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Preface 
The rapid evolution of ICTs has fundamentally reshaped the landscape of travel, 
tourism, and hospitality. Over the past three decades, the ENTER eTourism con-
ference has served as a home for scholars, industry practitioners, and technology 
developers, providing a platform for critical discourse on how emerging technolo-
gies influence the tourism domain. As we look toward 2060, we must recognize 
that the next three decades will likely bring even more profound transformations 
than the past thirty years combined. The rise of artificial intelligence, service ro-
botics, the Internet of Things (IoT), extended realities (XR), and other disruptive 
innovations necessitates both careful scrutiny and bold vision-setting. 

This year’s ENTER conference, eTourism Towards 2060, challenges our com-
munity to collectively envision the long-term future of technology in travel, tour-
ism, and hospitality. While ICTs continue to enhance efficiency, personalization, 
and engagement, they also raise fundamental questions, for instance about ethical 
responsibility, labor displacement, and the societal impact of automation. For in-
stance, if language model based chatbots misinterpret booking & cancellations pol-
icies – as was the case with Air Canada in 2022, resulting in the bot promising 
terms & conditions that did not exist – who should be held liable? 

This volume of conference proceedings captures the latest research, insights, 
and discussions from leading minds in eTourism, bringing together interdiscipli-
nary perspectives from academia, industry, and policymaking. In particular, the 
Working Paper Track contributions presented here explore how AI-driven systems 
redefine tourism services, how IoT and smart technologies enhance destination 
management, and how XR can transform the tourist experience, among many other 
interesting topics. As we navigate the road to 2060, it is crucial to not only harness 
technological innovations but also ensure they align with human-centric values, 
sustainability goals, and the evolving needs of travelers and tourism businesses. To 
that end, the ENTER conference aims to provide actionable insights for all stake-
holders—from researchers and educators to policymakers, entrepreneurs, and hos-
pitality professionals—so that we may collectively shape a future where technology 
serves as an enabler of positive transformation. 

On behalf of the International Federation for IT and Travel & Tourism (IFITT) 
and IFITT Poland, we extend our sincere gratitude to all contributors, reviewers, 
and participants who make this knowledge exchange possible. We hope that the 
discussions sparked during and after the conference will inspire continued innova-
tion, collaboration, and responsible leadership in the field of eTourism. The journey 
to 2060 begins today, and together, we can chart a course toward a smarter, more 
sustainable, and more inclusive future for tourism. 
 
Research Track Co-Chairs, ENTER25 
Professor Peter O’Connor 
Dr. Aarni Tuomi 
Dr. Lyndon Nixon 
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Clustering Territorial Units Upon Tourism Seasonality 
Patterns Based on Mobile Phone Time Series Data 

Christian Weismayer[0000-0003-1143-5651] and Sabine Sedlacek[0000-0001-5929-

2229] 

School of Sustainability, Governance, and Methods, Modul University Vienna, Am Kahlenberg 
1, 1190 Vienna, Austria 

{christian.weismayer,sabine.sedlacek}@modul.ac.at 

Abstract. Tourism influences economies, societies, and whole environments. In 
terms of negative effects, tourist arrival peaks put temporary pressure on desti-
nations. Thus, it is important to identify seasonality patterns of homogeneous 
regions to guide DMOs in the formation of development plans for broader geo-
graphical areas. Monthly mobile phone time series tracked from 01/2022 to 
12/2023 for Friuli-Venezia-Giulia (FVG) were examined to group municipali-
ties along seasonality patterns using dynamic time warping (DTW) and hierar-
chical cluster analysis (HCA) to draw conclusions at the sub-regional level. 

Keywords: Seasonality, Mobile Phone Data, Time Series Clustering, DTW. 

1 Introduction and Background 

The impact of tourism on the socioeconomic and environmental basis 
of destinations is widely discussed [1, 2]. It has been shown that sea-
sonality effects intensify the negative impacts on the destinations’ car-
rying capacity [3] which makes it a crucial component for tourism pre-
dictions. Analyses of tourist flows help to identify tourist concentra-
tions during certain periods of the year [4]. Therefore, knowledge about 
seasonality patterns is elementary for single destinations to monitor and 
advance tourism development strategies. As this also applies to broader 
geographical areas, segmentation is needed to understand the effects on 
the wider destination. But this task comes with several pitfalls. 

Common indices like Gini and Theil do not consider ordinal and cy-
clical structures of time periods [5]. Hence, decomposition into sea-
sonal pattern and magnitude changes [6], or multiplicative trend-cycle, 
seasonal, and residual components were suggested and Euclidean dis-
tances between them handed over to HCA [5]. However, such distances 
depend on equal time intervals, and are prone to noise and outliers [7]. 
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In addition, Euclidean distances or correlations between value pairs of 
single time points exclude autocorrelation arguments. Likewise, piece-
wise linear functions include local trends of two consecutive time 
points but ignore global trends [8]. Autoregressive (AR) metrics re-
solve this problem but are not suited for time series with a limited time 
range [9]. Short time series of Italian tourist areas were clustered com-
bining spline interpolation with k-means [10]. Similarly, tourist arrival 
time lags from AR models were split to reduce complexity before ana-
lyzing clusters separately, simplicity and fast convergence were argu-
ments in favor of k-means [11]. But k-means might not result in global 
optima, is prone to initialization [12], invariant to transformations alter-
ing the sequence of observations [13] and cannot handle local time 
shifting of periods out of phase [14]. A shift of one time series in-
creases Euclidean distances although two time series might be similar 
in shape [7]. Alternatively, horizontal visibility graphs were proposed 
to transform Italian monthly overnights into networks and gain insight 
into periodicity, fractality, and chaoticity [15], but miss regional seg-
mentation. In combination with DTW, partitioning around medoids and 
HCA are most popular, whereby the latter is preferred due to visualiza-
tions of nested clusters [11]. As DTW distances can handle scale, warp-
ing, and phase invariances [16], we classify tourist destinations upon 
DTW distances between short mobile phone time series using HCA 
with Ward’s D2 method. 

2 Methodology 

2.1 Mobile Phone Time Series Data and Spatial Maps 

Italy is organized in 20 regions, one is FVG. It captures the northeast-
ern part of Italy, and covers four provinces, Gorizia, Udine, Pordenone, 
and Trieste. As official statistics from commercial lodging facilities ex-
clude overnights with friends and relatives [5], or the sharing economy, 
monthly time series of mobile phone users who dialed in to a cell-
phone transmitter station from 0:00-8:00, 8:00-16:00, or 16:00-0:00, 
were tracked by the mobile phone base stations located in FVG from 
01/2022 to 12/2023. If registered from 16:00-0:00 and 0:00-8:00 the 
next day, it was concluded that the user stayed overnight. Users were 
further categorized into intercontinental (outside Europe), European 
(not Italian), national (Italian but not FVG), regional (FVG), the four 
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FVG provinces, and residents/city users of the municipality. The first 
three were merged. They represent mobile phone users who travel to a 
municipality and stay overnight, but do not live in FVG, as of now 
called ‘visitors’. As mobile phone data were not available for all 215 
FVG municipalities, 14 municipality pairs and one triple were merged. 
This results in 200 polygons tagged with the visitors’ user behavior 
time series. 

2.2 Dynamic Time Warping (DTW) 

DTW [16, 17, 18] was used to determine the distances between the mu-
nicipalities’ time series,	𝑑∅(𝑋, 𝑌). If two time series follow a compara-
ble shape, DTW will judge them as being similar. DTW’s advantage 
lies in non-linear alignments due to its freedom of stretching and/or 
shifting temporal peaks by time point duplications. First, cross-distance 
matrices are computed for each municipality pair capturing the dis-
tances between all possible time point combinations of two time series, 
𝑋 = 𝑥", … , 𝑥# and 𝑌 = 𝑦", … , 𝑦$. Second, the minimum accumulated 
weighted distances through the distance-matrices are determined, the 
optimal warping curves, ∅%(𝑘) and ∅&(𝑘), formula (1). 

 𝑑∅(𝑋, 𝑌) = ∑ 𝑑(∅%(𝑘), ∅&(𝑘))𝑚∅(𝑘)/𝑀∅
'
()"  (1) 

Following specifications reduce computational complexity and increase 
effectiveness: 

• Z-Normalization. As the focus is put on cyclical trends of visitor 
shapes, absolute visitor numbers are neutralized using Z-transfor-
mation, standardization, Z=(X-µ)/σ. 

• Warping Window. If set to zero, no alignment (duplication of time 
points) is allowed. As the focus lies on the frequency/distribution of 
peaks no constraint was set. Instead, an unlimited number of consec-
utive time points of 𝑋 can be matched with a single time point of 𝑌, 
and vice versa. Both time series can be stretched/shifted. 

• Monotonicity Constraint. To preserve the time order and the se-
quence of seasonal fluctuations, the warping path indices need to in-
crease monotonically. 

• Boundary Condition. As all time series have the same length, open-
ended warping paths are not applicable here. To provide for endpoint 
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invariance, all warping curve pairs, ∅%(𝑘) and ∅&(𝑘), are linked in 
January 2022 (start) and December 2023 (end). 

• Continuity Constraint. Transitions are limited to adjacent time 
points. Skipping time points is not permitted. All elements of 𝑋 must 
be matched with elements of 𝑌, and vice versa. 

• Step Pattern definitions influence 
the warping path steps through the 
cross-distance matrices. Symmet-
ric1 (White-Neely), and symmet-
ric2 are most well-known. Symmet-
ric1 favors direct transitions and 
equally weights all steps with a 
value of 1. Symmetric2 compen-
sates for side steps and weights di-
agonal steps with a value of 2, no 
penalty for time point duplications. 
As asymmetric patterns limit align-
ments in terms of time expansion 
or end point constraints, symmet-
ric2 was chosen (Fig.1). 

  
Fig. 1. Symmetric2 step pat-

tern. 

• Normalization. The sum of distances × step pattern weights is di-
vided by the sum of the two time series lengths, 𝑀∅, 𝑁 +𝑀. This 
gives the average distance. 

2.3 Clustering, Validation, and Entropy 

A matrix containing DTW-distances between all municipalities was 
processed using HCA with Ward’s D2 for time series clustering. Four 
internal cluster maximization metrics (Silhouette – Sil, Dunn – D, Ca-
linski-Harabasz – CH, and Score Function – SF), and three minimiza-
tion metrics (COP, Davies-Bouldin – DB, and the Modified Davies-
Bouldin DB*) were used to evaluate the 2 to 25 cluster solutions. The 
adjusted rand index (ARI) was determined to compare different parti-
tions based on their similarity corrected for chance. The minimal span-
ning tree graph was used as input for the k-nearest neighbor graph 
(MST-kNN) to automatically reveal the number of clusters. 
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3 Results 

The number of visitors per month and municipality ranged between 32 
(Cercivento 01/2022), and 645,461 (Trieste 08/2023). Fig. 2 exempli-
fies the optimal warping path through a cross-distance matrix of two 
municipalities. Stretches are signalized by deviations from the main di-
agonal. Such alignments are visible if dotted lines in Fig. 3 connect sin-
gle time points of one time series with multiple time points of the other 
time series. The solid line in Fig. 3 represents the time series of Aiello 
del Friuli, the dashed line the time series of Amaro. 
 

  
Fig. 2. Warping path through the cross-
distance matrix of two municipalities. 

Fig. 3. DTW alignment between Aiello del Friuli 
and Amaro. 

DTW distances between the mobile phone time series were clustered 
using HCA to group municipalities. MST-kNN, Sil, DB, and DB* fa-
vors 5 clusters. COP strongly declines from 5 to 6 clusters. CH levels 
off at around 4 to 6 clusters. D favors 4 clusters. SF reveales no visible 
changes after a sharp drop to 3 clusters. ARI shows greater similarity 
between the 4 and 5 cluster solutions compared with the 5 and 6 cluster 
solutions. Justified by statistical means, most indices point towards 5 
clusters. Fig. 4 visualizes the cyclical trends and Fig. 5 their territorial 
distribution revealing homogeneous subregions: 1) one extreme annual 
peak/upward trend (91 municipalities), 2) on extreme peak/flat trend 
(38), 3) two peaks (4), 4) weak seasonality/upward trend (20), and 5) 
one medium seasonality peak/increasing trend (43). 
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Fig. 4. Seasonality trend clusters. 

 
Fig. 5. Seasonality patters in the FVG region. 

4 Discussion and Future Implications 

FVG is organized in six tourism regions, 1) Trieste and Karst (nature 
tourism and Trieste region), 2) Gorizia, the Isonzo Karst and Collio 
area (historical routes and wine region), 3) Cividale and Natisone Val-
leys (incl. the UNESCO World Heritage Site), 4) the plains and hills of 
Friuli (with Udine), 5) Julian Alps, and 6) Carnia (natural passage north 
to south). Their idiosyncrasies result in visitor flows towards hotspots 
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and require comprehensive strategies at the sub-regional level. For this 
reason, the present paper proposes DTW with HCA due to its superior-
ity compared with alternative methods applied to short time series. 
Most important, commonly used attempts cannot identify similar sea-
sonality patterns that are out of phase. The five municipality groups de-
rived from the proposed approach match to a large extent with pre-de-
fined tourism regions [19] validating the results. The analysis of the 
mobile phone time series data clearly shows that the hotspots are posi-
tioned in the cluster with the highest seasonality effects (cluster 1), 
which indicates that visitors include these hotspots in their itineraries 
while they are in the region. Cluster 2 being mainly located in the Jul-
ian Alps is famous for hiking and skiing. In this respect, cluster 4 
shows potential for disentangling the concentration of tourists from the 
surrounding areas. Results help DMOs to identify intra- and inter-re-
gional strategies to better distribute tourist flows during seasonal peaks. 

Acknowledgements. We thank Dario Bertocci for providing us with the 
mobile phone data. 
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Climate Change and Artificial Intelligence.  
A text analysis on academic and grey literature 

 

Marco Antonioli1, Maddalena Penna1, Federica Nobile1, Rodolfo Bag-
gio [0000-0001-9207-9665] 2 

1 Studio Giaccardi & Associati, Ravenna, Italy 
2  Dondena Centre for Research on Social Dynamics and Public Policy- Bocconi University, 

Milan, Italy 

Abstract. This study investigates the intersection of Artificial Intelligence (AI), 
climate change, and tourism through a comprehensive text analysis of academic 
and grey literature in English and Italian. Using the Scopus database and 
Google searches, we collected 58 multi-type sources and analyzed them with 
AntConc, a corpus analysis toolkit. Our findings reveal a predominant focus on 
AI and machine learning technologies for climate change mitigation rather than 
adaptation. Data emerges as a central theme across all literature types, under-
scoring the data-driven nature of both AI applications and climate research. Ma-
chine learning, deep learning, and neural networks are prominent in academic 
literature, while grey literature emphasizes greenhouse gas emissions and envi-
ronmental impacts. The Italian grey literature uniquely highlights risks and sus-
tainability. This research identifies the potential of AI in addressing climate 
change challenges in tourism while also highlights the need for more studies on 
adaptation strategies and consideration of AI's own environmental impact. 

Keywords: Tourism, Climate change, Artificial Intelligence, Mitigation, Adap-
tation. 

1 Introduction 
Two factors are shaping, and will influence strongly in the future, the 
tourism phenomenon and its components: artificial intelligence and cli-
mate change. Even in apparently belonging to different realms, the con-
nection between them is well established [1]. 
As artificial intelligence (AI) becomes increasingly embedded into our 
daily lives, much attention is focused on the potential ethical issues that 
concern privacy, security. Beyond these important issues, however, AI 
holds a remarkable potential to optimize various activities, boost effi-
ciency, and significantly improve the accuracy and effectiveness of sys-
tems that rely heavily on predictions and probabilities. Most promising 
applications, in fact, lie in areas that address complex technical chal-
lenges that exceed human capacity. One such challenge is climate 



 

  11 

change, a multifaceted problem that demands significant transfor-
mations across key sectors, including transportation, agriculture, con-
struction, and energy [1]. 
AI has the potential to play a critical role in tackling climate change, 
with the energy sector providing a prime example of its promise and 
limitations. Through AI, we can optimize energy usage, predict con-
sumption patterns, and integrate renewable sources more effectively 
into power grids. However, this technological shift also introduces im-
portant policy trade-offs. To truly benefit from AI's potential in com-
bating climate change, we must approach its use thoughtfully, balanc-
ing its strengths with its risks and ensuring it is applied in ways that 
minimize drawbacks while maximizing its ability to reduce greenhouse 
gas emissions. 
Some tourism destinations – especially in Northern Europe – are al-
ready using adaptive policies often based on AI technologies. It is clear 
that Artificial Intelligence may be an innovative instrument to prevent 
and manage climate change in tourism, but might also cause an increase 
in energy consumption which may affect the state of the planet [2]. An 
example of a Northern European destination which is using an Artifi-
cial Intelligence tool to implement climate adaptive policies is given by 
Visit Norway – the Norwegian DMO – who on their website published 
a CO2 calculator [2].  
This is one of the possible examples on how AI tools can help in facing 
climate change in the tourism industry. Another increasingly important 
role of AI in the contrast of climate change is the use of data to forecast 
the emergence of climate extremes (e.g.: increase in heat days, droughts 
and floods, sea level rise, etc.) which can have a wide impact on all the 
tourism products. Forecasting gives to destinations the opportunity to 
implement adaptive policies in advance, instead that following the 
emergencies. 
As part of a larger ongoing project on the attitudes of Italian tourism 
destinations towards the issues of climate change, we performed an in-
vestigation on how these topics are discussed in three types of litera-
ture: academic literature in English language, grey literature in English, 
and grey literature in Italian. Here we report a preliminary analysis of 
this exploration as the results might be relevant for those interested in 
these issues and pose some questions that concern the similarities and 
the differences between these three different sources.  



 12 

2 Materials and methods 

2.1 Data collection 

The academic literature paper were collected by using the Scopus data-
base. First of all we searched for papers which had in the title and in the 
abstract the keywords “artificial intelligence”, “climate change” and 
“tourism”. The result of these first research is a spreadsheet of 4.076 ti-
tles and abstracts. Then by reading this first output we selected a list of 
90 papers with a clear focus on artificial intelligence, climate change 
and tourism. At a later stage to reduce our field of research from this 
list of 90 papers we selected 15 papers which discuss about Artificial 
Intelligence, climate change and tourism together. We also selected the 
most recent (2020-2024) and most cited publications for providing a 
relevant and updated view. 
For what concerns the grey literature data have been collected by run-
ning a set of 30 keywords both in English and Italian on Google.com 
and by selecting articles related to our three topics from online newspa-
pers, magazines, institutional websites (i.e. NASA, European Parlia-
ment, World Economic Forum, etc.), private companies (i.e. Boston 
Consulting Group, McKinsey, etc.), research institutes (i.e. Climate 
Change AI, Centre for AI and Climate, etc.). Thanks to this process we 
managed to get 32 contributions in English and 11 in Italian. 
In the end, adding up all the different paper and articles, we scrutinized 
58 multi-type sources.   

2.2 Data treatment and analysis 

All the texts from pdf and website pages have been copied into three 
different notepads: one for academic literature, one for English grey lit-
erature and another one for Italian grey literature. 
Then all the notepads have been run separately with AntConc [4], a 
freeware corpus analysis toolkit for text analysis based on Python, be-
ing careful of using proper stopwords in Italian and English to reduce 
possible biases. 
With AntConc we were able to analyze word frequencies and N-grams 
frequencies (bi-grams), obtaining in this way six tables (three words ta-
bles and three N-grams tables) which give us the point of view of our 
three main sources on which are the main concepts connected to Artifi-
cial Intelligence, climate change and tourism and show us which are the 
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main similarities and differences between the academic literature, the 
grey literature in English and in Italian.     

3 Results 

In tables 1, 2 and 3 it is visible how the main topics discussed in all the 
three literatures considered are connected to how Artificial Intelligence 
and machine learning technologies can prevent climate change effects 
[5]. In general we can say that the main focus is on mitigation solutions 
and not on adaptation. 
 

Table 1. Top 5 N-grams in English academic literature 

Rank N-gram Frequency 
1 Machine learning 557 
2 Deep learning 202 
3 Neural networks 184 
4 Data driven 117 
5 GHG emissions 97 

Table 2. Top 5 N-grams in English gray literature 

Rank N-gram Frequency 
1 Machine learning 62 
2 Greenhouse gas 8 
3 Satellite imagery 8 

As stated by the European Environment Agency (EEA) “mitigation” 
means making the impacts of climate change less severe by preventing 
or decreasing the emission of greenhouse gases (GHGs) into the atmos-
phere. Mitigation is achieved by reducing the sources of these gases or 
by enhancing their storage. In short, mitigation is a human intervention 
that reduces the sources of greenhouse gas emissions and/or strengthens 
sinks. In contrast, the term "adaptation" denotes the anticipation of the 
harmful consequences of climate change and the implementation of 
suitable strategies to prevent or mitigate the potential damage, while 
simultaneously exploiting the potential opportunities that may emerge. 
In essence, adaptation can be understood as the process of adjusting to 
the current and future effects of climate change [6]. 
The fact that the main focus is on mitigation and possible uses of tech-
nology to prevent or reduce climate gas emissions is also visible in the 
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top 5 words in every literature (table 4, 5 and 6). Another evidence 
based on the word analysis is the centrality of data in both fields of Cli-
mate Change and Artificial Intelligence [7]. 

Table 3. Top 5 N-grams in Italian gray literature 

Rank N-gram Frequency 
1 Gas serra (GHGs) 16 
2 Impatto ambientale (Environmental impact) 12 
3 Riscaldamento globale (Global warming) 11 
4 Consumo energetico (Energy consumption) 9 

 

Table 4. Top 5 words in English academic literature 

Rank Word Frequency 
1 Data 1.708 
2 Learning 1.007 
3 Energy 952 
4 Models 844 
5 Machine 636 

Table 5. Top 5 words in English gray literature 

Rank Word Frequency 
1 Data 84 
2 Learning 66 
3 Machine 64 
4 Energy 52 
5 Carbon 40 

Table 6. Top 5 N-grams in Italian gray literature 

Rank Word Frequency 
1 Rischi (risks) 49 
2 Dati (data) 48 
3 Impatto (impact) 44 
4 Sostenibilità (sustainability) 44 
5 Emissioni (emissions) 38 
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4 Conclusions 

This study analyzed the intersection of Artificial Intelligence (AI), cli-
mate change, and tourism across academic and grey literature in both 
English and Italian. Our analysis reveals several key findings: 

1. There is a strong focus on how AI and machine learning tech-
nologies can mitigate climate change effects, rather than on ad-
aptation strategies [8.9]. 

2. The importance of having a good set of data is evident across all 
literature types, highlighting the data-driven nature of both AI 
applications and climate change research. 

3. Machine learning, deep learning, and neural networks emerge as 
dominant topics in the academic literature, indicating their sig-
nificance in climate change-related research [10]. 

4. Both English and Italian grey literature emphasize GHGs emis-
sions and environmental impacts, suggesting a consistent con-
cern across different cultural contexts [11,12].  

These findings underscore the potential of AI in addressing climate 
change challenges, particularly in the tourism sector. However, they 
also point to a need for more research on adaptation strategies and a 
broader consideration of AI's own environmental impacts. In fact, most 
of the literature examined deals with mitigation actions while adapta-
tion strategies or policies are relatively overlooked.  
We came to this conclusion because most of the top 5 words and bi-
grams published in tables, both in English and Italian, and in academic 
and grey literature, are clearly focused on mitigation policies. Summa-
rizing all the analyses, we can state that one cluster of words and bi-
grams refers to methods and technologies (e.g.: machine learning, deep 
learning, data, etc.) that are already applied in the implementation of 
mitigation policies in most economic sectors. The other cluster consists 
of words and bi-grams directly related to mitigation policies (GHG 
emissions, greenhouse gas, gas serra, energy consumption, etc.). This is 
also in line with the definition of the differences between adaptation 
and mitigation given by the European Environment Agency: while the 
former means anticipating the adverse effects of climate change, the 
latter means making the effects of climate change less severe by pre-
venting or reducing the emission of greenhouse gases (GHG) into the 
atmosphere. 
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Future work should aim at bridging the gap between academic research 
and practical applications, ensuring that AI technologies are leveraged 
effectively and responsibly in the fight against climate change and to 
support the definition of new adaptive strategies. By fostering collabo-
ration between researchers, policymakers, and industry leaders, the 
power of AI can be used in more efficient and effective way to build a 
more sustainable and resilient future. 
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Abstract. This study explores how Generative AI (GenAI) can address digital 
exclusion and support rural tourism in La Terra Alta, using Andorra as a con-
trasting case. Andorra is experiencing population growth and high housing 
costs, while La Terra Alta faces depopulation, highlighting disparities in eco-
nomic sustainability. Using a complex systems approach, we examine behaviors 
across eleven dimensions, including technology adoption, skills, and infrastruc-
ture. This research aims to foster economic resilience and provide recommenda-
tions for regional development. Preliminary findings suggest that while An-
dorra’s advanced infrastructure supports generative innovation, Terra Alta re-
quires foundational investment to reach similar benefits. The results offer prac-
tical insights for policymakers and stakeholders on designing inclusion strate-
gies for sustainable growth. Findings are expected to guide policies to balance 
economic opportunities and improve quality of life in rural areas, ensuring 
growing and declining regions benefit from GenAI. 

Keywords: Generative AI, Sustainable Business model, Rural Tourism, Eco-
nomic Sustainability. 

1 Introduction 

Rural tourism has grown worldwide, driven by the increasing interest in 
sustainable travel and unique cultural experiences. Globally, rural tour-
ism is growing at around 6% annually, a figure comparable to the over-
all tourism sector, which grows at approximately 4-5% per year, ac-
cording to the UNWTO. This rise has been propelled by travelers seek-
ing more authentic, eco-friendly experiences outside crowded city-
scapes [1]. In Spain, rural tourism has emerged as a significant sector 
within the national tourism economy. This rise highlights the growing 
preference for rural destinations as alternatives to traditional tourist 
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spots, driven by increased demand for open and less crowded areas fol-
lowing the COVID-19 pandemic [1]. 
In rural areas, digital exclusion remains a critical issue, especially re-
garding advanced technologies like GenAI. Digital exclusion affects 
the competitiveness of rural businesses, limiting their ability to adopt 
digital tools that improve efficiency, customer engagement, and sus-
tainability [2]. Addressing economic sustainability in rural areas is key 
to preventing depopulation. By offering new business opportunities and 
increasing efficiency, GenAI can help make rural regions more attrac-
tive, supporting population retention and overall economic growth [3]. 
GenAI can enhance rural tourism through digital marketing, personal-
ized content, demand forecasting, yield management, and education. It 
can automate services like customer support, bookings, and virtual 
tours, reducing costs and increasing efficiency. GenAI also helps busi-
nesses learn new skills for competitive advantage, providing training 
and educational resources to upskill the workforce. 

1.1 Purpose of this research 

GenAI offers competitive opportunities for rural tourism by aligning 
with local economic and social institutions. By leveraging regional in-
novation ecosystems, GenAI can foster economic sustainability. This 
research uses a complex systems approach to understand how rural 
tourism firms adapt and innovate within their ecosystem. We compare 
Andorra and La Terra Alta to determine how overcoming digital exclu-
sion and promoting GenAI can improve economic sustainability. 
GenAI can transform rural areas if its unique regional characteristics 
are integrated into policy and practice. 
Consequently, this research proposes the following question: To what 
extent can overcoming digital exclusion and promoting the use of Gen-
erative AI by rural tourism businesses improve their economic sustaina-
bility and, in turn, the economic sustainability of the entire region? We 
argue that GenAI can act as a transformative force in rural areas, pro-
vided that the unique characteristics of each region are considered and 
properly integrated into policy and practice. 
This study focuses on Andorra and La Terra Alta, so findings may not 
be fully generalizable to all rural areas. However, the lessons learned 
provide valuable insights into GenAI adoption, offering a foundation 
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for further research. New insights from this work should help under-
stand how GenAI contributes to economic sustainability in rural areas. 
Government agencies and regional stakeholders can use these findings 
to design better policies for promoting GenAI in rural tourism. 
Case 1: Andorra, a small Pyrenean nation, relies on tourism—mainly 
winter sports and shopping—for about 55% of its GDP [11]. Attracting 
millions with its tax-free status and ski resorts, Andorra now faces chal-
lenges from shorter snow seasons due to climate change [12]. To ad-
dress this, it is promoting rural tourism to spread economic benefits to 
mountain communities, indicating a shift toward sustainability, though 
specific rural tourism data remains scarce [13]. 
Case 2: La Terra Alta, a Catalan region known for its wine and Spanish 
Civil War sites, has seen steady growth in rural tourism, particularly in 
wine tourism, which supports the local economy [14,15]. Despite de-
mographic decline and infrastructure challenges, its cultural heritage 
and natural beauty make it a model for sustainable rural tourism that 
appeals to niche markets [16]. 

2 Literature Review 

This literature review integrates Dynamic Capabilities, Institutional 
Theory, Regional Development, and Complexity Theory to create a co-
hesive framework for understanding Generative AI (GenAI) in rural 
tourism. Each theory contributes a unique perspective that, when com-
bined, provides a comprehensive view of how GenAI can impact rural 
tourism businesses and their broader ecosystems. Additionally, the de-
finitive design of the conceptual framework will borrow descriptive in-
sights from the Theory of Complexity and Complex Adaptive Systems 
to build the complex system. 
Dynamic Capabilities emphasizes the ability of rural tourism firms to 
adapt, innovate, and absorb new technologies like GenAI. By fostering 
these capabilities, rural businesses can better respond to market shifts, 
integrate GenAI into their operations, and enhance their resilience and 
competitiveness, particularly in contexts with limited infrastructure and 
skills. In this vein, the Dynamic capabilities frame uses a three-pronged 
framework: Technology Acceptance Model (TAM) [7] to identify per-
ceived usefulness and ease of use as critical factors for technology 
adoption, Resource-Based View (RBV) [8] as in rural tourism, digital 
skills and infrastructure are critical resources that influence GenAI 
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adoption and help firms respond to market changes [4], and Innovation 
Diffusion Theory (IDT) [9], understanding the spread of GenAI helps 
explain why some areas, such as Andorra, might adopt these innova-
tions more quickly than regions like Terra Alta. 
Institutional Theory [5] helps us understand the external forces shap-
ing the digital landscape for rural tourism, including government poli-
cies, regional support systems, and collaborations. Institutional support 
is crucial for promoting digital inclusion and incentivizing GenAI 
adoption, which in turn facilitates the integration of advanced technolo-
gies in rural firms. 
Regional Development Theory [6] provides insights into the socio-
economic evolution of rural areas, driven by local actors and innova-
tion. The interaction between rural tourism firms, local institutions, and 
regional systems is key for understanding how GenAI can foster sus-
tainable economic growth. These dynamics create a foundation for re-
gions to harness technological innovation, promoting both survival and 
growth. 
Complexity Theory [10] ties all these elements together by viewing 
rural tourism as part of a complex adaptive system. Rural businesses, 
institutions, and regional actors interact in ways that often lead to un-
predictable outcomes. GenAI serves as a catalyst in this system, driving 
both incremental improvements (adaptive behaviors) and transforma-
tive changes (generative behaviors). Understanding GenAI through this 
lens helps illustrate how small shifts, such as improved skills or better 
institutional support, can significantly impact the rural tourism ecosys-
tem. 
This integrated approach highlights both opportunities and challenges 
faced by rural tourism businesses in adopting GenAI, and underscores 
the importance of institutional and regional support in achieving suc-
cessful technology adoption. 
 

3 Methodology 

This research employs a comparative case study methodology to ana-
lyze Andorra and La Terra Alta, regions chosen for their contrasting 
digital environments. The comparative approach enables us to examine 
how different contexts influence the adoption of GenAI, with Andorra 
representing a region with advanced digital infrastructure, while La 
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Terra Alta has more limited capabilities. This contrast allows for an in-
depth understanding of the varied factors that drive or inhibit GenAI 
adoption. 
To provide a comprehensive view of the rural tourism ecosystem, the 
study uses purposive sampling to select participants who can offer in-
sights into the adoption of GenAI. Specifically, semi-structured inter-
views will be conducted with representatives from tourism promotion 
institutions, members of the chambers of commerce, and rural tourism 
business owners in both Andorra and La Terra Alta. These participants 
were selected because they represent key actors in the tourism value 
chain, and their perspectives are crucial for understanding the systemic 
challenges and opportunities associated with GenAI adoption in rural 
areas. 
The semi-structured interviews will focus on understanding partici-
pants' experiences, the perceived benefits, and the challenges of inte-
grating GenAI into rural tourism. Questions cover topics such as digital 
infrastructure, skill levels, institutional support, and current uses or in-
tentions regarding GenAI, along with the eleven dimentions identified 
in the theoretical framework: 

1. Digital Infrastructure: Based on TAM, this dimension as-
sesses the quality of connectivity, which influences ease of 
GenAI adoption [7]. 

2. Digital Skills of Workers: Linked to RBV, it evaluates skills as 
a resource for competitiveness [8]. 

3. Adoption of Digital Tools: Assessed through TAM for readi-
ness in integrating GenAI [7]. 

4. Institutional Support for Digitization: Under Institutional 
Theory, this dimension evaluates external support for digital 
transformation [5]. 

5. Technological Innovation (non-GenAI): Using Dynamic Ca-
pabilities, this dimension considers innovation readiness [4]. 

6. Public-Private Collaboration: Based on Institutional Theory, 
it assesses collaborative efforts [5]. 

7. Absorptive Capacity for GenAI: Linked to Dynamic Capabili-
ties, focusing on the ability to apply new knowledge [4]. 

8. Innovation Driven by GenAI: Related to Innovation Diffusion 
Theory, examining AI’s impact [9]. 

9. Skills for GenAI: Under RBV, assessing skill readiness for AI 
adoption [8]. 
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10. GenAI Infrastructure: Using TAM, evaluating system ade-
quacy for AI [7]. 

11. Institutional Support for GenAI: Under Institutional Theory, 
examining initiatives for AI adoption [5]. 

In addition to the interviews, document analysis is conducted to enrich 
and triangulate the findings. Data sources include materials from tour-
ism institutions, official websites of the chambers of commerce, local 
government reports, news articles, and existing case studies. This anal-
ysis helps contextualize the findings from the interviews by providing 
additional insights into the digital environment, institutional support, 
and regional strategies for tourism and technology adoption. 
The data collected from interviews and documents is analyzed using 
thematic analysis. This method allows us to identify recurring themes 
related to digital exclusion, economic sustainability, and the potential 
role of GenAI in enhancing competitiveness in rural tourism. By coding 
and categorizing data across different stakeholder groups and data 
sources, we aim to provide a nuanced understanding of the dynamics 
influencing GenAI adoption in each region and its influence in regional 
development. 
Our research is applying a qualitative approach that combines primary 
data from in-depth interviews with secondary data from document anal-
ysis, ensuring a more reliable and comprehensive understanding of the 
factors affecting GenAI adoption. By integrating perspectives from 
multiple stakeholders and data sources, this research aims to generate 
actionable insights for promoting economic sustainability in rural tour-
ism through the strategic use of GenAI. 

4 Preliminary Findings 

The interview process and the analysis of archival documentation are 
still underway, and as of this working paper submission, no definitive 
findings are available. However, based on early data collection and the 
emerging themes from initial stakeholder discussions, we anticipate 
gaining several preliminary insights that are indicative of broader 
trends. 
Preliminary findings suggest that the adoption of Generative AI 
(GenAI) in rural tourism is heavily influenced by both the availability 
of digital infrastructure and the level of institutional support. In An-
dorra, where infrastructure is relatively advanced, stakeholders report 
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greater openness and readiness to implement GenAI solutions for en-
hancing marketing, customer engagement, and operational efficiency. 
Early discussions indicate that tourism businesses are particularly inter-
ested in leveraging GenAI for improving yield management through 
more accurate demand forecasting and for enhancing visitor experi-
ences via personalized digital interactions. A proof of this is the numer-
ous courses offered by both the Andorran Chamber of Commerce and 
the Government of Andorra on artificial intelligence applied to tourism. 
In contrast, stakeholders in La Terra Alta highlight significant chal-
lenges related to insufficient digital infrastructure and limited digital 
skills, which hinder the adoption of GenAI. Initial feedback points to a 
critical need for targeted investments in digital literacy programs and 
better connectivity. Moreover, institutional support in La Terra Alta ap-
pears fragmented, with stakeholders expressing uncertainty about ac-
cessing the resources necessary to implement GenAI effectively. De-
spite these challenges, there is a growing recognition of the potential 
for GenAI to reduce operational costs and expand market reach if foun-
dational issues are addressed. 
A recurring theme from both regions is the importance of collaboration 
across stakeholders—including tourism businesses, local governments, 
and chambers of commerce—to facilitate GenAI adoption. In Andorra, 
such collaborations seem more advanced, resulting in a more favorable 
environment for innovation. In La Terra Alta, these networks are less 
established, suggesting that strengthening collaborative frameworks 
could play a key role in fostering technology adoption 

5 Conclusion 

This research underscores the potential of Generative AI (GenAI) to re-
duce digital exclusion and enhance economic sustainability in rural 
tourism. Through a comparative analysis of Andorra and La Terra Alta, 
our preliminary insights point towards several key factors that influence 
GenAI adoption: digital infrastructure, institutional support, stake-
holder collaboration, and workforce digital skills. 
For practical implementation, the findings suggest that policy interven-
tions should be tailored to the specific needs of each region. In An-
dorra, further optimizing existing infrastructure and continuing to foster 
collaboration among stakeholders will likely accelerate GenAI adop-
tion. For La Terra Alta, targeted investments in digital infrastructure, 
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such as the deployment of fiber optic throughout the territory, compre-
hensive digital literacy programs, and enhanced institutional support 
are critical prerequisites for unlocking the potential benefits of GenAI. 
These insights are valuable not only for academic research but also for 
policymakers and practitioners looking to leverage digital technologies 
in rural contexts. By understanding the specific conditions that facili-
tate or hinder GenAI adoption, stakeholders can design more effective 
interventions to promote sustainable economic growth in rural areas. 
Future research should extend this comparative analysis to additional 
rural regions to deepen the understanding of digital exclusion and to 
identify broader patterns that can inform policy and practice in diverse 
rural settings. 
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Abstract. Although AI-extended images are considered effective in improving 
the travel images’ aesthetic quality, it remains unclear how they can improve 
images’ aesthetic quality and their subsequent impacts of AI-extended images 
on tourists’ behavioral outcomes. Based on Birkhoff’s theory and through one 
field study and one online experiment, the results of this research indicated that 
AI-extended image contributes significantly to increasing the aesthetic quality 
of travel images by increasing the order and complexity of images simultane-
ously, further enhancing the ratio of order and complexity. The results of online 
experiment revealed that AI-extended images were positively related to tourists 
sharing intention. This study contributes to the information technology litera-
ture in tourism by offering a new perspective into the GenAI image-to-image 
phenomena.  

Keywords: Extended Travel Images, Image Analytics, GenAI Images. 

1 Introduction 

Aesthetic experiences, initially proposed in the realm of art, involve 
cognitive processes where individuals engage with aesthetic stimuli 
through classification, interpretation, and engagement (Leder et al., 
2004), has been extended to tourism, such as the appreciation of nature 
(Trinh & Ryan, 2016). As a prevalent practice, travel image serves not 
only as a form of artistic expression but also as a means for tourists to 
amplify the aesthetic value of their memories for social media sharing 
(Pan et al., 2014). The recent advent of Generative Artificial Intelli-
gence (GenAI) has revolutionized image aesthetics in tourism. AI-
extended images, as a typical example, have gained increasing popular-
ity in TikTok, allowing tourists to enrich their original tourism photos 
by adding or refining elements, such as inserting ships on rivers or 
birds in the sky, thereby increasing the aesthetic of the images (see Fig. 
1). In the context of TikTok/Douyin, AI extension often involves the 
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automatic enhancement of image features such as lighting and texture, 
and the creative addition of elements like wildlife or architectural fea-
tures. These platforms use consistent algorithms to ensure that enhance-
ments improve the overall aesthetic quality by balancing the increased 
complexity with symmetrical order. This study examines such con-
sistent changes and their impact on viewer perception and sharing in-
tent. To clarify, by AI extension, we refer to the process of enhancing 
digital images using Generative AI technologies that alter or add ele-
ments to the original composition. This includes object insertion and 
scene modification. While previous studies have examined the aesthetic 
quality of text-generated images (Göring et al., 2023), how image-to-
image transformation influence the image aesthetic quality and tourists’ 
sharing intention remains unexplored. Thus, this study aims to examine 
the aesthetic quality of AI-extended images and its impact on tourists 
sharing intention through image analytics and online experiment. 

 
Fig. 6. A typical example of an AI-extended image 



 28 

2 Literature Review 

2.1 Birkhoff’s Theory of Aesthetics 

Birkhoff's (1933) theory of aesthetics suggests that an image's beauty is 
derived from its order-to-complexity ratio, which enhances its aesthetic 
quality as the ratio improves. This concept underpins computational 
aesthetics by measuring image order and complexity. For instance, var-
ious methods have been employed, such as algorithmic self-similarity 
(Redies et al., 2012; Braun et al., 2013), mirror or radial symmetry 
(Bies et al., 2016; Kumar et al., 2024) to assess order, while complexity 
has been measured using Pyramid of Histograms of Orientation Gradi-
ents (PHOG) complexity (Braun et al., 2013) or the sum of the 
strengths of all oriented gradients (Bies et al., 2016; Kumar et al., 
2024). 
 
2.2 Generative AI (GenAI) Images 

Generative artificial intelligence (GenAI), as computational methods 
that produce seemingly novel, meaningful content such as text, images, 
or audio from existing data, has revolutionized the traditional ways that 
only humans can perform creative and artistic tasks (Feuerriegel et al., 
2024. p.111). By generating new content indistinguishable from that 
created by human skill, GenAI has transformed professional practices 
and communication methods (Susarla et al., 2023). Unlike traditional 
photo editing tools such as Photoshop, which primarily adjust existing 
elements within a photograph, AI enhancements can introduce entirely 
new components into the scene, thereby altering the image more funda-
mentally. The significant advancements in deep learning alongside the 
availability of extensive datasets have facilitated this evolution, with in-
novations like StyleGAN and OpenAI's GPT (Karras et al., 2019; 
Bandi et al., 2023). 
In tourism, GenAI has been acknowledged for their ability to reduce 
costs and save time (Wang, 2024) while increasing productivity and ef-
ficiency (Carvalho & Ivanov, 2024). The recent advent of AI-extended 
images on Chinese social media platforms marks a significant develop-
ment. This new GenAI application enhances images by adding ele-
ments or completing parts of initially incomplete images, leading to im-
proved visual appeal and atmosphere. This feature has been especially 
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effective in enhancing landscape images, garnering significant user ac-
claim for its ability to beautify and add atmospheric depth. 

3 Hypotheses Development 

3.1 Complexity, Order and Aesthetic Quality 

Building on Birkhoff’s (1933) theory, aesthetic quality can be evalu-
ated through a ratio of order to complexity, positing that higher values 
correlate with increased aesthetic quality (Rigau et al., 2007). In our 
study, we examine the use of AI-extended images, which enhance im-
ages by adding elements or completing parts. This process increases the 
images' complexity while maintaining visual symmetry. We propose: 
 

H1: AI-extended image increases the aesthetic quality of travel im-
ages by raising the value of complexity and order, and the ratio of or-
der and complexity. 
 

3.2 Sharing Intention 

Birkhoff's theory (1933) suggests that aesthetic experiences begin with 
the viewer's focused attention, crucial for both action and perception. 
This is particularly relevant in visual aesthetics, where more complex 
images, characterized by their variety and numerosity, demand greater 
conscious attention, thus enhancing the perceived value (Kumar et al., 
2024). Both complexity and order contribute to perceived aesthetic 
quality, which are relevant to sharing intentions (Kolekofski Jr & 
Heminger, 2003). Thus, AI-extended images, which typically exhibit 
increased complexity and order, are likely to enhance tourists' sharing 
intention due to their high aesthetic quality. We propose: 
 

H2: AI-extended images will have a stronger influence on sharing in-
tention than original images. 

4 Image Analytics 

Our study utilized field data from Chinese TikTok Platform (Douyin), 
where users and influencers share both original and AI-extended travel 
images. We collected 782 pairs of travel images, each consisting of an 
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original and an AI-extended version. Analysis was conducted using the 
imagefluency package in R (Mayer, 2021), which excels in statistical 
and predictive capabilities, providing interpretable results and handling 
direct color image processing. We measured the average symmetry (or-
der) and complexity for both original images and AI-extended images, 
and then divided them into two groups. Finally, one-way ANOVA was 
used to test hypothesis 1. 

The results revealed significant differences between original and AI-
extended images in terms of order (Moriginal=0.355, MAI-
extended=0.408, F(1,1562)=26.783, P<0.001) and complexity (Morigi-
nal=0.408, MAI-extended=0.433, F(1,1562)=13.157, P<0.001). These 
findings indicate that AI-extended images enhance both the order and 
complexity of images, thus improving their aesthetic quality, support-
ing hypotheses 1. 

5 Online experiment 

In our experiment, participants compared an original travel image with 
its AI-extended version using a within-subjects design. We recruited 
200 individuals excluding 20 for failing attention checks, leaving 180 
participants (31.1% male, average age 29.43, SD=7.916). Each partici-
pant was shown a pair of images. Subsequently, participants responded 
to a survey on sharing intentions, based on a scale from Reychav and 
Weisberg (2010) ranging from 1 (strongly disagree) to 7 (strongly 
agree), and answered five demographic questions including age, gen-
der, educational background, monthly income, and occupation. A 
paired samples T-Test was used to examine whether AI-extended im-
ages influence sharing intention. 
The results showed that mean values of sharing intention for original 
images was 4.928, compared to 5.347 for AI-extended images, with a 
significant difference in sharing intention (t (179) =2.675, p=0.008, 
d=0.199, 95% CI [0.110, 0.729]), supporting hypothesis 2. 

6 Conclusion and Implications 

This study explores the impact of AI-extended images on the aesthetic 
quality of travel images and their influence on tourists’ sharing inten-
tion guided by Birkhoff’s theory. The study employed image analytics 
and an online experiment to investigate these effects. Findings from the 
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image analysis indicate that GenAI tools improve the aesthetic quality 
of images by enhancing order values, complexity values, and their ra-
tios. Additionally, evidence suggests that these enhancements in aes-
thetic quality, derived from the balance of order and complexity, posi-
tively influenced tourists' sharing intention. 
This study advances theoretical knowledge in information technology 
literature in tourism. First, it innovatively considers the aesthetic qual-
ity of images as a novel antecedent and examines its effect on tourists’ 
sharing intention. Additionally, it enriches Birkhoff’s theory by explor-
ing AI-extended images and the implications of aesthetic quality en-
hancements. Second, the study addresses the call for a deeper under-
standing of GenAI (Wang, 2024) by exploring both the antecedents and 
effects of tourism-specific GenAI (Hsu et al., 2024). Practically, the 
findings offer significant insights for Destination Management Organi-
zations (DMOs). DMOs can collaborate with social media platforms to 
create destination-specific GenAI tools, offering tourists innovative 
ways to enhance the aesthetic quality of their travel images and boost 
tourists’ sharing intention. 
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Abstract. Sustainability is a worldwide trend in the hospitality industry. To fa-
cilitate sustainable behavior, it is necessary to understand how it relates to cus-
tomer satisfaction, how sustainability communication affects customer aware-
ness, and eventually how it translates into a return on investment for hospitality 
decision-makers. Previous research does not consider how eWOM (electronic 
word-of-mouth) may serve as a data source for influencing sustainable behavior 
within the hospitality industry. This study explores how AI can leverage online 
reviews to understand customer perceptions of sustainability in hotels. By ana-
lyzing customer sentiment and awareness, we aim to identify strategies that en-
courage sustainable behavior and improve ROI for hospitality businesses. 

Keywords: eWOM, artificial intelligence, sustainability communication, green 
practices in the hospitality industry. 

1 Introduction and Literature Review 

Green practices’ definition in the hospitality industry varies. Kim, Lee 
& Fairhurst [16] defined green practices as “a value-added business 
strategy that benefits a hospitality operation that engages in environ-
mental protection initiatives”. Similarly, Rahman, Reynolds & Svaren 
[29] defined “green” as “environmentally friendly, that is doing busi-
ness in a way that reduces waste, conserves energy, and generally pro-
motes environmental health”. Myung, McClaren & Li [26] stated that 
green practices aim to reduce the negative impact on the environment 
by adopting environmental measures for reducing waste and using sus-
tainable materials and resources [1].   
Green practices have been evolving for decades in the hospitality indus-
try, gaining substantial momentum in the 1990s [5] and continuing to 
grow in importance and significance [27]. Thanks to continuous atten-
tion from practitioners [24] the subject of green practices has become a 
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research topic of interest in the hospitality literature. Eventually, in or-
der to be economically valuable, green initiatives have to reduce opera-
tional cost and create perceived value for costumers [30]. Numerous 
studies explore the role of hotel green practices in determining guest 
behavioral intentions [8], showing that hotel commitment towards sus-
tainability is a significant determinant of guest satisfaction [7] [20]. 
Rogerson & Sims [31] considered that hotels which implement sustain-
able practices are more competitive because customers expect to find 
environmental attributes. 
The implementation of green practices in the hospitality industry varies 
based on internal organizational factors, such as financial strength and 
managerial attitudes [22], and external business variables, such as 
stakeholder pressure and environmental regulations [18]. However, and 
although the benefits derived from addressing sustainable practices are 
clear in terms of costs reduction, enhanced customer satisfaction, trust 
and improved benefits [3] [6], many hospitality managers still focus on 
maximizing profits and controlling costs while ignoring the potential of 
sustainability [14]. All the more so since, as service firms encounter 
unique challenges when attempting to incorporate green practices into 
their service design, such practices may arguably undercut customer de-
mand and undermine a customer’s sense of indulgence [19]. As such, 
some hotels may hesitate to implement green practices for fear that they 
could lead to customer inconvenience and diminish customer satisfac-
tion [10]. 
On the demand side, it has been pointed out that a deeper understanding 
of the sustainable behavior of tourists is required [12]. In the consumer 
behavior literature, environmentally-sustainable behaviors are fre-
quently described as green consumption activities [4] [15] [11]. Spe-
cific pro-environmental behaviors, such as water saving, recycling, en-
ergy saving, public transportation use, avoidance of disposable product 
use, or environmental protection [25] [28] [35] are explained within a 
conceptual framework [21] provided by reasoned action theory and the 
theory of planned behavior [2]. Predictors of green customer satisfac-
tion in hospitality services can be characterized as threefold: first-order 
predictor is the existence of such green practices within the industry, 
second and third order predictors being whether said green practice di-
rectly affects and whether it is observable by the guest [9]. 
According to stakeholder theory, customers constitute one of the most 
salient stakeholder groups. Customers evaluate the service experience 
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based on interactions with a firm during the consumption stage [10]. 
Thus, customers’ actual experiences with green practices should have a 
significant impact on their overall assessments of service consumption. 
Only a few studies focusing on customer satisfaction and sustainability 
have considered user-generated content as a data source for investigat-
ing the relationship between sustainability and customer satisfaction in 
hospitality [9]. User-generated content (UGC) refers to the sharing of 
information among tourists via online reviews. Also known as 
‘eWOM’, it encompasses “any positive or negative feedback provided 
by potential, current, or past consumers” outside the conventional 
buyer-seller relationship (Hennig-Thurau et al., 2004). eWOM is pub-
licly available via the internet, specifically on online travel agencies 
(OTAs) such as Booking.com, on the websites of destination manage-
ment organizations (DMOs), and of course on the websites of hotels. 
eWOM provides an abundant data source [32], and offers ways to ana-
lyze, interpret and manage the influence consumers may have on one 
another  [17] [34]. 
Conversely, although managerial response strategies to eWOM is being 
increasingly discussed, it mostly consists in analyzing webcare strate-
gies, that is the act of participating in online conversation with consum-
ers and to respond to consumer review. There is on the other hand a 
paucity of literature on managerial responses to eWOM in terms of 
green service offering as well as sustainability communication, be it 
online or offline [33] [32].  
 

 
 
Fig. 1. Categorizing green efforts for user-generated content (U.G.C.) analysis. 
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The aim of this research is to address this gap, by analyzing how user-
generated content may influence managerial strategies towards green 
practices and sustainability communication. As depicted in Figure 1, 
the actual existence of hotel green practices, whether or not they impact 
the guest experience, and whether or not they are observable by guests, 
are liable to influence customer evaluation [9]. This research employs a 
methodology that analyzes UGC generated by hotel guests, extracts 
components related to the hotel's green practices, and assesses the senti-
ment expressed regarding the identified green practices. Thus, we aim 
at addressing the following research questions :  
 
RQ1 : does user-generated content (U.G.C.) include references to ho-
tel’s green practices, or lack thereof?  
RQ2 : Is UGC more likely to include reference to green practices if 
they directly affect the guest?  
RQ3 : Is UGC more likely to include reference to green practices if 
they are observable by guest?  
RQ4 :  If UGC contains such references, does the user express a senti-
ment associated with the reference? 
 
The ambition of this ongoing research is to provide recommendations 
to managers, encouraging them to recognize the ROI of sustainability 
efforts by highlighting evidence of customer recognition and showcas-
ing success stories from other hotels, and to define effective sustaina-
bility communication strategies. 
 

2 Methodology 

2.1    U.G.C. Processing and Interpretation Methodology 

The study focuses on the 100 hotels registered with the Marseille tour-
ist office (Southern France). A total of 87,222 guest reviews were 
scraped from Google, TripAdvisor, Booking.com, and hotel websites, 
covering a period from January 1st, 2022, to August 31st, 2024. 
Before analyzing the reviews for their green content, they undergo a se-
ries of preliminary operations. First, reviews are broken down into sen-
tences, called "fragments," using a text-to-sentence splitter module . 
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These fragments are then converted into tokens, which are essentially 
character strings, word combinations, and punctuation marks. 
Two classification models have been trained. The first model classifies 
fragments into sustainable development themes, while the second 
model assigns a positive, negative, or neutral sentiment to each frag-
ment. Both models were trained using supervised learning. Supervised 
learning involves training a model to classify fragments based on simi-
larity. This is achieved by extracting sentences and assigning them a 
class, such as "biodiversity." The model learns the semantics and simi-
larities associated with this class. Once training is complete, the model 
is presented with a new, unseen fragment: it calculates the similarity of 
this new fragment to those it encountered during training and returns a 
probability of the new fragment belonging to the class (e.g., biodiver-
sity) or not. In essence, the goal is for the model to make predictions on 
new data that are similar to the data it was trained on. 
The first model was trained to determine whether a fragment belongs to 
a theme or not. To define the sustainable development themes used by 
this model, criteria from the main European and Global environmental 
tourism labels (Green Key, Green Globe, EU Ecolabel) were aggre-
gated into eight themes (biodiversity, waste, water, circular economy, 
CO2, energy, mobility, corporate social responsibility, accessibility) 
and 40 sub-themes. When presented with a new fragment, the model 
predicts and classifies it into one of the eight themes. 
The second model was trained to determine whether these fragments 
were positive, neutral, or negative. The resulting sentiment is specific 
to a fragment and is associated with a theme and sub-themes. For ex-
ample, consider the following guest review: "Thank you for turning on 
the terrace heating when it started to get cold during the meal." While 
the wording appears positive, implying satisfaction with the hotel's de-
cision, the model classifies this fragment as negative because outdoor 
heating is considered wasteful energy use. 
To compare green content across hotels or observe changes within a 
hotel over time, a weighting algorithm is implemented to assign quanti-
tative scores. Each fragment categorized into a theme receives a certain 
number of points based on its associated sentiment (positive, negative, 
neutral). The algorithm for calculating points for themes and sub-
themes is scalable and integrates various criteria, such as the presence 
of labels or the number of occurrences of a predicted theme. 
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2.2    Interpretation of customer feedback through AI and 
support for hoteliers in adapting their green practices and 
sustainability communication. 

(This project component is under development.) 
 
We are organizing regular workshops with Marseille hoteliers to ana-
lyze AI-generated insights from customer reviews. Our primary goals 
are to: 

1. Gap Analysis: Compare actual green practices with customer percep-
tions. 

2. Communication Strategy: Recommend sustainability communication 
improvements based on customer feedback and competitor analysis. 

3. ROI Focus: Identify practices - green practices, sustainability com-
munication - that yield the highest return on investment in terms of 
online reputation. 

2.3 Methodology 

At the ENTER 25 conference, we will present the initial results of our 
study comparing actual green practices with customer perceptions, as 
revealed by AI analysis of customer feedback. 
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Abstract. Sustainability is a worldwide trend in the hospitality industry. To fa-
cilitate sustainable behavior, it is necessary to understand how it relates to cus-
tomer satisfaction, how sustainability communication affects customer aware-
ness, and eventually how it translates into a return on investment for hospitality 
decision-makers. Previous research does not consider how eWOM (electronic 
word-of-mouth) may serve as a data source for influencing sustainable behavior 
within the hospitality industry.  
This study explores how AI can leverage online reviews to understand customer 
perceptions of sustainability in hotels. By analyzing customer sentiment and 
awareness, we aim to identify strategies that encourage sustainable behavior 
and improve ROI for hospitality businesses. 

Keywords: eWOM, artificial intelligence, sustainability communication, green 
practices in the hospitality industry. 

1 Introduction and Literature Review 

Green practices’ definition in the hospitality industry varies. Kim, Lee 
& Fairhurst [16] defined green practices as “a value-added business 
strategy that benefits a hospitality operation that engages in environ-
mental protection initiatives”. Similarly, Rahman, Reynolds & Svaren 
[29] defined “green” as “environmentally friendly, that is doing busi-
ness in a way that reduces waste, conserves energy, and generally pro-
motes environmental health”. Myung, McClaren & Li [26] stated that 
green practices aim to reduce the negative impact on the environment 
by adopting environmental measures for reducing waste and using sus-
tainable materials and resources [1].   
Green practices have been evolving for decades in the hospitality indus-
try, gaining substantial momentum in the 1990s [5] and continuing to 
grow in importance and significance [27]. Thanks to continuous atten-
tion from practitioners [24] the subject of green practices has become a 
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research topic of interest in the hospitality literature. Eventually, in or-
der to be economically valuable, green initiatives have to reduce opera-
tional cost and create perceived value for costumers [30]. Numerous 
studies explore the role of hotel green practices in determining guest 
behavioral intentions [8], showing that hotel commitment towards sus-
tainability is a significant determinant of guest satisfaction [7] [20]. 
Rogerson & Sims [31] considered that hotels which implement sustain-
able practices are more competitive because customers expect to find 
environmental attributes. 
The implementation of green practices in the hospitality industry varies 
based on internal organizational factors, such as financial strength and 
managerial attitudes [22], and external business variables, such as 
stakeholder pressure and environmental regulations [18]. However, and 
although the benefits derived from addressing sustainable practices are 
clear in terms of costs reduction, enhanced customer satisfaction, trust 
and improved benefits [3] [6], many hospitality managers still focus on 
maximizing profits and controlling costs while ignoring the potential of 
sustainability [14]. All the more so since, as service firms encounter 
unique challenges when attempting to incorporate green practices into 
their service design, such practices may arguably undercut customer de-
mand and undermine a customer’s sense of indulgence [19]. As such, 
some hotels may hesitate to implement green practices for fear that they 
could lead to customer inconvenience and diminish customer satisfac-
tion [10]. 
On the demand side, it has been pointed out that a deeper understanding 
of the sustainable behavior of tourists is required [12]. In the consumer 
behavior literature, environmentally-sustainable behaviors are fre-
quently described as green consumption activities [4] [15] [11]. Spe-
cific pro-environmental behaviors, such as water saving, recycling, en-
ergy saving, public transportation use, avoidance of disposable product 
use, or environmental protection [25] [28] [35] are explained within a 
conceptual framework [21] provided by reasoned action theory and the 
theory of planned behavior [2]. Predictors of green customer satisfac-
tion in hospitality services can be characterized as threefold: first-order 
predictor is the existence of such green practices within the industry, 
second and third order predictors being whether said green practice di-
rectly affects and whether it is observable by the guest [9]. 
According to stakeholder theory, customers constitute one of the most 
salient stakeholder groups. Customers evaluate the service experience 
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based on interactions with a firm during the consumption stage [10]. 
Thus, customers’ actual experiences with green practices should have a 
significant impact on their overall assessments of service consumption. 
Only a few studies focusing on customer satisfaction and sustainability 
have considered user-generated content as a data source for investigat-
ing the relationship between sustainability and customer satisfaction in 
hospitality [9]. User-generated content (UGC) refers to the sharing of 
information among tourists via online reviews. Also known as 
‘eWOM’, it encompasses “any positive or negative feedback provided 
by potential, current, or past consumers” outside the conventional 
buyer-seller relationship (Hennig-Thurau et al., 2004). eWOM is pub-
licly available via the internet, specifically on online travel agencies 
(OTAs) such as Booking.com, on the websites of destination manage-
ment organizations (DMOs), and of course on the websites of hotels. 
eWOM provides an abundant data source [32], and offers ways to ana-
lyze, interpret and manage the influence consumers may have on one 
another  [17] [34]. 
Conversely, although managerial response strategies to eWOM is being 
increasingly discussed, it mostly consists in analyzing webcare strate-
gies, that is the act of participating in online conversation with consum-
ers and to respond to consumer review. There is on the other hand a 
paucity of literature on managerial responses to eWOM in terms of 
green service offering as well as sustainability communication, be it 
online or offline [33] [32].  
 

 
 
Fig. 1. Categorizing green efforts for user-generated content (U.G.C.) analysis. 
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The aim of this research is to address this gap, by analyzing how user-
generated content may influence managerial strategies towards green 
practices and sustainability communication. As depicted in Figure 1, 
the actual existence of hotel green practices, whether or not they impact 
the guest experience, and whether or not they are observable by guests, 
are liable to influence customer evaluation [9]. This research employs a 
methodology that analyzes UGC generated by hotel guests, extracts 
components related to the hotel's green practices, and assesses the senti-
ment expressed regarding the identified green practices. Thus, we aim 
at addressing the following research questions :  
 
RQ1 : does user-generated content (U.G.C.) include references to ho-
tel’s green practices, or lack thereof?  
RQ2 : Is UGC more likely to include reference to green practices if 
they directly affect the guest?  
RQ3 : Is UGC more likely to include reference to green practices if 
they are observable by guest?  
RQ4 :  If UGC contains such references, does the user express a senti-
ment associated with the reference? 
 
The ambition of this ongoing research is to provide recommendations 
to managers, encouraging them to recognize the ROI of sustainability 
efforts by highlighting evidence of customer recognition and showcas-
ing success stories from other hotels, and to define effective sustaina-
bility communication strategies. 

2 Methodology 

2.1    U.G.C. Processing and Interpretation Methodology 

The study focuses on the 100 hotels registered with the Marseille tour-
ist office (Southern France). A total of 87,222 guest reviews were 
scraped from Google, TripAdvisor, Booking.com, and hotel websites, 
covering a period from January 1st, 2022, to August 31st, 2024. 
Before analyzing the reviews for their green content, they undergo a se-
ries of preliminary operations. First, reviews are broken down into sen-
tences, called "fragments," using a text-to-sentence splitter module . 
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These fragments are then converted into tokens, which are essentially 
character strings, word combinations, and punctuation marks. 
Two classification models have been trained. The first model classifies 
fragments into sustainable development themes, while the second 
model assigns a positive, negative, or neutral sentiment to each frag-
ment. Both models were trained using supervised learning. Supervised 
learning involves training a model to classify fragments based on simi-
larity. This is achieved by extracting sentences and assigning them a 
class, such as "biodiversity." The model learns the semantics and simi-
larities associated with this class. Once training is complete, the model 
is presented with a new, unseen fragment: it calculates the similarity of 
this new fragment to those it encountered during training and returns a 
probability of the new fragment belonging to the class (e.g., biodiver-
sity) or not. In essence, the goal is for the model to make predictions on 
new data that are similar to the data it was trained on. 
The first model was trained to determine whether a fragment belongs to 
a theme or not. To define the sustainable development themes used by 
this model, criteria from the main European and Global environmental 
tourism labels (Green Key, Green Globe, EU Ecolabel) were aggre-
gated into eight themes (biodiversity, waste, water, circular economy, 
CO2, energy, mobility, corporate social responsibility, accessibility) 
and 40 sub-themes. When presented with a new fragment, the model 
predicts and classifies it into one of the eight themes. 
The second model was trained to determine whether these fragments 
were positive, neutral, or negative. The resulting sentiment is specific 
to a fragment and is associated with a theme and sub-themes. For ex-
ample, consider the following guest review: "Thank you for turning on 
the terrace heating when it started to get cold during the meal." While 
the wording appears positive, implying satisfaction with the hotel's de-
cision, the model classifies this fragment as negative because outdoor 
heating is considered wasteful energy use. 
To compare green content across hotels or observe changes within a 
hotel over time, a weighting algorithm is implemented to assign quanti-
tative scores. Each fragment categorized into a theme receives a certain 
number of points based on its associated sentiment (positive, negative, 
neutral). The algorithm for calculating points for themes and sub-
themes is scalable and integrates various criteria, such as the presence 
of labels or the number of occurrences of a predicted theme. 
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2.2   Interpretation of customer feedback through AI and 
support for hoteliers in adapting their green practices and 
sustainability communication. 

(This project component is under development.) 
 
We are organizing regular workshops with Marseille hoteliers to ana-
lyze AI-generated insights from customer reviews. Our primary goals 
are to: 

1. Gap Analysis: Compare actual green practices with customer percep-
tions. 

2. Communication Strategy: Recommend sustainability communication 
improvements based on customer feedback and competitor analysis. 

3. ROI Focus: Identify practices - green practices, sustainability com-
munication - that yield the highest return on investment in terms of 
online reputation. 

3 Methodology 

At the ENTER 25 conference, we will present the initial results of our 
study comparing actual green practices with customer perceptions, as 
revealed by AI analysis of customer feedback. 
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Abstract. This study examines the pivotal role of government incentives in ac-
celerating the adoption of smart tourism technologies, using Eskişehir, Turkey, 
as a case study. While the integration of Information and Communication Tech-
nologies (ICT) has revolutionized the tourism industry, challenges such as fi-
nancial limitations and technological complexity impede widespread adoption. 
Grounded in Innovation Diffusion Theory, this research analyzes how financial, 
structural, and regulatory support from governments can mitigate these barriers. 
Based on a cross-sectional survey of 350 tourism businesses, the findings reveal 
three novel insights: (1) targeted financial grants significantly increase small 
businesses' willingness to adopt smart technologies, (2) structural support, in-
cluding knowledge-sharing networks, fosters innovation diffusion among stake-
holders, and (3) streamlined regulatory frameworks reduce complexity, enhanc-
ing adoption rates. The study provides three actionable policy recommenda-
tions: (1) establish tailored financial aid schemes prioritizing SMEs, (2) create 
regional smart tourism hubs for capacity building and knowledge exchange, and 
(3) reform regulatory policies to facilitate seamless technology integration. 
These insights contribute to the development of competitive and sustainable 
tourism ecosystems. 

Keywords: Smart Tourism, Digitalization in Tourism, Government Incentives 

1 Introduction 

Government intervention in the market has long been a topic of theoret-
ical debate in economic literature, with various schools of thought of-
fering differing perspectives on its role and effectiveness. Laffont pro-
vides a broad overview of the arguments surrounding government inter-
vention, noting that while some scholars support the idea of state in-
volvement in correcting market failures, others express strong reserva-
tions [1]. Public choice theory, for instance, advocates for the reduction 
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of government intervention or, at the very least, its limitation within 
constitutional and legal boundaries [2]. Proponents of this theory argue 
that government intervention often leads to inefficiencies in resource 
allocation, distorting the natural functioning of the market and hinder-
ing optimal outcomes [3]. In their view, incentive systems designed to 
encourage certain economic activities or behaviors are inherently 're-
source-distorting', disrupting market forces by diverting resources away 
from more efficient uses. 
In contrast, O'Connor presents a critical perspective on the public 
choice theory, arguing that the state's role, particularly in capitalist 
economies, is not neutral but rather serves to reinforce the capitalist 
mode of production [4]. According to O'Connor, the policies advocated 
by public choice theory often prioritize the interests of capital over 
those of the wider society, leading to significant welfare losses in cer-
tain segments of the population. Gough elaborates on this argument, 
suggesting that these policies do not necessarily result in welfare gains 
for society as a whole, but rather deepen social and economic inequali-
ties [5]. O'Connor's critique highlights the importance of considering 
the distributional impacts of government intervention, particularly in 
relation to welfare and social equity [4]. 
A further critical point in the literature concerns the application of in-
centive systems within specific sectors and practices. While broad cri-
tiques of government intervention and incentive policies are important, 
it is increasingly recognized that the effectiveness of such systems can 
vary significantly depending on the context in which they are imple-
mented [6]. Sector-specific and region-specific approaches to incentive 
systems have been found to produce more targeted and meaningful out-
comes [7]. In this respect, the application of incentive policies within a 
particular industry, such as tourism or agriculture, allows for a more 
nuanced understanding of how these systems operate and what impacts 
they have on different stakeholders [8, 9, 10]. 
This sector-specific focus is particularly relevant in the context of this 
study, which aims to investigate the effectiveness of government incen-
tives within a particular region and industry. Research based on data 
collected from specific sectors and regions is of critical importance, as 
it allows for the development of more tailored and context-sensitive 
policy recommendations [11]. By focusing on a particular industry or 
geographic area, such research can provide valuable insights into how 
incentive systems function in practice, highlighting both their strengths 
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and limitations [12]. Moreover, it can help policymakers to identify po-
tential improvements to the design and implementation of these sys-
tems, ensuring that they better meet the needs of the target population 
[13]. 
In addition to the theoretical debates surrounding government interven-
tion, there is a substantial body of empirical literature that examines the 
effectiveness of incentive policies in practice [14, 15, 16]. These stud-
ies draw on a range of different perspectives and methodologies, 
providing valuable evidence on how incentive systems operate in dif-
ferent contexts. Some studies have found that incentive policies can 
produce significant benefits, particularly in sectors where market fail-
ures are prevalent, while others have highlighted the potential for unin-
tended consequences, such as inefficiencies or increased inequality 
[17]. Overall, the empirical literature underscores the importance of 
carefully designing and implementing incentive policies, considering 
the specific characteristics of the sector and region in question.  
Smart tourism refers to the integration of Information and Communica-
tion Technologies (ICT) into tourism, creating an eTourism ecosystem 
within an environment of ambient intelligence [18]. This includes vari-
ous technological tools such as global distribution systems, booking 
platforms, social media, and mobile apps, enabling interconnected sys-
tems and stakeholders [19]. The concept emphasizes co-creation of 
value through real-time data sharing, Big Data analytics, and personal-
ized services, benefiting all stakeholders in the tourism ecosystem 
through agile and sustainable management [20]. The implementation of 
smart tourism technologies can contribute significantly to the overall 
efficiency and competitiveness of the tourism industry. It allows desti-
nations to provide more tailored and efficient services, while also pro-
moting a more environmentally conscious approach to tourism [21]. In 
this context, all data related to the promotion of smart tourism policies, 
particularly within the framework of forecasts included in the develop-
ment plans, are of critical importance for future policy development 
and implementation [22]. 
The primary aim of this study is to assess the role of government incen-
tives in facilitating the adoption of smart tourism technologies within 
the tourism sector, using Eskişehir, Turkey, as a case study. The study 
seeks to evaluate how different forms of government support—finan-
cial, structural, and regulatory—can mitigate barriers to adoption and 
foster a more technologically advanced tourism ecosystem. 
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2 Theoretical Background 

Government intervention in markets, including the tourism sector, can 
be understood through several theoretical lenses. This paper focuses on 
Innovation Diffusion Theory as foundational to understanding the need 
for government support in smart tourism. Innovation Diffusion Theory 
[23] further explains the role of governments in accelerating the adop-
tion of smart technologies. In this theory, adoption rates depend on fac-
tors like relative advantage, compatibility, and complexity of innova-
tion. For tourism businesses, smart tourism technologies may seem 
costly or complex to adopt without clear government-backed incentives 
or education. Hence, governments play a crucial role in incentivizing 
early adopters, creating networks for knowledge sharing, and offering 
financial or structural support to facilitate the widespread diffusion of 
innovations within the tourism ecosystem. 
Innovation Diffusion Theory (IDT), first proposed by Rogers [24], of-
fers a comprehensive framework for understanding how innovations, 
such as smart tourism technologies, spread through a population over 
time. According to this theory, the spread of an innovation is shaped by 
various factors, such as how the innovation is perceived, the communi-
cation methods used, the time frame, and the characteristics of the so-
cial system where it is introduced [23]. These factors can significantly 
impact the rate at which new technologies are adopted by tourism busi-
nesses. 

3 Methodology 

This study employs a cross-sectional research design to assess the level 
of government support required by tourism businesses in Eskişehir to 
effectively implement smart tourism applications. A quantitative ap-
proach was chosen to collect empirical data that can be statistically ana-
lyzed to reveal trends, patterns, and relationships within the sector. 

3.1 Research Design 

The cross-sectional design was selected because it allows for the collec-
tion of data from multiple tourism businesses at a single point in time, 
providing a snapshot of the current attitudes and expectations regarding 
smart tourism technologies [25]. This design is particularly appropriate 
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for assessing the effectiveness of government support, as it facilitates 
the comparison of responses across different types of businesses and 
identifies potential variations in needs or challenges among them. 

3.2 Survey Content and Measurement Scales 

The survey instrument was developed based on existing literature on 
smart tourism technologies and government incentives, with adapta-
tions to align with the study's specific objectives. The survey included 
three main sections: (1) demographic and organizational characteristics, 
(2) perceived barriers to adopting smart tourism technologies. Measure-
ment scales were adapted from previous validated studies on innovation 
diffusion and government support mechanisms, ensuring reliability and 
content validity.  

3.3 Sampling Strategy 

The target population consists of approximately 4,000 tourism-related 
businesses operating within the city of Eskişehir, Turkey. These busi-
nesses include accommodation providers, food and beverage establish-
ments, travel agencies, local and intercity transportation companies, en-
tertainment venues, and cultural institutions such as museums. The di-
versity of this population ensures a broad representation of the tourism 
sector. 
Given the large size and heterogeneity of the population, a stratified 
random sampling strategy was employed to ensure that key subgroups 
of the population were proportionally represented in the sample [26]. 
Stratification was based on business type (e.g., accommodation provid-
ers, food and beverage businesses, etc.) to ensure that all relevant sec-
tors were included in the study. Within each stratum, businesses were 
randomly selected to participate in the survey, minimizing selection 
bias and ensuring that the sample accurately reflects the composition of 
the broader tourism sector in Eskişehir. 
A total of 350 tourism businesses participated in the study. To deter-
mine whether this sample size is sufficient, we conducted a power anal-
ysis based on the expected variability in the responses and the size of 
the target population [27]. 
For a population of approximately 4,000 businesses, a confidence level 
of 95%, and a margin of error of 5%, the recommended sample size is 
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around 350 businesses. This calculation was based on the following 
formula for sample size determination in a finite population: 

 
 
Where: 
N=4000 (population size) 
Z=1.96 (Z-score for 95% confidence level) 
p=0.5 (estimated proportion of the population with the characteristic of 
interest, a conservative estimate used when the true proportion is un-
known) 
e=0.05 (margin of error) 
 
By using this formula, it has been determined that 350 participants 
would provide statistically reliable results, allowing for meaningful 
analysis of the key research questions. This sample size is also large 
enough to account for non-response or incomplete surveys, ensuring 
the final dataset remains robust [28]. 

3.4 Data collection 

Data were collected via face-to-face surveys conducted between May 
and June 2024. This method allowed for direct interaction with busi-
ness representatives, enabling the researchers to clarify any questions or 
ambiguities in real time. The survey consisted of closed-ended and Lik-
ert scale questions designed to capture the businesses' perceived need 
for smart tourism applications, willingness to invest in smart tourism 
technologies, and the types of government support they require. 

4 Expected Outcomes 

Based on the data collected, this study expects to identify several key 
insights regarding the types of government support that tourism busi-
nesses in a tourist destination require to adopt smart tourism technolo-
gies. We anticipate that most businesses will express a need for finan-
cial assistance, training, and logistical support to transition to smart 
tourism applications. Moreover, we expect that larger enterprises will 
be more willing to invest in these technologies compared to smaller 
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businesses, which may face greater financial and technological barriers. 
The study also aims to highlight specific policy recommendations that 
could help a city leverage its tourism potential, particularly in attracting 
more international tourists through personalized and technologically 
enhanced travel experiences. 
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Abstract. Live streaming plays a crucial role in the real-time co-creation and 
sharing of travel experiences, as well as in product marketing and destination 
promotion. There is a growing body of research on the motivations of tourism 
live streamers and their behavior while streaming. This study, using a live 
streamer-focused qualitative approach, aimed to: 1) explore the motivations and 
travel behaviors of tourism live streamers, and 2) develop a typology of live 
streamers based on their motivations for engaging in tourism live streaming. 
Findings provide detailed information on the motivations of live streamers and 
how viewers influence these typologies. Recommendations are offered for tour 
operators to better target their marketing efforts by partnering with streamers 
whose content aligns with their products or services. 

Keywords: Live Streamer, Typology, Tourism Live Streaming 

1 Introduction 

Live streaming is revolutionizing the way tourism experiences are pre-
sented, enjoyed and marketed [1]. By merging real-time interactive 
technology with tourism, it has become an invaluable resource for in-
fluencers, travel agents and destination marketing organizations [2]. It 
enables them to bring destinations to life, promote products and engage 
audiences through immersive storytelling [3]. This dynamic platform 
offers viewers a direct, engaging and authentic way to virtually explore 
destinations while interacting with content creators [4]. Streamers can 
use persuasive communication and emotional engagement to influence 
viewer behavior, increasing the effectiveness of destination marketing 
[5]. Research on tourism live streamers can shed light on how stream-
ers shape viewers' perceptions, cultivate trust and influence travel in-
tentions [6, 7]. This study contributes to the knowledge of tourism live 
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streamers by categorizing them into different types based on their moti-
vations and behaviors. 

2 Literature review: from social media to live streaming 

The transition from traditional social media to live streaming has 
marked a shift in the way tourism content is created and shared [8]. Ini-
tially, social media platforms allowed travelers to share curated travel 
experiences through images, videos and text, influencing different 
stages of their journey, from planning to post-trip reflection [9, 10]. 
Live streaming offers an immersive, real-time experience, allowing 
streamers to dynamically engage audiences and showcase destinations 
as they are experienced in the moment [11]. Unlike traditional social 
media, which is largely static and asynchronous, live streaming in tour-
ism brings immediacy and authenticity to viewers, who can interact di-
rectly with content creators, making the experience more personal and 
engaging [12, 13]. This live streaming interaction enriches the viewer's 
sense of presence and connection to the destination by enabling real-
time communication [14, 15]. 
Research is mainly concerned with how viewers are influenced by live 
streamers, particularly the interaction strategies streamers use to engage 
their viewers [5, 11]. Viewers' motivations, which include entertain-
ment, relaxation and social interaction, contribute to increased viewer 
engagement and travel intentions [16]. The interactivity, immediacy 
and authenticity of live streaming significantly influence viewers' per-
ceptions and engagement with tourism content [14, 17]. Viewers' flow 
experience, attachment to destinations or even products being promoted 
could be enhanced by streamers [5]. Their emotional and cognitive in-
volvement could also be deepened by the immersion provided by the 
streamer's real-time communication, knowledge sharing and entertain-
ment value, leading to higher levels of engagement and participation 
[11]. This connection increases their intention to travel or make pur-
chases while streaming [12, 14]. Several streaming platforms, particu-
larly in tourism and sports, emphasize value co-creation, where viewers 
contribute by actively interacting with the content, making requests and 
providing feedback that shapes the live experience [18]. Most studies 
have focused on how live streamers influence viewers, rather than ex-
ploring the influence of viewers on streamers. Hence, research into the 
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characteristics and behaviors of tourism live streamers is still underex-
plored. 

3 Methodology 

This research adopted a qualitative research approach using semi-struc-
tured interviews. Thematic analysis was used to analyze the collected 
data. Thematic analysis using Nvivo 12 was used to analyze the col-
lected data. Participants were purposively selected from major tourism 
live streaming platforms in China, including Douyin, Mafengwo.com, 
Wechat Live Streaming, and Ctrip.com. The inclusion criterion for par-
ticipants was to have engaged in tourism live streaming at least once in 
the last two years. A total of 36 in-depth semi-structured interviews 
were conducted, each lasting approximately 50 minutes. The sample in-
cluded 20 female and 16 male participants, aged between 20 and 50, 
with an average live streaming frequency of twice per year. The inter-
view framework consisted of four main sections: (1) motivations for 
live streaming, (2) the tourism live streaming process, (3) interaction 
experiences, and (4) differences in travel behavior between those who 
live stream and those who do not.  

4 Preliminary results: tourism live streamer typologies 

This study classifies tourism live-streamers into four different types 
based on their level of commercialization and the frequency of their 
streaming. They are namely: Income-Oriented Live Streamer, Market-
ing-Oriented Live Streamer, Experience-Oriented Live Streamer, and 
Social-Oriented Live Streamer (Figure 1). Each category demonstrates 
specific behavioral characteristics and patterns. 



 

  61 

 
Fig. 7. Axis of tourism live streamer typology 

Income-Oriented Live Streamer engages in tourism live streaming as a 
full-time job. They live stream at least once every day and schedule 
their live streaming according to the commuting times of their main 
viewers. If there are special circumstances that require them to be ab-
sent from live streaming, they will explain this to their fans in advance. 
They know their city and the destinations inside out and can show 
viewers authentic restaurants and local shops. When travelling to attrac-
tions or destinations they are unfamiliar with, they research the histori-
cal and cultural background beforehand to ensure they can provide val-
uable information to viewers. When choosing locations, they prioritize 
places where they can interact with viewers. “As I climb the mountain, 
I can show viewers the landscape in all directions along the way. The 
sights and streets of the ancient city will also be very narrative. But if I 
just stand by the lake and show the viewers the lake. The viewers might 
get bored” (Informant 4, male, 35-40). Their challenge is to balance the 
viewers' need for scenery with their own need to sell merchandise. 
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Profits from the sale of destination-specific food, products, souvenirs 
and guided tours during tourism live streaming, as well as donations or 
tips from viewers, are their main sources of income. Some of the In-
come-Oriented Live Streamers compensate for the costs of the constant 
travelling by live streaming for an income. They want to escape the 9 to 
5 life, or prefer to enjoy a more flexible working conditions, working 
hours and locations. 
Marketing-Oriented Live Streamers use tourism live streaming as an 
important channel to promote themselves, accumulate fans and build 
their personal IP. They treat it as a second job, doing it three to four 
times a week. They come from a variety of professional backgrounds, 
including students, freelancers and entrepreneurs. Most of their jobs or 
businesses are related to tourism, culture, overseas study and immigra-
tion. “I am an overseas property investment agent. Some of the viewers 
may already have investment needs. Through the tourism live stream-
ing, they will get to know and like the city where I live. After the live 
streaming, they sent me messages to ask about buying property” (In-
formant 11, female, 35-40). Tourism live streaming helps them attract 
more followers and even potential customers. They partner with travel 
companies to share resources and enjoy freebies to earn non-monetary 
income. Destination marketing companies, airlines, cruise lines, hotels, 
attractions and other tourism businesses invite them to share the au-
thentic experiences by offering free services. They specialise in provid-
ing viewers with tourism product information, highlighting scenic fea-
tures or special services offered by tourism businesses in live stream-
ing. Knowing the location, the environment, the route and reading the 
information provided by the travel company in advance is an integral 
part of their preparation. 
Experience-Oriented Live Streamers are passionate about trying new 
things and are curious about live streaming. They may occasionally do 
tourism live streaming. They love to travel and usually have a back-
ground of working or studying in the media. The novelty of random 
communication and unknown interactions with strangers is another mo-
tivation. Some of them may be tired of socializing with acquaintances 
in their daily work and life. Excessive concern and worry from parents 
and friends may make them feel burdened to share some travel experi-
ences.  “Interacting with viewers who think very differently can take my 
live streaming into an unknown state. It's possible that their comments 
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will change my travel plans. I might visit new places and try new things 
as a result. All of this is unpredictable” (Informant 9, female, 25-30). 
Social-Oriented Live Streamers are motivated by the need for a flexible 
and timely sharing channel. They put their travel plans at the center and 
focus on expressing their personal emotions and experiences. They 
rarely plan and prepare live streaming content in advance but they are 
ready to share their feelings during their travels. They enjoy sharing 
travel tips with viewers, learning new things and interesting stories 
about the attractions as they interact. They don't have to struggle to find 
compatible travel companions and don't have to worry about the loneli-
ness of travel. Tourism live streaming opens a window for them to con-
nect with people from different backgrounds and provides a platform to 
practice and showcase their expression and knowledge base.  

5 Conclusions 

This study explored the motivations of live streamers and identified 
four types of streamers based on their degree of commercialization and 
streaming frequency. Engaging in tourism live streaming is seen as a 
dynamic, adaptable, and continuously evolving activity. Tourism live 
streaming platforms could implement incentive strategies that use gam-
ification methods to encourage and reward streamers. Future studies 
could investigate how viewer behaviors and communication styles af-
fect live streamers, with a focus on supporting their psychological well-
being and encouraging increased participation. 
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Abstract Agritourism has become an important strategy for contributing to ru-
ral areas. Higher technological competency can help local farmers participate in 
agritourism development. Smartness allows tourism stakeholders to co-create 
real-time experiences and exchange with other stakeholders and tourists via 
technological platforms. This paper presents the results of a pilot study investi-
gating how smart agritourism ecosystems can improve local communities’ qual-
ity of life in Thailand. The stakeholder theory is used as the underpinning the-
ory to explore stakeholders’ roles and contributions in smart agritourism eco-
systems. The Technology Acceptance Model (TAM) and the technology–organ-
isation–environment (TOE) framework are employed to synthesise key success 
factors influencing agritourism stakeholders to adopt smartness. A pilot study 
was conducted using semi-structured interviews to collect primary data from 
farmers and tourism experts in Thailand. The results present emergent factors 
and their influences on agritourism stakeholders’ adoption of smartness in 
agritourism. The expectation of participants towards a smart agritourism eco-
system was also reported. The research provides a better understanding of the 
cooperation of agritourism stakeholders through smart agritourism ecosystems 
to help develop the quality of life of local communities. 
 

Keywords: Agritourism, Quality of Life, Smartness, Stakeholder Theory, Ser-
vice Ecosystem. 

1 Literature and Research Gap 

Agricultural tourism (agritourism) is a catalyst for sustainable rural de-
velopment [1, 2]. Agritourism involves activities conducted on an agri-
cultural farm or similar settings for educational and recreational pur-
poses [3]. The development of agritourism can benefit the local econ-
omy, restore farming households, and enhance the quality of life for the 
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residents [4]. The components of the tourism quality of life can be di-
vided into four categories including: social, physical, environmental, 
and economic [5]. However, a lack of technology competency, particu-
larly tourism-related technology, often prevents local farmers from par-
ticipating in agritourism development [6, 7]. 

Related to the technology utilisation in tourism, smart tourism re-
quires stakeholders to dynamically interconnect via technological plat-
forms and to instantly exchange data and co-create real-time experi-
ences [8]. Smartness enables the efficient development of networks to 
establish an ecosystem and the dynamic interconnection of all its com-
ponents [9]. Drawing on systems theory, systems thinking allows aca-
demics and practitioners to be aware that resource integration and ser-
vice exchange are vital for value co-creation [10]. Within service-domi-
nant logic actor-to-actor networks, all stakeholders are resource integra-
tors within a network of involved stakeholders. Hence, all of them have 
the potential to innovate or co-create value [11].  
Agritourism studies should focus more on individual farmers' ability to 
employ technology and smartness. Also, how agritourism stakeholders 
could collaborate and share real-time experiences should be investi-
gated. Tourism research must emphasise stakeholder perspectives to 
understand multiple-actor coordination [12]. Additionally, despite ex-
tensive research on quality of life, it is unclear whether the contribution 
of agritourism providers’ technology and smart practices can improve 
local communities’ economic quality of life. A framework is needed to 
show the collaboration of stakeholders adopting smartness as a catalyst 
to improve local communities’ economic quality of life. 
At a micro level, this study focuses on individual farmers regarding the 
factors that help them integrate technology into their business opera-
tions. At a broader level, collaborations among agritourism stakehold-
ers were emphasised to understand their roles. These stakeholders use 
technology or smartness to enhance their economic status. This co-crea-
tion practice helps to propose an ecosystem framework for all the stake-
holders. Thus, this paper presents the results of a pilot study on how 
smart agritourism ecosystems can improve local communities' quality 
of life in Thailand. The objectives are to identify factors that influence 
smart technology adoption among farmers and to explore agritourism 
stakeholders' expectations of a smart agritourism ecosystem to improve 
their economic quality of life. 
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Several theories were adopted to underpin the research. Stakeholder 
theory studies stakeholders’ perspectives, roles and the influence of 
each of them [13]. The Technology Acceptance Model (TAM) aims to 
identify factors influencing the decision or acceptance of new technolo-
gies, offering an individual-level theory of IT acceptance [14]. The 
technology–organisation–environment (TOE) framework provides an 
explanation of the factors that affect the acceptance and dissemination 
of technical innovation at the organisational level, including the techno-
logical context, organisational context, and environmental context [15, 
16]. 

2 Methodology 

This pilot study employs a qualitative method strategy which allows the 
researcher to investigate participants’ interpretations and connections to 
construct a conceptual framework and make a theoretical contribution 
[17]. A purposive, non-probability sampling technique is employed, 
which allows the researcher to select participants who can best provide 
data to answer questions [17]. A pilot study data collection was con-
ducted online in April 2023 with two sampling groups in Thailand: ten 
farmers who use technology in their agritourism business and two tour-
ism experts who are academic university professionals. The average in-
terview duration was 60 minutes. 
The questions consisted of five sections: personal and business back-
ground, technology adoption, key success factors, smart agritourism 
ecosystem, and economic quality of life. The TOE and TAM models 
were key references when preparing the interview questions. Two tour-
ism academic professors have validated the question and data collection 
procedure. This study gathered data from samples that can represent the 
actual participants to ensure the reliability of the research. All partici-
pants were contacted, appointed, and provided with a consent agree-
ment. The interviews were conducted in Thai, and the recorded conver-
sations were translated and transcribed into English. The saturation re-
lied on the data collected from the participants in the pilot test, which 
was limited by time and availability. The data were then analysed into 
themes. The thematic analysis provides a coding system that facilitates 
qualitative data processing [18]. There is a feature that was encoded as 
a short sentence or keyword representing a particular concept during 
translation and transcription. The codes were subsequently analysed 



 68 

and categorised into major themes. Lastly, the themes were presented 
as results of the pilot study. 

3 Pilot Study Results and Discussion  

The results suggested that, the factors that influence smart technology 
adoption among farmers can be grouped into three themes, technologi-
cal, organisational, and environmental. Table 1. shows the emergent 
factors, influences, requirements and involved stakeholders in smart 
agritourism ecosystems framework. 
The proposed framework highlighted that the three themes, technologi-
cal, organisational, and environmental, were found to have broader as-
pects that influenced and involved diverse groups of stakeholders. The 
factors of each aspect pointed to a more individual factor that directly 
influences each stakeholder. Each factor's influence and requirement 
were also suggested. These results are consistent with technology ac-
ceptance [14-16], rural smartness [15, 19] and smart tourism destina-
tion ecosystem literature [20, 21]. 
Focusing on the improvement of economic quality of life for local com-
munities, which consistent with previous literature [1-5]. It has been 
expected that the developed ecosystem should provide a well-function-
ing channel for communication between all stakeholders. The ecosys-
tem should enable stakeholders to collaborate, share information, and 
enhance their businesses cooperatively. The ecosystem, which connects 
agritourism providers to their visitors, should support them in terms of 
sales that lead to an improved economic quality of life. The farmers ex-
pected that they could have a higher income and savings. The higher 
number of existing and potential tourists coming to their farms and 
these people buying their products generate more revenue for farmers. 
Job opportunities were expected to be higher. Attracting more tourists 
to the farm means there are more activities and more job opportunities 
for local people. Most importantly, the overall community economy 
should be enhanced. At the community level, there is a general im-
provement in the economic situation, which influences infrastructure 
development, financial stability, and effective cooperation. 
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Table 2. Emergent Themes, Factors, Influences, Requirements and Involved Stakeholders in 
Smart Agritourism Ecosystems Framework in Thailand.  

Themes Factors Influences Requirements Involved  
Stakeholders  

Technological 
aspect 

ICT infrastruc-
ture provision 
and implemen-
tation 

Impacting on 
farmers’ ability to 
operate their busi-
ness and connect 
to others 

Sufficient provision 
and maintenance  

Farmers, govern-
mental organisa-
tions, ICTs provid-
ers 

ICT feature 
and ease of use 

Allowing farmers 
to use and effi-
ciently run their 
business diversely 

Assessment on func-
tions and ease of use 

Farmers, academic 
experts, ICTs pro-
viders 

Safety and se-
curity 

Affecting farmers’ 
decision to use 
certain ICTs  

Assessment of the 
safety and security 
of the personal and 
business information 
exchange 

Farmers, govern-
mental organisa-
tions, ICTs provid-
ers 

Organisational 
aspect 

Capability of 
organisation 
and staff 

Determining farm-
ers’ ability to use 
ICTs 

Training, workshop, 
and knowledge pro-
visions  

Farmers, academic 
experts, ICTs pro-
viders 

Business fund-
ing 

Affecting techno-
logical investment, 
maintenance, and 
trainings. 

Farmers or owners’ 
financial capability 

Farmers 

Ability to con-
nect 

Encouraging farm-
ers to collaborate 
and exchange 
knowledge with 
others 

Farmers or owners’ 
willingness and so-
cial capability  

Farmers  

Environmental 
aspect  

Financial sup-
port 

Enhancing farm-
ers’ financial ca-
pability  

External financial 
supports from re-
lated organisation 

Farmers, public and 
private financial in-
stitutions 

Technological 
trends 

Affecting farmer’ 
decision to use 
certain ICTs  

Knowledge and up-
date of current 
trends from related 
sources 

Farmers, govern-
mental organisa-
tions, ICTs provid-
ers, academic ex-
perts 

Competitive 
pressure 

Affecting farmer’ 
decision to use 
certain ICTs 

Exchange 
knowledge from col-
laborative groups 

Farmers, competi-
tors, networks 

Stakeholder 
connectiveness 

Helping farmers to 
connect, collabo-
rate, and exchange 
knowledge 

Opportunities to join 
networks and collab-
orations 

Farmers, local com-
munities, govern-
mental organisa-
tions, academic ex-
perts, tourism ser-
vice providers, 
ICTs providers and 
others 
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4 Conclusion 

This paper presents the results of a pilot study investigating how smart 
agritourism ecosystems can improve local communities’ quality of life 
in Thailand. It identifies the emergent factors and their influences on 
agritourism stakeholders’ adoption of smartness in agritourism and 
highlights the associated requirements and involved stakeholders for 
those factors. The results from farmers and tourism experts show that 
several factors influence smartness adoption in agritourism businesses. 
However, these factors require different support from relevant stake-
holders. This paper also reports the participants’ expectations of a smart 
agritourism ecosystem to improve their economic quality of life in 
terms of higher income and saving, more job opportunities, and overall 
community economic enhancement. The participant expected that a 
smart agritourism ecosystem could connect relevant stakeholders, al-
lowing them to collaborate and improve the economic quality of life of 
the local community. This research provides a better understanding of 
the cooperation of agritourism stakeholders through smart agritourism 
ecosystems to help develop the quality of life for local communities. 
Future research will advance by employing data collection and analysis 
methodologies with a broader participant group. Hence, the findings 
will be used to develop a comprehensive framework of smart agritour-
ism ecosystems to enhance the living standards of local communities. 
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Abstract. This research examines the engagement patterns on Instagram posts 
from a destination, leveraging communication and mental imagery theories. The 
study explores key factors such as sender type (tourists versus residents), con-
tent characteristics (pictorial stimuli: places of interest versus hospitality ser-
vices; centricity: images with people versus without people), and the moderat-
ing influence of sender profiles. Employing web scraping, 139,273 posts were 
collected, with 27,088 analyzed using machine learning and deep learning tech-
niques. A univariate generalized linear model was utilized to evaluate engage-
ment metrics. Findings reveal that images showcasing places of interest gener-
ate twice the engagement compared to those featuring hospitality services, 
while photos without people receive lower engagement overall. Tourist-gener-
ated content consistently outperforms resident-generated posts in engagement 
levels. The moderating role of sender profiles across centricity further influ-
ences engagement dynamics. The study provides actionable recommendations 
for optimizing Instagram strategies in destination marketing. 

Keywords: Artificial intelligence, Tourism destination image, Hospitality ser-
vices, Places of interest, Machine learning, Deep learning, Destination market-
ing organizations 

1. Introduction 

Destination marketing organizations (DMOs) use social media to pro-
mote their destination image (TDI) [1,2]. Attracting their target audi-
ence has become widespread, but it remains a challenge for DMOs to 
choose the type of content that is liked and attracts the most attention 
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from users on social media [3]. Photographs have long been an insepa-
rable part of the tourist experience and are also linked to the TDI dis-
played on social media, but they have not been sufficiently exploited in 
academic research [4]. The main social media platform where users 
share their photographic experiences is Instagram [5], a social media 
platform (SMP) full of images, on the one hand from DMOs, but on the 
other hand, from tourists and residents themselves. They all share their 
photographs with their community, and the latter interacts with the con-
tent through comments and “likes”. Since tourists use social media as 
an integral part of their travel planning [5], this research attempts to es-
tablish an empirical connection between two academic theories: com-
munication theory [6], and mental imagery theory [7], as the number of 
studies on TDI with photographs is limited and there remains a gap be-
tween the theoretical framework and empirical analyses in terms of the 
use of visual data in tourism research [4]. 
The study falls within the scope of communication theory, as it has 
been shown that pictorial stimuli can be captured by a user through a 
photograph at the destination. Stimuli can be transmitted through a pho-
tograph and are interpreted by the receiver, who interacts with that con-
tent and, however, after carrying out the bibliographic review, it is ob-
served that said theory has not been applied in the context of Instagram 
with photographic content. On the other hand, the application of mental 
imagery theory is considered appropriate in the present research be-
cause it assumes that individuals mentally represent in their minds the 
experience reflected in a photograph. 
This study therefore contributes to tourism research and TDI in four as-
pects: firstly, it contributes to academic literature, since the characteris-
tics of the sender (tourist vs. resident) and the type of content shown in 
the photographs (point of interest vs. hotel service; with people vs. 
without people) have not been taken into account in the analysis of the 
pictorial stimuli. Secondly, these variables are investigated using a 
large sample composed of 139,273 Instagram posts through the web 
scraping technique. Thirdly, artificial intelligence techniques are ap-
plied to extract variables, and finally, the strength of the relationships is 
contrasted through hypotheses. 
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2. Methodology 

The data for this research correspond to experiences in places of inter-
est in the city of León, Spain. The choice of a specific destination al-
lows for the identification a priori of both messages and places of inter-
est, which allows for more reliable training of the image recognition al-
gorithm. On the other hand, this choice is consistent with the applica-
tion of the results in destination marketing, of which this research seeks 
to be an example of the method to follow [8]. 
This research has implemented different data download techniques 
(first phase), structuring and cleaning of the database (second phase), 
analysis of textual data (third phase) and photographic data (fourth 
phase), and the final statistical analysis. In total, 139,273 posts shared 
by Instagram users at the destination were analyzed, using the web 
scraping technique that allows the automated and rapid download of 
any data shared on Instagram, such as photographs, texts and metadata, 
anonymously. 
To be considered a tourist from the city of León, two requirements 
must be met: they must have published photographs of the city of León 
on Instagram for 30 or fewer consecutive days [9], and they must have 
published 30 or fewer photographs about said destination on said SMP 
[10]. 
After labeling the dataset, sentiment analysis was conducted on the text 
accompanying the photographs using machine learning methods. Given 
that tourist experiences are often aimed at eliciting positive emotions 
and fulfilling desires associated with joy and satisfaction [11], the anal-
ysis focused on identifying positive sentiments, excluding neutral or 
negative experiences, which fell outside the study's scope. A total of 
27,088 Instagram posts were analyzed using deep learning techniques 
to extract insights from the visual content. This was achieved by imple-
menting neural networks within a Python framework, enabling the clas-
sification and categorization of various image attributes. 
The first neural network identified whether individuals were present in 
the photographs and determined the number of people depicted in each 
image. Meanwhile, the second neural network analyzed the type of 
scene represented, classifying images based on the context they con-
veyed. This classification, combined with metadata from web-scraped 
photographs, enabled differentiation between destination-related scenes 
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(e.g., monuments) and hospitality-oriented settings (e.g., bars, restau-
rants, and pubs). To evaluate engagement, defined as the sum of likes 
and comments, the number of followers of the Instagram user sharing 
the content was also considered [12]. An interaction ratio—calculated 
as (likes + comments) / followers—was employed to provide a reliable 
measure of audience perception of the shared images. 

3. Results and discussion 

The univariate analysis shows that there are significant differences in 
the engagement obtained when the pictorial stimuli change (points of 
interest vs. hotel services) (H1) (F1, 27.086 = 16.443, p < 0.01). Similarly, 
significant differences are obtained in the engagement obtained when 
the type of personal stimulus changes (with people vs. without people) 
(H2) (F1, 27.086 = 3.858, p < 0.01), and there are significant differences in 
the engagement obtained when the issuer changes (tourist vs. resident) 
(H3) (F1, 27.086 = 5.375, p < 0.01). Furthermore, the mediating role of the 
sender on the effect of engagement in personal stimuli (H5) is signifi-
cant (F1, 27.086 = 7.036, p < 0.01) and does not differ depending on the 
type of pictorial stimulus (H4) (p > 0.436). 
According to the findings, the type of pictorial stimulus determines en-
gagement (H1). Specifically, without distinguishing the type of sender 
or personal stimulus, photographs related to the point of interest double 
the engagement rate compared to hotel services (point of interest: 5.23 
vs. hotel service: 8.68, average engagement). Another notable result is 
the differences in engagement between photographs with people and 
without people, with the latter obtaining a lower engagement rate (with 
people: 7.79 vs. without people: 6.12) (H2). Whether the sender is a 
tourist or a resident, significant differences in engagement are also ob-
served, with tourists obtaining a higher rate than residents (tourist: 7.94 
vs. resident: 5.97) (H3). If a tourist shares content, the previous engage-
ment trend continues: if people appear, the user will get more engage-
ment on their photo (with people: 9.90 vs. without people: 5.98). How-
ever, if the person sharing the content is a resident, the opposite effect 
occurs. These types of users get more engagement if their photos do not 
appear people (with people: 5.69 vs. without people: 6.27) (H5). H4 is 
rejected. In the case of photos without people, it seems that images of 
the destination get a higher engagement than those of hotel services 
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(point of interest: 8.17 vs. hotel service: 4.10), but this difference in 
means is not significant. 

4. Conclusions 

This study contributes to a better understanding of destination image 
formation (DI) on SMPs, specifically on Instagram [132]. The results 
allow us to know which photographic stimuli receive the most attention 
from user communities through engagement. The findings of this study 
also expand the literature on user behavior on the SMP Instagram, by 
aligning two theoretical constructs that explain, on the one hand, how 
users perceive the destination's photographic stimuli and, on the other, 
how they interact with it. The theory that frames this research is the 
communication theory, in which an issuer (Instagram user, tourist vs. 
resident) intentionally sends a message (post about point of interest vs. 
hotel service) to a receiver who interacts with the content (reception 
and interaction through engagement). This reception involves the the-
ory of mental images, which explains how users can imagine living the 
experience observed in a photograph, and therefore interact with the 
content through likes and comments. It is surprising to find that both 
destination and hotel service photos get more engagement when people 
appear in the images. Both landmark and hotel service photos get more 
engagement when the sender is a tourist. This may be because when 
tourists photograph the destination, they show their community new ex-
periences outside of their daily lives, while when residents show their 
daily life, which their community is probably more familiar with, they 
are less surprised by them and therefore get less engagement. This re-
search expands the literature on destination marketing management by 
empirically testing the effect of different stimuli that, through the men-
tal images created by the receivers, affect their behavior on SMP. 
This research allows us to propose strategic lines of action for both des-
tination managers and hospitality service managers, as well as for Insta-
gram users themselves. Therefore, recommendations can be made to 
different types of content creators to improve their engagement. Tour-
ists, when posting a tourist experience on their Instagram profile, 
should focus on showing the people who live and enjoy the trip, as the 
results of this research show. However, residents who want to see their 
engagement rate increase should be concerned with spreading images 
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that are not focused on people, but rather on the services they are enjoy-
ing, showing their community the novelty of their experience. Specifi-
cally, the business implications are related to hospitality services. To 
improve their engagement, they should focus on posting photographs 
with people enjoying the service, in any case. In addition, according to 
the findings, the type of pictorial stimulus determines engagement. Spe-
cifically, regardless of the type of sender or personal stimulus, photo-
graphs related to the place of interest double the engagement rate com-
pared to hospitality services, a direct implication for TDI managers 
who want to improve their image and attract potential tourists to their 
destination. You should incorporate people enjoying the experience in 
your images about the destination. 
This study acknowledges several limitations that could be addressed in 
future research. Firstly, it focuses on a single destination—a cultural 
and gastronomic inland location—which may limit the scope of its 
findings. Validation in diverse destinations, such as beach resorts, mass 
tourism hubs, or shopping destinations, is recommended. Secondly, the 
dataset of 150,000 Instagram posts primarily reflects positive tourist 
experiences, potentially restricting the generalizability of the results. 
Future studies could explore these insights across a broader spectrum of 
experiences, including negative ones [14]. Thirdly, factors such as im-
age quality, viewer personality, or the social media platform environ-
ment may hinder mental image formation. Since these variables cannot 
be controlled in a non-experimental setting, further research could in-
vestigate their influence on user behavior using advanced methodolo-
gies like neuromarketing or geolocated social media analysis [15]. Ad-
ditionally, other sensory-rich formats on Instagram, such as videos with 
sound, offer promising avenues for understanding how visual content 
shapes mental imagery. 

5 References 

1. Zhu, C., Hoc Nang Fong, L., Gao, H., Buhalis, D., & Shang, Z.: How does celebrity in-
volvement influence travel intention? The case of promoting Chengdu on TikTok. Infor-
mation Technology & Tourism, 24(3), 389-407. (2022). 

2. Kim, B., & Lei, S. I.: Millennials’ interactions with social media content on cruise tourism. 
Tourism Review. Emerald (2024). 

3. Abbasi, A. Z., Tsiotsou, R. H., Hussain, K., Rather, R. A., & Ting, D. H.: Investigating the 
impact of social media images’ value, consumer engagement, and involvement on eWOM 
of a tourism destination: A transmittal mediation approach. Journal of Retailing and Con-
sumer Services, 71, 103231 (2023) 



 

 78 

4. Balomenou, N., & Garrod, B.: Photographs in tourism research: Prejudice, power, perfor-
mance and participant-generated images. Tourism Management, 70, 201–217. (2019) 

5. Arival: The 2023 experiences traveler. Retrieved from https://arival.travel/research/the-
2023-experiences-traveler/ (2023) 

6. Schramm, W., & Roberts, D. F.: How Communication Works. In The Process and Effects 
of Mass. Champaign, IL: University of Illinois Press (1954) 

7. MacInnis, D. J., & Price, L. L.: The role of imagery in information processing: Review and 
extensions. Journal of Consumer Research, 13(4), 473–491 (1987) 

8. Blanco-Moreno, S., González-Fernández, A. M., Muñoz-Gallego, P. A., & Egger, R.: 
What do you do or with whom? Understanding happiness with the tourism experience: an 
AI approach applied to Instagram. Humanities and Social Sciences Communications, 
11(1), 1-16 (2024). https://doi.org/10.1057/s41599-024-02859-z  

9. Gunter, U., & Önder, I.: An exploratory analysis of geotagged photos from Instagram for 
residents of and visitors to Vienna. Journal of Hospitality and Tourism Research, 45(2), 
373–398 (2021)  

10. Gomez, R., Gomez, L., Gibert, J., & Karatzas, D.: Learning from #barcelona instagram 
data what locals and tourists post about its neighbourhoods. Lecture Notes in Computer 
Science (Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in 
Bioinformatics), 11134 LNCS, 530–544 (2019) 

11. Holbrook, M. B., & Hirschman, E. C.: The experiential aspects of consumption: consumer 
fantasies, feelings, and fun. Journal of Consumer Research, 9(2), 132–140 (1982) 

12. Hauser, D., Leopold, A., Egger, R., Ganewita, H., & Herrgessell, L.: Aesthetic perception 
analysis of destination pictures using #beautifuldestinations on Instagram. Journal of Des-
tination Marketing and Management, 24, 100702 (2022) 

13. Blanco-Moreno, S., González-Fernández, A. M., Muñoz-Gallego, P. A., & Casaló, L. V.: 
Understanding engagement with Instagram posts about tourism destinations. Journal of 
Destination Marketing & Management, 34, 100948 (2024). 
https://doi.org/10.1016/j.jdmm.2024.100948  

14. Lv, X., Luo, H., Xu, S., Sun, J., Lu, R., & Hu, Y.: Dark tourism spectrum: Visual expres-
sion of dark experience. Tourism Management, 93, 104580 (2022) 

15. Zhang, H., Huang, R., Zhang, Y., & Buhalis, D.: Cultural ecosystem services evaluation 
using geolocated social media data: A review. Tourism Geographies, 24(4-5), 646-668 
(2022). 

  



 

  79 

 

 

Section 3: AI & Robots 

  



 

 80 

AI-Driven Collaboration and Creativity: Enhancing Ideation in 
Hospitality and Tourism 

 
Christopher J Ferraris1, Dario Splendido1 and Arkadiusz T 

Tomczyk2[0000-0001-9615-4642] 
1 Faculty of Science and Technology, Bournemouth University, Bournemouth, United King-

dom 
2 Bournemouth University Business School, Bournemouth, United Kingdom 

ttomczyk@bournemouth.ac.uk 

Abstract. This paper examines the transformative role of artificial intelligence 
(AI) in the ideation processes of AI-Enhanced Creatives (AIEC) within the hos-
pitality sector. As businesses increasingly rely on data-driven insights and prior-
itize personalized customer experiences, it is essential to understand how AI 
tools facilitate collaboration and creativity among non-traditionally trained cre-
atives. The study underscores the integration of AI technologies, including gen-
erative AI applications, which provide cognitive stimuli and structured frame-
works that enhance the ideation process. Through a quantitative survey-based 
methodology, this study investigates the impact of AI tools on the ideation dy-
namics between AIEC and traditional creative teams while also addressing the 
ethical considerations and challenges associated with AI integration. The find-
ings indicate significant implications for creativity, employment, and the future 
trajectory of innovation in the hospitality industry. This research contributes to 
the expanding body of literature on AI’s influence on creative processes. It of-
fers practical insights for industry stakeholders seeking to leverage AI for en-
hanced collaboration and innovation. 
 

Keywords: AI-Enhanced Creativity, Human-AI Interaction, Tourism & Hospi-
tality, Personalization, Customer Experience, AI-Assisted Innovation. 

1 Introduction 

The modern world is abundant with data, and many businesses are in-
creasingly reliant on the information derived from data generated dur-
ing their operations (Doborjeh et al., 2022). Moreover, customer desire 
to participate in the design of the products and services leads to a new 
paradigm (Hu et al., 2011), enhancing customer engagement in a more 
personalized way (Aksoy et al., 2021). The integration of artificial in-
telligence (AI) into creative processes is reshaping how professionals 
generate ideas, collaborate, and innovate across industries. This shift is 
particularly profound in the hospitality sector as the need for fresh and 
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creative solutions to meet evolving customer demands grows. AI refers 
to systems that aim to replicate human cognitive processes, including 
learning, reasoning, and problem-solving (Doborjeh et al., 2022). Over 
time, AI has garnered substantial attention in both literature and prac-
tice (Bulchand-Gidumal et al., 2023; Dwivedi, Kshetri, et al., 2023; 
Knani et al., 2022; Law et al., 2024). One of AI’s most significant con-
tributions lies in its ability to enhance marketing efficiency through so-
phisticated data analysis, personalized content generation, and process 
automation, fundamentally transforming marketing strategies. AI-
powered tools such as ChatGPT, Jasper, and DALL·E have facilitated 
the rise of AI-Enhanced Creatives (AIEC), professionals who leverage 
artificial intelligence tools to develop and refine creative content, such 
as marketing materials, guest experiences, and service innovations to 
produce high-quality work and enhance personalization (Bulchand-
Gidumal, 2020; Bulchand-Gidumal et al., 2023; Knani et al., 2022). 
Additionally, AI has been incorporated into a diverse range of applica-
tions within the tourism and hospitality industries, including personal-
ized recommendations, robotics, chatbots, virtual travel agents, predic-
tive analytics, language recognition, and more (Bulchand-Gidumal, 
2020). Such applications underscore AI’s pervasive influence and its 
potential to reshape the service sectors. 
Placing customers at the center of the inquiry, it is essential for busi-
nesses to establish a strategic vision for generating new ideas as the 
foundational pillar of the innovation process. However, the specific im-
pact of AI on the ideation process for AIEC remains underexplored, es-
pecially regarding how AI facilitates collaboration between profession-
als with diverse skill sets. The ideation phase, crucial to marketing pro-
fessionals, is where initial concepts are formulated and creative direc-
tions are established. Traditionally, this process has relied on human 
creativity and team brainstorming. The dynamics of ideation are under-
going transformation with the introduction of AI-driven tools that pro-
vide cognitive stimuli and structured frameworks. 
Scholars have called for more empirical research on AI, especially to 
identify and predict entrepreneurial characteristics and performance 
outcomes of individuals, teams and organizations (Filieri et al., 2021). 
The contributions of this study are threefold. First, this study explores 
and delineates the influence of AI tools on the ideation process among 
non-traditionally trained creatives in people-oriented industries such as 
tourism and hospitality. It examines how AI tools facilitate the ideation 
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process for AIEC, enhance collaboration between AIEC and creative 
teams, and address the challenges and ethical considerations associated 
with integrating AI into workflows. The research further considers the 
long-term implications of AI integration for creativity and employment 
within the hospitality sectors. 

2 Literature Review 

The development of the Internet, social media, websites, smartphones, 
smart applications, and the overall virtual world changed how infor-
mation is distributed and how people plan and consume (Buhalis et al., 
2022; Dwivedi, Pandey, et al., 2023) products and services. Personali-
zation, known as one-to-one marketing (Arora et al., 2008), is a special-
ized form of product and service differentiation and is an essential ele-
ment of customer experience (Ozturk et al., 2017). Creating personal-
ized and memorable customer experiences has always been at the heart 
of the service industry (Oyner & Korelina, 2016). 
The selection of the best ideas can be costly due to the limited number, 
objectivity attention, and experts’ skills (Bell et al., 2024). Integrating 
AI tools into ideation processes has garnered increasing attention for its 
potential to enhance creativity, particularly among non-creative profes-
sionals engaged in creative, customer-facing projects (Creely & Blan-
nin, 2023).  
AI tools such as GPT, DALL·E, and MidJourney have been shown to 
support idea generation by providing cognitive stimuli that lead to 
novel solutions. AI promotes cognitive priming effects, encouraging 
ideation that surpasses conventional solutions, which is particularly 
beneficial in settings where traditional brainstorming may be limited 
(Grech et al., 2023). This aligns with the emphasis that AI facilitates a 
mixed methods approach to ideation, allowing for qualitative and quan-
titative evaluations of creative processes (Koch et al., 2019). Addition-
ally, generative AI in design contexts automates repetitive tasks, free-
ing time for more creative activities (Bagnato, 2023). This automation 
is especially valuable for non-creative professionals who may lack the 
time or expertise to immerse themselves in creative processes. 
Within hospitality, AI applications have played a key role in speeding 
up the time-to-market for various initiatives (Samara et al., 2020). Intel-
ligent automation can enhance the pre-trip experience for travellers, 
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streamlining tasks such as information gathering and reservations (Fil-
ieri et al., 2021). This automation improves customer experience and 
enables businesses to scale their marketing efforts more efficiently, in-
cluding personalized recommendations. AI technologies can also im-
prove service delivery and operational efficiency (Doborjeh et al., 
2022). These advancements allow non-creative professionals to lever-
age AI for improved decision-making and innovation in service offer-
ings, further reducing creation and delivery lead times. 

3 Methodology 

This study aims to explore if and how AI can contribute to the ideation 
process to inform the direction for further inquiry and understanding 
(Eriksson et al., 2020). It employs a quantitative survey-based approach 
to examine how AI tools influence the ideation processes of AIEC in 
hospitality. The research employs a positivist paradigm that systemati-
cally collects data from professionals working within the hospitality 
sector, particularly those that support ideation, collaboration, and strat-
egy development. The deductive approach will explore pre-defined re-
search questions. This approach builds on an AI and hospitality studies 
framework that emphasizes the role of quantitive data in assessing tech-
nological integration’s impact on creative processes and collaboration 
(Law et al., 2024). 
Participants will be recruited using purposive sampling, with the survey 
administrated via online crowdsourcing platforms (e.g., Mechanical 
Turk) to access a broad range of professionals in the hospitality indus-
try. The survey will also be shared via social media platforms such as 
LinkedIn, Facebook, and Instagram. The sample population will in-
clude domestic and international professionals from the hospitality in-
dustry. The focus is on individuals with varying levels of experience in 
marketing and creative collaboration. The participant pool will include 
those working directly in ideation roles and those in supporting capaci-
ties for AIECs. The data will be gathered using a structured self-admin-
istered questionnaire measuring participants’ awareness and implemen-
tation of AI tools for AIEC. The questionnaire will include standard-
ized items assessing various variables such as the use and effectiveness 
of AI tools, collaborative dynamics, or perception of creativity. Data 



 

 84 

analysis will include descriptive statistics, and analysis such as Explor-
atory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA), 
correlation analysis, covariance analysis (ANCOVA), and t-tests. 

4 Conclusions and Future Research Directions 

The added value of this research lies in its exploration of how AI can 
enhance ideation processes, particularly for AIECs in the hospitality 
sector. By examining AI’s potential to facilitate collaboration between 
non-creative professionals and traditional creative teams, this study 
highlights the capacity of AI to drive innovation through cognitive 
stimuli and structured frameworks. 
This research makes theoretical contributions by advancing the under-
standing of AI’s influence on creativity and collaboration in non-tradi-
tional settings, particularly hospitality. It introduces AI as a crucial tool 
for enhancing ideation. It broadens creativity theories by framing AI as 
a collaborator in the creative process, especially for professionals lack-
ing formal creative training. 
Practically, the study provides valuable insights for industry stakehold-
ers on leveraging AI to improve innovation and efficiency. It offers a 
framework for how AI can enhance ideation, accelerate time-to-market, 
and foster interdisciplinary collaboration while addressing ethical con-
cerns such as bias and intellectual property protection. 
Future research can investigate the long-term impact of AI on creative 
processes, whether AI tools continue to drive innovation or foster de-
pendency, affecting human creativity over time. Additionally, exploring 
AI’s role in interdisciplinary collaboration is crucial, as AI tools may 
bridge gaps between professionals in diverse fields within tourism and 
hospitality, such as marketing, operations, and service design. Further 
research should also focus on the ethical implications of AI in ideation, 
examining biases in AI-generated content, intellectual property issues, 
and the effects of AI on employment in creative industries. Lastly, ex-
ploring the customization of AI tools to meet the specific needs of lux-
ury travel or eco-tourism will ensure AI’s relevance and effectiveness 
in diverse industry contexts. 
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Abstract. Role of AI transparency in Traveler Trust, focusing on its potential to 
transition from a secretary to an advisor. Utilizing a 2x2 experimental design, 
we explore how AI transparency (high vs. low) and task version (item vs. un-
specified) affect trust. The research aims to determine if AI transparency can 
enhance trust, especially in unspecified tasks, by providing clarity and reducing 
uncertainty. By understanding these dynamics, we can optimize AI systems to 
better meet diverse traveler needs, potentially transforming AI from a basic as-
sistant into a strategic advisor in complex decision-making contexts. 

Keywords: AI Transparency, trust, Task version, Role of AI 

1 Introduction 

The rapid advancement of artificial intelligence (AI) technology has 
significantly increased its use in the tourism domain [7, 15]. As AI be-
comes more integrated into various aspects of trip planning, under-
standing how it influences travelers' trust has become increasingly im-
portant [14, 12]. Specifically, AI transparency, including explainability 
and causality, plays a critical role in shaping perceptions of trust . 
This study explores how AI transparency, as an independent variable, 
affects travelers' trust, with task version as a moderating factor. The 
study categorizes AI roles based on task versions as either assistant or 
advisor. 
AI systems are now used not only as assistants performing routine tasks 
but also as advisors providing strategic insights . The distinction be-
tween these roles heavily relies on trust, which is significantly influ-
enced by the transparency of AI processes . Transparency helps users 
feel more in control and leads to a more satisfying experience by reduc-
ing uncertainty and providing clarity in interactions [16, 9]. 



 

 88 

For example, when users receive transparent explanations for AI rec-
ommendations or actions in customer service settings, their trust in the 
system can be enhanced . In contrast, non-transparency—where users 
are not informed about the system's processes—can lead to frustration 
and lower satisfaction, particularly when AI makes unexpected deci-
sions or recommendations . 
This lack of transparency can leave users feeling disconnected from the 
system, ultimately reducing their overall trust in the interaction [1, 14]. 
The effectiveness of AI in its roles as either assistant or advisor also de-
pends on the user's ability to trust its outputs, especially in high-stakes 
or complex decision-making contexts . For instance, in customer ser-
vice and wealth management contexts, systems that provide transparent 
feedback and explanations foster higher trust, as users appreciate under-
standing how and why the AI arrived at specific recommendations [13, 
5]. 
Thus, AI systems are increasingly being used not only as assistants per-
forming routine tasks but also as advisors providing strategic insights. 
The distinction between these roles depends significantly on user trust, 
which is influenced by the transparency of AI processes. Therefore, this 
study investigates how transparency affects trust in AI systems and 
how task versions moderate this relationship. 

2 Literature Review 

2.1 Task version modified by prior determinability 

Byström and Järvelin (1995) defined the concept of prior determinabil-
ity as the ability of searchers to clearly understand and define the re-
quired information, as well as to select appropriate methods or proce-
dures to achieve their goals . Capra et al. (2017) expanded on this con-
cept by developing two types of task versions: Item and Unspecified 
task. For example, they examined different levels of determinability by 
framing tasks related to cold treatment as either comparative tasks with 
specified items (e.g., "name of herb") or open-ended questions with un-
specified dimensions (e.g., "method") . O’Brien et al. (2020) further ex-
plored task complexity by measuring prior determinability using the 
task versions proposed by Capra et al. (2017) .Therefore, this study 
adopts the task versions proposed by Capra et al. (2017) to distinguish 
between the roles of AI as assistant and advisor. 
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2.2 Enhancing Trust Through Prospective Transparency 

Transparency in AI systems, especially in decision-making, has been 
found to positively influence users' trust and perceptions . Transparency 
enhances user understanding of how AI arrives at decisions and fosters 
trust by addressing concerns about the "black-box" nature of AI sys-
tems . Xu et al. found that when AI systems are transparent about their 
inner workings, users tend to perceive these systems as more trustwor-
thy and socially intelligent . 
According to Felzmann et al. (2019), transparency can be divided into 
prospective transparency and retrospective transparency. Among these, 
prospective transparency is defined as focusing on "informing users in 
advance about the data utilized and the general mechanisms by which 
the system operates." This proactive approach aims to clarify how deci-
sions are typically reached, serving as a form of accountability mecha-
nism (Zerilli et al. 2019) [4, 18]. Accordingly, this study adopts the 
concept of prospective transparency, positing that providing users with 
prior information about the operation of data mechanisms can enhance 
both the accuracy of information and trust. 

2.3 Travelers trust in AI 

Research indicates that transparency enhances trust by providing clear 
explanations of AI processes, particularly in contexts that require high 
cognitive engagement, such as travel planning and complex decision-
making [6, 9]. Additionally, when AI systems effectively address prob-
lems through demonstrated competence and perceived intelligence, 
they foster user confidence by showcasing reliability and problem-solv-
ing capabilities . These findings support the hypothesis that AI systems 
with high transparency and the ability to solve complex problems can 
significantly enhance traveler trust. 

3 Research Model and Hypotheses Development 

This research investigates how AI transparency impacts traveler trust 
and how task version moderates this relationship. By suggesting sce-
narios with varying task demands—ranging from comparative items to 
unspecified dimensions and problem-solving tasks—this study aims to 
explore the influence of AI transparency on trust by categorizing tasks 
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into different versions. Thus, the research model is outlined as follows 
in Figure 1. 
Hypothesis 1: AI transparency will have a significant effect on trust  
Hypothesis 2: Task version will moderate the relationship between 
transparency and trust, such that task version will lead to higher trust 
than item task version, especially in high transparency. 
        

 

Fig. 8. Research Model 

4 Research Methodology 

In this study, the role of AI is categorized based on task complexity: 
Item tasks represent low task complexity and are aligned with the role 
of an AI assistant, while Unspecified tasks represent high task com-
plexity and reflect the role of an AI advisor. Accordingly, the experi-
ment employed a 2×2 between-subjects design, with factors being AI 
transparency (high vs. low) and task version (Unspecified vs. Item). At 
the beginning of the study, participants were presented with an intro-
duction and a scenario involving the use of AI for travel planning (e.g., 
planning a trip to Bali). They will then show stimuli and be asked to re-
spond to three items related to trust (e.g., "I feel that the information 
about travel provided by the AI system is honest and authentic.") using 
a 5-point Likert scale (1 = Strongly disagree, 5 = Strongly agree). 

Table 3. Example of task versions.  

Item task 
What are the differences between the prices of Hilton Hotel and Shera-
ton Hotel in Bali? 
 

Unspecified task Ｗhat are the key factors to consider when comparing hotel prices in 
Bali, and how do these factors differ? 
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 Table 2. Stimuli for studies  

 Item task Unspecified task 

High trans-
parency 

 

  

Low  trans-
parency 

  

 

 

 

 

5 Conclusion 

This study raises important questions about the future role of AI as both 
assistants and advisors. By examining the interaction between AI trans-
parency and task versions, we gain valuable insights into how AI sys-
tems can be optimized to meet the diverse needs of travelers. If AI can 
effectively adapt to varying levels of task complexity while maintaining 
transparency, it has the potential to evolve beyond simple assistance to 
become a trusted advisor in complex decision-making processes. 
As AI technology continues to advance, its role could expand signifi-
cantly, shaping how individuals and organizations approach problem-
solving and strategic planning. Ultimately, this research highlights the 
importance of leveraging AI to enhance decision-making capabilities, 
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fostering a future where AI serves as both a reliable assistant and a stra-
tegic advisor. 
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Abstract. As AI technologies continue to evolve, successful reciprocal guest-
robot interactions are increasingly becoming a key goal for hospitality provid-
ers. However, nonverbal communication – a crucial component of interaction – 
has yet to be thoroughly examined in this context. This project focuses on how 
nonverbal cues can convey ‘hospitableness’ within guest-robot interactions. 
Given the exploratory nature of the study, this paper proposes the use of semi-
structured interviews that combine unprompted and prompted responses sup-
ported by AI-generated video-elicitation. Guided by the existing literature on 
human hospitableness and relevant nonverbal communication works, an abduc-
tive approach – combining both inductive (bottom-up) and deductive (top-
down) reasoning – will be employed to analyze the qualitative data. The antici-
pated findings will provide both theoretical and practical insights into fostering 
hospitable human-robot interactions by proposing a framework for robotic non-
verbal hospitableness, including key elements such as physical appearance, 
proxemics, kinesics, paralanguage, and haptic interactions. 

Keywords: Nonverbal communication, Human-robot interaction, Hospitable-
ness, Video-elicitation interview, Abductive approach 

1 Introduction 

The integration of robots into roles traditionally occupied by humans is 
reshaping our understanding of interpersonal communication. In the 
tourism and hospitality industry, this shift introduces new challenges 
for understanding human-robot interaction (HRI), given the relational 
and experiential nature of host-guest engagements. As tourism services 
are fundamentally experiential, these interactions extend beyond trans-
actions, involving emotional engagement, trust-building, and cultural 
sensitivity [1, 2]. Nonverbal cues, such as smiles and gestures, are cru-
cial for fostering emotional connections, facilitating value exchange, 



 

  95 

and co-creating meaningful experiences [3, 4]. Yet, the significance of 
these non-verbal communications in HRI has been largely overlooked. 
Previous HRI research has tended to focus on technical design aspects 
[5 ,6, 7], neglecting the emotional and experiential needs central to hos-
pitality. This study aims to conceptualize how nonverbal cues in HRI 
can embody the core value of hospitableness. Drawing on interdiscipli-
nary literature and employing a mix of unprompted and AI-supported 
video-elicitation interviews, this research explores how robots can rep-
licate or enhance hospitable interactions through nonverbal communi-
cation.  

2 Literature Review 

2.1 Nonverbal Communication in Human-Robot Interaction 

The critical role of nonverbal communication in human interactions has 
spurred researchers in human-robot interaction (HRI) to investigate 
how robotic movements and expressions can effectively convey emo-
tions. Roboticists argue that research into expression in robots should 
adopt a case-by-case approach, as not all components and sensors func-
tion in the same way [7]. Features such as head movement [5], gaze 
patterns [6], and  LED components [7] have been identified as im-
portant elements for conveying robotic emotions. However, much of 
this research focuses on optimizing mechanical functions, sensor effi-
ciency, and movement precision, often neglecting the experiential con-
text that is vital to fields like tourism and hospitality.  

2.2 Nonverbal Communication in Hospitality Host-Guest 
Communication 

Managing host-guest interpersonal relations through meaningful inter-
actions is recognized as a critical component of successful tourism and 
hospitality services. Some researchers argue that nonverbal cues may 
have an even greater impact than verbal communication [8]. Studies 
suggest that more than half of the communication that takes place be-
tween humans consists of nonverbal exchanges [9]. Nonverbal commu-
nication encompasses four major areas: physical appearance (e.g., 
grooming), proxemics (e.g., social distance), kinesics (e.g., gestures), 
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and paralanguage (e.g., tone) [12]. In the context of tourism and hospi-
tality, nonverbal communication acts as a bridge for value exchange be-
tween hosts and guests, facilitating mutual recognition (e.g., breaking 
the ice and alleviating initial unfamiliarity) and relationship building 
(e.g., signaling understanding and respect) [3]. Central to this field is 
the host-guest relationship, where cues such as warm smiles, welcom-
ing gestures, and sustained eye contact are vital in conveying ‘warmth,’ 
‘empathy,’ and ‘personalization,’ fostering a sense of comfort, trust, 
and attentiveness [11]. 

2.3 Embodying ‘Hospitableness’ via Robotic Nonverbal Cues 

Unlike other self-service technologies, the ‘embodiment’ of robots ena-
bles them to exhibit unique nonverbal cues that can convey hospitable-
ness through ‘welcoming’ and ‘caring’ gestures. In response to ongoing 
criticisms in the ‘tech-touch’ debate that technology-driven services 
lack human touch and emotional connection, robots designed to mimic 
human behaviors offer a promising medium for expressing hospitable-
ness through nonverbal cues [12]. 
     Despite ample research on robot anthropomorphism in tourism and 
hospitality, this paper contends that simply designing robots to appear 
more ‘human-like’ is insufficient for achieving the level of hospitable-
ness expected in the tourism and hospitality fields. As the HRI litera-
ture suggests, “… Depending on the specific robot, not all of these cues 
might be available or utilizable as they are in humans” (pp. 570) [7]. 
This underscores the limitations of merely replicating human behaviors. 
Further research is required to explore how robots can embody core 
hospitality values through nonverbal cues that differ from traditional 
human communication. Effective design should enable robots to con-
vey ‘warmth,’ ‘empathy,’ and ‘personalization,’ ensuring their integra-
tion into hospitality environments meets guests’ emotional and experi-
ential needs.  
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3 Methodology 

3.1 Combining Unprompted and AI-Supported Video-Elicitation 
Interviews 

Given the exploratory nature of this study, a qualitative approach using 
semi-structured online interviews was adopted. The interviews began 
with participants sharing their experiences of hospitableness in human 
interactions, setting the stage for a deeper exploration of robotic hospi-
tableness. The focus was placed on three key robotic service touch-
points: greetings, check-in procedures, and farewells. Each touchpoint 
consisted of both unprompted responses and prompted responses elic-
ited using an AI-generated video.  
 

 
Fig. 9. Self-Produced AI-Supported Video Screenshots  

     A two-minute video was designed to present three service touch-
points during check-in, including greetings, check-in procedures, and 
farewells. The video showcased various types of non-verbal communi-
cation at each touchpoint. For example, during the greetings, the robot 
used a welcoming gesture, such as a static wave, and made prolonged 
eye contact to acknowledge the customer’s presence. During the check-
in procedures, the robot alternated its gaze between the customer and 
other devices to signal multitasking while smiling subtly to maintain 
natural interaction. Finally, during the farewells, the robot waved to the 
customer and bowed slightly to convey respect and ensure a positive 
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closing to the interaction. The whole video will be presented during the 
conference presentation (See Figure 1 for screenshots). 

3.2 Data Collection and Analysis 

Following testing and pilot interviews with five participants, online in-
terviews were conducted with 20 participants from 12 different coun-
tries, spanning a broad age range of 18 to 60, various occupations and 
educational backgrounds. Utilizing an abductive approach, the data 
were analyzed through thematic analysis. This process was guided de-
ductively by drawing on existing concepts of hospitableness and litera-
ture on nonverbal communication while also allowing new themes to 
emerge inductively from the data. 

4 Preliminary Results 

As the project is ongoing, the following results are preliminary and 
may evolve as additional data are analyzed and new insights emerge. 
The preliminary research findings suggest that nonverbal cues signifi-
cantly enrich hospitable interactions, extending beyond basic communi-
cation to foster perceptions of authenticity and individual attention. Ef-
fective human-robot relationship building is contingent upon the ro-
bot’s ability to exhibit behaviors that are not only appropriate and en-
gaging but also deeply resonate with human expectations of genuine-
ness and personalized care.  
     Critical elements include physical appearance, exemplified by ro-
bots displaying smiles; proxemics, defined by the social distances 
maintained between humans and robots; kinesics, including culturally 
resonant gestures such as bows or waves; paralanguage, characterized 
by softer, gentler tones; and haptic interactions, such as thermally-en-
hanced handshakes. Respondents even expressed a willingness to forge 
‘friendships’ with robots that are highly personified and able to adeptly 
navigate the ‘uncanny valley’ effect. This suggests a significant oppor-
tunity to further explore and understand how robots can embody hospi-
tableness using non-verbal cues, ultimately enhancing guest experi-
ences in tourism and hospitality settings. 
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5 Implication 

Theoretically, this project is expected to break new theoretical ground 
by extending traditional concepts of hospitableness into a robotic con-
text by understanding how nonverbal cues can be optimized to transmit 
human warmth and genuineness. Practically, these insights offer a 
foundational blueprint for AI designers in tourism to develop and refine 
robotic behaviors that not only ensure efficiency but also enhance emo-
tional engagement, positioning robotic interactions as a core component 
of the customer service strategy within the tourism and hospitality in-
dustry. 
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Abstract. This study presents a framework for future research on anthropomor-
phism-based AI robots in the tourism and hospitality industries. Relevant arti-
cles were systematically filtered for analysis using the PRISMA selection 
method. Five key themes related to anthropomorphism-based AI robots are pro-
posed, namely 1) anthropomorphic attributes; 2) service contexts; 3) adoption 
intention; 4) interaction experience; and 5) post-interaction and ethical recom-
mendation. Based on the themes presented, potential questions for future re-
search are proposed, accompanied by a review of the underlying theoretical per-
spectives.  
 

Keywords: Anthropomorphism, AI robots, Service Robots 

1 Introduction 

Human-Robot Interaction (HRI) is a multidisciplinary field that ex-
plores the interactions between humans and robots, encompassing vari-
ous aspects of design, communication, and practical application [3]. 
HRI aims to develop systems that enable robots to engage with humans 
in meaningful and effective ways, fostering collaboration and enhanc-
ing the user experience across various contexts, including tourism and 
hospitality. A critical element in HRI research is the concept of embod-
iment, particularly in relation to a robot's morphology or physical ap-
pearance [10]. Robot morphology can be classified into several catego-
ries, including anthropomorphic (human-like), zoomorphic (animal-
like), caricatured (cartoon-like), and functional (machine-like) designs 
[14, 15, 12]. In the tourism and hospitality industry, the increasing use 
of anthropomorphic robots is significantly impacting customer interac-
tions and experiences [10]. [10] emphasize that a customer's initial in-
teraction with a service robot often creates a "wow factor," making the 
robot appear "pleasant to look at" and "cool." However, the uncanny 
valley theory suggests that if the robot's appearance is not matched by 
adequate functionality and performance, it can lead to negative cus-
tomer reactions [12]. 
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Although research on Human-Robot Interaction (HRI) has expanded 
significantly in recent years, driven in part by the Covid-19 pandemic, 
expert opinions and findings remain divided regarding the impact of ro-
bot anthropomorphism on customer experiences [11, 13]. This study 
explores the theoretical foundations and future research directions of 
anthropomorphic AI robots in tourism and hospitality. The study ad-
dresses the primary themes related to anthropomorphism-based AI ro-
bots and the potential future research agendas. 
 

2 Methodology 

A systematic literature review was conducted using two major data-
bases, Scopus and Web of Science. The PRISMA selection method 
proposed by [8] was employed, with the following keywords: (Robot or 
Humanoid or Chatbot) and (Anthropomorphism) and (Hospitality or 
Restaurant or Hotel or Food). This study only included empirical arti-
cles, written in English, and publications from tourism and hospitality 
journals ranked 1 to 4 according to The Chartered Association of Busi-
ness Schools Academic Journal Guide 2021. Following a thorough as-
sessment based on inclusion and exclusion criteria, 32 articles were se-
lected from A and A* ranked journals in CABS, all of which are perti-
nent to this study. 
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This study analyzes the variables identified in 32 collected articles and 
organizes them into different research themes. These themes serve as 
the foundation for constructing a future research recommendation. 

3 Key Research Themes   

The selected articles identify five relevant research themes on an-
thropomorphism-based AI robots, namely: 1) anthropomorphic attrib-
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utes; 2) service contexts; 3) adoption Intention; 4) interaction experi-
ence; and 5) post-interaction, with distinct patterns, as illustrated in 
Figure 1. 

 
Figure 1. Key research themes on anthropomorphism 

Anthropomorphic attributes play a key role in shaping guests' in-
terest in interacting with AI robots. Beyond having a human-like ap-
pearance, service robots in the tourism and hospitality industries must 
have features and capabilities aligned with their physical form. [12] 
note that interactions will fall short if the robot's performance does not 
meet expectations. Therefore, a robot's autonomy and behavior are cru-
cial factors in service delivery [3]. Robots that can collaborate with 
both humans and other robots display a high level of autonomy. Addi-
tionally, robots must facilitate mutually beneficial interactions through 
information exchange, requiring three of the five human senses: vision, 
hearing, and touch [3]. Studies have also emphasized the importance of 
gestures, language, interfaces, and physical interactions [4, 14]. In 
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terms of Service contexts, the physical environment in which the ro-
bots operate must be tailored to the type of tasks they perform. These 
tasks can be either functional or hedonic in nature. Mechanoid robots 
typically handle functional tasks, while humanoid and android robots 
are better suited to fulfilling hedonic needs [12]. It is important to con-
sider whether the robot serves as a primary service provider or merely 
supports human servants. These factors are critical considerations for 
service providers [12]. 

Adoption intention reflects the level of interest and likelihood that 
an individual is willing or likely to use AI robots in tourism and hospi-
tality services, influenced by factors such as anthropomorphic or hu-
man-like features. Various studies represent this intention using differ-
ent variables, such as customer acceptance, service robot intention, and 
intention to use [5, 6, 9]. These factors help predict whether individuals 
or businesses will ultimately adopt a new system, such as AI robots. In-
teraction experience refers to how guests or customers interact and en-
gage with robots [7, 13]. It includes factors such as ease of use, com-
fort, communication quality, and the robot's responsiveness to users' 
needs and expectations. This experience is shaped by various factors, 
including the robot's anthropomorphic behavior, its ability to under-
stand and respond to users, and the smoothness and satisfaction of the 
interaction [2, 14]. Interaction experience plays a critical role in influ-
encing users' attitudes, their intention to co-create value, emotional at-
tachment, perceptions of service quality, trust, and concerns about pri-
vacy when using AI robots. Post-Interaction Experience refers to the 
evaluation, feelings, and impressions that users have after interacting 
with AI robots in tourism and hospitality settings [7]. This evaluation 
includes customer satisfaction or dissatisfaction, positive or negative 
emotions resulting from the interaction, positive word of mouth, 
switching intention, as well as ethical concerns. The post-interaction 
experience can influence guests' decisions to engage with the robot 
again, their loyalty to the technology, and their intention to adopt it in 
the future. 
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4 Future Research Agendas and Associated Theoretical 
Perspective 

The proposed themes provide insights into "what we already know" 
from previous studies on anthropomorphic AI robots. One of the key 
aspects of this research is identifying the future direction that should be 
pursued, which can serve as a guide for future researchers to observe 
HRI, particularly in terms of design and anthropomorphic elements. 
The five major themes of the future research agenda align with the pre-
viously proposed research themes. The future research agenda, subse-
quent research questions, and several relevant theoretical perspectives 
are summarized in Table 1. 

 
 
Table 1. Future research directions and questions 
Themes  Questions for Future Research   Theoretical Perspective  
Anthropo-
morphic  
Attributes  

§ How do various anthropomorphic features influence 
customer emotions such as anger, frustration, joy, or 
gratitude?  

§ How do anthropomorphic AI robots interact with 
human service providers like front desk staff, wait-
ers, or flight attendants?  

§ Theory of Anthropomor-
phism;  

§ The Uncanny Valley The-
ory;  

§ The Computers Are Social 
Actors (CASA) paradigm  

Service  
Contexts 

§ How do different types of tasks, such as functional 
versus hedonic, influence customer reactions to ro-
botic services? 

§ How does the importance of these tasks, such as 
core tasks versus supporting tasks, affect customer 
responses? 

§ The Task-Technology Fit 
Theory;  

§ Hedonic and Utilitarian Mo-
tivation;  

§ Expectancy-Value Theory  

Adoption  
Intention 

§ What additional factors, such as the robot's voice, 
personality, and cultural background, influence 
guests' attitudes and adoption intentions? 

§ Artificially Intelligent De-
vice Use Acceptance 
(AIDUA); 

§ Technology Acceptance 
Model (TAM);  

§ The Service Robot Ac-
ceptance Model (SRAM);  

Interaction  
Experience   

§ How do robots that closely resemble humans impact 
people's attitudes and emotions in unique ways? 

§ How does cultural diversity impact perceptions and 
behaviors toward AI robots in different countries? 

§ How do gendered anthropomorphic features affect 
customers differently based on their gender? 

§ How can future studies assess the actual behavior of 
guests interacting with AI robots instead of solely 
relying on self-reported attitudes and intentions? 

§ What benefits does assessing actual behavior offer 
in understanding the true impact of AI robots on 
guests' experience? 

§ Social Exchange Theory;  
§ Human-Robot Interaction; 
§ Cognitive Appraisal Theory;  
§ The Usability, Social Ac-

ceptance, User Experi-
ence, and Societal Impact 
(USUS) framework;  

§ Customer-Robot Value 
Co-Creation 
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Themes  Questions for Future Research   Theoretical Perspective  
Post-interac-
tion  
and Ethical  
Considera-
tion  

§ How do human employees perceive and interact 
with their robotic colleagues? 

§ What impact do robots have on human employees 
who work closely with them? 

§ To what extent do robots enhance the capabilities of 
human employees and optimize organizational per-
formance?  

§ Are human employees worried about being replaced 
by their robotic colleagues, and does this concern re-
sult in maladaptive workplace behavior?  

§ How should different types of service robots be 
compared to understand their effects on consumer 
perceptions and behaviors? 

§ How do recurring failures and subsequent recoveries 
affect consumer trust, satisfaction, and loyalty to-
ward service robots and the companies that use 
them? 

§ Social Response Theory;  
§ Social Relationship Theory;  
§ Compensatory Consumption 

Theory  

 

5 Conclusion 

The application of service robots in real-world settings still faces 
various dilemmas and skepticism from different groups. This indicates 
a broad scope for further research opportunities in this area. The results 
of this study can serve as an important milestone for future empirical 
research. The themes and theoretical foundations used by previous re-
searchers can provide a starting point for further developing concepts 
and theories. The following research directions in this study are also 
useful for researchers interested in delving deeper into the concept of 
anthropomorphic AI robots. Many areas still have yet to be explored, 
presenting significant opportunities for future research in this field.  
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Abstract. This paper discusses the nexus of human and nonhuman artificial in-
telligence (AI) -related marketing practices in tourism organizations in Finland, 
Lapland. The study explores the post experiences, current operations, attitudes 
and fears of tourism organizations towards AI and the role of AI technology as 
a nonhuman agent. In this practice-based research, the method used was qualita-
tive inductive content analysis. The preliminary findings show the situation of 
human and nonhuman practices and the level of adoption of AI in tourism mar-
keting operations. In addition, the findings address a relatively positive tone in 
attitudes and a strong interest in AI adoption in future marketing operations. 
These attitudes towards AI highlight the lack of knowledge - ignorance of nec-
essary skills and resources, whilst fears are mostly related to data privacy is-
sues. Additionally, the findings indicate that the risk of losing authenticity in 
the marketing content is experienced as a fear. However, AI is not seen as a 
threat to replace humans; rather, it is seen as a nonhuman resource to compen-
sate for a lack of human resources in marketing and sales operations. According 
to the findings, there is a need to research the role of AI in marketing and thus 
create an efficient combination of human and nonhuman practices for sustaina-
ble marketing practices. 

Keywords: Human and Nonhuman, AI in Tourism Organization, Sustainable 
Marketing Practices.   

6 Introduction   

This study aims to present the nexus of human and nonhuman artificial 
intelligence (AI) -related marketing practices in tourism organizations 
in Finnish Lapland. Recent advances in digital technologies have dra-
matically transformed practices in hospitality and tourism destinations 
[5, 8, 12, 18, 20]. For example, machine learning and large language 
models have opened up opportunities for using AI in marketing and 
sales operations [5, 15, 22]. As new technologies are increasingly being 
developed, a practice-based examination of the use of AI in marketing 
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and sales operations is warranted to demonstrate the relevance of AI in 
developing hospitable operations and sustainable marketing strategies 
in tourism destinations [3, 7, 12, 16]. 
As a popular peripheral and international tourism destination, Finnish 
Lapland offers an interesting example of a region where tourism is an 
important business. The tourism industry is highly developed, growing, 
and innovative by nature. The share of growing tourist overnights was 
over 2,2 million for 2022-23 [10]. The number is considerable com-
pared to the inhabitants, 179,000 in the Lapland province.  
This study exemplifies how practices in tourism and hospitality market-
ing develop due to the emergence of AI technologies. The study ex-
plores the combination of human and nonhuman roles and operations 
discussing the post experiences, current operations, and attitudes of 
tourism organizations towards AI, and the role of AI-enhanced technol-
ogy as a nonhuman agent [1, 5, 7, 9].      
The data was collected in April 2024 and reflects the situation in the 
tourism organizations of that specific time. It includes online observa-
tions of three chatbot operations and eight semi-structured interviews of 
destination management organization representatives and enterprises. 
The preliminary findings show that the destinations use and aim to 
adopt AI in marketing operations. However, using AI in marketing 
practices requires resources and well-considered decisions based on 
knowledge to evaluate AI’s relevancy in defined marketing opera-
tions. Consequently, there is a need to research the role of AI in market-
ing operations and thus create an efficient combination of sustainable 
human and nonhuman practices.  

7 Theoretical Background 

The theoretical framework of this study explores AI-generated market-
ing practices utilizing a practice-based approach. It discusses and anal-
yses the nexus of human and nonhuman AI-based marketing and sales 
as post, current, and future operational practices in the tourism organi-
zations.   
AI technology can be explained as a nonhuman’s ability to imitate hu-
man reasoning to reach human intelligence [4]. It is reflected in ma-
chines’ ability to simulate or mimic applied operations that could be de-
fined as smart when executed by a human. As a technology, AI is mul-
tidisciplinary. It includes technical spheres, such as machine learning, 
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natural language processing, automation and robotics [14]. In this re-
search, AI is considered a family of technologies that can recognize, 
analyze, act, learn and demonstrate advanced features of human intelli-
gence in the problem-solving of marketing and sales operations [5, 13].  
The practice-based approach in this study allows an exploration of the 
current operational practices and existing attitudes and fears toward AI, 
as well as the roles of humans and nonhumans in the setting. The prac-
tices are defined and applied as collectively shared templates of orga-
nized and recurring activities that both humans and nonhumans enact in 
order to perform marketing operations together [17, 19, 21]. Naturally, 
practices also change due to changing circumstances, here because of 
AI, a nonhuman enhancement.  

8 Methodology and Method   

For this study, the research methodology was integrated into a digital 
marketing study unit at Lapland University of Applied Sciences. Alto-
gether, 21 Bachelor of Hospitality Management students collected data 
during their learning process and were supported by two senior lectur-
ers throughout the study unit. The applied research study and the partic-
ipation of students in particular was performed in accordance with the 
general principles of research ethics and good scientific practice.   
The period of data collection took one week and was organized after 
the winter tourism high season in April 2024. The data collection con-
centrated on three chatbots and eight semi-structured interviews as 
Teams and email discussions. The humans of the data represent tourism 
organizations (coded as T), such as destination management organiza-
tions and tourism enterprises.      
Thematic analysis was used to analyze the data and to form interpreta-
tions of the adoption, integration and plan in AI in marketing practices. 
The analysis focused on forming findings in four perspectives:     

4. Post-experiences of using AI    
5. Current operations with AI    
6. Attitudes towards AI    
7. Attitudes against AI and Fears for AI    
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9 Preliminary Findings   

The findings show that 82% of respondents currently use diverse opera-
tions of AI to support their marketing practices. They saw many bene-
fits of using AI in marketing processes. For example, AI can suggest 
ideas, keywords and structures for creating marketing content. It can 
help to recognize new phenomena, thus suggesting unique perspectives 
for marketing. Moreover, providing text jargon for project applications 
and reporting is mentioned as a benefit in current operations (T2, T7, 
T9-10). 
The practices of AI implementation are explained as an ongoing pro-
cess (T9). It is defined as testing the AI solutions that are assessed safe 
and suitable for the organization practices and technical architecture 
(T9). For example, the Adobe AI plug-ins include such elements (T9). 
Interestingly, the future of Enterprise Resource Planning includes at-
tempts at AI integration as an ongoing development project (T8).   
The findings show that AI-enhanced marketing practices require human 
and nonhuman collaboration in defining the roles and responsibilities of 
AI in marketing practices. Questions such as “How to start and count 
the resources in using AI?” (T2, T8) create a basis that organizations 
are pondering roles, resources and safety of AI even in a broader con-
text, such as in defining an AI strategy for the organization. 
Despite the generally positive attitudes toward AI (55%), the findings 
also emphasize opposite reactions, such as “AI is not our practice” 
(T11) and “AI provokes fears of safety” (T10). Remarkably, the atti-
tudes against and fears are analyzed to be present when discussing the 
similitude of destinations’ brands and AI’s tone of voice (T7, T11). 
There is a fear that AI might cause a risk in marketing if the authentic 
message of the destination or company characteristic. “The challenge is 
in authenticity! While AI does not recognize the authentic data of the 
destination it generates, for example, deep-fake videos or photo manip-
ulation that are based on wrongly combined data, such as a husky safari 
in the Midnight sun or utopian northern lights” (T7). However, the fear 
of compensating workplaces is not valid (T7, T10) because of mainly 
micro and small-sized organizations in the region. 
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10 Conclusions and Discussion  

According to the preliminary findings, AI is capable of statistical learn-
ing and data classification. Although it is considered a beneficial tool in 
marketing operations, its ability to conceptualize and infer is still some-
what limited. Nevertheless, the resources of AI, such as its operations 
as a repetition-capable nonhuman, are seen as wise and relevant to en-
hance marketing practices. However, the practices, such as generating 
text jargon, expose AI implementation to organizations. Here, AI is not 
always considered a constant practice but rather a test-bed platform.   
The attitudes against AI highlight the ignorance of necessary resources, 
such as competencies of AI and its implementation to practice. How-
ever, the positive tone of this nonhuman agent can create new roles in 
marketing practices. For example, AI can teach tourism organizations 
to renew their marketing processes by monitoring marketing process 
scalability. Moreover, AI can analyze customer inquiries by delivering 
live information of possible risks concerning service disappointments 
but also the joy of customer satisfaction [6]. It is relevant to address the 
organizations’ interests when evaluating and encouraging their possibil-
ities for AI use.    
Despite several modelling attempts, it can be argued that AI cannot re-
place a sensitive and cognitively gifted human [2, 24]. The fear of los-
ing jobs because of AI is not a relevant threat, but the lack of compe-
tence-capable, empathic humans is. Indeed, the fears about implement-
ing AI concern data privacy and authentic tone of voice elements. 
Therefore, to support employees' understanding and practices, organi-
zations should create instructions to guide and regulate the use of AI.   
In shaping the future of tourism and hospitality, it is relevant to con-
tinue researching the critical roles, responsibilities and practices of hu-
mans and nonhumans in technology-related settings [1, 7, 20]. AI can 
be considered a driver for sustainable growth when implemented and 
led by humans [23]. As the options for AI are increasing rapidly, tour-
ism and hospitality organizations need to make well-considered and 
preferably research-based decisions regarding AI implementation. It 
can be argued that there is potential for the controlled use of AI as one 
driver in marketing operations when creating sustainable marketing 
strategies for tourism companies [5]. This will create value for all – 
companies, employees and customers in creating positive implications 
like enhanced employee and customer experiences.    
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Tourism destinations must understand the fundamental change [2] in 
the dynamics of tourism and hospitality marketing practices that the AI 
is constructing. It can be argued that the role of AI is to create ideas and 
generate discussion of practical prospects for a more sustainable desti-
nation experience [6]. However, one needs to remember the insight of 
AI as an emerging multispecies agent. Instead of being afraid and con-
sidering nonhumans as enemies, we humans should face and lead them 
in co-creating value for tourists and the tourism and hospitality busi-
ness. Our responsibility is to develop human relations with nonhumans 
to avoid an AI technophobia-related tagline: “Fear of tech take over” 
(FOTTO) [11].   
As already agreed, in spring 2025, the research and the data collection 
will be repeated to evaluate the use of AI in marketing and to contribute 
to the responsible practices in tourism destinations of Finnish Lapland.  
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1 Introduction 

1.1 The emerging trend of Generative AI adoption in tourism in 
Taiwan 

Since the launch of OpenAI's ChatGPT in late 2022, which is based on 
the generative pre-trained transformer (GPT) 3.5 large language model 
(LLM), artificial intelligence (AI) has gained increasing public aware-
ness. In June 2024, Computex attracted over 85,000 visitors from 162 
countries to Taipei. Nvidia's CEO, Jensen Huang, sparked widespread 
enthusiasm for GenAI innovation, reinforcing the transformative poten-
tial of this disruptive technology across various sectors. Lion Travel, 
Taiwan's largest tour group, publicly announced the intention to inte-
grate GenAI into their operations, emphasizing the potential for innova-
tion and investment in the travel sector. This demonstrates how GenAI 
is being positioned not just as a tool for efficiency but as a driver of in-
dustry-wide growth for Taiwan tourism, where the sector confronts crit-
ical challenges such as labor shortages and fosters a technological revo-
lution. 
Given these dynamics, a key question arises: how do Taiwanese tour-
ism stakeholders perceive the potential of GenAI as a catalyst for busi-
ness growth and digital transformation? To address this, the principal 
investigator has employed an inductive approach, gathering insights on 
GenAI adoption since June 2024. The study leverages Actor-Network 
Theory (ANT) to analyze tourism innovation, specifically examining 
GenAI’s role in transforming the travel industry. The findings are ex-
pected to provide a roadmap for integrating GenAI into tour operations, 
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offering actionable insights for tourism practitioners and government 
agencies to elevate the industry at destinations. 

2 Literature Review  

2.1 The prospective and hindrance of adopting GenAI in travel 
businesses 

The potential of GenAI in tourism has been widely acknowledged by 
both academics and industry professionals [1]. Scholars have explored 
its application across various stages of the travel experience—before, 
during, and after the trip [2]. When effectively integrated, GenAI-pow-
ered chatbots can significantly improve customer experiences, enhance 
engagement, and reduce operating costs [3]. By leveraging deep learn-
ing, travel companies can optimize resources, personalize travel experi-
ences, target specific market segments, and deliver higher-quality ser-
vice products [4]. 
However, despite the promise of GenAI, there is uncertainty regarding 
whether traditional travel agencies—offering varied levels of service—
are ready to integrate this technology into their day-to-day operations. 
While global online travel agencies (OTAs) like Expedia and Book-
ing.com have embraced chatbots to enhance the customer journey [5], 
conventional agencies often emphasize personalized, human-driven ser-
vices. This raises the question of why some traditional agents hesitate 
to adopt advanced technology like GenAI [6]. 
Research suggests economic concerns and perceived value-for-money 
are common barriers to adopting smart tourism technologies [7]. There-
fore, a top-down approach, driven by a shared vision and a clear under-
standing of the needs of operators, may be required to encourage the 
widespread adoption of GenAI and other technologies. This approach 
could help traditional travel agents upgrade their capabilities to remain 
competitive in an evolving market. 
 
2.2 Digital transformation of travel industries 

Scholars have proposed the concept of a smart tourism ecosystem, 
where destinations incorporate advanced technologies to enhance the 
tourist experience. However, to optimize offerings, destinations need 
access to data on tourist behavior, which can help improve targeted 
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marketing and create superior visitor experiences. Despite these bene-
fits, tourists often express concerns about data breaches and privacy is-
sues [8]. Additionally, the increased reliance on technology may dimin-
ish the personal interactions between hosts and guests, potentially im-
pacting the destination experience from the visitor’s perspective [9]. 
This shift may significantly alter the industry’s structure, requiring tour 
operators and service providers to rethink how they engage tourists and 
deliver unique experiences. 
For tour companies, adopting advanced technologies like GenAI neces-
sitates reconsidering the human-machine interface [10]. The focus 
should be on designing workflows that integrate employee support and 
technology in ways that enhance guest experiences and strengthen the 
company’s brand. For instance, determining when and how employees 
should be assisted by GenAI can create more value for guests and im-
prove overall service. Nevertheless, tourism employees may have a 
conflicting attitude as low-skilled and repetitive tasks are increasingly 
being replaced by AI, reshaping the job landscape [11]. 
 
2.3 Actor Network Theory and Business Model Innovation in 

Tourism 

Scholars frequently turn to the actor-network theory (ANT), developed 
by sociologist Bruno Latour, to better understand the complex network 
involved in tourism innovation. ANT posits that both human and non-
human factors are "actors" in forming tourism innovation networks, 
emphasizing the role of technology as non-human actors shaping new 
development [12]. The components may include involved actors (tour-
ists and suppliers), non-human objects (resources and technologies), 
and no interaction (tourismscapes). On the other hand, it also highlights 
that tourism intermediaries should be considered actors, together with 
travel consumers, destination resources, and other service providers 
[13]. 
At the same time, business model innovation (BMI) is also considered 
the mediator connecting emerging technology with company opera-
tions. Businesses are recommended to explore from strategy, innova-
tion, and entrepreneur perspectives. This includes resource-based, 
knowledge-based, and dynamic capabilities-based views to align with 
operational goals and market demands [14]. ANT and BMI offer com-
plementary insights into how tourism innovation emerges toward tech-
nological integration and competitive advantages.  
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3 Methodology and Taiwan as the Study Site 

3.1 Government advocacy for GenAI Adoption in Taiwan  

Taiwan is identified as an ideal environment for research on the adop-
tion of GenAI in tourism innovation. Its "AI Cabinet," as the govern-
ment is nicknamed, has prioritized the integration of GenAI in both ed-
ucation and industry, fostering an environment ripe for studying the 
phenomenon. For example, the Ministry of Education has advocated 
the integration of GenAI tools into classrooms at all educational levels. 
These government-backed campaigns and targeted funding have further 
created fertile ground for GenAI-driven digital transformation, posi-
tioning Taiwan as one of the global pioneers in the GenAI movement.  
 
3.2 A qualitative investigation into tourism stakeholders' 

perspective 

The researchers explore the tourism stakeholder perspective with an in-
ductive approach. The data collection period starts in June 2024 and in-
cludes secondary data collection, field observation, and in-depth inter-
views. This study responds to the research gap where there is a lack of 
diversity in research from the perspectives of local communities and 
small and medium-sized tourism enterprises [15]. Table 1 presents the 
up-to-date informant profiles for the in-depth interviews. Given the ex-
ploratory nature, the interview questions surround the business model 
themes such as customer identification, value delivery, value co-crea-
tion, and value capture.  
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Table 4. Informant Profiles 

No. Organization Type Position Interview Duration 
01 Tourism Authority Senior Manager, Planning 1h 26m 
02 GenAI Education Provider  Sales Director 2h 50m 
03 Travel Agent (Large)  Senior Manager, Events 2h 16m 
04 Tourism Scholar  Assistant Professor, AI 1h 45m 
05 Tourism Association (Niche)  Chairperson 1h 22m 
06 Tourism Association (Broad) Senior Manager 0h 52m 
07 Travel Agent (Large) Senior Manager, Technology 1h 18m 
08 Travel Agent (SMEs) General Manager 3h 38m 
09 Tourism Association (Niche) Chairperson 1h 23m 
10 Travel Agent (Large) Senior Tour Planner 1h 44m 
11 Travel Agent (SMEs) General Manager 1h 16m 
12 Travel Agent (SMEs) Tour Operations Coordinator 1h 19m 
13 Travel Agent (SMEs) Marketing Manager 0h 51m 
14 Market Analytics Provider General Manager 1h 06m 
15 Tourism Innovation Hub Chairperson 2h 34m 
16 Travel Agent (SMEs) Sales Representative 1h 32m 
17 Travel Agent (Large) Senior Manager, Sales 1h 11m 
18 Hotel (Leisure) General Manager 4h 33m 
19 Destination Tech Solutions Manager, Strategic Research 2h 23m 
20 Performance Group Tour Manager 1h 21m 
21 Travel Agent (Large) General Manager, IT 1h 30m 
22 General Sales Agent (Airline) Senior Manager 1h 04m 
23 Travel E-Commerce Platform Product Manager 1h 36m 
24 Corporate Training Service General Manager 1h 34m 

4 Preliminary Results and Future Directions 

4.1 The tourism stakeholders' perspective 

The preliminary findings are presented through a conceptual framework 
that explores tour operators’ GenAI adoption with the context of desti-
nation-specific LLMs (see Fig. 10). The vertical axis represents the op-
erand resources, encompassing tangible elements, including GenAI in-
struments as non-human actors and human actors, such as tourists and 
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destination communities. In contrast, the horizontal axis represents op-
erant resources, which include knowledge generated by LLMs and the 
professional expertise and capabilities of intermediaries. It is proposed 
that a destination-specific LLM will enable value co-creation among all 
actors involved. However, as GenAI tools continue to evolve, the roles 
of tourism intermediaries are expected to change alongside with the so-
phistication of LLM capabilities. There is an ongoing discussion re-
garding which tasks should be fully replaced by AI-generated services, 
and which should be supported by various forms of AI-assisted services 
(i.e., supplemented, mediated, or facilitated) throughout the tourism 
value chain.  

Also, while most informants acknowledge the industry-wide poten-
tial of GenAI adoption in tourism, they noted that travel agents as 
SMEs in nature, may lack the financial resources to attract investment 
in collecting the data and building a destination-specific LLM. To ad-
dress these challenges, it is suggested that tourism authorities, third-
party travel associations, or technology platforms may take the lead in 
developing destination-specific LLMs that benefit both the travel in-
dustry and tourists. Collaborative initiatives, such as centralized LLM 
infrastructures, could democratize access to these technologies and en-
sure equitable benefits across the tourism ecosystem, fostering innova-
tion and enhancing value for both the industry and tourists. 

 
Fig. 10. Conceptual framework: tour operators’ GenAI adoption with Destination-specific LLM 
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At the same time, ethical issues and privacy concerns arise when sen-
sitive personal data, such as location, personal preferences, and pur-
chasing behaviors, are collected to enhance the travel experience 
throughout GenAI systems. A more responsible and balanced approach 
is needed, prioritizing user privacy and nurturing trust among all stake-
holders in the tourism ecosystem.  
 
4.2 Future Research Directions 

This working paper will continue to employ an open coding process to 
analyze the interview transcripts and thick data collected from the field. 
The primary objectives are to identify the key information required for 
developing destination-specific LLMs that effectively benefit tourism 
stakeholders, and outline a practical roadmap for tourism intermediaries 
navigating the era of GenAI adoption. Additionally, it will focus on de-
veloping the sustainable public-private partnership and explore the 
plausible business model with the framework, including the economies 
of scope and workflow for human-machine workforce dynamics, ensur-
ing practical and sustainable integration into tourism operations.  

Future research could investigate and evaluate the effectiveness of 
GenAI in enhancing tourist experiences with and without tourism inter-
mediaries across different regions and cultures. It will be critical to ad-
dress the privacy and ethical concerns so as to ensure the responsible 
development and application of GenAI tools in tourism.    
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Abstract. The tourism and hospitality industry is increasingly adopting technol-
ogies such as Artificial Intelligence (AI) to offer personalized services. How-
ever, the opacity of AI algorithms raises concerns about the lack of transpar-
ency in how these recommendations are generated, potentially undermining 
tourists’ autonomy. This research aims to investigate how transparency in AI-
driven recommendations influences tourists’ decision-making and purchase in-
tentions. Drawing on theories of human autonomy, we hypothesize that tourists 
will prefer AI-recommended travel options that offer greater transparency about 
the decision-making process. Across multiple studies, we explore the relation-
ship between AI transparency and tourists’ evaluation of recommendation help-
fulness, considering factors such as the role of transparency in AI versus hu-
man-generated suggestions. Our findings suggest that transparent AI recom-
mendations enhance tourists’ autonomy and empower them to make more in-
formed decisions. The results also indicate that increased transparency leads to 
higher purchase intentions, even when user-generated ratings vary. This study 
contributes to the growing body of literature on AI ethics in tourism by empha-
sizing the importance of transparency in fostering trust and improving tourists' 
decision-making experiences. 

Keywords: AI recommendation, Transparency, Tourist autonomy. 

1 Introduction 

Tourism and hospitality industry actively adopt and invest in technol-
ogy to digitize businesses, utilizing tools such as artificial intelligence 
(AI), machine learning (ML), and virtual reality (VR) [1]. Specifically, 
with the recent remarkable leaps in generative AI technology, compa-
nies are creating new personalized services that were not easily exe-
cuted before [1]. Naturally, tourists’ information search behavior has 
significantly shifted to online channels from traditional offline sources 
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[2]. Against this backdrop, online travel agencies are competitively in-
troducing AI services [3]. 
 However, the opacity of AI algorithms is considered a techno-
logical issue [4], leaving tourists uncertain about why and how product 
options are presented on their screens. Consequently, these algorithms 
function as 'black boxes' to users, posing risks of potential misbehavior 
by AI [4, 5]. To address the challenges posed by opaque AI, there have 
been calls for greater transparency from both governmental bodies and 
academic discussions [6, 7].  
 Despite the introduction of AI recommendations and the em-
phasis on transparency in AI commercialization, research on AI in tour-
ism remains in its early stages. Therefore, this empirical study aims to 
examine how tourists interact with AI in their decision-making pro-
cesses. Through multiple experiments, we seek to identify tourists' be-
havioral patterns regarding the impact of transparent AI-based infor-
mation and explore the psychological motivations behind these deci-
sions. In doing so, we aim to explore how and why tourists are inclined 
to AI recommendations that are transparent from the perspective of hu-
man autonomy. 

2 Literature review and hypotheses development 

2.1 Opacity and transparency of AI travel recommendation 

As Artificial Intelligence (AI)-powered tourism services become the in-
dustry standard, the implications of such technology have been largely 
overlooked. Despite the convenience these services offer, tourists often 
have a limited understanding of how AI generates tourism information 
and services across various online platforms. More frequently, tourists 
are deceived into believing that AI-recommended services were hand-
picked by human staff [8], therefore, tourists are uncertain about why 
and how the information has been provided. Such consequential opac-
ity trait of the AI algorithm has been defined as humans’ inability to 
fully understand AI's decision-making process [4]. Hence, the algo-
rithm works within AI and is depicted as a black box to humans [4], in-
creasing our blind reliance on it, particularly, if the data utilized by AI 
lacks proper supervision [9]. 
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Recognizing that the opacity of AI’s decision-making is one of the pri-
mary challenges in utilizing the best use of AI technology, the regula-
tion for AI-based personalized travel services has been proposed [6, 7]. 
Under such efforts, transparency becomes a crucial concept in the regu-
lation of AI usage [10]. Transparency allows making implicit values 
explicit [10], such that it reifies data transparency (i.e., how and why 
certain data is collected for which purposes, [11]) as well as AI algo-
rithm explainability (i.e., how decisions made by an AI system, [9]). 
The demands on transparency in tourism and hospitality are increasing 
along with the industrial digital transformation, where the majority of 
tourists are expected to make decisions with AI-based recommenda-
tions and guide services throughout their journey [10, 11].  
 
2.2 Transparency and tourist autonomy 

To understand the impact of transparent information on tourists' deci-
sion-making, we propose that tourists' autonomy is a key motivator for 
demanding transparency in AI recommendations. Human autonomy, 
often discussed from ethical and psychological perspectives, is consid-
ered fundamental to human respect and psychological well-being [12, 
13]. In its broadest sense, autonomy refers to 'self-rule', or the ability to 
act freely and make their own choices [14]. Building on this, we opera-
tionalize tourists' autonomy as the individual’s ability to control their 
decision-making for their trips.   
 As technology advances, there has been debate over whether 
such technology (e.g., AI, robots, machine learning) could eventually 
undermine human autonomy. For example, a dystopian perspective 
raises concerns that AI systems may manipulate decision-making by 
pre-filtering options and acting as subtle 'nudges' that guide our choices 
[15]. On the other hand, human autonomy can also be enhanced 
through the provision of relevant information and interactive tools that 
improve decision-making competencies [15]. From this perspective, 
transparency becomes an essential enhancer of tourists' autonomy, 
moving beyond ‘take it or leave it’ choice options [12]. 
In the context of AI recommendations assisting tourists with travel 
planning, data transparency and algorithmic explanations can empower 
tourists by helping their decision-making and helping them predict out-
comes [9]. In other words, when more explicit information is available, 
tourists can better reason and evaluate their options based on personal 
criteria. Tourists equipped with such intentional information make 
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more informed decisions aligned with their plans and expectations. 
Therefore, considering human nature’s inherent drive for autonomy and 
the anticipated positive effects on decision-making, the transparency of 
AI recommendations should incline tourists toward choosing transpar-
ent options. Based on the theoretical framework, we propose the fol-
lowing hypotheses, as illustrated in Figure 1:  
Hypothesis 1 (Study 1a, 1b): Tourists’ purchase intention for an AI-

recommended travel option will be stronger when the option pro-
vides greater transparency about how the recommendation was gen-
erated, compared to an AI-recommended option with limited trans-
parency, regardless of the type of travel product. 

Hypothesis 2 (Study 2): The increase in purchase intention for the AI-
recommended travel option with greater transparency (compared to 
limited transparency) will be mediated by tourists' evaluation of the 
helpfulness of the recommendation. 

Hypothesis 3 (Study 3): Tourists' purchase intention for the recom-
mended travel option will be stronger when it presents greater (vs. 
limited) transparency particularly when the source of recommenda-
tion is AI than humans. 

Hypothesis 4 (Study 4): Tourists' purchase intention for the recom-
mended travel option will be stronger when it presents greater (vs. 
limited) transparency particularly when users perceive AI as ma-
chine than human.  

Hypothesis 5 (Study 5): Tourists’ purchase intention for an AI-
recommended travel option will be stronger when the option pro-
vides greater transparency, even when the recommendation differs 
in user-generated online ratings (e.g., high, mid, or low star rat-
ings). 
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Fig. 11. Research model 

3 Methods  

3.1 Overview of studies 

Table 1 summarizes the study methods and results. All studies were 
conducted using online, scenario-based experimental designs, with data 
collected from an online panel via CloudResearch to ensure high-qual-
ity responses. Participants reviewed stimuli on recommendations (car 
rental, tour activity) that differed in transparency level (i.e., how was 
recommendation made), source of recommendation, and user ratings. 
Then, hypothetical scenarios were given to measure their purchase in-
tention for each experiment.   

4 Discussion and implications 

Our findings suggest that people prefer transparent information when 
making decisions based on AI-generated recommendations. This pref-
erence arises because users perceive transparent AI as helpful in their 
decision-making process. We theorize that this effect is linked to tour-
ists' sense of autonomy, as transparency enhances their ability to make 
independent decisions. Even if options are recommended by AI, users 
feel empowered to evaluate the provided choices critically.  Addition-
ally, regardless of the source of the recommendation, the results indi-
cate that transparency effects are considered more important in deci-
sion-making. However, how users perceive AI in travel planning plays 
a crucial role.  
This study contributes to the growing body of AI research in tourism 
and hospitality by offering causal explanations for a relatively underex-
plored field of AI ethics perspective [16]. Understanding preferences 
for AI transparency may provide practical insights for designing more 
effective AI travel recommendations and addressing ethical considera-
tions in policy regulation, which is a key factor in planning personal-
ized tourism services. Particularly, drawing on the importance of trans-
parency in AI commercialization, the empirical study investigates the 
tourists' communication with AI in decision-making.  
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Table 5. Overview of studies 

Study IV DV Results  Hypotheses 

Study1a: 
Rental car 
option 
scenario 

Recommendation transpar-
ency (low vs. high), Within-
subject 105 US adults (Mage = 
40.55, SD = 1.26, 55.2% fe-
male) 

Rental car 
option 
purchase 
intention 

One-way ANOVA 
with repeated 
measures:  
F(1,103) = 70.19, p 
< .001, η2 = .405. 

H1  
supported 

Study1b: 
Tour ac-
tivity op-
tion sce-
nario 

Recommendation transpar-
ency (low vs. high), Within-
subject 117 US adults (Mage = 
49.94, SD = 1.37, 53% fe-
male) 

Tour ac-
tivity op-
tion pur-
chase in-
tention 

One-way ANOVA 
with repeated 
measures:  
F(1,115) = 30.49, p 
< .001, η2 = .210. 

H1  
supported 

Study2:  
Rental car 
option 
scenario 

Recommendation transpar-
ency (low vs. high), Mediator: 
recommendation helpfulness, 
Between-subject 106 US 
adults (Mage = 44.62, SD = 
1.52, 53.8% female) 

Rental car 
option 
purchase 
intention 

PROCESS Macro 
(Model #4):  
Indirect effect: β 
= .30, SE = .17, 95% 
CI: [.003, .669]. 

H2  
supported 

Study3: 
Rental car 
option 
scenario 

Recommendation transpar-
ency (low vs. high), Modera-
tor: source of recommenda-
tion (AI vs. human) between-
subject, within-subject on 
transparency order, 510 US 
adults (Mage = 45.06, SD = 
1.39, 52.2% female) 

Rental car 
option 
purchase 
intention 

Mixed-model 
ANOVA:  
F(1,506) = 2.77, p 
= .097, η2 = .005. 

H3  
not sup-
ported 

Study4:  
Rental car 
option 
scenario 

Recommendation transpar-
ency (low vs. high), Modera-
tor: AI perception (machine 
vs. human) between-subject 
492 US adults (Mage = 40.96, 
SD = 1.32, 54.5% female) 

Rental car 
option 
purchase 
intention 

PROCESS Macro 
(Model #1): β = 
-.01, SE = .00, t = -
2.03, p = .043, 95% 
CI [-.017, -.000]. 

H4  
supported 

Study5: 
Rental car 
option 
scenario 

Recommendation transpar-
ency (low vs. high), Mediator: 
recommendation helpfulness, 
Moderator: online review rat-
ing (low vs. mid vs. high) be-
tween-subject 368 US adults 
(Mage = 44.51, SD = 1.38, 
59% female) 

Rental car 
option 
purchase 
intention 

Two-way ANOVA: 
F(2, 362) = .86, p 
= .424, η2 = .005. 

H5  
supported 
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Abstract. Artificial intelligence (AI) advancements have brought a large spike 
of interest in the tourism academic community. Yet only a handful of literature 
contributions have used AI applications for research. We argue that the dispar-
ity between the interest in AI applications and the apparent hesitance to use AI 
in research is related to the “strangeness” aspect of the black-box algorithms. In 
our contribution, we explore the AI strangeness effect using the topic modeling 
with large language models (LLMs) as an example and propose ways to im-
prove AI acceptance in tourism research practice.  

Keywords: Neuromarketing, staged destination, realists, postmodernists, heart 
rate variability. 

1 Introduction  

Recent advancements in artificial intelligence (AI) brought a large 
spike of interest in the tourism academic community. For instance, 
Tourism Management and the Journal of Travel Research have pub-
lished 26 papers dealing with artificial intelligence; out of these papers, 
only 5 were actually using artificial intelligence for research; the rest 
were investigating AI applications used by others, mostly the issues re-
lated to AI adoption: perceptions of travelers of AI recommender sys-
tems, AI usefulness in management, perceptions of robots and autono-
mous vehicles, etc. Similarly, possibly the largest progress in AI, the 
large language models (LLMs), have inspired 53 papers in Tourism 
Management and the Journal of Travel Research. Yet, only five of 
these papers used LLMs for studies, while the majority researched 
the implications of LLM use by travel planners and tourists. Moreover, 
while many specialized LLMs have been created to aid academic re-
search in many fields, such as medicine, we are familiar with only one 
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tool created to aid tourism researchers [1] used in a single application 
by researchers other than the tool’s authors [2].  

The same observations can be made about other advanced data min-
ing tools, which slowly percolate into the tourism literature. This in-
cludes, for instance, social network analyses, machine learning, genetic 
algorithms, fuzzy sets, neural networks, and others. In this paper, we 
aim to deconstruct the issue of sparse use of AI, including data mining 
and LLMs, in tourism research through the lens of trust in progres-
sively opaque algorithms and model explainability. We use examples 
from LLM applications.  
The rest of the paper is written as follows. First, we introduce the litera-
ture discussing the “black box” algorithm acceptance problem to build 
the opacity – justification – unpredictability – strangeness framework. 
Next, we apply this framework to accepting three topic modeling algo-
rithms in tourism literature: LDA, BERTopic, and GPT. Next, we 
cross-compare the performance of these algorithms to demonstrate that 
the most accepted algorithm, LDA, is, in fact, the least accurate. Fi-
nally, we discuss our findings from the Black Box problem perspective. 

2 Black Box problem 

The black box problem [3, 4] refers to a lack of trust in artificial intelli-
gence (AI) algorithms. Brożek et al. [5], in a controversial paper dis-
cussing the replacement of a judge with an AI for simple legal proceed-
ings, deconstructed the black box problem into four issues:  

• opacity: a limited understanding of the process by which the 
conclusions were derived; 

• justification, inability to explain a reason for a specific out-
come;  

• unpredictability, arising from humans' aversion to “surprises”; 
and  

• strangeness, arising from humans' aversion to “soulless” algo-
rithms.  

 
Notice that the issues escalate from those based on the rational ones 

(indeed, the functionality of the black-box algorithms is opaque) to-
wards the emotional ones. This inclusion of the emotional component 
makes dealing with the black box model problems gradually more com-
plex. Indeed, [5] argues that contrary to common beliefs, the opacity 
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problem is easy to deal with: even though the underlying concepts of an 
algorithm may be extremely complex, simplified explanations are read-
ily available. Indeed, even though the challenge of explaining LLMs’ 
basic components, such as encapsulation, transformers, or attention 
mechanism, is high, a popular simplistic explanation “an LLM gener-
ates answers by predicting the most likely sequence of words based on 
patterns learned from vast amounts of text data during training” creates 
a sense of understanding.  

Regarding the second issue with the justification of model outcomes, 
it is indeed hard, if not impossible, to provide justification for black-
box model results in a classical sense of delineating the steps leading 
the model to convert raw data (for instance, ChatGPT prompt “Calcu-
late 1+1”) to a response (“1 + 1 equals 2”). However, the justification 
problem can be resolved in a way similar to the model opacity issue. A 
new field of “Explainable AI” [6, 7] is tackling the justification prob-
lem by developing special applications explaining how a black-box so-
lution was achieved. For example, several methods have been theorized 
to help in understanding GPT results, including GPT models trained on 
explanation data [8]. The unpredictability problem is related to the first 
two. Once a person can “understand” the way AI functions and how it 
has arrived at a particular solution, it becomes easy to justify accepting 
it.  

According to [5], the most important problem in accepting AI as a 
decision-maker is the strangeness of the very fact of accepting the deci-
sion made by an AI as opposed to a human. Authors explain the term 
“strangeness” as the unwillingness of humans to accept the very way 
decisions are made. For instance, one can easily accept the decision to 
interpret a string of tokens/probabilities “pool (0.026); hot (0.02); water 
(0.018); spring (0.017); time (0.011)” (a real-world example of a word-
topic matrix returned by an LDA model), as a “hot spring visit” since 
the decision-making process of an analyst is seemingly transparent and 
presumably based on the expert knowledge of the destination (Volcano 
Arenal National Park). At the same time, an identical decision that a list 
of 5000 reviews of the destination contains this topic, made by an AI 
algorithm, is not well accepted due to the irresolvable difference in the 
way this decision is made. 

Applied to the use of AI in scientific research, the strangeness effect 
is in accepting the results of analysis suggested by an AI as opposed to 
a human investigator. The authors argue that the critical issue here is 
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the “folk psychological conceptual scheme” that the decision-making 
should be done only by real people, “equipped with rational minds and 
free will”. 

3 Case study: comparison of ChatGPT, BERTopic, and LDA 
performance 

We argue that the acceptance of novel machine learning algorithms is 
primarily driven by the “black box problem” implications rather than 
the factual algorithm performance comparison. To support our point, 
we compare the performance of three machine learning algorithms used 
for topic modeling: Dirichlet Allocation (LDA) [9], BERTopic [10], 
and GPT 3 Turbo [11]. These black-box models have been referred to 
in tourism literature, however in different capacities. LDA and, to a 
lesser degree, BERTopic have been used as analytical tools. Mean-
while, GPT (and, especially, its variant ChatGPT, specifically fine-
tuned as a conversational agent), has almost exclusively been used as 
an example in AI acceptance studies.   

Table 6.  Datasets. 

Data Origin Platform and data N documents, mean and median N 
words 

Comments, Li Ziqi agro-tour-
ism videos 

YouTube - Comments N 444, mean 17.2, median 10 
Weibo - Comments N 7171, mean 9.7, median 6 

Discussion of travel to Corco-
vado nat. park, Costa Rica 

TripAdvisor - Titles N 618, mean 4.9, median 4 
TripAdvisor - Text N 618, mean 130.6, median 78 

Discussion of travel to Arenal 
Volcano, Costa Rica 

TripAdvisor - Titles N 13,582, mean 4.1, median 3 
TripAdvisor - Text N 13,582, mean 79.1, med. 60 

 
We applied all three models as topic modeling tools to six textual da-
tasets extracted from TripAdvisor, YouTube, and Weibo social media 
platforms. Table 1 lists the main characteristics of these datasets. A de-
tailed description can be found in Anonymous (2025).  
Hence, the quality of 18 topic modeling results (six datasets x three 
models) was manually evaluated. Two raters carefully validated the re-
sults of topic modeling. The raters were offered a randomly selected 
sample of 100 documents for each simulation for a total of 1800 docu-
ments. They were asked to provide their agreement with the algorithm-



 

 136 

designated topic name for each of the documents. The interrater agree-
ment (IR) measure was used on a sample of data to confirm manual 
validation quality and was found to be acceptable (IR = 0.82). Table 2 
presents the percentage of documents with correctly identified topics.  

Table 7.  Percent of correctly identified topics in six datasets/three methods combinations. 

Dataset % correctly identified 
LDA BERT GPT 

YouTube, Li Ziqi 59% 80% 86% 
Weibo, Li Ziqi 56% 60% 82% 
Corcovado, titles 67% 75% 89% 
Corcovado, reviews 54% 90% 84% 
Arenal, titles 67% 54% 96% 
Arenal reviews 63% 89% 87% 

 
For most datasets, LDA was the worst-performing model regarding the 
percentage of correctly identified topics (based on a human rater’s 
judgment), and GPT was the best-performing model.  

4 Discussion 

We argue that the core of the GPT topic modeling black-box problem 
relates to the strangeness aspect. The Latent Dirichlet Allocation model 
has been widely accepted as a valid topic modeling tool, becoming a 
common instrument for tourism academics. Indeed, over 50 papers that 
used LDA have been published in Tourism Management / Tourism 
Management Perspectives alone. Notably, LDA is a complex genera-
tive model that returns probabilistic results in the form of a list of terms 
that further require human interpretation. Further, the model is known 
for problems with results robustness if not well tested. These features 
make LDA susceptible to three out of four Black Box Model problems: 
opacity, justification, and unpredictability. 

Another seemingly accepted in tourism literature topic model, 
BERTopic, is even more challenging in terms of its opacity, justifica-
tion, and unpredictability. BERTopic is an extension to a large lan-
guage model BERT. BERTopic uses pre-trained transformer models to 
generate high-dimensional embeddings for text documents. These em-
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beddings capture documents’ semantic information. Further, the em-
beddings are clustered into groups of semantically related documents. 
A human “investigator-in-charge” should then interpret the clusters in 
terms of the document topics. Interestingly, a version of BERTopic, 
specifically trained on travel-related data, has been developed [12] but, 
unfortunately, is yet to be accepted by a larger tourism research com-
munity.   

Notably, a human investigator is a key element in both the LDA and 
BERTopic topic modeling process. This feature makes analysis with 
both models similar to more familiar tools in a statistical toolbox, elim-
inating the AI strangeness issue.  

Compared to LDA and BERTopic, GPT seemingly excludes humans 
from decision-making, returning a final list of topics without turning to 
the researcher’s expertise beyond the initial prompt. That makes GPT 
extremely “alien”. Further challenging the notion of AI strangeness, 
GPT is not unknown of “hallucinating”, presenting incorrect infor-
mation as if it were a fact. Notably, the analytical ability of GPT mod-
els is an emergent capability not enabled by model design. Indeed, 
GPTs are trained on the tasks of predicting the next token in a se-
quence. The model architecture allows it to generate authoritative state-
ments and, in the case of the ChatGPT, to engage in a productive dialog 
with human users. This also means the model is optimized for linguistic 
rather than analytic abilities. We argue that this strangeness is the lead-
ing factor limiting analysis with generative LLMs such as ChatGPT in 
tourism research. 

Architecturally, BERT is not capable of text generation. However, 
this seemingly important drawback allowed it to be trained to predict 
the tokens based on both the left and right sequences, making the model 
significantly more context-aware. Numerous models based on BERT or 
its variants have been pre-trained for specific tasks: topic modeling, 
sentiment analysis, name entity recognition (NER), question answering, 
text summarization, translation, and many others. Many of these tasks 
are essential for tourism data analysis, providing abilities to extract in-
formation on the points of interest, businesses, aspect-based sentiment, 
translation of reviews in languages other than the destination’s, etc. 
Tourism literature is yet to unitize these capabilities.   

ChatGPT is only the first generative LLM with emerging abilities 
extending beyond its primary function of text generation; more models 
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have been developed, and many more are coming. Hence, it seems un-
productive to exclude the LLMs from the analytic toolbox. However, 
we suggest that accepting AI as a research tool is impossible without 
reducing the strangeness component of the Black Box problem. In our 
case study, we attempted one simple approach: human-rater validation 
of the GPT-generated topics. Despite the simplicity, researchers fre-
quently omit this step. Meanwhile, this validation not only creates trust 
in GPT results but also eliminates the strangeness problem by returning 
the human researcher as a final decisionmaker. A wider integration of 
human judgment into AI-driven analysis bridges its gap with traditional 
research methods. 
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Abstract. Looking at most of the latest news and research being published, it 
would seem that digital technologies, and especially AI, are ready to automate 
most jobs, even in the service industry. However, the reality seems to be far 
from this situation, as very few jobs have actually been replaced by AI and ro-
bots. In this contribution, we analyze the reasons for this situation by taking a 
closer look at the accommodation activity. We present an overview of how the 
process of automation is much more complex than expected. The main reasons 
are the complexity of most jobs in the hospitality industry, with many different 
tasks involved in each job, the change in processes needed in hotels in order to 
implement a new technology, the cultural change required, the costs involved in 
the process and the difference between when a technology is ready at the re-
search and development level and when it is ready at the market level. 

Keywords: Automation, AI, Digital Technologies, Robots. 

1 Introduction 

Since the launch of ChatGPT in November 2022, AI has been experi-
encing what could be called a golden age. Although ChatGPT and most 
of the technologies that have been released since then are Generative 
AI (GenAI) tools, a small subset of AI, the whole field of AI has been 
surrounded by hype. The promises around the capabilities of AI have 
exploded. In this sense, one of the areas in which there has been a 
growing debate in the media and in academia is that related to employ-
ment. It would seem that AI is ready or will be ready in the near future 
to replace almost all jobs [1]. 
The line of thought is that since technology is currently able to perform 
certain tasks that humans do, through evolution robots will get better 
and better and end up being able to do all human tasks. Based on the 
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perception that because of the amazing potential of modern technolo-
gies this time the impact of technology could be different [2]. 
In fact, historically technology has destroyed and created occupations 
and jobs. It happened with the automation of agriculture, with the steam 
engine and with the personal computer. In this case, AI and robots will 
affect the service industry and, more specifically, the tourism industry. 
In general, it is often considered that technology will be able to auto-
mate routine tasks and act as a complement to workers in non-routine 
tasks [3].  
However, a closer and more in-depth analysis reveals that the situation 
is much more complex than it might appear initially. Jobs are complex, 
including many different tasks, permanent switching between tasks, 
and worker behaviors not explained in job descriptions [4]. In addition, 
most of the discourses related to automation through robots and AI re-
fer to activities related with technologies such as business intelligence, 
virtual assistants/chatbots and intelligent avatars, which, at least in hos-
pitality, do not really employ large numbers of people. Instead, jobs 
that are more common in hospitality, such as chambermaids, cooks and 
waiters have been examined far less. 
In this article, we describe an analysis we conducted in hotels. We 
show that each job involves a large number of tasks. Although it is pos-
sible that a machine can automate some of these tasks, it is not feasible 
(at least currently or in the near future) to find digital technologies that 
will automate all the tasks required in any of the most common jobs in 
the accommodation activity. In the discussion we present a number of 
reasons that can also explain why the automation of jobs in the hospi-
tality industry will not be as fast and straightforward as is sometimes 
said. 

2 Methodology 

For this research, we analyzed 24 four- and five-star sun-and-beach ho-
tels situated in the Canary Islands. These hotels had an average of more 
than 300 rooms and approximately 130 employees. After the first 15 
hotels we already reached the saturation point. However, we kept ana-
lyzing hotels since we had already scheduled the interviews. In each 
hotel, we asked the human resources manager about the distribution of 
employees through the hotel jobs. We then interviewed the head of 
each department as well as workers of each job in order to have a list of 
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the tasks allocated to the different jobs. We analyzed only the jobs lo-
cated in the hotel, excluding the central services, because the number of 
employees in these central services was less than 10%. 
To develop the list of tasks for each job, we first created a list based on 
three sources: the Spanish National Labor Agreement for Hospitality 
Companies, the O*NET database, and the European Skills, Compe-
tences, Qualifications and Occupations (ESCO) Classification of Skills, 
Competences and Occupations. 
Most of the tasks in this initial list were specified at a very high level, 
making it difficult to understand what was being done or how automa-
tion might affect the true content of the jobs. For example, in the case 
of the housekeeper, one of the tasks in the initial list of tasks was 
“cleaning the rooms”. This generic task includes several behaviors that 
needed to be explicitly addressed because they significantly differ from 
one another. Therefore, the initial list was reviewed with the head of 
each department and with the incumbents of the jobs (i.e., the house-
hold supervisor and the housekeepers in the previous case) in order to 
produce a more detailed list. 
For example, the previously mentioned generic task (“Cleaning the 
rooms”) was divided into three main tasks (“Cleaning and preparing the 
bathrooms of the rooms”, “Cleaning and preparing the rest of the 
room”, and “Making the beds”) which in turn were found to have 11, 8 
and 3 detailed tasks (e.g. “Emptying trash”, “Cleaning and preparing 
the sink area in the bathroom”, “Cleaning mirrors”). This is, the generic 
tasks in the initial list were divided into main tasks and each main task 
into a series of detailed tasks. 

3 Results 

In our sample, three jobs accounted for more than 60% of all hotel em-
ployees: housekeeper, waiter/waitress, and cook/cooking assistant. In 
total, more than 200 detailed tasks were identified in the operational 
jobs of the hotels. In the three jobs mentioned, a total of 109 tasks were 
identified. As an example of one of these cases, Table 1 shows the eight 
main tasks performed by waiters/waitresses. 
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Table 1. Main tasks carried out by waiters/waitresses 

Preparing the service 
Preparing the tables 
Attending to customers 
Providing table service 
Managing service charges 
Clearing and cleaning tables 
Clearing and cleaning the restaurant 
Other tasks 

 
Table 2 shows the five detailed tasks into which the main task “Provid-
ing table service” is divided. 

Table 2. Detailed tasks that form the task “Providing table service” 

Taking orders 
Communicating customer orders to the kitchen staff 
Preparing beverages 
Serving beverages 
Serving food 

 
Since a similar situation takes place for each of main tasks listed in Ta-
ble 1, we found that waiters/waitresses develop a total of 31 detailed 
tasks in their job. 

4 Discussion 

Whether digital technologies and AI are used to replace all the tasks in 
a job or just some of them, the result will be similar: fewer workers will 
be needed to do the same amount of work. 
However, our analysis shows that it is very complex to estimate how 
much of a job is automatable.  Our results also show that the current 
risk of automation in hotels is relatively low, despite the major ad-
vances in digital technologies and AI in recent years.  This low risk of 
automation is due to several factors. 
The main reason, as we have shown, is that in the hospitality industry 
there are many different tasks involved in each job. This means that 
jobs are less routine than is commonly expected. The extent to which 
jobs are routine has been usually assessed globally (e.g., [5]). This 
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method does not reflect what workers really do in their jobs [6]. In ad-
dition, each task requires a different amount of time over the course of 
the day. It may be the case that tasks easier to automate take a small 
amount of time overall, while other tasks take more time throughout the 
day. Therefore, it is important to consider the amount of time that em-
ployees spend on the tasks of their jobs. If difficult to automate tasks 
consume a significant portion of the total work time, the risk of auto-
mation will be low. Also, we should consider that there are many im-
plicit behaviors of workers that do not appear in the formal job descrip-
tions [7]. Behaviors that workers do without even realizing it, but that 
can be complex to automate (e.g., in a hotel breakfast service, to set the 
chairs of a table correctly after guests have left). Finally, we found that 
in some cases the content of the jobs varies depending on service spe-
cialization, the use of outsourcing, or the size of the hotel. 
A second reason is that in order to implement a new technology, hotels 
need to change their processes. Processes need to be redesigned to ac-
commodate the technology being implemented. This redesign is not 
trivial. For example, implementing a cleaning robot in a hotel will 
likely require a series of changes in the room cleaning procedures. 
These changes are necessary because of both the guest's behavior (e.g., 
clothes and other objects thrown around the room) and to integrate the 
robot's activity with the housekeeper's tasks (e.g., the housekeeper 
should enter the room before the robot to check that there are no objects 
thrown around the room). In the same way, there is also a need for cul-
tural change and training of the staff to work with robots and perhaps 
know how to diagnose the problems that may occur in the daily opera-
tion of the robot [8]. 
Another reason is that today's hotels were not designed with robots in 
mind. Behaviors that are very simple for humans can be very complex 
for a robot, such as walking on an uneven surface or cleaning a difficult 
to arrive space. In the future, there may be hotels that are designed en-
tirely with the existence of robots in mind, so that they can operate at 
maximum efficiency and avoid certain issues that may be uncomforta-
ble for robots, such as cramped spaces. 
We must also keep in mind that there is a significant difference between 
when a technology is ready at the research and development level and 
when it is ready at the market level. The fact that a technology is ready 
does not mean that it can be implemented on a large scale immediately. 
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Of course, when discussing the implementation of digital technologies 
and AI, economic issues related to return on investment [9] and possi-
ble mistrust of how the technologies will perform in a production envi-
ronment should be considered. 
Finally, the perspective of those that experience the technology, the 
guests of the hotels, should also be considered. There may be some re-
luctance on the part of guests to use and stay in hotels where most of 
the work is automated by robots and AI [10]. There is also the case that 
the usability of the technology may not be the best, as the case of 
checkout in supermarkets shows, with some chains cancelling their de-
ployment programs [11]. 

5 Conclusion 

The main conclusion of this research is that digital technologies and AI 
are not yet replacing jobs in the hospitality industry, at least not to a 
significant level. In the case of the hospitality industry, when the analy-
sis is done at the task level, our research confirms that until we have 
general AI capable of generating general-purpose robots, significant au-
tomation will not occur. The AI and robotic systems we have today can 
perform specific tasks. From this perspective, it is relatively easy to im-
agine a hotel, for example, having robots that clean the floors of the 
rooms. However, it is not so easy to imagine a scenario where cleaning 
a room requires a variety of different robots, each responsible for a spe-
cific task, or the possibility of having a single robot capable of perform-
ing all the tasks necessary to clean a room. 
The main limitation of this study is that we have only analyzed the case 
of large four- and five-star sun-and-beach hotels, all of them situated in 
one destination. It would be necessary to analyze other types of hotels 
in order to understand if a similar situation happens across hotels. 
Two last important points. First, it is difficult to predict technological 
progress, as demonstrated by the emergence of ChatGPT in 2022. Will 
we soon see generative robots that can play the same role as generative 
AI, learning to perform tasks by observing humans? Second, it is com-
mon to hear business representatives complain about the difficulties 
they face in managing human resources, due to issues such as absentee-
ism and difficulty in filling vacancies. These difficulties can drive the 
adoption of technologies that help overcome them. 
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Abstract. Understanding traveler preferences is crucial for effective tourism 
marketing and management. Traditional methods, such as surveys and question-
naires, often fall short in capturing detailed, large-scale data on travel experi-
ences. While online travel photos contain rich information, they are underuti-
lized due to limitations in analysis techniques. Existing approaches typically 
rely on textual data, such as textual metadata or machine learning to label pho-
tos, which may not accurately reflect the diversity of travel experiences, espe-
cially since photos with similar textual description can depict different experi-
ences. This paper introduces a novel method for analyzing travel experiences by 
directly examining visual content through an advanced artificial intelligence-
based technique called Concept Modeling. This method models photo content 
as travel concepts for subsequent analysis. We validate this approach with a 
case study of South Korea, utilizing a large-scale photo dataset. Our analysis 
aims to reveal variations in travel preferences among different groups and re-
gions, providing insights that can help tourism marketers develop targeted ma-
terials and diverse travel packages to enhance traveler satisfaction and attract 
more visitors. 

Keywords: Concept modeling, OpenAI, CLIP, travel photos, Flickr 

1 Introduction 

Research on travel experiences is a crucial domain within tourism liter-
ature, focusing on how individuals perceive, engage with, and reflect 
on their journeys [1]. Understanding travelers' experiences and prefer-
ences enables stakeholders to design and enhance tourism products and 
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services that better meet travelers' desires and expectations [2]. For in-
stance, destination managers can improve the effectiveness of their 
marketing strategies by promoting travel experiences tailored to spe-
cific groups of travelers [3].  In a similar vein, tourism operators can 
customize travel itineraries and enhance service quality to align with 
travelers' preferences, thereby increasing engagement and satisfaction 
[4].  
Analyzing travel experience preferences is a complex and challenging 
task due to the diversity and complexity, which cannot be effectively 
captured and analyzed using text-based data alone. For example, Fig.1a 
and Fig.1b depict beach scenes. Traditional approaches describe these 
scenes using words such as "beach," "sea," "tree," "sand," "sky," and 
"coast" for analysis. However, visually, the two scenes represent differ-
ent travel experiences: Fig. 1a portrays a tropical beach ideal for swim-
ming and relaxation, while Fig. 1b shows a beach more suited for sight-
seeing. Such distinctions can only be identified through direct visual 
content analysis, rather than relying on textual descriptions as in con-
ventional methods [5]. To date, few studies have attempted to analyze 
travel experiences directly based on visual content to provide compre-
hensive insights into these experiences. 

  
(a) The Mamanuca Islands, Fiji1 (b) Broome, Western Australia2 

Figure 1: Beaches with different travel experiences. 
This research proposes a novel method for the comprehensive analysis 
of travel experiences, based directly on the visual content of travel pho-
tos, addressing existing research gaps. Our method utilizes state-of-the-
art advancements in computer vision, specifically Concept Modeling 
[6], which represents photo content as visual concepts for analyzing 
travel experiences. We aim to demonstrate the effectiveness of this 
method through a case study involving a large-scale dataset of travel 
photos taken in South Korea, a major tourism destination in Asia. Our 
analysis seeks to reveal travel experience preferences among various 

 
1 https://www.planetware.com/seychelles/best-tropical-vacations-sey-1-12.htm 
2 https://www.coastandcountry.com.au/wa/broome 
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groups of travelers, and identify unique travel experiences available in 
different regions of South Korea. The method and findings will offer 
valuable insights for tourism marketing, facilitating the promotion of 
products tailored to specific traveler groups based on their travel expe-
riences. 

2 Literature Review 

Prior studies on travel experiences have predominantly relied on quali-
tative data collected through surveys and questionnaires [7]. While 
these methods can provide in-depth insights into travelers' experiences, 
they are costly to implement and are limited by the number of re-
sponses and the comprehensiveness of the experiences captured. Con-
sequently, alternative data sources, such as online reviews [8] and 
travel photos [9], are gaining attention due to their widespread availa-
bility and the richness of the information they contain. Among these, 
travel photos offer a significant advantage because they provide direct 
and vivid visual representations of travel experiences [9].  
However, the potential of travel photos has not been fully realized due 
to the limitations of existing methodologies. Previous works have pri-
marily focused on utilizing textual metadata (e.g., tags, titles, descrip-
tions, comments) associated with these photos, which often fail to cap-
ture the semantic meanings contained within the images [10]. Other at-
tempts have involved manually coding visual content [11], a process 
that is time-consuming and inefficient for large-scale studies. Recent 
advancements in computational approaches using deep learning have 
enabled algorithms to automatically identify travel concepts within 
photos [12]. Nonetheless, these techniques are often constrained by pre-
defined concepts present in the training data, which can be costly to ac-
quire for model training. To date, no prior studies have successfully an-
alyzed travel experiences directly based on the visual concepts within 
travel photos, limiting the depth and breadth of insights obtained. 

3 Methodology 

The idea of Concept Modeling [6] is similar to that of topic modeling 
for textual data, which identifies topics or themes from text collections. 
Popular topic modeling techniques, such as latent Dirichlet allocation 
(LDA), Bidirectional Encoder Representations from Transformers 
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(BERT), and Generative Pre-trained Transformer (GPT) [12] were 
originally developed for text-based data, thus limiting their application 
potential to photos. Some attempts to apply topic modeling for photo 
analysis have been made [13]. However, they were applied to text-
based data, such as textual meta data or labels predicted by other mod-
els, rather than directly to the visual content of the photos. This ap-
proach possesses similar limitations of deep learning model as dis-
cussed in Section 2. 
Recently, a breakthrough in computer vision was achieved with the de-
velopment of Contrastive Language-Image Pretraining (CLIP) by 
OpenAI3. CLIP transforms photos into vector representations, mapping 
each photo to a point in a semantic space, where photos with similar 
visual content are positioned close to one another. This mapping is 
highly reliable due to CLIP's training on a comprehensive dataset con-
taining over 400 million image-text pairs from the Internet [14]. Visual 
concepts are defined as clusters of photos forming dense areas within 
this semantic space [6]. Visual concept modeling involves identifying 
these dense areas of photo clusters, with the number of such areas cor-
responding to the number of prominent concepts. 
To identify these dense areas, an approach similar to that described by 
[15] is used, employing the hierarchical density-based spatial clustering 
of applications with noise (HDBSCAN) technique [1616]. The cluster 
centers serve as representative vectors of visual concepts and are visu-
alized for analysis by selecting several representative photos from each 
cluster. Additionally, CLIP can map text into the same semantic space 
as photos via a text encoder. Text with semantic meanings similar to 
the visual concepts is located near the cluster centers, aiding in the in-
terpretation of the visual concepts. The photos associated with each vis-
ual concept can then be analyzed to explore related travel experiences 
related to specific locations or traveler groups.  

4 Research Progress 

We demonstrate the effectiveness of the proposed method through a 
case study focused on South Korea as a tourism destination. We col-
lected a large-scale dataset of travel photos from Flickr, a widely used 

 
3 https://openai.com/index/clip/ 
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photo-sharing platform in tourism research for analyzing travel experi-
ences [12]. The dataset comprises 67,762 photos uploaded by 2,936 us-
ers, spanning the period from 2013 to 2024. To mitigate potential bias 
from users with a large number of photos, we capped the number of 
photos per user at 100.  

   
a) 5,459 photos b) 2,351 photos c) 1,222 photos 

   
d) 1,101 photos e) 975 photos f) 958 photos 

Fig 2: Popular Travel Concepts in South Korea. 
The visual concept modeling technique was then applied to the entire 
photo dataset, resulting in the identification of 216 distinct visual con-
cepts. Fig. 2 illustrates examples of the most popular visual concepts 
identified. The most prevalent concept (concept 56) pertains to Korean 
foods, encompassing 5,459 photos, while the second most popular con-
cept (concept 150) features traditional buildings, with 2,351 photos. 
Although concepts 56 and 199 may appear similar when described in 
words, as both are related to food or seafood, they represent distinct 
visual concepts. Concept 56 depicts food being served in restaurants, 
whereas concept 199 shows food being sold in markets. These visual 
distinctions reflect different travel experiences. 

5 Conclusions and Future Works 

In this working paper, we have demonstrated the advantages of visual 
concept modeling for discovering diverse travel experiences based di-
rectly on the visual content of travel photos. We plan to conduct further 
analysis of travel concepts across different locations to identify both 
common and unique travel experiences available in various regions of 
South Korea. Additionally, we will examine the differences in travel 
experience preferences among different traveler groups by analyzing 
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the travel concepts in relation to photos taken by users from each 
group. 
The findings are expected to provide travel and tourism marketers, par-
ticularly those in South Korea, with a comprehensive overview of the 
various travel experiences available in the country, as well as insights 
into travelers' preferences. This will assist in developing targeted mar-
keting strategies based on their interests. The introduced method is ver-
satile and can be applied to travel photo datasets from any platform, of-
fering broad applicability for various tourism-related applications. 
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Abstract. This study investigates the relationship between reviewer expertise 
and ratings of public and private tourist points of interest on TripAdvisor. We 
analyse over 440,000 reviews across various locations in Europe and the Amer-
icas, categorizing the sites as either public or private based on their dependence 
on visitor revenue. Our findings confirm that experienced reviewers tend to pro-
vide lower ratings, but this effect varies significantly between public and pri-
vate sites. Non-commercial sites show minimal variability in ratings regardless 
of reviewer experience, while commercial sites exhibit a clearer downward 
trend in ratings as expertise increases. These results suggest that businesses 
with a commercial interest may employ strategies to influence their ratings, 
challenging the assumption that inexperienced reviewers are more lenient. This 
methodology can be extended to other platforms, such as Google Maps, to iden-
tify review manipulation tactics more effectively. 
 

Keywords: Reviewer experience, TripAdvisor, rating. 

1 Introduction 

Online reviews have a significant impact on consumer decision-mak-
ing, especially in the tourism industry (1). Studies have shown that 
online reviews can strongly influence purchasing decisions (2), and re-
searchers have used hotel and tourist site reviews as a source of infor-
mation, publishing hundreds of articles, with TripAdvisor being the 
most popular source of online reviews for tourism research (3,4). Com-
pared to other review platforms that only focus on hotels, TripAdvi-
sor’s broader scope offers a more comprehensive dataset with reviews 
of private businesses, restaurants, and tourist attractions. In 2022 alone, 
more than 73 million reviews and opinions were submitted to the plat-
form by 23 million members according to the platform’s latest report 
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(5). The variables featured in TripAdvisor reviews, such as ratings from 
one to five, review content, geographic and demographic characteristics 
of users and level of experience on the platform, allow researchers to 
analyse characteristics that are highly useful for academic studies. The 
rating and the reviewer’s level of experience are key factors influencing 
potential consumers (6–9). Research shows that experienced or credible 
reviewers tend to have a stronger impact (10), making it essential to ex-
plore whether their ratings differ from those of less experienced users. 
According to some articles dealing with other review platforms, more 
experienced reviewers tend to give lower ratings compared to less ex-
perienced ones (11–13), but the marginal effect of the level of review-
ing expertise decreases (12). Taking these two factors into account, 
when aiming to positively influence consumer behaviour and enhance 
the profits of a particular business, it is essential to emphasize that tour-
ism companies often tend to engage more in soliciting reviews, whether 
through legitimate means or by utilizing misleading opinions. Several 
studies have explored this phenomenon, suggesting that some compa-
nies implement strategies to artificially boost their ratings (14). These 
practices can include anything from the companies themselves or mar-
keting agencies generating fake reviews to encouraging satisfied cus-
tomers to leave feedback, while often neglecting to request that dissat-
isfied customers do so (15). Others, mainly hotels, often choose to use 
TripAdvisor’s Review Express, a completely legal system of automated 
emails that reminds all customers to leave a review on the platform. 
This technique increases the volume of reviews and seems to improve 
the overall rating (16). According to Nam et al. (17), dissatisfaction acts 
as a stronger motivator for writing reviews (in this case, negative ones) 
than satisfaction, further highlighting the potential impact of these strat-
egies. 
In this working paper, we aim to investigate these two variables: the 
rating and the experience level of reviewers on the TripAdvisor plat-
form regarding tourist points of interest (public and private interest) re-
views. The goal of this research is to explore the relationship between 
rating and the experience level of reviewers and how they can influence 
each other. The research question is: Are there differences between rat-
ings in private and public tourist points of interest based on the re-
viewer’s experience level? 
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2 Methodology and Results 

In order to determine the reviewer’s level of experience, we follow the 
site’s Member Achievements classification based on the number of 
contributions on TripAdvisor (18):  
 
─ First-timer: 1 contribution 
─ Newbie: 2 contributions 
─ Beginner: 3 to 4 contributions 
─ Rookie: 5 to 9 contributions  
─ Rising Star: 10 to 19 contribu-

tions 
─ Ace: 20 to 49 contributions 
─ Pro: 50 to 99 contributions 
─ Superstar: 100+ contributions
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The Octoparse data scraping application was used to extract data. This 
software allows downloading content with unlimited records. The anal-
ysis was conducted on 227 tourist points of interest across the Ameri-
can continent (including the USA, Canada, Mexico, Argentina, and 
Brazil) and six European countries (UK, Turkey, Denmark, France, 
Spain, and Hungary) in December 2023. Tourist points of interest were 
selected from TripAdvisor and were categorized based on whether they 
are publicly and privately managed TripAdvisor organizes these sites 
according to its own criteria (such as cathedrals, parks, museums, and 
private tourism businesses). From this classification, we created our 
own grouping: public interest points (landmarks, national parks, and 
historical churches, etc.), which do not primarily depend on tourist rev-
enue for sustainability (even if they charge an entry fee), and private in-
terest points, which rely on visitor income, such as tour companies, 
theme parks, zoos, stadiums, etc. In the first case, there does not seem 
to be a clear commercial interest, so marketing actions that incentivize 
or solicit reviews, whether legal or illegal practices, are not expected. In 
the second case, since these businesses rely on visitor revenue, im-
provements in ratings are of greater importance, making actions to en-
hance these ratings more likely. A total of 444,273 reviews written in 
English have been analysed. 

Table 1. Reviews Descriptive Statistics 

 Private    Public     
Reviewer 
experience N Mean Std.  

Deviation 
Std.  
Error N  Mean Std.  

Deviation 
Std. 
Error 

First-timer 46,406 4.89 .545 .003 1,665  4.46 1.106 .027 
Newbie 22,229 4.87 .569 .004 1,779  4.54 .962 .023 
Beginner 24,814 4.84 .610 .004 4,280  4.57 .865 .013 
Rookie 30,597 4.80 .638 .004 10,661  4.59 .805 .008 
Rising-Star 28,923 4.75 .686 .004 17,491  4.57 .787 .006 
Ace 37,178 4.71 .703 .004 36,333  4.56 .769 .004 
Pro 24,620 4.67 .727 .005 33,780  4.55 .745 .004 
Superstar 39,513 4.61 .735 .004 84,002  4.49 .736 .003 
Total 254,280 4.76 .662 .001 189,991  4.53 .763 .002 
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Table 1 shows the descriptive statistics analysed, and in order to determine whether 
there are significant differences between the ratings of points of interest according to 
whether they are publicly or privately managed based on the type of TripAdvisor re-
viewer, we performed a one-way ANOVA test. Levene’s test (p < 0.001) indicates that 
the assumption of homogeneity of variances was not met. Given the lack of variance 
homogeneity, post-hoc analysis was performed using the ANOVA Games-Howell test 
to examine differences between ratings across the eight reviewer types. The ANOVA 
results show significant differences in ratings for private points of interest (F(7, 254,272) 

= 815.173, p < 0.001) and public points of interest (F(7, 189,983) = 59.612, p < 0.001). For 
private points of interest, significant differences were found between all reviewer 
groups (p < 0.005). However, for public points of interest, the differences between the 
least and most experienced reviewers were not significant. For example, the difference 
between “First-timers” (1 contribution) and “Superstars” (100+ contributions) was not 
significant (p = 0.976), and similarly, no significant difference was found between 
“Newbies” (2 contributions) and “Pros” (50 to 99 contributions), with a p-value of 1. 
The results of this test confirm that all reviewer categories show significant differences 
among ratings, specifically of private points of interest. However, the difference be-
tween the ratings of public points of interest is not significant between less and more 
experienced reviewers on the platform, indicating that their ratings are very similar. 

3 Conclusions and future research 

Our findings confirm that, when analysing TripAdvisor reviews with-
out distinguishing between public and private points of interest, more 
experienced users tend to give lower ratings overall, as suggested in 
previous studies (11–13). However, when we differentiate between 
sites with and without commercial interests, the situation changes sig-
nificantly. We observe that points of interest without economic interest 
show little variability in ratings based on reviewer experience. These 
differences could be linked to the actions commonly employed by com-
mercially-driven places. As various studies have suggested, some busi-
nesses engage in practices to solicit reviews, sometimes even using arti-
ficial methods to boost their ratings. This calls into question the as-
sumption that less experienced users tend to give more positive re-
views. Instead, we propose that users who are encouraged or incentiv-
ized to leave a review are more likely to provide favourable feedback. 
In fact, we observe that first-time reviewers, particularly for non-com-
mercial sites, tend to give ratings that are either lower or similar to 
those of more experienced reviewers. This methodology could be ex-
tended to platforms with greater capacity to capture reviews, such as 
Google Maps, and could also serve as an indicator of businesses that 
employ specific strategies to boost positive reviews. 
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One key limitation of this working paper is the absence of a fully devel-
oped theoretical framework to underpin the research findings. While we 
have discussed related studies and contextualized our results within ex-
isting literature, a robust theoretical model—such as signalling theory 
(19) or other frameworks relevant to user-generated content—has not 
yet been explicitly incorporated. This is due to the nature of this work 
as a preliminary exploration of the topic. Additionally, the scope of this 
study was constrained by its adaptation into a working paper, restricting 
the number of reviews, points of interest, and geographic areas ana-
lysed.  
 
For future research, we propose developing a comprehensive theoreti-
cal foundation to provide deeper insights and connections between the 
observed patterns in reviewer behaviour and broader theoretical con-
structs. Expanding the sample size, incorporating additional points of 
interest, and comparing geographic regions such as the Americas and 
Europe will allow for a more nuanced understanding of user-generated 
content (UGC) in the digital era. Furthermore, analysing additional var-
iables and extending the methodology to platforms like Google Maps 
could yield even more valuable insights. These enhancements will be a 
central focus as we expand this working paper into a full research arti-
cle. 
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Abstract. The number of ageing populations overlaps the productive ages who 
economically fund public services. It caused a significant effect on public 
health and economic prosperity and more spending on welfare, health, and so-
cial care as well as less tax revenue. This phenomenon has caused a serious is-
sue in England and globally. To maintain the actively aged groups, the facilities 
provided by stakeholders are important for supporting the health and well-being 
of ageing population. The attributes of age-friendly facilities in the industry 
have not been explored thoroughly. Therefore, this study aimed to investigate 
the age-friendly facilities with the best practices that foster a convenient tourism 
environment. By using a different range of studies in the qualitative method, 
this research demonstrates the attributes’ level of age-friendly facilities that 
vary. Results indicated that the available facilities and activities are sufficient to 
facilitate active ageing for their leisure experience. The studies also discovered 
best practices resources of preparing age-friendly environment. 

Keywords: Smart Leisure, Active aging, Tourism, Experience. 

1 Introduction 

Stakeholders in the Hospitality and Tourism Industry can create an age-
friendly ecosystem for active ageing (AA). The demand for senior tour-
ists to engage in vacations with longer trips and personalised itineraries 
[2,3] opens the opportunity for the stakeholders to include actively aged 
people as part of the market segment. As a result, stakeholders that pro-
vide attractions, accessibility, amenities, activities and ancillary ser-
vices [4], create a co-creation through the concept of smart leisure. 
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However, the conceptual model that explores how stakeholders can 
contribute to enhancing the tourism experience [5] needs further explo-
ration, especially of how the resources can enhance the experience. 
Even though it is supported by a well-designed tourism service envi-
ronment [6] how stakeholders in the H&T industry can enable the ac-
tively aged experience remains to be investigated. 
This research aimed to explore the resources of hospitality and tourism 
industry to enhance leisure experiences for the elderly. How smart lei-
sure including the facilities enabled the enhancement of the customer’s 
experience. Therefore, four objectives guide this research: stakeholder 
resources identification, best practices of smart leisure, challenges and 
strategies for H&T stakeholders in supporting AA environments.  
The research contributes to a clear link of how smart leisure enables 
AA tourism experience enhancement. As part of theoretical contribu-
tions, this research explored what resources are available in smart lei-
sure ecosystem. How the ecosystem can enable the enhancement. The 
emphasis on the need for coordinated efforts among H&T stakeholders, 
including practitioners, policymakers, and community groups to create 
inclusive and accessible tourism experiences for elderly is also included 
in the result. Moreover, the study provided strategies for promoting 
AA, such as investing in staff training to improve services for the el-
derly and enhancing infrastructure and transportation systems for senior 
tourists. 

2 Literature Review 

Smartness is defined as an ecosystem that interconnects and serves 
many of the stakeholders. A study by Boes et al. (2016) investigates 
how technology as a hard smartness is used as a tool to fulfil the needs 
of soft smartness (innovation, social capital, human capital and leader-
ship). Smartness relies on the availability of infostructures such as big 
data and sustainability [7]. For instance, service delivery is supported 
by information and communication technology (ICT) and offers real-
time, personalised information for older adults' tourism experience [8]. 
Therefore, smart leisure combines the resources of stakeholders of 
H&T which includes innovation, social and human capital with the in-
terconnection with technology [9]. 
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Figure 1 shows how smart leisure creates an age-friendly environment 
through the collaboration of industry stakeholders and 4 pillars of ac-
tive ageing; health, lifelong learning, participation, and security to-
wards social connectedness. Co-creation value and social connected-
ness lead to a positive result that enhances the actively aged people ex-
perience. 
The potential economic benefits of developing age-friendly tourism 
destinations are substantial and should be highlighted [5]. The current 
approach to age-friendly tour-ism facilities is often limited with acces-
sibility being primarily interpreted as wheelchair access. A comprehen-
sive understanding of accessibility should include provisions for vary-
ing physical and cognitive impairment levels, ensuring that tour-ism 
experiences are inclusive and enriching for all. The accessibility re-
quirements for actively aged (AA) people vary for every individual 
[10]. 

3 Methodology 

The research follows an interpretive paradigm to understand the subjec-
tive experiences of actively aged individuals within the H&T sector. 
The qualitative approach involved interviews [11] with 3 key stake-
holders: hotel managers, and community volunteers. Direct observa-
tions of facilities and activities available for older people were con-
ducted in 4 areas: Bournemouth, Christchurch, Poole and New Forest, 
in the UK. The study was conducted through netnograhy, observation 
and interview. Netnography was done through active ageing Facebook 
communities. Observations and interviews were done directly at the ho-
tels such as Holiday Inn Bournemouth, Mariott High Cliff, Marsham 
Court, and Hilton. Restaurants; Harry Ramsden, Key West Bourne-
mouth Pier. Transportation; More Bus. Attractions; Oceanarium 
Bournemouth, Russel-Cotes Museum, Highcliff Castle and community 
centres; Jolly Good company, Grounded Community. 31 people were 
interviewed including managers, staff, and volunteers. Most of the par-
ticipants have exposure to people who are 50 years and above. Analysis 
was done by using thematic analysis which used code and interpreted 
qualitative data, ensuring the research findings were aligned with the 
study’s objectives [11,12]. 
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Fig. 1.  The elements of smart leisure for enabling actively aged people experience. 

4 Findings and Discussion 

To understand how age-friendly facilities in the H&T industry can cater 
for the different levels of AA needs, the facilities of the stakeholders 
are divided into 7 sections: public areas outdoor and indoor, safety and 
security information availability, bedrooms, additional facilities, ser-
vice and restaurant menu. The findings reveal that while several facili-
ties are available to support AA, there is significant variance in their 
quality and accessibility.  
Transport systems show consistency in providing accessible options, 
such as low-floor buses and clear signage. The community offers activ-
ities such as gardening and physical exercise classes, promoting both 
physical and mental well-being. However, challenges such as limited 
funding and insufficient facilities prevent many communities from fully 
meeting the needs of their elderly members. Challenges were found at 
micro, meso, and macro levels.  
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Stakeholders Facilities Activities Remarks 
Hotels, 
restaurants, 
attractions, 
community 
centre 

Parking for people with 
disabilities close to the 
building  

Swimming, Bowley, 
dance class, yoga 
class, birthday 
party, wedding 
anniversary, etc 

Public areas 
(Outdoor) 

Easily recognisable entrance  
Automatic doors at the 
entrance  
Ramps to the building  
Lower riser and wider tread 
stairs 
Tactile guide paths for blind 
people (Optional) 
Well-lit room Public areas 

(Indoor) including 
lobby and 
restaurant 

Big signage for 
reception/concierge 
Availability of padded with 
armrest chairs  
Welcome drinks 
Toilet on the ground floor 
Accessible toilet on the ground 
floor 
Available lift 
Available accessible lift 
Brail elevator 
Lower riser and wider tread 
stairs with handrails 
Availability of an “induction 
loop” for the hearing impaired 
using a hearing aid (e.g. at the 
reception desk, in public areas) 
No Slip Surface 
Easily recognisable emergency 
exits  

Safety and 
security 
information Plan of evacuation for disabled 

people (including call point) 
Availability of alternative fire 
alarm signal (e.g. vibration pad 
or flashing light for deaf 
persons)  

Hotels Big signages Bedrooms 

Convenient room access 
Quiet environment 
Soundproofing 
Comfortable bedding 
Walking shower 
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Stakeholders Facilities Activities Remarks 
No slip surfaces 
The plugs and the light 
switches are reachable. 
24-hour room service 
Ergonomic furniture 
Shower seats 
Adjustable bed 
Availability of accessible 
rooms 
There are accessible twin 
rooms.  
Guide dogs are allowed.  
Toilet facilities for guide dogs  
Availability of “induction 
loop” for the hearing impaired 
using a hearing aid (e.g. for the 
TV) 

Restaurants Big signages Menu 

No steps 
Readable menu (big fonts) 
Menu with nutrition 
information 
Allergen information 
availability 
Senior menu 

Hotels Gym Additional 
facilities 

Swimming pool 
Changing places 
Sensory room 
Activities for active ageing  
Available function room for 
activities 
24-hour room service Services 

Hotels, 
restaurants, 
attraction 

Senior discount 

Transport Walking distance to bus stop 
5-10 minutes from population 
living 

Road Network 
(Areas of 
observation) 
Bournemouth, 
Christchurch, Pool 
(BCP), New 
Forest 

 
 
Walking distance to bus stop 
5-10 minutes from workplaces 
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Table 8. Best practice attribute list for enabling active ageing tourism experience [13 

5 Conclusion and Recommendations 

This research has added theoretical contributions by developing the link 
between age-friendly facilities and accessibility for people with differ-
ent requirements. Smart leisure, which incorporates technology and 
stakeholder collaboration, is essential for achieving this goal. After 
identifying the available facilities, the stakeholders’ facilities were ana-
lysed using a guided best practice attribute list instrument (See Table 
1).  
 

Stakeholders Facilities Activities Remarks 
Share of bicycle lane 
Sidewalk availability 
Pedestrian traffic signals 
Maximum speed signals  
Information about bus stop and 
bus departure/arrival 
Punctuality of bus services 
Security inside buses 
Security at the bus station 
Accessible toilet at the station 
Behaviour of the bus driver Vehicles 

Public transport; 
bus/ train/ taxi  

Affordable tickets 
Availability of seats 
Comfortable chairs 
Anti-slip floor  
Ramp 
Disabled/priority seating 
Low floor buses 
Charging Plug 
Ventilation 
Adequate space for luggage 

Community 
Centre 
 

 
Any type of 
activities 
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Abstract. This study investigates the linguistic features and topical differences 
between hotel and restaurant reviews to assess the impact of combining them in 
text analysis. A corpus of 20,402 reviews from the top hotels and restaurants in 
Shimla, India, was analyzed using Natural Language Processing (NLP) tech-
niques in R. The study found that hotels receive significantly more reviews, 
while restaurants use a wider vocabulary due to the diversity in describing 
dishes and experiences. A chi-squared test revealed moderate similarities in vo-
cabulary between hotel and restaurant reviews, but distinct word usage patterns. 
Structural Topic Modeling (STM) demonstrated that mixing both datasets ob-
scures key topics specific to restaurant reviews, such as food and ambience, 
while hotel-related topics dominate. The study recommends caution in merging 
multi-type tourist reviews to avoid biases and highlights the need for future re-
search on inherent characteristics in different review types. 

Keywords: Text Reviews, Sentiment Analysis, Topic Modelling, Consumer 
Behavior, Tourist Experience. 

1 Background 

Text analysis is an established method in tourism research (Bi et al., 
2024; Li et al., 2019). Tourist reviews, in text format particularly, are 
utilised for understanding consumer behaviour for various purposes 
(Fitchett & Hoogendoorn, 2019; Mary & Pour, 2022; Taecharungroj & 
Mathayomchan, 2019). But, understanding the inherent nature of this 
data has never been a topic of interest. The tourist reviews can be of 
certain types like hotel, restaurant, activities, architectural, sightseeing, 
guide services, and local culture related. The question of understanding 
tourist experiences through tourist reviews at a destination can drive a 
researcher to mix all types of reviews to gain a comprehensive view of 
the destination. However, this paper argues that mixing all types of re-
views can be misleading because it may lead to certain biases in the re-
sults like certain portion of data diminishing the effect of other datasets. 
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For example, it is apparent that a restaurant review is more likely to be 
concerned with dishes, food, taste, ambience, staff or services, while 
hotel reviews more likely to cover little broader facets of the tourist ex-
perience like hotel rooms, hotel’s restaurant, ambience, location, and 
staff, so if both datasets are mixed together, it is likely that one data 
type will diminish the effect of the other and the results will be biased 
towards a certain portion of data.  Hence, to study this potential anom-
aly, the current study aims to statistically test the differences between 
hotel and restaurant reviews. The outcome of understanding such dif-
ferences will be helpful for future researchers to choose the right da-
taset for understanding tourist behaviour using text review data. 
 
1.1 Objectives 

• To statistically test difference between top word distributions in 
Hotel and Restaurant Reviews.  

• To understand the effect of combining both datasets on topic 
modelling of tourist experiences through textual reviews. 

2 Methodology 

As a pilot project, the review data was collected from the TripAdvisor 
platform by following a criterion of top 10 hotels and top 10 restaurants 
in Shimla (a popular hill station of India) based on the number of re-
views. The data was scraped using a web scraper on xlsx spreadsheets. 
The total number of reviews collected were 4,838 in restaurants and 
15,564 in hotels, so a total corpus of 20,402 reviews, as of 30 July 
2024. For data pre-processing, datasets were imported into R. Standard 
Natural Language Processing (NLP) procedures for text cleaning were 
applied using Quanteda framework (Benoit et al., 2018).  

For text modelling, initially traditional Latent Dirichlet Allocation 
(LDA) approach was experimented separately on both (hotel and res-
taurant) datasets, showing greater number and depth in topics. How-
ever, to understand the effect of mixing both datasets (hotel and restau-
rants) on topics/themes, the Structural Topic Modelling (STM) ap-
proach was found more suitable. STM was chosen over LDA due to its 
advantage of incorporating meta-data covariates (restaurant or hotel) 
into the model. Hence, the data was finally modelled using STM frame-
work in R (Roberts et al., 2019). 
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Fig. 12. Metrics used to find ideal number of K or Topics. 

Various matrices such as exclusivity, lower bound, residual, and se-
mantic coherence was used to identify ideal number of topics by calcu-
lating scores for 3 to 30 topics (Figure 1). Ideal number of topics was 
chosen by keeping residual low and remaining (semcoh, exclus, 
lbound) metrices high (Weston et al., 2023). Consequently, an 18 K 
topic model was selected and the topics were labelled by qualitatively 
exploring the documents linked to topics. Additionally, to understand 
the effect of metadata on topics, correlation coefficients were calculated 
and visualised.  Moreover, help and suggestions were taken from Large 
Language Models (LLMs) for various tasks. 

3 Results 

Tokenization of a 20, 402 review corpus resulted in 5, 071 unique fea-
tures (or vocabulary) with a sparsity level of 99.42% in the overall doc-
ument feature matrix. Figure 2 show that the distribution of words was 
right-skewed in both datasets, i.e., many words with low frequencies - 
and fewer words with high frequencies. The plot highlights the fact that 
restaurant corpus uses many words that are used less frequently. This is 
likely due to wider range of words used to describe dishes and ingredi-
ents, while the hotel seems to be using more standard vocabulary. 
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Fig. 2. Distribution of word frequencies for Hotel and Restaurant Re-
views using a density plot. 
 
3.1 Objective 1 Results 

The Pearson’s Chi-squared test for testing difference between word dis-
tributions in hotel and restaurant reviews have shown substantial differ-
ence with X-squared value of 144787, along with 5071 degree of free-
dom (DF) and an extremely small p-value <2.2e-16 indicating strong 
evidence against the null hypothesis. For better understanding of these 
results, effect size was calculated using Cramer’s V which has shown a 
strength of association at 0.47 level. This means there was moderate as-
sociation between the word distributions of hotel and restaurant da-
tasets. Implying that the restaurants and hotels reviews use moderately 
similar word yet they are widely distinct. Table 01 highlights the top 5 
words with largest differences. 

Table 9. Top 5 words with largest differences. 

Word Hotel Restaurant Difference 
hotel 17668 275 17393 
staff 11663 924 10739 
room 8895 53 8842 
stay 8401 89 8312 
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rooms 5826 8 5818 

 
3.2 Objective 2 Results 

The results of the estimated effect calculated using a regression 
method, i.e., the effect of restaurant and hotel datasets on topic genera-
tion, were visualised in Figure 3. The largest difference was found in 
topic 5 with a 0.172560 positive coefficient score, other topics such as 
topic 16 (0.133334), topic 13 (0.132564), topic 9 (0.042308), and topic 
2 (0.005066), were also prevalent in restaurant reviews. In the hotel’s 
corpus, topic 11 with a negative coefficient score of -0.085131 was 
most significant, followed by topic 1 (-0.065995), topic 6 (-0.056616), 
topic 3 (-0.054478) and others. This implies that Café Items, Restaurant 
Location and Food, and Dinner Items were more associated with res-
taurant corpus, while Hospitality Experience, Hotel Location, Spacious 
and Peacefulness, and Praising Staff, were the predominant topics of 
hotel corpus.  

 
Fig. 3. Prevalence of topics in datasets (restaurant and hotels). 

4 Conclusion 

From the current study on differences between hotel and restaurant re-
views, the following points can be concluded: (1) It was observed that 
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hotels receive higher number of reviews than restaurants. So mixing 
both is likely to bias the results towards the hotel corpus; (2) restaurants 
uses wider vocabulary than hotels, and as per the density plot, restau-
rant have large number of words that are used less frequently in com-
parison to hotels, due to wide range of words used to describe dishes, 
ingredients, and experiences in restaurants; (3) as per the chi-squared 
test between the distributions of words in hotel and restaurant reviews, 
the results conclude that both use moderately similar vocabulary (due to 
hospitality nature of both) yet they differ on wider word choices; (4) in 
topic modelling, it was found that mixing of both restaurant and hotel 
reviews diminishes the effect of inherent topics present in restaurant 
data (or the dataset with lower number of reviews). For example, our 
STM model was not able to detect topics such as dishes, food, taste, 
ambience, staff, and services, in restaurant review, while they were de-
tected when applying topic modelling on separate datasets. 

5 Implications 

The current author suggests future researchers to practice utmost cau-
tions before mixing multi-type tourist reviews, because the size and vo-
cabulary of the datasets is most likely to create biases. Additionally, 
this study proposes a new research area to study the inherent character-
istics in various tourist review types. Outcomes of such an exploration 
will be helpful in the future to understand/construct tourist behaviour 
insights from the reviews. 
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Abstract. The adoption of smart city agendas and policies in urban tourism des-
tinations is perceived as a new stage in tourism planning toward cleaner, more 
efficient, and more inclusive destinations. In this context, Europe boasts many 
of the world’s top urban destinations that offer a unique and urgent context for 
the deployment of smart destination solutions. However, the operational under-
standing and the challenges of integrating tourism as a critical element of smart 
city development and the assessment of the real impact of smart solutions at the 
local level remain underrepresented topics in the academic literature. The main 
goal of this paper is to address this gap by analyzing the positions, discourses, 
and levels of representation of a sample of stakeholders involved in — or who 
should be involved in — tourism planning and 'smart city' ecosystems across 
selected European urban destinations. The analysis focuses on various tourism-
related challenges, such as the future of tourism, its social impacts, and the tran-
sition to sustainability, with particular attention to how 'smart' urban develop-
ment can play a pivotal role in addressing these issues. This analysis uses dis-
course and sentiment analysis through an innovative methodology based on 
BERT (Bidirectional Encoder Representations from Transformers), which al-
lows tracking and orders a significant number of stakeholders’ opinions on a 
real-time basis and identifies opportunities for collaboration in alignments of 
opinions and activities as a shared understanding measure. Ultimately, we ex-
pect to shed light on the key challenges and opportunities for governance in cit-
ies where ‘smart’ is expected to represent a turning point for coping with the 
transformations triggered by tourism. 

Keywords: tourism planning, tourism ecosystem, governance, smart city 
agenda, discourse analysis 

6 Introduction and Analytical Framework 

Tourism plays a vital role in Europe, significantly contributing to eco-
nomic growth, employment, and cultural exchanges (Bramwell & Lane, 
2011 [1]). However, the complexities of this sector demand scrutiny, 
especially as transformative changes call into question the effectiveness 
and discourses of current governance mechanisms. This study examines 
seven case study cities—Amsterdam, Barcelona, Lisbon, Venice, 
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Ljubljana, Jerusalem, and Turin—each facing challenges related to mo-
bility and sustainability. Notably, Turin, while still an emerging tourist 
destination, has been included for its relevance as a hub for student and 
other mobility types, offering a unique point of comparison. 
The rise of smart specialisation has been a major milestone in the pro-
gress of urban and regional policy in Europe (Foray et al., 2011[2]; 
McCann et al., 2015[3]).  It relies on more than twenty-five years of ex-
tensive experience in multi-level governance in a variety of territorial 
settings across the continent. This has coincided with the development 
of ICT-focused policies in tourism, urban development, and govern-
ance. Tourism strategies tied to the smart city (SC) paradigm empha-
size boosting innovation and competitiveness through cross-sector col-
laboration (Baggio, 2020 [4]).  
While SC development broadly aims to enhance urban efficiency and 
sustainability (Gretzel, 2018 [5]), tourism is rarely acknowledged as a 
critical component in SC planning (Gretzel & Koo, 2021 [6]). Moreo-
ver, the limited availability of case studies on specific SC initiatives 
(Kitchin, 2015 [7]) and the tangible impacts of smart solutions at the lo-
cal level (Buonincontri & Micera, 2016 [8]; da Costa Liberato et al., 
2018 [9]; Femenía-Serra & Ivars-Baidal, 2018 [10]) reveal significant 
research gaps. This mirrors broader omissions regarding the social con-
sequences of tourism development in developed economies (Romao & 
Neuts, 2017 [11]). Governance in tourism often excludes diverse stake-
holders, focusing predominantly on industry leaders (Moscardo, 2011 
[12]; Ivars-Baidal & Vera-Rebollo, 2019 [13]). Consequently, social 
agents with vested interests in tourist spaces and urban economies are 
frequently excluded from critical decision-making processes (Bramwell 
& Lane, 2011 [1]). 
Regarding the case study cities, while Amsterdam, Lisbon, and Turin 
can be identified as cities with an established SC strategy, none of them 
have directly linked their tourism governance to a specific smart strat-
egy based on the concept of smart destinations. Only Barcelona since 
the end of 2023 counts with a common strategy of Smart Tourist Desti-
nation (Ajuntament de Barcelona, 2023 [14]). Our research strategy be-
gins by exploring transversal and comparable processes across the case 
study cities, focusing on the analysis of diverse perspectives, mindsets, 
and the polarization of discursive practices surrounding the integration 
of different forms of mobilities and social effects into the SC discourse, 
with particular attention to the local impact of smart solutions. In this 
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context, integrating smart tourism with a regenerative tourism approach 
becomes essential within contemporary socio-economic and tourism 
frameworks. Unlike the sustainable development model, regenerative 
tourism views tourism activities as interventions that improve the abil-
ity of locations, communities, and visitors to thrive together within in-
terconnected social-ecological systems (Bellato et al., 2023 [15]). 
This study addresses a gap in existing research by analyzing the roles, 
discourses, and levels of representation of various stakeholders—such 
as public administration officials, industry representatives, innovation 
agents, social and grassroots movements, and ICT sector actors. This 
diverse group is integral to tourism planning and smart city ecosystems, 
enabling the detection of a shift in discourse toward more regenerative 
tourism planning. The data was collected during a period of significant 
uncertainty, marked by the emergence of discourses shaped by the on-
going COVID-19 crisis. This crisis unfolded alongside a range of other 
challenges, including socio-political issues and shifts in production and 
consumer demand, contributing to a broader polycrisis (Ioannides & 
Gyimothy, 2020 [16]). 
This study offers valuable insights into shared processes observed 
across various case studies, highlighting common macro-themes in 
tourism. By examining multiple cities, it seeks to deepen understanding 
of the interplay between smart city (SC) approaches, regenerative tour-
ism policies, and social actions tied to tourism interactions, ultimately 
exploring the relationship between socio-political and socio-technical 
regimes. Framed within a temporally disruptive transition marked by 
significant upheaval—from conventional scientific paradigms to a new 
collective consciousness (Dredge, 2022 [17]) —the research addresses 
how different stakeholder groups in urban tourism governance perceive 
and engage with SC initiatives and examines the implications for ad-
vancing regenerative tourism strategies. 

7 Sources and Methods 

This study utilized a combination of literature review and empirical re-
search, incorporating methods such as content analysis, agent mapping, 
and network analysis, previously applied within the SMARTDEST pro-
ject (Horizon 2020). The research unfolded in three phases: (i) Data 
Collection, where information on tourism governance and the smart 
city (SC) approach was gathered separately through content analysis of 
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official websites, policy documents, and planning frameworks. This 
phase identified key themes and gaps in governance strategies, shaping 
the development of a comprehensive interview guide; (ii) Agent Map-
ping and Network Analysis, which used agent mapping and social net-
work analysis to visualize the formal structures of tourism and smart 
governance in each case study city. Utilizing Gephi software, these 
analyses mapped the networks of agents within the planning ecosystem, 
contextualizing stakeholder perspectives and informing the subsequent 
triangulation in the analysis; and (iii) Analytical Comparison, focusing 
on comparative analysis across case studies to identify recurring issues 
across cities or stakeholder categories and to represent stakeholder dis-
courses within their specific urban contexts. 
To enhance the analysis, an innovative methodology was developed 
leveraging BERT (Bidirectional Encoder Representations from Trans-
formers), an advanced natural language processing (NLP) model by 
Google. BERT’s bidirectional context understanding excels in topic de-
tection and sentiment analysis, enabling a deeper examination of stake-
holder collaboration and emergent themes. 
Additionally, the study employed a semi-structured interview approach 
to explore unforeseen issues and perspectives. The interview protocol 
covered topics such as stakeholders' roles in urban tourism governance, 
their perceptions of SC initiatives, and their views on policy frame-
works and planning tools. Stakeholders were selected through purpos-
ive sampling to ensure diverse representation, including public admin-
istration, industry, innovation agents, and social movements. 

In the preliminary results from Barcelona, a sample of 26 stakehold-
ers (n=26) was analyzed. These semi-structured interviews, featuring 
open-ended questions, allowed participants to elaborate on governance 
challenges and opportunities specific to their city. Invitations for inter-
views were sent via email, with interviews conducted virtually or in 
person depending on availability. 

8 Preliminary results 

The analysis of the interviews is intended to be applied to the entire da-
taset. However, this process is still ongoing. At present, the preliminary 
results of the project are based on an analysis conducted on a database 
of interviews with 26 stakeholders operating in Barcelona. In subse-
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quent phases, this methodology will be applied to all case studies, en-
compassing the full dataset. Each interview was coded with a unique ID 
to identify, the role of the interviewee's organization in the tourism in-
dustry(user), the geographical scope of the organization's competence 
(user.level), the interviewee's gender (user.gender), and the interview 
text in English (Interview). 
The analysis comprised three distinct phases. In the first phase, BERT 
detected the most relevant topics raised by stakeholders during their in-
terviews. The topic detection process was performed on the entire inter-
view text, disregarding the interview ID.  
In the second phase, BERT assessed the extent to which each stake-
holder associated with the topics i.e., the actor states a statement or 
takes a position on that topic. The association index ranged from -1 to 
1, indicating the topic's relevance for the stakeholder and their senti-
ment towards it. For example, a value of -1 signified that the topic was 
relevant to the stakeholder, but they expressed a negative sentiment to-
wards it (see Figure 1). 

 

Figure 1. Topic Relevance by Stakeholder 

Finally, in the third phase, we evaluated the degree of shared under-
standing among stakeholders in their interviews as an indicator of po-
tential collaboration. This analysis yielded a network of stakeholders, 
where the strength and sign of relationships indicated the extent of col-
laboration potential. A strong and positive relationship implied a shared 
understanding of the topics discussed, while a negative and strong rela-
tionship indicated similar topic interests but opposing positions among 
stakeholders 
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9 Conclusions and Future Research Directions 

The added value of this research lies in connecting key concepts such 
as stakeholder collaboration, the integration of regenerative tourism 
within smart city frameworks, and the socio-political dynamics of ur-
ban tourism governance. A particular focus is placed on stakeholder po-
sitioning (conformity vs. disconformity) regarding key tourism-related 
topics emerging within the destination ecosystem of each case study. 
This approach allows for an assessment of urban tourism governance, 
the level of stakeholder involvement, and the evolution of the stake-
holder map over time. 
To achieve these objectives, the research will proceed in several steps: 
(i) Scaling up the research process: Expanding the analysis to include 
all case studies enables a comprehensive and comparative evaluation. 
This broader scope will deepen the understanding of stakeholder posi-
tioning across diverse destinations, revealing both commonalities and 
differences in urban tourism governance. (ii) Enhancing the algorithm: 
Continuous refinement of the algorithm used in the research is essential 
to improve its accuracy and reliability. Ongoing efforts to optimize the 
algorithm will ensure the generation of precise and robust results, en-
hancing the overall quality and impact of the study. (iii) Synthesizing 
insights: By integrating these improvements, the research aims to pro-
vide a holistic assessment of stakeholder positioning and the evolving 
dynamics within destination ecosystems across multiple case studies. 
These efforts will contribute to a deeper understanding of urban tourism 
governance and offer valuable insights for policymakers, destination 
managers, and other stakeholders involved in the tourism industry, sup-
porting the development of more effective and inclusive governance 
frameworks. 
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Abstract. Unlike their impact on large cities, the effects of the recent boom in 
STRs have been little studied in coastal destinations. This working paper ex-
plores the difficulty of measuring this type of supply and its various implica-
tions for both destination management and the evolution of the tourism devel-
opment model. Through a case study that applies a smart destination strategy, 
different management challenges and future lines of research are identified. 

Keywords: short-term rentals; coastal destinations; smart tourism destinations 

1 Introduction 

The impact of short-term rentals (STRs) is being widely studied in ur-
ban destinations. However, few studies have focused on the implica-
tions of this type of accommodation in coastal destinations. Short term 
rentals are a traditional form of accommodation in sun and beach desti-
nations, even, in many cases, quantitatively superior to the hotel sup-
ply. This type of accommodation is clearly connected with the urban 
growth of Mediterranean destinations, with the different forms of mo-
bility that converge in these areas (second homes, climate migrants, 
etc.), which temporarily free up housing for the tourist rental market, 
and with the purchase of housing as an investment asset. 
In the Spanish mainland Mediterranean, the tourist rental supply has 
been regulated as tourist apartments, either in blocks or in individual 
units, although the regulated supply has traditionally coexisted with a 
considerable volume of illegal supply, outside administrative control. 
This structural characteristic of coastal destinations has been altered 
with the rise of online marketing and platform economies. There has 
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been a growth in the STRs supply with implications in terms of tour-
ism, socioeconomic and territorial aspects that cause both opportunities 
and problems of different kind. 

2 Objectives and methodology 

This paper has three interconnected objectives. First, to explore the pos-
sibilities of measuring and quantifying the growth of short-term rental; 
second, to identify the implications of this growth in coastal destina-
tions; and third, to assess the advantages and disadvantages of address-
ing this issue from the point of view of smart destinations (SD). 
The work has a clearly exploratory approach and combines the analysis 
of information sources to measure the evolution of STR with a case 
study, the municipality of Calpe, a destination with a significant degree 
of maturity from the point of view of the SD model. In this destination, 
preliminary analyses of different data sources are carried out and differ-
ent plans and technical reports are studied to identify the implications 
of the growth of this type of supply and the management challenges 
and new research needs they raise. 
The case study, Calpe, is a well-established tourist destination in the 
Spanish Mediterranean coast according to Perles et al. (2017) [1]. From 
1960 to 2007, Calpe transformed dramatically from a traditional agri-
cultural and fishing village into a prominent tourist destination. The de-
velopment model has strong inertia, suggesting that only land depletion 
or economic downturns could effectively slow growth. 
However, Calpe's heavy reliance on "sun and beach" tourism poses 
risks, making it vulnerable to economic fluctuations. Recent economic 
and financial crises and COVID-19 have impacted local economic indi-
cators like employment and income, suggesting that construction and 
property development may become less significant in the future and 
highlighting the weakness of tourism activity.  
The resulting issues hinder Calpe's tourism competitiveness and sus-
tainability. Recent efforts by local authorities to address imbalances 
have aimed to turn Calpe into a Smart Destination. To this end, Calpe is 
applying a Master Plan and implementing significant actions in the ar-
eas of technology and governance, leveraging funding from various Eu-
ropean funds such as Next Generation. 
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3 Preliminary results 

3.1 The difficult measurement of STRs at the local level 

Calpe has more dwellings (26,156 according to the 2021 Housing Cen-
sus) than registered persons (25,854 residents in 2023). This significant 
volume of dwellings has historically formed the basis of tourist accom-
modation in the form of second homes and tourist rentals, with high oc-
cupancy in the summer months. This structural feature of its tourist 
model is entrenched in the last three Housing Censuses (2001, 2011 
and 2021) where the number of non-primary dwellings rises from 
58.7% to 62.3%, an evolution that is accompanied by the explosive 
growth of tourist rentals in the period 2015-2020 (see Fig.1). Data de-
rived from the regional administrative database (Turisme Comunitat 
Valenciana, TCV) show the evolution in the structure of bedplaces in 
the destination. 

 
Fig. 13. Tourist accommodation bedplaces in Calpe (2015-2022) 

This number of bedplaces, translated into dwellings, would mean going 
from 2,929 tourist apartments in 2015 to 5,267 in 2022 (a somewhat 
high average of 5 beds per apartment). In a period in which the pace of 
construction is slowing down compared to previous periods, this varia-
tion is not explained by the construction of new homes and is directly 
related to the emergence of rentals that are marketed on platforms over 
which the different administrations are trying to exercise greater con-
trol. However, the official data do not seem to reflect a reality whose 
measurement is really complex and which is trying to be approximated 
by means of new statistical operations. 
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Figure 2 shows the disparity in data between the administrative records 
(TCV) and the experimental survey conducted by the National Statis-
tics Institute (INE) in February and August of each year, applying web 
scraping techniques to the three main STR platforms in Spain. Moreo-
ver, the gap widens progressively as the increasing limitations to the in-
crease of STRs at local level and the new regional regulation favor the 
registration of new tourist accommodation units. Between January 2023 
and May 2024, 1,000 new tourist dwellings were registered in Calpe, a 
dynamic that is also observed in other coastal municipalities of the Va-
lencian Region. 
 

 
Fig. 2. Evolution of STRs units: TCV versus INE  

Based on the 2021 Housing Census, the INE measures the intensity of 
electricity consumption per dwelling, which reflects that 18% of dwell-
ings are empty and 40.6% have sporadic or low consumption, showing 
the contrast between the high consumption of land for dwellings and 
the seasonal use typical of many Mediterranean destinations. 
On the other hand, compared to the generally static hotel offer, the 
STRs are a dynamic offer with a marked fluctuation that is corrobo-
rated by other sources such as AirDNA, by collecting blocked days, 
days when the owner does not offer the apartment, particularly relevant 
in a municipality with such a high percentage of second homes and 
small property owners. Another dimension of analysis lies in measuring 
the percentage of peer-to-peer accommodation and exploring the causes 
of an a priori marginal share of the destination's supply. 
It is also important to know the territorial distribution of STRs, espe-
cially the percentage they represent of the total number of dwellings. 



189 

  189 

The INE's experimental statistics show these data broken down by cen-
sus sections and corroborate a greater presence of STRs in dispersed 
residential areas with single-family homes (around 20%), followed by 
urban areas adjacent to beaches (over 10%), with apartment buildings 
as the most characteristic urban typology, and a lesser presence in the 
traditional urban area. 

3.2 Causes and implications of the growth of STRs 

Neither the causes nor the implications of STRs are the same as for ur-
ban destinations. The causes include the rise of digital platforms, but 
also the attractiveness of home buying for investment purposes (buy to 
let in many cases), particularly for foreigners in the municipality stud-
ied; new forms of mobility; the close relationship between construction 
and tourism, with urban plans that still maintain high growth potential; 
and the existence of a voluminous stock of vacant housing that could be 
integrated into the rental market (second homes). 
Among the positive implications is the regularization of illegal supply, 
traditionally marketed through informal circuits without quality re-
quirements and, in general, outside fiscal control, as well as the possi-
bility of using the greater commercial visibility of the STRs to combat 
seasonality. The data analyzed show that Calpe is experiencing a grad-
ual process of deseasonalization, but no cause-effect relationship can be 
established with the growth of the STRs. 
Among the negative implications, its contribution to the increase in 
land and housing prices stands out, both for purchase and permanent 
rental, an aspect contrasted fundamentally in urban destinations in 
Spain, such as Madrid, Barcelona or San Sebastian, but also in coastal 
destinations in Andalusia (Rodríguez-Pérez de Arenaza et al., 2019) 
[2]. Although the measurement of this effect is very complex, local me-
dia attribute to STRs a clear responsibility in the difficulty of access to 
housing and the expulsion of the population to neighboring inland mu-
nicipalities. In addition, differences are observed in the analysis of the 
price formation of tourist rental if it is an urban or a holiday destination 
(Moreno-Izquierdo et al., 2019) [3]. Preliminary analysis for this work-
ing paper suggests that there is cointegration between the number of 
tourist dwellings and the purchase and rental prices. They also point to 
the existence of a unidirectional Granger causality from the number of 
dwellings to prices. 
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The relationship with overcrowding is not so clear since this is a desti-
nation used to summer peaks of occupation where congestion of 
beaches and public spaces is common in the summer months. The per-
ception of local society with respect to overcrowding has been analyzed 
in specific surveys and does not show a significant degree of concern, 
while a negative perception is not detected among the demand, since 
the levels of satisfaction with the destination measured through differ-
ent indicators are high. 
Although there is no data to support the effect of the growth of STRs 
on local quality of life, this process is a central element in the debate on 
the tourism development model of municipalities such as Calpe, ques-
tioned because coastal tourist destinations generally have a lower aver-
age income per inhabitant than the regional average, partly due to a sta-
tistical bias insofar as a high percentage of residents pay taxes outside 
the municipality and due to the greater presence of the informal econ-
omy. These income levels, together with the high cost of living, a 
growing tax burden on residents, the predominance of low-wage jobs 
(hotels and restaurants; maintenance of houses, swimming pools, gar-
dens, etc.), greater social awareness of the imbalances of tourism and 
its vulnerability to episodes such as Covid-19, and the greater invest-
ment effort by public administrations to meet the needs of visitors, 
highlight the risks of excessive dependence on tourism. The role of the 
STRs in this tourism development model is insufficiently analyzed: 
How has the growth of STRs contributed to the increase in post-pan-
demic demand? Is the impact on house purchase and rental prices of 
this first analysis confirmed? To what extent does it encourage buy-to-
let and urban growth? who benefits from this type of development? 
Will it negatively affect other types of commercial supply in terms of 
occupancy and price level? Some questions can be answered now, such 
as the null effect, for the moment, of VUTs on hotel occupancy and 
prices according to available data, but others imply the need for a for-
ward-looking view. 

3.3 The management of STRs from the smart destination 
perspective: progress and challenges 

Among the advances detected, it is worth mentioning the greater availa-
bility of sources and disaggregation of data thanks to the improvement 
of the tourism information system that involves the evolution towards 
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the SD model (Ivars-Baidal et al., 2021) [4]. The creation of a tourism 
intelligence system with the application of Big Data techniques is in-
cluded in the Calpe SD Master Plan (Calpe City Council, 2017) and has 
resulted in a quantitative and qualitative improvement of the infor-
mation available thanks to data derived mainly from mobile phones and 
information obtained from social networks. These sources are comple-
mented by traditional operations such as demand surveys and monitor-
ing the occupancy of tourist accommodation establishments. 
However, relevant challenges remain, such as the integration of tourism 
information with other municipal areas such as urban planning and en-
vironment or the construction of time series that allow more sophisti-
cated analysis. In this sense, it is very interesting to integrate tourist oc-
cupancy data with energy and water consumption to better estimate the 
number of visitors throughout the year and evaluate the pressure on nat-
ural resources. The analysis of water consumption over the last 10 years 
shows, for example, a marginal growth in consumption despite the 
growth in demand thanks to improved efficiency in management and a 
reduction in seasonality to the extent that consumption in the summer 
months has gone from 36% to 33% of annual consumption. 
On the other hand, destination management has not yet considered the 
use of specific technologies for the detection of illegal accommodation 
marketed online; data derived from smart metering in water manage-
ment for the differentiated tax treatment of dwellings (although it is 
used, logically, to calculate payment for consumption and also for the 
detection and reporting of leaks); or the use of technological devices to 
ensure coexistence in mixed residential and tourist areas (access con-
trols, sound meters, etc). 

4 Conclusions 

The disruptive growth of STRs in coastal destinations requires specific 
studies to help quantify and manage this phenomenon due to the diver-
sity and importance of the implications shown in this exploratory case 
study. A better understanding of the interaction of STRs in these desti-
nations is essential for their tourism, urban and even fiscal regulation, 
but also for the redefinition of coastal tourism models through renewed 
strategic planning that incorporates the use of technology and data both 
in the analytical dimension and in the solutions applied to specific 
problems. 
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Abstract. Amidst the global geopolitical uncertainty, environmental risks, and 
economic volatility there is a need for a contemporary strategic and holistic 
approach to be adopted by tourism destinations. The proliferation of 
information and communication technologies (ICT) are providing promising 
solutions in this direction. Destinations adopt modern ICT and focus on 
building digital infrastructure, making smart destinations the new norm. The 
concept of smart tourism (ST) destinations emerged by integrating modern 
technologies and intelligence at the destination level. It provides infostructure, 
networking various stakeholders and re-engineering processes and data. That 
provide innovative services, products and procedures towards maximizing 
performance and optimize values for entire network of stakeholders. There is a 
lack of literature on economics and ST. The aim of this paper is to explore the 
potential economic impacts of ST. A comprehensive literature search is 
conducted and a critical review approach is used to synthesize and analyse the 
existing literature. The study contributes by extending the concept of ST by 
examining the economic view point of ST in providing economic benefits for 
destinations.  

Keywords: Smart tourism destination, Economic Benefits, Information Com-
munication Technology (ICT)  

1 Introduction 

The tourism industry is one of the fastest growing industries globally. 
Historically it contributes a tenth of global GDP and employment [38]. 
In 2023, tourism contributed an estimated $3.4 trillion, accounting for 
3% of the global GDP and increased its workforce by 27.4 million with 
a total nearing to 330 million jobs worldwide [37, 39]. Even with this 
positive trajectory of the industry, the rise in current issues such as 
global geopolitical uncertainty, fiscal profligacy, price inflation, sticky 
wages, unemployment, environmental risks, addressing the legacies of 
economic crisis and anti-tourism sentiments etc. pose a need for a prag-
matic and holistic approach to be adopted by the key decision makers 
[22]. 
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The proliferation of ICTs such as Artificial Intelligence (AI), Block-
chain Technologies, Extended Reality (XR), Robotics, Machine Learn-
ing, Metaverse, Cloud Computing, Generative AI e.g. Generative Pre-
trained Transformer (GPT), shape the economies for future [6]. They 
provide a diverse range of opportunities and challenges to tackle con-
temporary problems [31, 15, 26]. Across industries it is estimated that 
analytical and AI can annually contribute $11 trillion to $17 trillion to 
the economic value, whereas Generative AI is estimated to potentially 
deliver economic benefits of $2.6 trillion to $4.4 trillion [11]. 
Metaverse could provide market opportunities of $800 million [21]. 
Blockchain technologies supply chain market value is anticipated to in-
crease from $1.47 billion to $75.38 billion by 2032 [35].  With ICTs 
having immense economic potential more destinations are focusing on 
“ICT readiness”. Thus, building infrastructure to take advantage of 
these technologies, making smart destinations the new norm for the 
coming years [38]. 

The notion of ST was amplified with the development of Smart Cities 
[5], where development of the city is powered, supported and integrated 
by digital technologies to cope with propelling urbanization [18]. The 
concept of smart tourism (ST) destinations emerged by integrating 
modern technologies and intelligence at the destination [2, 8]. Since 
then, there has been a paradigm shift in the manner in which tourism is 
managed and conceptualized [20]. “Smart” is based on Theoretical 
foundations, Networking, Smart Ecosystems, Sustainability, Adoption 
of Technologies, Smart Systems and Processes, Planning and Policy, 
etc., [30, 16, 25, 32]. Destination Smartness therefore refers to the ICT 
enabled destination ecosystem that is using advance technology to en-
hance competitiveness of the entire network of stakeholders [6].  

2 Research Aim and Objective 

In spite of an increasing body of literature on ST destinations there is 
sanctity of literature on what are the economic benefits of ST. There-
fore, the aim of this paper is to explore the potential economic benefits 
of ST and how these can contribute to its competitiveness. A compre-
hensive literature search was conducted using different bibliographic 
data bases. A wide range of academic studies such as research articles, 
books, reports, etc. (published from 2013-2024) were selected and in-
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cluded in the work. The search terms included “smart tourism and eco-
nomics”, “smart tourism destinations”, “smart tourism destination com-
petitiveness”, “smart tourism ecosystems”. A critical review was con-
ducted to assess, synthesise and analyse the existing literature. A con-
ceptual framework was then developed based on the literature to show 
the role of smart tourism on the destination’s economy. 

3 Conceptual Framework 

The literature illustrates that developing a ST destination requires au-
thentic leader [34]. Leadership plays a critical role by initiating the nec-
essary steps in making investments to bring smartness [4] These invest-
ments are made for creating and upgrading digital infrastructure [27]. 
Leadership is also critical for bringing different actors to coordinate ef-
forts and resources. Generally, these are done by the local government 
authorities such as municipality or DMOs [23, 19]. The different stake-
holders at destination are networked together using these digital plat-
forms. This infostructure enables them to engage in co-creation of 
value [24]. Stakeholders can be divided into supply side including local 
planning authorities, DMOs, local businesses, tourism intermediaries, 
academia etc. and demand side including the tourism consumers, inter-
est groups, local residents etc. 
 

3.1 Destination Competitiveness 

Destination competitiveness represents the ability of the destination to 
provide tourists with products that are distinctive, higher quality than 
those of other destinations which maximises the satisfaction level and 
sustain this outcome [1]. ST helps destinations increase their competi-
tiveness [12].  
The literature review yielded Figure 1, a conceptual framework to illus-
trates how bringing smartness at the destination leads to economic ben-
efits. All the stakeholders supply side and demand side (tourism con-
sumers) are networked together through various digital platforms. The 
supply side provides the necessary investments to bring technology and 
human capital (leadership). Smart Destination competitiveness is in-
creased through better destination marketing, agile management, big 
data analytics and quality of life and wellbeing of all the stakeholders. 
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This leads in achieving greater economic benefits for the destination 
and efficiency of these factors. 
 

 
Figure 1: Conceptual framework Smart Tourism for Economic Growth 

 
Destination Marketing benefits by using immersive technologies to pro-
vide businesses opportunities to engage with customers through mental 
imagery and stimulated presence leading to increased sales and brand 
awareness [28]. Networking of stakeholders and tourists enables the 
process of co-creation. AI algorithms and big data analytics help tour-
ism businesses to gain insights on customer behaviour and preferences. 
Social media platforms help in retargeting customers by precisely ad-
dressing their needs according to desired demographics and lifestyle. 
This results in greater satisfaction and loyalty with increase in customer 
engagement [7]. Generative AI, such as chat GPT, provides an efficient 
marketing tool with automated intelligence that disseminate personal-
ised information, generate itineraries and handle customer services in a 
swift way [33]. The personalised services use real time data and greater 
level of engagement leading to higher satisfaction for the tourists. This 
results in increased tourism expenditure, that translates to a higher level 
of income and output [3]. 
Agile management requires active participation, real-time information, 
posting reviews and sharing experiences to empower tourists to im-
prove their experience [13, 9]. Innovation in marketing and use of mod-
ern technologies help in building increased destination appeal [29]. 
Chang [10] suggests that perceived value and use of smart tourism 
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technologies leads to a memorable tourist experience. That has positive 
effect on destination image and stimulate intention to revisit and recom-
mend. Therefore, the use of ST technologies helps in building destina-
tion appeal, increases the level of satisfaction, improves destination im-
age and creates destination loyalty. Replacing non-tradition methods of 
marketing with modern technologies that are cost effective leads to 
greater return on investment [33]. These smart technologies help busi-
nesses, by reducing their operational costs and increasing their effi-
ciency by supporting the entire network [7]. 
Big data analytics supported by smart technologies collect a large 
amount of data through social media platforms and sensory devices 
from consumers and multiple data sources and analyse dynamically 
[36, 5]. The access to this data provides different insights to the service 
providers on consumer behaviour, patterns of consumption and help in 
demand forecasting [39]. Destinations and tourism organizations can 
increase their competitiveness by providing consumers with better 
quality of services.  
The quality life of local residents at the destination is improved by net-
working of stakeholders and the process of co-creation leading to better 
optimization of resources at the destination [23]. Adopting ICTs help 
not only by stimulating innovation and economic development at the 
destination internally but also make it a focal point for the nearby desti-
nations leading to regional growth [14]. Increase in efficiency and 
productivity creates healthy atmosphere and attracts better investment 
opportunities.  

4 Conclusion and Discussion 

This study conceptualises the role of ST for the destination economic 
growth. Based on a comprehensive search and a critical review of liter-
ature, a conceptual framework was formed to explore how Smart Tour-
ism supports economic growth. It was found that Smart Tourism acts as 
a catalyst by networking different stakeholders together, to engage in 
the process of value co-creation. That enhances the destination compet-
itiveness by providing innovative procedures and solutions. This leads 
to attaining economic benefits through reducing operational costs, in-
creasing efficiency of production, improving local employment and en-
couraging higher tourist spending. This conceptual framework will be 
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further examined in the future research and will be validated using mul-
tiple case studies. The conceptual framework lays a critical foundation 
to further investigate on the relation of economics and smart tourism. 

5 References  

5. Altinay, L., Kozak, M.: Revisiting destination competitiveness through chaos theory: The 
butterfly competitiveness model. Journal of Hospitality and Tourism Management 49, 331-
340 (2021). 

6. Baggio, R., Micera, R., Del Chiappa, G.: Smart tourism destinations: a critical reflection, 
Journal of Hospitality and Tourism Technology 11(3), pp. 407-423(2020).  

7. Bassil, C., Harb, G., Al Daia, R.: The economic impact of tourism at regional level: A sys-
tematic literature review. Tourism Review International 27(2), 159-175 (2023). 

8. Boes, K., Buhalis, D., Inversini, A. Conceptualising smart tourism destination dimensions. 
In Tussyadiah, I., Inversini, A. (eds.) Information and communication technologies in tour-
ism 2015: Proceedings of the international conference in Lugano, Switzerland, February 3-
6, 2015 pp. 391-403. Springer International Publishing (2015). 

9. Buhalis D., Amaranggana A.: Smart tourism destinations. In Xiang Z., Tussyadiah I. 
(Eds.) Information and communication technologies in tourism 2014 pp. 553-564. Springer 
International (2013). 

10. Buhalis, D.: Technology in tourism-from information communication technologies to 
eTourism and smart tourism towards ambient intelligence tourism: a perspective article, 
Tourism Review 75(1), (2019).  

11. Buhalis, D., Efthymiou, L., Uzunboylu, N., Thrassou, A.: Charting the progress of technol-
ogy adoption in tourism and hospitality in the era of industry 4.0. EuroMed Journal of 
Business 19(1), 1-20 (2024). 

12. Buhalis, D., O’Connor, P., Leung, R.: Smart hospitality: from smart cities and smart tour-
ism towards agile business ecosystems in networked destinations. International Journal of 
Contemporary Hospitality Management 35(1), 369-393 (2023). 

13. Buonincontri, P., Micera, R.: The experience co-creation in smart tourism destinations: a 
multiple case analysis of European destinations. Information Technology & Tourism 16, 
285–315 (2016).  

14. Chang, S.: Can smart tourism technology enhance destination image? The case of the 2018 
Taichung World Flora Exposition. Journal of Hospitality and Tourism Technology 13(4), 
590-607 (2022). 

15. Chui, M., Hazan, E., Roberts, R., Singla, A., Smaje, K., Sukharevsky, A., Yee, L., Zem-
mel, R.: The economic potential of generative AI: The next productivity frontier. McKin-
sey & Company, USA (2023). 

16. Cimbaljević, M., Stankov, U., Pavluković, V.: Going beyond the traditional destination 
competitiveness–reflections on a smart destination in the current research. Current Issues 
in Tourism 22(20), 2472-2477 (2019). 

17. Corrêa, S. C. H., Gosling, M. D. S.: Travelers’ perception of smart tourism experiences in 
smart tourism destinations. Tourism Planning & Development, 18(4), 415-434 (2021). 

18. Dávid, L. D., & El Archi, Y.: Beyond boundaries: Navigating smart economy through the 
lens of tourism. Oeconomia Copernicana 15(1), 15-25 (2024). 



199 

  199 

19. Dell, M. and M. Harding.: “Machine Learning and Big Data.” Presentation at the Ameri-
can Economic Association 2023 Continuing Education Program, January 8–10, New Orle-
ans, (2023). https://www.aeaweb.org/conference/cont-ed/2023-webcasts 

20. El Archi, Y., Benbba, B., Nizamatdinova, Z., Issakov, Y., Vargáné, G.I., Dávid, L.D.: Sys-
tematic Literature Review Analysing Smart Tourism Destinations in Context of Sustaina-
ble Development: Current Applications and Future Directions. Sustainability 15, 5086 
(2023).  

21. Glebova, E.  Lewicki, W.: Smart cities’ digital transformation. In Buhalis, D., Taheri, R. & 
Rahimi, Roy, Smart Cities and Tourism: Co-Creating Experiences, Challenges and Oppor-
tunities: Co-Creating Experiences, Challenges and Opportunities, pp. 1-13. Goodfellow 
Publishers, Limited (2022). 

22. Gothenburg Application for: European Capital of Smart Tourism 2020 Gothenburg – a 
smart pocketsized, Metropolis, https://goteborgco.se/uploads/2019/11/Gothenburg_Smart-
Tourism_2020_Ansokan.pdf, last accessed 2024/09/30. 

23. Gretzel, U.: Conceptualizing the smart tourism mindset: Fostering utopian thinking in 
smart tourism development. Journal of Smart Tourism 1(1), 3-8 (2021). 

24. International Monetary Fund (2024), World Economic Outlook: The global economy in a 
sticky spot, https://www.imf.org/en/Publications/WEO/Issues/2024/07/16/world-
economic-outlook-update-july-2024, last accessed 2024/09/30. 

25. Kanterman, M., Naidu, N.: Metaverse may be $800 billion market, next tech platform. 
Bloomberg, London (2021).  

26. Karakas, E., Atay, L.: The impact of smart destination implementations in Malaga. Journal 
of Hospitality and Tourism Technology 14(5), 815-837 (2023). 

27. Koo, C., Mendes-Filho, L., Buhalis, D.: Smart tourism and competitive advantage for 
stakeholders: Guest editorial. Tourism Review 74(1), 1-4 (2019). 

28. Kontogianni, A., Alepis, E.: Smart tourism: State of the art and literature review for the 
last six years. Array 6, 100020 (2020). 

29. Kshetri, N.: Economic, social and political impacts of blockchain. Telecommunications 
Policy, 102718 (2024). 

30. Lee, H., Hlee, S.: The intra- and inter-regional economic effects of Smart Tourism City 
Seoul: Analysis using an input-output model. Sustainability 13(7), 4031 (2021). 

31. Leung, X. Y., Buhalis, D., Viglia, G.: Immersive Advertising through Co-Creation: Les-
sons from the Visitor Economy: How to Enhance Experiential Competitiveness With an 
“Attract, Convert, and Delight” Strategy. Journal of Advertising Research 64(3), 319-334 
(2024). 

32. Mandić, A., Garbin Praničević, D.: Progress on the role of ICTs in establishing destination 
appeal: Implications for smart tourism destination development. Journal of hospitality and 
tourism technology 10(4), 791-813 (2019). 

33. Mehraliyev, F., Chan, I. C. C., Choi, Y., Koseoglu, M. A., Law, R.: A state-of-the-art re-
view of smart tourism research. Journal of Travel & Tourism Marketing 37(1), 78–91 
(2020).  

34. Qin, Y., Xu, Z., Wang, X., Skare, M.: Artificial intelligence and economic development: 
An evolutionary investigation and systematic review. Journal of the Knowledge Economy 
15(1), 1736-1770 (2024). 

35. Shafiee, S., Rajabzadeh Ghatari, A., Hasanzadeh, A., Jahanyan, S.: Smart tourism destina-
tions: a systematic review. Tourism Review 76(3), 505-528(2021). 

36. Sigala, M., Ooi, K. B., Tan, G. W. H., Aw, E. C. X., Buhalis, D., Cham, T. H., Chen, M. 
C., Dwivedi, Y. K., Gretzel, U., Inversini, A., Jung, T., Law, R., Ye, I. H.: Understanding 



 

 200 

the impact of ChatGPT on tourism and hospitality: Trends, prospects and research agenda. 
Journal of Hospitality and Tourism Management 60, 384-390 (2024). 

37. Spencer, A. J., Buhalis, D., Moital, M.: A hierarchical model of technology adoption for 
small owner-managed travel firms: An organizational decision-making and leadership per-
spective. Tourism Management 33(5), 1195-1208 (2012). 

38. Stylos, N., Zwiegelaar, J., Buhalis, D.: Big data empowered agility for dynamic, volatile, 
and time-sensitive service industries: the case of tourism sector. International Journal of 
Contemporary Hospitality Management 33(3), 1015-1036 (2021).  

39.  The Brainy Insights: Blockchain Supply chain market. Brainy Insights, India (2023). 
40. United Nations Tourism Barometer, https://www.unwto.org/un-tourism-world-tourism-ba-

rometer-data, last accessed 2024/10/04. 
41. World Economic Forum: Travel and Tourism Development Index (2024). 
42. World Travel & Tourism Council: Travel & Tourism Economic Impact 2024 Factsheet 

(2024). 
43. Xiang, Z., Fesenmaier, D. R.: Analytics in smart tourism design concepts and methods. 

Springer International Publishing, Cham (2017).  
 

 
  



201 

  201 

Socio-Technical Ecosystem Change: Comparing Digital 
Networks of Tourism Destinations 

Volha Herasimovich1[0000-0003-0858-1009], Aurkene Alzua-Sorzabal1,2[0000-

0002-6058-9537],  
Basagaitz Guereño-Omil2[0000-0002-6264-6435], Sandra Monroy-Rodrí-

guez1[0009-0001-1365-8130], and Federico de Arteaga Vidiella3 

1 Nebrija University, Sta. Cruz de Marcenado 27, 28015 Madrid, Spain 
vherasimovich@nebrija.es 

2 University of Deusto, Camino de Mundaiz, 50, 20012 San Sebastián, Spain 
3 The Ibero-American Network of Smart Tourist Destinations 

Abstract. The tourism industry is undergoing a digital transformation, with 
smart tourism as its core approach. The transformation extends beyond adopting 
technology to digitise processes and involves deep structural changes and rede-
fining actors’ relationships. At its core, the digital transformation represents a 
change in the socio-technical ecosystem—a complex interplay of tourism actors 
and technologies. A holistic understanding of the ecosystem is essential for ef-
fective, strategic, and collaborative destination governance that leverages tech-
nology to foster smart tourism. While theoretical models of smart destination 
structures provide useful frameworks, empirical validation and comparative re-
search are necessary to assess how digital transformations unfold in different 
contexts. This research explores similarities and differences in the socio-tech-
nical ecosystems of six destinations in Spain and Mexico by analysing stake-
holders’ digital networks—a core element of these ecosystems. Using hyperlink 
analysis of connected websites, this study identifies patterns within the data and 
offers grounded hypotheses and directions for future research. 

Keywords: tourism destination, socio-technical ecosystem, digital network. 

1 Introduction 

The tourism industry is undergoing a digital transformation, with the 
development of smart destinations at its core. This transformation in-
volves profound structural changes beyond merely adopting technology 
to digitalise processes and improve operational efficiency. Specifically, 
the shift toward smart tourism redefines the role of technology in tour-
ism, reimagines the use of tourism data, transforms value co-creation 
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among stakeholders, fosters collaborations, and influences the govern-
ance and management of destinations [1]. 
At its core, digital transformation represents a shift in the socio-tech-
nical system—the composition of the system (tourism stakeholders and 
technologies) and their interconnections [2]. The emergence of new ac-
tors or technologies within the system can significantly alter its struc-
ture and relationships. Due to the interdependency of its elements, 
where even minor changes in composition can lead to significant trans-
formations across the entire system, it can be viewed as an “ecosystem” 
in which communities of interacting actors operate within their envi-
ronments [3]. 
Understanding the structure and relations of the socio-technical ecosys-
tem (STE) is of fundamental importance for strategic, collaborative, 
and technology-based destination governance. The transition to smart 
tourism goes beyond adopting technologies; it involves organisational 
factors and needs governance to integrate and coordinate stakeholders 
effectively [4, 5, 6]. Understanding the STE creates opportunities to 
identify key technologies that play central roles in the STE, evaluate the 
destination’s dependency on specific technologies, identify gaps in 
technology adoption, and recommend technologies used by successful 
destinations of a similar type. 
This research aims to explore the similarities and differences in STEs 
across various destinations by comparing the stakeholders’ digital net-
works, which are core elements of the ecosystems. The study identifies 
patterns in the configurations of the destinations’ STEs, formulates 
grounded hypotheses (based on observed data), and suggests directions 
for future research. 

2 Literature review 

Socio-technical transformations differ from technological transitions by 
encompassing profound changes in the system structures, user prac-
tices, and institutions alongside technological developments [7]. The 
transformation of a destination depends not only on technological ad-
vancements but also on how technology is adopted and utilised by eco-
system actors [4]. The evolving roles of destination management organ-
isations (DMOs) increasingly focus on building ecosystem relations, 
connecting with “external” stakeholders, and creating shared value [8]. 
Tourism actors adjust their practices by collaborating with specific ICT 
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actors and adopting technologies, directly shaping the destination eco-
system structure. 
The convergence of physical and digital systems increasingly character-
ises socio-technical transformations. The digital-network-based integra-
tion of tourism stakeholders, ICT providers, and technologies plays a 
vital role in these transformations [6]. A broader range of actors be-
comes relevant for the destination ecosystem, including non-tourism 
businesses [3, 5]. In particular, ICT actors, as suppliers of digital tools, 
are vital for both their technical capabilities and their potential to re-
shape the ecosystem. Evaluating the centrality of ICT actors and identi-
fying the shared and differing connections of tourism actors with ICT 
actors is crucial for understanding the STE and formulating effective 
strategies for digital transformation. 
Although theoretical models of smart tourism destination structures 
have been proposed [e.g., 3], empirical validation of these structural 
components is still needed. Furthermore, comparative research is essen-
tial to understand better how these structures evolve across destinations 
with different digital transformation processes. To advance the under-
standing of the similarities and differences of socio-technical ecosys-
tems of different types of tourism destinations, this study is framed 
around the following research question: How do (a) the positions of 
ICT actors, (b) the relationships among tourism sectors, and (c) the 
connectivity characteristics of digital networks within socio-technical 
ecosystems differ across tourism destinations with varying level of 
smart tourism development and diverse socio-economic and geographic 
contexts? 

3 Methodology 

An exploratory research approach was adopted. It examined the compo-
sition and relationships of the socio-technical ecosystem through digital 
networks of organisational and institutional websites. Connecting them 
hyperlinks served as proxies for the relationships within the system [9]. 
The research used a convenience sample of six destinations and their 
tourism actors, marked by the available databases. Five destinations 
participated in the smart tourism destination diagnosis by SEGITTUR, 
a Spanish state-owned organisation. Two destinations have reached a 
“Smart Tourism Distinction” (level 4): Donostia/San Sebastián: 
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Spain, Gipuzkoa, urban coastal (city), N = 233; Tequila: Mexico, Ja-
lisco, urban inland (city), N = 18. Three destinations had a lower level 
3: Cáceres: Spain, Cáceres, urban inland (city), N = 112; Debagoiena: 
Spain, Gipuzkoa, urban and rural inland (region), N = 41 actors; 
Goierri: Spain, Gipuzkoa, urban and rural inland (region), N = 41. One 
destination did not participate in the certification: Urola Kosta: Spain, 
Gipuzkoa, urban and rural coastal (region), N = 109. 
The destinations were represented by DMOs; tourism-related public 
bodies; natural and cultural resources; accommodations; events, sports 
and recreational activities; travel agencies, and other reservation ser-
vices. In 2024, their websites were crawled using the web crawler Hy-
phe [9]. The web crawling detected the relations among the initial sam-
ple of tourism actors (“internal” network) and their connection to other 
entities discovered through web crawling (“external” network). The en-
tities connected to the initial tourism actors were classified to discern 
the most referenced ICT actors. Furthermore, Social Network Analysis 
metrics were used to analyse the networks. Intersectoral relations were 
analysed through the number of links placed from one sector to another.  

4 Findings 

The most influential ICT actors in the socio-technical ecosystems did 
not vary across tourism destinations with different levels of smart tour-
ism development and diverse socio-economic and geographic contexts. 
The analysis of the most linked ICT actors by tourism actors showed 
that all tourism destinations had the same leading ICT actors. Face-
book.com, Google.com, and Instagram.com consistently occupied the 
top three positions, though in varying orders at each destination. Re-
gardless of the region, five Spanish destinations shared nine of the top 
10 ICT actors (Fig.1). Despite being geographically distant from Spain, 
Tequila shared five of the top 10 most linked ICT actors with Spanish 
destinations.  
However, socio-economic and geographic contexts have conditioned, 
to some extent, tourism actors’ choices beyond the core ICT structure. 
Thus, slight differences were observed between the destinations of dif-
ferent continents and sizes when half of the top 10 ICT actors of Te-
quila’s destination differed from the bigger destinations in Spain. In the 
Travel Tech subcategory, “Tripadvisor” was the most linked actor in 
four destinations. In the other two, situated in rural areas rich in natural 
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parks and mountains, “Tripadvisor” was ranked second behind Wik-
iloc.com, a platform for discovering and sharing outdoor trails. Such 
differences show a possible influence of geographic characteristics (ru-
ral inland nature-based vs. cities with events and recreation agendas) on 
the position of ICT actors in the ecosystems. 

Fig. 14. Common influential ICT actors of six tourism destinations. The number represents 
how many destinations each ICT actor ranks among the top 10 most referenced. Orange high-

lights indicate the ICT actors that appear in the top 3 for each destination. 

Regardless of the destination type, the support provided by DMOs to 
the accommodations sector emerged as the most prominent intersec-
toral relationship. In all ecosystems, DMOs placed more links to ac-
commodations than to any other tourism sector. On average, this rela-
tionship accounted for 24% of the established connections within the 
destinations’ ecosystems. This pattern was particularly pronounced in 
the ecosystem of Tequila (Mexico), where it constituted 41% of all con-
nections. In contrast, in Spanish destinations, the proportion ranged 
from 8% to 31%. 
The socio-economic and geographic context had some relevance for the 
extent of diversification of intersectoral relations. In general, Spanish 
destinations had more varying types of intersectoral relations than the 
destination in Mexico. DMOs established 71% of the ecosystem’s con-
nections in Tequila, while at Spanish destinations, more other sectors 
were taking an active role in destination ecosystems and DMOs' share 
was, on average, 37%. 
Among the studied destinations, the distinguished smart destination of 
Donostia/San Sebastián stood out for its highly diverse intersectoral re-
lationships. It also featured a notably active accommodations sector, 
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contributing 40% of the ecosystem’s connections and maintaining ex-
tensive links with “events, sports, and recreational activities” and “nat-
ural and cultural resources.” However, the distinguished smart destina-
tion in Mexico exhibited less diversity and lacked similarly active non-
DMO sectors. 
The connectivity qualities of destinations’ digital networks did not ap-
pear to be directly influenced by their level of smart tourism develop-
ment (Table 1). Clear differences were observed only between 
Donostia/San Sebastian (Gipuzkoa, level 4) and Cáceres (level 3), with 
Donostia demonstrating a more advanced stakeholder network, while 
other destinations did not follow this pattern. Despite lacking a smart 
destination distinction, the remaining destinations in Gipuzkoa showed 
results similar to those of Donostia. In addition to the higher number of 
connections per actor, there was greater reciprocity in the links between 
tourism actors, as well as a stronger tendency to form localised clusters 
of collaboration, as reflected in the higher average clustering coeffi-
cient. These findings suggest that socio-economic factors, specific to 
each region and country, may play a more significant role in shaping 
the foundational features of a destination’s socio-technical ecosystem 
than its smart tourism development level. 

Table 10. Connectivity qualities of tourism destinations’ digital networks 
 

DSS 
(n=233) 

CAC 
(n=112) 

UK 
(n=109) 

DBG 
(n=41) 

GOI 
(n=41) 

TEQ 
(n=18) 

Connections per actor in 
the "internal" network 

2.7 1.1 2.9 2.7 2.8 0.9 

Connections per actor 
("internal" & "external") 

1.5 1.4 1.7 1.5 1.5 1.3 

External/internal network 
size ratio 

31 28 17 41 38 6 

Disconnected actors 19% 48% 7% 15% 7% 17% 
Average clustering  
coefficient 

0.197 0.104 0.459 0.310 0.304 0.094 

Reciprocity level 18% 9% 18% 33% 36% 6% 
Note. Tourism destinations: DSS = Donostia/San Sebastián, CAC = Cáceres, UK = Urola 
Kosta, DBG = Debagoiena, GOI = Goierri, TEQ = Tequila; n refers to sample size. 

5 Discussion and future research 

The data analysis led to the development of grounded hypotheses. 
1. Varying tourism destinations are similar in a fundamental ICT 
structure. Similarities were found across destinations with varying 
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progress in smart tourism development and socio-economic and geo-
graphic contexts. The structure was shaped by global ICT actors such 
as multifunctional web platforms and social media. This consistency 
might be because these platforms provide essential services that are 
crucial for tourism across all stages and contexts of development. How-
ever, such dominance can create a “homogeneity” that shapes online 
spaces to align with the interests of major platforms, acting as “gate-
keepers.” 
2. The socio-economic context, to a greater extent, shapes the basic 
features of the socio-technical ecosystem than the level of smart 
tourism development. The context had some relevance for the inter-
sectoral relations diversity, network connectivity level, and the choices 
of ICT actors to connect with. The destinations of the same administra-
tive territory showed very similar digital network properties, while they 
had different levels of smart tourism development. The networks of dif-
ferent countries showed differences in the connected ICT actors (be-
yond the common “core”).  
3. Destinations similar in geographic characteristics establish simi-
lar relations in the socio-technical ecosystem. While destinations 
have a common fundamental structure, their geographic qualities may 
shape intersectoral relations and tourism actors’ relations with 
ICTs. Preferences for specific types of travel technology suggest that 
certain technologies may be well-suited to specific types of destina-
tions. Understanding these preferences could help formulate tailored 
recommendations for similar destinations. 
Future research should gather more data from diverse destinations that 
vary by country, region, size, and level of smart destination develop-
ment and introduce additional variables to describe these destinations 
more comprehensively. Furthermore, additional variables should be in-
corporated to enhance the comprehension of network structures. Fi-
nally, digital representations beyond organisational websites, such as 
social media profiles or listings on distribution platforms, can be in-
cluded. 
Effective governance requires long-term planning that aligns stake-
holder efforts with technological capabilities, ensuring cohesive collab-
oration between tourism providers, ICT actors, and public institutions. 
Flexible governance frameworks must integrate emerging technologies 
without disrupting stakeholder alignment. Empirical studies are essen-
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tial for evaluating digital transformations and identifying effective strat-
egies under varying conditions, promoting sustainable and inclusive 
growth. 
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Abstract. This study investigates the impact of time spent in the information 
search and booking phases on consumer satisfaction during the service experi-
ence within the hospitality industry. Using Process modeling tool (observed 
variable OLS and logistic regression path analysis modeling tool), the research 
explores how prolonged engagement in these pre-service activities can lead to 
heightened expectations, resulting in decreased satisfaction when experiencing 
the service. The study also examines the moderating role of emotional experi-
ence during the ser-vice, finding that positive experiences can mitigate the neg-
ative effects of extend-ed pre-service time by helping confirm consumer expec-
tations. Data were collect-ed from 1,000 tourists in Istanbul, Türkiye, across 
various 4-star and 5-star hotels and restaurants. The findings suggest that opti-
mizing digital platforms to re-duce the time invested in them is critical for en-
hancing satisfaction. Additionally, the importance of fostering a positive emo-
tional experience during the service is highlighted as a key strategy for confirm-
ing previous expectations and maintaining consumer satisfaction. This research 
contributes, both theoretically and practically, to the understanding of how dif-
ferent stages of consumer behavior interact to form satisfaction, offering in-
sights for improving service quality and consumer engagement in the hospital-
ity industry. 

Keywords: Consumer satisfaction, Searching time, Booking time, Information 
overload, Emotional experience. 
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1 Introduction 

In the hospitality industry, the consumer journey is increasingly shaped 
by digital platforms that offer a wealth of information and booking op-
tions in the hospitality services. While this abundance of choice em-
powers consumers, it also presents significant challenges. Prolonged 
search and booking phases can create heightened expectations, which, 
when unmet during the service experience, result in consumer dissatis-
faction. This research investigates the impact of time spent in the infor-
mation search and booking phases on consumer satisfaction on the hos-
pitality services, using Expectation-Disconfirmation Theory (EDT) as a 
theoretical framework. Additionally, we explore how positive emotions 
during the service experience can mitigate dissatisfaction caused by 
long pre-service phases, drawing on the Theory of Emotions [1]. 
According to Expectation-Disconfirmation Theory (EDT), consumer 
satisfaction is determined by the relationship between prior expecta-
tions and actual experiences. If the actual service fails to meet these ex-
pectations, negative disconfirmation occurs, leading to dissatisfaction 
[1], and in the context of this study, the prolonged time spent searching 
for information and booking hospitality services amplifies consumer 
expectations.  
Moreover, the Theory of Emotions plays a critical role in understanding 
how satisfaction is shaped during the service encounter. When consum-
ers feel positive emotions during their service interaction, these emo-
tions can help mitigate the dissatisfaction caused by prolonged search 
or booking times. This aligns with the concept that emotions play a piv-
otal role in recalibrating consumer perceptions, particularly when ex-
pectations have not been met [2]. 
Despite the well-established frameworks of these theories, there remain 
gaps in the literature, particularly regarding the impact of time invested 
in pre-service activities like search and booking. The objective of this 
research is to explore the dual influence of search and booking time on 
consumer satisfaction through the lens of Expectation-Disconfirmation 
Theory, while also examining the moderating effect of emotional expe-
riences during the service phase. By understanding how these factors 
interact, we aim to offer insights into optimizing pre-service digital ex-
periences and enhancing emotional engagement during the service, 
contributing to improved satisfaction and consumer engagement in the 
hospitality industry. 
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2 Literature review and hypothesis development 

At the heart of this study is Expectation-Disconfirmation Theory 
(EDT), which has been widely applied to consumer behavior research. 
According to EDT, satisfaction is determined by the gap between con-
sumers’ pre-service expectations and the actual service experience [1]. 
When actual experiences fall short of expectations, negative disconfir-
mation occurs, leading to dissatisfaction. In the context of the hospital-
ity industry, the time spent searching for information and booking ser-
vices can significantly influence these expectations [2]. 
Consumers today engage deeply with online content before making 
travel-related decisions. The more time they invest in reviewing op-
tions, reading online reviews, and comparing services, the higher their 
expectations become [3]. This relationship between extended pre-ser-
vice activities and heightened expectations has been documented in 
previous research [4,3]. However, when the actual service experience 
fails to meet these expectations, dissatisfaction is inevitable [5]. This is 
particularly true in digital contexts, where the availability of vast 
amounts of information leads to information overload, making it diffi-
cult for consumers to process and manage expectations effectively. 
Thus, we propose the following hypotheses: 
H1a: Increased time spent in the information search phase has a nega-
tive effect on consumer satisfaction during service encounter. 
H1b: Increased time spent in the booking phase has a negative effect 
on consumer satisfaction during service encounter. 
While expectations play a pivotal role in shaping satisfaction, emo-
tional experiences during the service encounter are equally critical. The 
Theory of Emotions suggests that emotions felt during service interac-
tions profoundly influence consumer perceptions and satisfaction [2]. 
Positive emotional experiences can act as a buffer, mitigating dissatis-
faction caused by unmet expectations, particularly when the service ex-
perience delivers pleasant and unexpected moments of delight. 
In the hospitality industry, where the service encounter is often laden 
with emotional meaning, positive emotions can override prior frustra-
tions. For example, a consumer who spent excessive time searching for 
a hotel or restaurant might develop high expectations. If the service it-
self provides an emotionally enriching experience—whether through 
exceptional customer service, personalized attention, or a memorable 
atmosphere—these emotions can recalibrate the consumer’s perception, 
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leading to overall satisfaction despite earlier frustrations [6]. Thus, we 
propose the following additional hypotheses: 
H2: A positive (vs. negative) emotional experience during service en-
counter has a positive effect on consumer satisfaction at that stage. 
H3a: A positive emotional experience during service encounter reduces 
the negative effect of time spent in the information search phase on 
consumer satisfaction during service encounter. 
H3b: A positive emotional experience during service encounter reduces 
the negative effect of time spent in the booking phase on consumer sat-
isfaction during service experience. 
Satisfaction not only influences a consumer's immediate experience but 
also has broader implications for long-term engagement with a brand or 
service. Previous research has shown that satisfied consumers are more 
likely to engage in positive behaviors such as repeat visits, loyalty, 
word-of-mouth advocacy, and digital engagement [7]. In the context of 
this study, we posit that consumer engagement is closely tied to satis-
faction during the service encounter. This relationship is particularly 
important in the hospitality industry, where digital interactions, social 
media engagement, and online reviews play a crucial role in shaping 
consumer perceptions. Thus, we propose: 
H4: Increased consumer satisfaction during service enjoyment has a 
positive effect on consumer engagement. 

3 Methodology and results 

This research employed a survey methodology to explore how time in-
vested in the search and booking phases affects consumer satisfaction 
and how emotional experiences during the service mitigate dissatisfac-
tion. Data were collected between 20 November and 30 December 
2023 from 1,000 tourists in Istanbul, Türkiye. The sample included 600 
hotel guests and 400 restaurant patrons. Both international and domes-
tic tourists were surveyed to capture diverse consumer behaviors. The 
survey measured key variables across the consumer journey: Search 
and booking time (time was categorized into five groups, less than 10 
minutes to more than 60 minutes, based on prior studies) [8]; Emo-
tional experience (participants rated their emotional experience (posi-
tive or negative) during the service encounter) [6]; Satisfaction (meas-
ured on a 5-point Likert scale, from “very dissatisfied” to “very satis-
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fied”) and; Consumer engagement (post-consumption engagement be-
haviors such as word-of-mouth advocacy and social media interactions 
were assessed) [9]. 
To test the hypotheses, process modeling (observed variable OLS and 
logistic regression path analysis modeling tool), was used to analyze di-
rect and moderating effects [10]. This allowed us to explore the rela-
tionships between search and booking times, satisfaction, emotional ex-
periences, and engagement. The preliminary results confirmed key hy-
potheses. Firstly, prolonged search and booking times negatively af-
fected consumer satisfaction. Consumers who spent more time in these 
phases reported lower satisfaction during the service encounter, in line 
with Expectation-Disconfirmation Theory (H1a and H1b). Secondly, 
positive emotional experiences significantly improved satisfaction. 
Consumers who experienced positive emotions during service reported 
higher satisfaction levels (H2). Thirdly, Emotional experiences miti-
gated the negative impact of long search and booking times. Positive 
emotions during the service buffered dissatisfaction caused by extended 
pre-service activities, supporting the Theory of Emotions (H3a and 
H3b). And finally, higher satisfaction led to increased consumer en-
gagement, with satisfied consumers more likely to engage in positive 
post-consumption behaviors, such as recommending the service or in-
teracting with the brand online (H4).  

4 Conclusions 

This study has investigated the relationship between the time spent in 
the information search and booking phases and its impact on consumer 
satisfaction during the service experience within the hospitality indus-
try. The analysis revealed that prolonged engagement in these pre-ser-
vice phases can lead to decreased satisfaction, primarily due to height-
ened consumer expectations that are difficult to meet during the service 
encounter. However, the research also demonstrated that positive emo-
tional experiences during the service can mitigate these negative ef-
fects, recalibrating consumer perceptions and enhancing overall satis-
faction. Firstly, the findings suggest that hospitality businesses should 
streamline their digital platforms, particularly in the search and booking 
phases, to minimize decision fatigue and frustration. Simplifying user 
interfaces, reducing the number of steps required to complete a book-
ing, and curating relevant information can reduce the time consumers 
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spend in pre-service phases, thereby mitigating the development of un-
realistic expectations. Secondly, under our knowledge, it is essential for 
businesses to ensure that the information provided during the pre-ser-
vice stages is clear, concise, and realistic. Offering accurate depictions 
of services, pricing transparency, and curated options can prevent the 
formation of expectations that are difficult to meet during the actual 
service experience. This will help businesses align consumer expecta-
tions more closely with the service they are able to deliver, reducing the 
risk of negative disconfirmation. Finally, positive emotional experi-
ences during the service encounter were shown to buffer the negative 
effects of prolonged search and booking times. Therefore, hospitality 
managers should focus on creating emotionally enriching service envi-
ronments, by training staff to deliver personalized, empathetic, and 
memorable service encounters. Such emotional engagement can realign 
consumer perceptions and enhance overall satisfaction, even when ini-
tial expectations are unmet. 
From a theoretical perspective, this study extends the application of ex-
pectation-disconfirmation theory and the theory of emotions to the con-
text of the hospitality industry, emphasizing the interactive nature of 
pre-service activities and emotional experiences. While these theories 
are well-established, this research offers new insights by demonstrating 
how digital engagement in pre-service phases, particularly time spent 
searching for information and booking services, amplifies expectations. 
The study also highlights the importance of emotions as a mitigating 
factor during the service experience, which has been less explored in 
previous hospitality research. 
From a managerial perspective, businesses could implement customiza-
ble interfaces that allow users to filter based on their preferred decision-
making style. For instance, “quick decision” modes could offer simpli-
fied searches with fewer but more targeted options, while “detailed 
comparison” modes could cater to users who want to explore more op-
tions with in-depth comparisons. Additionally, emotional priming strat-
egies can be used before the service to elevate consumer emotions and 
smooth the transition from the digital pre-service phase to the actual 
service experience. For example, sending emotionally engaging content 
(e.g., welcome videos, personalized recommendations) after booking. 
Moving forward, future research should explore how these dynamics 
vary across different geographic contexts, since this study was based 
solely on Turkish destinations. Additionally, future studies could also 
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delve deeper into the role of consumer emotions, particularly in the 
context of rationality versus emotional responses and how these shape 
long-term engagement and loyalty. 
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Abstract. Despite the growing interest in digital nomadism, there is a signifi-
cant gap in understanding its evolving landscape within the global context. 
Hence, this study explores the dynamics of the digital nomad lifestyle as well as 
their challenges and opportunities. Through topic modelling analysis of 11,210 
Instagram posts tagged with #digitalnomad and #digitalnomadvisa, the research 
identifies key mobility aspects within the digital nomad community. Findings 
highlight the significance of unlocking the strategy of geoarbitrage, and the in-
tersection of mobility and lifestyle. The study also reveals insights on entrepre-
neurship and remote work strategies. Finally, the analysis uncovers a trend to-
wards personal transformation, where digital nomads experience significant 
growth through autonomy, community engagement, and the challenges of a no-
madic lifestyle. 

Keywords: digital nomad; nomadic lifestyle; remote work; mobility; geo-arbi-
trage 

1 Introduction 

The COVID-19 pandemic has reshaped the profile of digital nomads, 
broadening it from primarily young freelancers and entrepreneurs to a 
more diverse group that now includes salaried employees, families, and 
a wider demographic of mobile workers [1, 2].  Enabled by digital tech-
nologies and the rise of remote work, digital nomads are individuals 
seek to balance work and leisure while living in low-cost regions while 
earning higher wages from remote work [3]. Often portrayed as young 
avant-garde individuals, digital nomads are seen as individuals who 
have broken free from traditional office norms, choosing instead to 
travel the world and work remotely on a laptop from the beach or in 
cafes in idyllic locations. However, the concept of digital nomads has 
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increasingly broadened, encompassing lifestyles and practices that go 
beyond this initial stereotype [1]. The post-pandemic nomad lifestyle 
has created a new category of long-term visitors who contribute to local 
economies in unique ways, blending their professional and personal 
lives across different destinations. Stakeholders such as local govern-
ments, tourism managers, and service providers are faced with both 
challenges and opportunities as they adapt to this evolving demo-
graphic. By examining the impact of geoarbitrage and long-term mobil-
ity on tourism destinations, the research explores the challenges and op-
portunities posed by digital nomads with their work-leisure hybrid life-
style. As digital nomads continue to blur the lines between tourists, res-
idents, and workers, destinations are encouraged to create new dynam-
ics in tourism and remote work ecosystems [4] so as to offer guidance 
catering to the unique needs of digital nomads, such as reliable internet, 
coworking spaces, and community-building activities.   

2 Theoretical background 

With the widespread availability of digital technology and interconnec-
tivity, mobility has become more feasible than ever, empowering digi-
tal nomads to seamlessly transition between destinations [5]. In the 
context of digital nomadism, mobility extends beyond mere geograph-
ical displacement. It encompasses social and cultural dimensions, high-
lighting how individuals navigate and interact with diverse environ-
ments and economies while remaining tethered to global networks [6]. 
Turned into a lifestyle, mobility—as fluid and transient status of mo-
dernity [7]—allows digital nomads the conscious avoidance of tradi-
tional constraints such as permanent housing or traditional offices.  
In the post-pandemic world, mobility is also supported by policy 
changes such as digital nomad visas. The growing adoption of digital 
nomad visa programs [8], aimed at attracting long-term, skilled remote 
workers, has further facilitated mobility by providing legal frameworks 
that offer flexibility for extended stays while working remotely [9]. 
This allows digital nomads to adjust their locations in accordance with 
personal aspirations, lifestyle choices, or the pursuit of financial effi-
ciency through geoarbitrage [10].  
Digital nomads apply geoarbitrage—the practice of living in low-cost 
regions while earning higher wages from remote work—to stretch their 
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income and achieve higher standards of living [11]. This practice is cru-
cial to their lifestyle, allowing them to enjoy financial freedom while 
traveling [12]. In digital nomadism, geoarbitrage has been traditionally 
associated with young entrepreneurs and freelancers [3]. However, the 
pandemic-induced shift to remote work has broadened this demo-
graphic with salaried employees and professionals now leveraging geo-
arbitrage to improve their quality of life while maintaining stable in-
come streams [2]. This aligns with the FIRE (Financial Independence, 
Retire Early) movement, where individuals seek to reduce living ex-
penses and maximise savings, potentially to achieve financial inde-
pendence more rapidly [13]. 
Their ability to stay for extended durations without the need to com-
mute to a physical office makes them unique participants in the tourism 
ecosystem [14]. This work-leisure hybrid behaviour [15] creates a new 
demand for tourism services that cater to long-term, tech-savvy resi-
dents who need a mix of professional infrastructure and leisure experi-
ences. Tourism destinations have recognised this trend and adapted to 
attract digital nomads by promoting the development of their service 
infrastructure beyond offering digital nomad visas such as coworking 
spaces [16,17]. These services are key to enabling digital nomads to 
fully engage in geo-arbitrage, making it possible to work efficiently 
from anywhere while managing their financial interests [18].  
As the digital nomad community grows, understanding mobility pat-
terns and the practice of geoarbitrage has become a central aspect for 
tourism destinations. This shift not only has a major impact the dynam-
ics of remote work but has also redefines the traditional distinctions be-
tween tourists, residents, and workers [4]. Digital nomads, as work-lei-
sure hybrids [15], require therefore destinations to adapt to their unique 
needs. This study seeks to explore how the post-pandemic digital no-
mad lifestyle, and financial optimization, driven by mobility and geo-
arbitrage, influenced tourism dynamics in search of a balance work, 
travel, and financial optimization. 

3 Methodology  

To explore mobility and geoarbitrage within the digital nomad commu-
nity, this study analyses Instagram posts using the hashtags #digital-
nomad and #digitalnomadvisa shared by Instagram users (self-identi-
fied digital nomads). Instagram was chosen for data exploration due to 
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its widespread use among digital nomads [10], making it an ideal plat-
form where they share their opinions, experiences, and travel-related 
content. The #digitalnomad hashtag captures content related to the digi-
tal nomad lifestyle, while #digitalnomadvisa specifically highlights 
posts that discuss various destinations, visa options, and associated at-
tractions.  
Data was extracted using Apify in May 2024. The collected data in-
cluded date of post, captions, post URLs, and number of likes and com-
ments. Recognizing the potential shifts in perceptions and behaviours 
due to the COVID-19 pandemic, the research purposely focused on 
posts from 2023 onwards to ensure relevance to the current era. In total, 
8,508 posts tagged with #digitalnomad and 2,702 posts tagged with 
#digitalnomadvisa were extracted.  
The collected data underwent several pre-processing steps to ensure its 
suitability for subsequent topic modelling analysis. BERTopic, an 
emerging topic modelling technique that leverages BERT (Bidirec-
tional Encoder Representations from Transformers) to generate high-
quality embeddings for textual data, was employed. BERTopic utilizes 
a sentence-transformers model and applies a class-based term fre-
quency-inverse document frequency (c-TF-IDF) algorithm. The higher 
the c-TF-IDF value for a term, the more it signifies the relevance of that 
term to its respective topic.  

4 Results and discussion 

Based on the extracted posts, BERTopic identified 27 distinct clusters, 
which were organized into five main dimensions: 1) entrepreneurship 
and remote work strategies (n=4), 2) unlocking the strategy of geoarbi-
trage (n=9), 3) travel experiences and tourism destinations (n=7), 4) 
crossroads of mobility and lifestyle (n=5), and 5) personal transfor-
mation and community building (n=2). Figure 1 outlines a summary of 
the five main aspects, along with the strategies and expectations shared 
by self-identified digital nomads on Instagram. 
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Figure 15. An overview of the various aspects of digital nomad lifestyle 

 

Overall, the digital nomad lifestyle flourishes at the intersection of en-
trepreneurship and remote work strategies, where individuals harness 
various tools to succeed in their ventures. This aspect explores issues 
such as how leveraging virtual assistants can boost productivity and ex-
plores effective marketing techniques vital for audience engagement. 
This aligns with the principles of the gig economy [1], where flexibility 
and multiple income sources are crucial for sustaining a mobile life-
style. Meanwhile, geoarbitrage emerges as a compelling strategy for 
maximising financial potential by living in lower-cost regions while 
earning from higher-cost markets. This aspect centres on visa options, 
detailing application processes, residency requirements, and legal work 
alternatives for digital nomads who expatriate [9]. Essentially, insights 
on strategically selecting destinations not only based on economic fac-
tors but also on the availability of tourism infrastructure and cultural 
experiences can significantly enhance the overall quality of life for dig-
ital nomads. 
Furthermore, the synergy between mobility and lifestyle allows for an 
exploration of advanced technologies that improve work efficiency, all 
while maintaining a balanced life [4]. This interplay not only fosters 
productivity but also encourages a more flexible approach to work-
spaces, enabling individuals to adapt their environments to suit both 
professional and personal needs. By exploring travel experiences and 
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ideal tourism destinations, such as unique island tours and vanlife ad-
ventures, remote workers can enhance their lifestyle while broadening 
cultural horizons, which is closely linked to the mobility paradigm [6]. 
Such experiences can lead to increased creativity and inspiration, ulti-
mately enriching both their personal lives and professional outputs.  
Finally, the topics reflect a recent and emerging trend centred on per-
sonal transformation, encompassing aspects such as self-actualization, 
personal growth, and overall well-being. Narratives from those who 
have embraced this lifestyle reveal the empowerment and self-discov-
ery that come with it. Community building through coworking spaces 
[16] and networking opportunities enriches the nomadic experience, 
emphasizing the importance of connecting with like-minded individuals 
for mutual growth and development.  

5 Conclusion  

Overall, this research highlights that digital nomads thrive at the inter-
section of remote work and entrepreneurship, utilising strategies like 
geoarbitrage to maximise financial potential and improve quality of life 
through strategic destination choices. Personal growth and community 
building are also emphasised, showcasing the role of coworking spaces 
and networking in enriching the nomadic lifestyle. The findings pro-
vide significant theoretical and practical contributions to the under-
standing of digital nomadism in the post-COVID-19 landscape based 
on relevant Instagram posts. Theoretically, it expands upon existing lit-
erature by situating digital nomadism within the broader frameworks of 
mobility and geoarbitrage, illustrating how these concepts intertwine to 
redefine traditional work and travel paradigms. The identification of 
distinct clusters through topic modelling further enriches the compre-
hension of diverse narratives within the digital nomad community. 
Practically, the findings underscore the need for tourism destinations 
and service providers to adapt to the evolving demands of digital no-
mads. By recognizing the unique blend of work and leisure that charac-
terizes this demographic, stakeholders can tailor their offerings—rang-
ing from coworking spaces to visa facilitation—to better serve the 
needs of long-term, tech-savvy residents. This not only enhances the 
tourist experience but also fosters local economies by attracting skilled 
remote workers who contribute financially to their host locations. 
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Yet, this study is not without its limitations. First, relying on Instagram 
as the sole data source may not fully capture the diverse experiences of 
all digital nomads. Additionally, the focus on posts from 2023 onwards 
may overlook earlier trends and shifts in the digital nomad landscape 
influenced by the pandemic. Looking ahead, future research should ex-
plore narratives across various digital platforms and incorporate inter-
views or surveys to gain deeper insights into the motivations and chal-
lenges faced by digital nomads. Furthermore, it would be beneficial to 
delve deeper into the narratives surrounding each identified aspect, as 
well as to examine other relevant hashtags. By exploring how these di-
mensions influence the lived experiences of digital nomads, this work-
ing paper can gain a more nuanced understanding of their motivations 
and challenges. Additionally, examining the long-term implications of 
digital nomadism on local cultures and economies will be crucial for 
developing sustainable models that benefit both nomads and host com-
munities. Through this exploration, this research aims to contribute to a 
more holistic understanding of this dynamic lifestyle and its implica-
tions for the future of work and travel.  
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Abstract .outh Africa's rich biodiversity and nature-based tourism face signifi-
cant conservation challenges, including habitat fragmentation, invasive species, 
and poaching. This study explores how Information and Communication Tech-
nologies (ICTs), mainly social media, can activate pro-environmental personal 
norms among tourists to support conservation in South Africa. Drawing on the 
Norm Activation Model (NAM) and the Theory of Planned Behaviour (TPB), 
the research aims to understand how social media platforms influence tourists' 
conservation attitudes and behaviours. A mixed-methods approach will be em-
ployed, combining a netnographic analysis of social media content and a survey 
of domestic and international tourists. The study expects to reveal that social 
media plays a crucial role in shaping personal norms and encouraging pro-envi-
ronmental behaviours, such as sustainable tourism practices, recycling, and re-
source conservation. This research will fill a critical gap in understanding ICT's 
role in conservation within an African context and offer practical recommenda-
tions for leveraging social media to influence pro-environmental behaviours and 
enhance sustainable tourism and conservation efforts in South Africa. 

 

Keywords: Information and Communication Technology, Social Media, Per-
sonal Norms, Conservation. 

1 Introduction 

Environmental sustainability is critical in South Africa, a country 
known for its rich biodiversity and numerous nature-based tourism des-
tinations. However, iconic species like the African elephant and rhinoc-
eros are under severe threat, with poaching fueled by the lucrative black 
market for rhino horn and exacerbated by corruption within wildlife 
management [17]. These challenges are compounded by environmental 
degradation from urbanisation, pollution, and illegal activities like sand 
mining, contributing to South Africa'’s ecological deficit and straining 
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its natural resource base [18][19]. Socio-economic disparities further 
hinder conservation efforts, with urban residents typically showing 
greater environmental awareness than rural communities, who often de-
pend on natural resources for their livelihoods [20]. This disparity un-
derscores the need for inclusive strategies that balance ecological sus-
tainability with community engagement and economic realities. While 
traditional conservation efforts have focused on policymaking and in-
dustry regulation, a growing need exists to engage tourists directly in 
pro-environmental behaviours. This research explores how information 
and communication technology (ICT), mainly social media, specifically 
Facebook, TikTok and Instagram, can activate pro-environmental per-
sonal norms among tourists, thereby supporting conservation efforts in 
South Africa. 

The study will adapt the theoretical framework used by [1], which investigates the 
role of informational, normative, and emotional cues in activating personal norms. 
Specifically, social media presents a far-reaching platform for promoting conservation 
behaviour. Pro-conservation behaviour from tourists includes but is not limited to 
making financial contributions, voluntourism and changes in personal sustainable be-
haviour, such as recycling and reducing water usage. 

Research indicates that personal norms, which are feelings of moral obligation to 
act pro-environmentally, play a crucial role in shaping behaviour. As a source of in-
formation, social media has immense potential to influence the formation of norms 
that impact pro-environmental behaviours. Moreover, conservationists could use ICT, 
especially social media, to influence personal norms and lead to sustainable behaviour 
that ultimately contributes to conservation among tourists. 

2 Background 

Integrating Information and Communication Technologies (ICTs) into conservation 
efforts is increasingly seen as a vital approach to promoting sustainable nature-based 
tourism and environmental sustainability [2]. ICTs, particularly social media, facili-
tate information sharing and awareness, engaging both tourists and local communities 
in conservation efforts [3]. These technologies enable the monitoring of environmen-
tal impacts and encourage sustainable practices, ensuring tourism contributes posi-
tively to environmental and community development. User-generated content on so-
cial media plays a significant role in promoting pro-environmental behaviour [4]. Pro-
environmental behaviour is also referred to using various terms such as, but not lim-
ited to, green behaviour, environmentally sustainable consumer behaviour, and eco-
friendly behaviour or consumption, and it has become a hot topic among tourism aca-
demics and practitioners [21]. Social media enhances subjective norm perception, fos-
tering pro-environmental attitudes [5]. Communication campaigns highlighting envi-
ronmental progress further encourage eco-friendly behaviour [6]. The Value-Belief-
Norm (VBN) framework links personal values with pro-environmental norms, influ-
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encing behaviour [7]. Green advertising and descriptive norms also promote sustaina-
ble actions [8]. Normative influences from family and friends affect adolescent pro-
environmental behaviour [9], while the Value-Identity-Personal Norms model pre-
dicts adult behaviour [10]. In South Africa, the effects of climate change, including 
droughts and floods, highlight the importance of ICTs, such as social media, for con-
servation efforts [11]. Despite these advancements, the role of social media in influ-
encing nature-based tourists'’ conservation behaviour remains underexplored. This 
study addresses this gap, adapting findings from [12] to the South African context to 
explore how social media can enhance conservation strategies involving eco-tourists, 
scientists, and local authorities [13]. 

3 Purposw 

The purpose of this study is: 

1. To quantitatively explore how the effective use of social media influ-
ences tourists' norms towards conservation attitudes and behaviour. 

2. To explore to which extent local influencers affect the residents' pro-
environmental behaviour and defence of their own environment. 

3. To analyse how effectively using ICTs, specifically social media, in-
fluences tourists' norms towards conservation attitudes and behaviour 
through a qualitative content analysis of social media data. 

4. To develop recommendations for using social media to influence 
tourists' personal norms. 

4 Theory 

Vital theoretical frameworks must be examined to investigate how so-
cial media influences nature-based tourists' personal norms towards 
conservation. The Theory of Planned Behaviour (TPB) and the Norm 
Activation Model (NAM) provide foundational insights into conserva-
tion behaviour. 
Integrating the Theory of Planned Behaviour (TPB) and the Norm Acti-
vation Model (NAM) provides a comprehensive framework to address 
the complexity of promoting pro-environmental behaviour among na-
ture-based tourists through social media [22]. NAM emphasises moral 
obligations and personal responsibility, activated through awareness of 
consequences (AC) and ascription of responsibility (AR). At the same 
time, TPB focuses on behavioural intention shaped by attitudes, subjec-
tive norms, and perceived behavioural control (PBC) [23]. Social media 
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can activate AC and AR (NAM), reinforcing positive attitudes and sub-
jective norms (TPB) by fostering awareness and a sense of accountabil-
ity through informational cues and social interactions. The inclusion of 
PBC in TPB complements NAM by addressing the feasibility of ac-
tions and empowering users with actionable conservation tips. Method-
ologically, combining quantitative surveys to measure variables from 
both models and netnographic analysis of user-generated content ena-
bles an in-depth understanding of how social media facilitates norm ac-
tivation and behavioural intention [24].  
Studies support the relevance of these models: [14] highlight tourists' 
values in shaping personal norms for biodiversity protection, while [15] 
integrate environmental attitudes in an ecotourism model reflecting 
TPB's principles. Additionally, [24], [11], and [13] explore social me-
dia's impact on tourists' conservation attitudes, demonstrating the 
frameworks' adaptability. Integrating these insights offers a comprehen-
sive methodology for examining social media's influence on conserva-
tion behaviour, notably through user-generated content (UGC). 

5 Methodology 

This study will adopt a mixed-methods research design (figure 1), com-
bining netnographic analysis of social media content and survey re-
search among international and national nature-based tourists visiting 
South Africa and using social media. 
The quantitative data collection will involve a structured questionnaire 
measuring participants' awareness of environmental consequences, the 
ascription of responsibility, and the activation of pro-environmental 
personal norms. The questionnaire will include standardised items as-
sessing various variables of interest, such as informational, normative, 
and emotional cues, alongside pro-environmental personal norms and 
behaviours. Participants will be selected using convenience and snow-
ball sampling, with the survey administered electronically. The desired 
sample size would be 384, according to Krejcie and Morgan's guide-
lines (1970:607) when a population (N) of 72,000 is concerned. Data 
analysis will include descriptive statistics, exploratory factor analysis 
(EFA), correlation analysis, and regression analysis. 
For qualitative data collection, the study will analyse publicly available 
Facebook data from tourism and conservation-related groups, focusing 
on South African travel communities from December 2024 to February 
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2025. Using tools like Netvizz, anonymous data from posts, comments, 
and interactions will be gathered, ensuring relevance through specific 
inclusion and exclusion criteria. 

6 Future Research Directions 

Future research directions for understanding the impact of social media on conserva-
tion behaviours among nature-based tourists can be explored through several avenues: 

1. Longitudinal studies to track changes in social media engagement 
and pro-environmental norms over time. 

2. Comparative studies to investigate variations in attitudes and behav-
iours between domestic and international tourists. 

3. Expanding the qualitative aspect through interviews or focus groups 
to provide deeper insights into how social media shapes personal 
norms and motivations for pro-environmental behaviours. 

4. Examining the effectiveness of various social media platforms, such 
as Instagram and Twitter, in promoting conservation awareness. 

5. Exploring the role of influencers and user-generated content in driv-
ing conservation behaviours. 

6. Investigating technological innovations like augmented and virtual 
reality to promote conservation messages. 

Informing policy implications for using social media as a tool for environmental edu-
cation and awareness campaigns in tourism. 
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Abstract. Given the importance of gastronomy for tourism and hospitality, this 
research explores the potential impact of immersive technologies on gastro-
nomic experiences with local food products. Specifically, Virtual Reality (VR) 
offers new opportunities to create more engaging culinary experiences. This 
study addresses how VR can simulate environments that complement the food 
being tasted, thus affecting consumers' sensory experience and product evalua-
tion. The congruency of the immersive environment on food perception is also 
considered. An experiment involving actual customers was conducted. Partici-
pants were randomly assigned to one of three conditions: a non-VR condition, a 
congruent VR environment, or a non-congruent VR environment, and were 
asked to sample a local product. In the VR-environment conditions, the partici-
pants had the VR experience while ingesting the product. After tasting the prod-
uct, participants completed a questionnaire measuring the constructs of interest: 
arousal, pleasure, focused attention, processing fluency, and product evaluation. 
The results of this study aim to provide practical insights for tourism and hospi-
tality professionals on how to integrate VR into gastronomic experiences in 
their aim to offer innovative, technology-enhanced culinary experiences.  
 

Keywords: Tasting experience, Virtual Reality, Multisensory. 

1 Introduction 
Gastronomy is one of the key areas in the hospitality and tourism fields 
[1]. The role of food in tourism has gained attention in the last few 
years as tasting local food is recognized as a fundamental aspect of 
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tourism decision-making and overall experience [2]. As reported by [3], 
the global culinary tourism market reached a value of USD 11.5 billion 
in 2023, with an anticipated growth rate of 19.9% annually between 
2024 and 2030, underscoring its significant potential within tourism. 
For destinations, offering local food is seen as a valuable asset that fos-
ters deeper connections with local culture [4] while promoting the sus-
tainable development of the community [5]. Thus, building innovative 
and authentic culinary experiences is essential in shaping tourists’ per-
ceptions and memories, making them a vital component of the overall 
travel experience. 
Food experiences are inherently multisensory, including not only the 
flavors of the food but also the environment in which it is tasted. The 
atmosphere, design, and other related sensory cues shape the overall ex-
perience [6]. In recent years, the growing trend toward experiential din-
ing has led consumers to seek unique, immersive experiences that go 
beyond traditional food service [7,8]. Therefore, tasting becomes an or-
chestrated event where the fusion of sensory inputs creates a memora-
ble encounter [9]. 

Technological advancements are further enhancing this process. The 
emerging field of human-food interaction, a branch of human-computer 
interaction, specifically examines how technology can support and en-
rich food-related experiences [10]. Sensory-enabling technologies such 
as Virtual Reality (VR), offer innovative opportunities for exploring 
multisensory interactions across various contexts [11,12], including 
tourism-related tasting experiences. The application of VR in gastron-
omy tourism opens up new possibilities for enhancing tasting experi-
ences by introducing sensory inputs that are otherwise difficult or im-
possible to achieve in traditional settings [13]. For instance, a virtual 
vineyard can enhance a wine tasting experience, virtually transporting 
consumers to the location where the grapes are grown, deepening their 
connection to the product and its origins. These immersive experiences 
have been shown to increase emotional engagement, ultimately promot-
ing favorable behaviors [14,15]. 

VR is regarded as a valuable tool for creating food-related environ-
ments that elicit emotional responses from users [16]. VR holds poten-
tial for assessing consumer perceptions of local food, as it enhances en-
gagement and involvement with products and brands [17]. Previous 
studies on VR and tasting experiences have focused on replicating real-
world eating conditions [17,18] and examining visual-taste congruency 
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[19]. However, the existing literature remains in its early stages, with 
results that are often mixed or inconclusive. Based on the framework of 
[11], we consider tasting as the core experience, with VR generating 
empowered experiences that may either enhance (related empowered 
experiences) or divert (diverted empowered experiences) attention from 
the core. This work in progress aims to address how VR environments 
influence the taste of local food, specifically exploring how the congru-
ency of the immersive environment (context of the experience) can 
modify the food tasting experience -enhancing it if congruent or divert-
ing if non-congruent- and its subsequent effects on food perception. 
The results can provide destination managers with insights to offer 
more suitable and innovative tasting experiences. 

2 Theoretical development 

Devices with a high degree of technological embodiment, such as VR 
glasses, generate high levels of immersion and sensory stimulation in 
the experience [11]. Arousal refers to the feelings of excitement or 
stimulation that humans feel during an experience [20]. In the context 
of sensory-enabling technologies, VR can heighten arousal by stimulat-
ing multiple senses simultaneously [21]. These multisensory inputs, 
when aligned with the overall target experience (e.g., the food), are 
likely to trigger higher excitement states due to the immersive nature of 
VR. As noted in the congruity theory [22], individuals are inclined to 
seek cognitive harmony and consistency between various elements they 
encounter. Then, if the elements are congruent, users experience less 
cognitive dissonance, leading to stronger evaluations. In line with this 
theory, [23] note that congruent sensory cues are processed more effi-
ciently, so it is proposed that viewing content related to the food will 
reinforce the effect of VR on arousal. Thus:  
H1: Tasting food in a VR environment (relative to non-VR) will posi-
tively affect consumers’ arousal in the tasting experience. 
H2: The effects proposed in H1 will be stronger when a congruent con-
text is viewed in VR (compared to non-congruent VR and non-VR). 

Focused attention is the brain's capacity to direct and maintain concen-
tration on a specific stimulus over a period of time [24]. Selective atten-
tion theory posits that individuals have a limited capacity for pro-
cessing information and must selectively focus on certain stimuli while 
filtering out others [25]. When consumers experience heightened 
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arousal, such as excitement or stimulation, their cognitive resources are 
diverted toward managing the arousal itself. This state can reduce the 
individuals’ capacity to focus on other sensory details. In a tasting ex-
perience, high levels of arousal may therefore reduce consumers' ability 
to focus on specific attributes of the product itself.  
Nevertheless, arousal can amplify the pleasure consumers experience 
when tasting food by intensifying their emotional responses to the sen-
sory experience. Arousal leads to pleasant and entertaining experiences 
in enjoyable situations [26]. Given the context of this research and the 
ability of VR technology to offer entertaining experiences [27], arousal 
is expected to have a positive impact on pleasure. Therefore: 
H3a: Perceived arousal will negatively affect consumers’ attention in 
the food tasting. 
H3b: Perceived arousal will positively affect consumers’ pleasure in 
the tasting experience. 
Processing fluency refers to the subjective experience of how easily in-
formation is processed [28]. Perceived attention and pleasure positively 
influence consumers' fluency, as they enhance the ease with which sen-
sory information is processed. If individuals pay attention to the cues in 
their environment, this ensures that sensory inputs are thoroughly pro-
cessed, leading to more efficient cognitive responses [29]. When atten-
tion is directed toward relevant stimuli, the brain can integrate sensory 
information more efficiently, potentially facilitating a more fluent expe-
rience. Moreover, pleasurable stimuli are often processed with less cog-
nitive effort and are more likely to elicit positive evaluations [30]. To-
gether, it is proposed that higher levels of attention and pleasure will 
create a more fluent and effortless interaction with the food tasting ex-
perience: 
H4: Perceived attention in the food tasting (a) and pleasure (b) will 
positively affect consumers’ fluency in the tasting experience. 
Following the processing fluency theory [31], when information about 
an object is easy to process (high fluency), it is more likely to be judged 
positively, whereas difficult processing (low fluency) can lead to nega-
tive evaluations. In a food tasting context, when the evaluation process 
is easier, consumers may be more likely to give favorable judgments 
because they face fewer mental obstacles and feel more confident in the 
evaluation. Therefore: 



 

 236 

H5: Fluency will positively affect consumers’ evaluation of the product 
in the tasting experience. 

3 Methodology 

To test the hypotheses, a one-factor between-subjects experiment was 
conducted. The experiment took place during three consecutive days at 
a central market, where actual consumers were recruited as participants 
in the study.  
Once the participants arrived at the experimental room, which was lo-
cated in the central market’s basement, the research team provided 
them with a brief explanation of the study's procedures. Following this, 
participants were asked to sample a local food product (a type of cured 
sausage) and were randomly assigned to one of three conditions. In the 
control condition, the participants sampled the product with no VR 
complement. In the product-VR environment congruent experience, the 
participants tasted the product while watching a 360-degree video of a 
hike in the region where the experiment took place (the food product 
needs no cooking and is normally consumed in this kind of situation). 
In the product-VR environment non-congruent experience, the virtual 
hike was in a distant region from a different continent. Meta Quest 2 
devices were used for the VR experiences. Thus, although the partici-
pants saw the product before tasting it, the intake was blind for them 
(as they were wearing the VR headset). 
After tasting the product, participants completed the remaining sections 
of the questionnaire, including variables previously validated in the lit-
erature: three items for perceived arousal ([20]; e.g., “The tasting expe-
rience has been exciting”), three items for perceived attention ([32]; 
e.g., “I was totally focused on tasting the food”), three items for per-
ceived pleasure ([20]; e.g., “The tasting experience has been pleasant”), 
two items for processing fluency ([33];e.g., “It has been easy to evalu-
ate the product”) and three items for the evaluation of the tasted product 
([34]; “The product tasted is delicious”). The measurements were made 
on 7-point Likert scales, ranging from “1 = strongly disagree” to “7 = 
strongly agree”. The final questions included control and sociodemo-
graphic variables. The final valid sample consisted of 139 participants. 
The research team is currently analyzing the data, which will be pre-
sented at the conference. 
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Abstract. With the growth of Online Travel agencies (OTAs), online hotel res-
ervations have surpassed offline bookings, making digital marketing strategies 
increasingly crucial for hotel sales. Since hotel rooms are perishable goods, ef-
fective online marketing is indispensable. This study, based on decision frame 
and framing effect theories in consumer psychology, investigates the impact of 
different methods of displaying room availability on consumer purchasing be-
havior. This experimental study adopts a 2 (Remain vs. Sold) x 2 (Rate vs. %) 
factorial design. Participants are randomly assigned to one of four groups and 
are exposed to different stimuli, after which they evaluate the stimuli using a 7-
point Likert scale. These evaluations are used to analyze how combinations of 
the four numerical display methods influence consumers' perceived risk, impul-
sive behavior, and ultimate purchasing decisions. By exploring these effects, the 
study aims to provide insights into optimizing marketing strategies that leverage 
consumer psychology to increase bookings, thereby enhancing the effectiveness 
of hotel room sales across OTAs and other online platforms 

Keywords: OTA, decision framework, framing effect, perceived risk, per-
ceived impulsiveness  

1 Introduction 

The rise of Online Travel Agencies (OTAs) has revolutionized the tour-
ism industry, providing travelers with the convenience of comparing 
and booking travel products on a single platform [4]. As of 2024, 82% 
of global bookings and 57% of hotel reservations are made online, with 
OTAs accounting for 41% of total travel market bookings [6, 19, 4]. 
OTAs offer 24/7 accessibility and price transparency, allowing con-
sumers to make faster and more informed decisions [2]. Research indi-
cates that price specificity (e.g., $159.99 vs. $160) and price framing 
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significantly influence consumer preferences and satisfaction [8]. The 
price framing effect is a powerful marketing tool that enables busi-
nesses to design pricing strategies that shape consumer perceptions and 
influence purchasing decisions. Consumers trust online platforms be-
cause of their clear price presentation and the ability to compare op-
tions, which drives hotel bookings through OTAs [22]. 
This study explores how the display of room availability ("Remain" vs. 
"Sold") and numerical formats ("Rate" vs. "%") impact consumer pur-
chasing behavior, drawing on decision frame and framing effect theo-
ries [7, 21]. While previous research has examined pricing strategies 
such as discounts or color cues [10, 9], little attention has been given to 
how room availability displays affect consumer behavior. This study 
aims to fill this gap by investigating how these displays influence con-
sumer choice, impulsiveness, and perceived risk during OTAs book-
ings. 
The objective of this research is to provide strategic insights for OTAs 
and online platform providers, proposing effective methods for display-
ing room availability that positively influence consumer behavior and 
enhance hotel sales on OTAs platforms. 

2 Literature Review 

2.1 Decision Framework 

The decision framework is a theoretical structure for analyzing factors 
involved in decision-making, such as information search, analytical 
techniques, and procedural control, which vary depending on the signif-
icance of the purchase [1]. Impulsivity plays a critical role in this pro-
cess, as consumers often make different purchasing decisions based on 
how information is framed. On OTAs and online platforms, framing ef-
fects can be leveraged to influence consumer behavior. Specifically, 
positive (gain) frames highlight the benefits of rewards, thereby encour-
aging impulsive purchases, particularly in reward-driven scenarios. 
Conversely, negative (loss) frames trigger anxiety about missing out, 
further stimulating impulsive buying. The way information is framed—
whether positively or negatively—has a substantial impact on con-
sumer responses, particularly in emotionally charged decision-making 
contexts. 
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2.2 Framing Effect 

The Framing Effect theory explains that consumer perception and reac-
tions can change depending on how the same information is presented. 
For example, showing room availability as "90% available" might feel 
less urgent compared to "only 10 rooms left," which creates urgency 
and encourages faster decisions [22]. This effect also applies to price 
framing, where how pricing is shown influences purchasing decisions. 
In marketing and sales, how information such as price or product de-
tails is structured plays a crucial role in shaping consumer behavior and 
influencing their final decisions. This makes framing strategies key 
tools in promoting consumer engagement and sales. 

2.3 Perceived Risk 

Perceived risk refers to the uncertainty that consumers feel about poten-
tial negative outcomes in a purchasing situation. Different forms of 
risk, including financial, performance, and social risks, play a signifi-
cant role in consumer behavior. Consumers experience heightened per-
ceived risk in online shopping environments, which can be  
mitigated through trust-building and transparent information [14, 15].  

2.4 Perceived Impulsiveness 

Impulsiveness has long been an important topic in consumer behavior 
and marketing research. In the tourism and hospitality industry, impul-
sive purchases often occur due to emotional stimuli, time pressure, and 
perceived scarcity. Impulsiveness is also related to an individual's per-
sonality traits, with less self-controlled consumers more likely to react 
impulsively to external stimuli [9, 18].  

3 Research Model and Hypotheses Development 

This study builds on the decision framing effect proposed by Tversky 
and Kahneman (1981) and framing effect theory, which explain how 
consumer purchase perceptions and behaviors shift based on how infor-
mation is presented [22, 21]. The research investigates how framing ho-
tel room availability as positive ("Remain") or negative ("Sold") influ-
ences consumer decision-making, particularly in terms of perceived 
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risk and impulsiveness. Furthermore, the study compares the impact of 
numerical framing methods, such as "Rate" versus "%." 
Participants will be exposed to various room availability displays 
through simulated scenarios and stimuli and will evaluate their purchas-
ing perceptions and behaviors using a 7-point Likert scale. The objec-
tive of this research is to propose room availability framing as a strate-
gic marketing tool for OTAs and online platforms. 
This study extends prior research on decision framing in consumer con-
texts [22, 21]. The ultimate goal is to establish room availability fram-
ing as an effective marketing strategy. 
The research model is presented in Figure 1. Hypotheses include: 

Hypothesis 1: Displaying room availability as "Remain" increases the 
likelihood of booking more than when displayed as "Sold."  

Hypothesis 2: Perceived risk mediates the relationship between the 
room availability display method and booking likelihood. Specifi-
cally, when displayed as "Remain," perceived risk decreases, while 
displaying as "Sold" results in higher perceived risk.  

Hypothesis 3: Perceived impulsiveness mediates the relationship be-
tween room availability display method and booking likelihood. 
When displayed as "Remain," perceived impulsiveness increases, 
while "Sold" results in lower perceived impulsiveness.  

Hypothesis 4: The numerical display method moderates the relation-
ship between room availability display method and booking likeli-
hood. When the number is displayed as a “Rate”, perceived risk de-
creases, increasing booking likelihood.  

Hypothesis 5: When the number is displayed as a “Rate”, perceived 
impulsiveness increases, thereby increasing booking likelihood.  

Hypothesis 6: When the number is displayed as a “%”, the room avail-
ability display method has no significant impact on booking likeli-
hood.  
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Fig. 16. Research Model 

4 Research Methodology 

This study employs a 2x2 experimental design to investigate how room 
availability displays ("Remain" vs. "Sold") and numerical presentation 
formats ("Rate" vs. "%") influence consumer purchase decision-mak-
ing.  
Using a between-subjects design, participants are randomly assigned to 
one of four groups. They are exposed to stimuli featuring various room 
availability displays within scenarios that simulate an actual OTAs 
booking process. After viewing the stimuli, participants evaluate the 
psychological impact of the presented information using a 7-point Lik-
ert scale, measuring perceived risk and impulsiveness.  
The objective of this study is to analyze how these factors affect con-
sumer purchasing behavior in the context of online hotel reservations.  
The stimuli are presented in Figure 2. 
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Fig. 2. Stimuli 

5 Conclusion 

This study investigates how the presentation of hotel room availability 
("Remain" vs. "Sold") and numerical formats ("Rate" vs. "%") influ-
ence consumer purchasing behavior in online bookings. Grounded in 
decision-making and framing effect theories [7, 21], the research aims 
to strengthen marketing strategies for online reservation platforms. 
The study examines how these formats affect perceived risk (e.g., fear 
of rooms selling out) [3, 5, 14] and impulsiveness (e.g., urgency to 
book quickly) and how these perceptions are associated with actual pur-
chasing behavior. 
The primary objective of this study is to validate these effects through 
future experimental research, with the aim of optimizing sales strategies 
on OTAs and other online booking platforms. While this study focuses 
on hotel rooms, the findings are expected to be applicable to other in-
dustries utilizing online booking platforms, such as airlines, travel 
agencies, restaurants, and product sales. 
Future research could further explore factors such as quality levels, 
brand loyalty, lead time, and the extent of product information exposure 
to develop more specific and effective marketing strategies. 
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Abstract. The advancement of Artificial Intelligence (AI) and big data analyt-
ics has become a widely discussed global issue, with AI notably reshaping vari-
ous aspects of daily life, including revenue management (RM) in the lodging 
industry. This transformation raises potential risks, particularly for smaller en-
terprises, local communities in less developed destinations, and environmental 
sustainability. As a result, it is crucial to critically assess the impact of AI on 
RM in the hotel sector. 
This study aims to identify segments of the lodging market influenced by plat-
form capitalism, focusing on RM within lodging services. The empirical objec-
tive is to examine site-specific and situational factors influencing variability in 
hoteliers’ willingness to adopt dynamic pricing methods offered by Online 
Travel Agents, powered by AI solutions. The analysis centres on hotels, motels, 
and guesthouses operating in Poland in 2024. To achieve this, the Random For-
est Classifier is employed, enabling the identification of feature-based and spa-
tial patterns in the adoption of AI-driven revenue management tools. 
The findings suggest that the most popular hotels, located in metropolitan areas, 
offering higher-priced services and demonstrating greater awareness and 
knowledge of revenue management, are most likely to adopt AI-driven dynamic 
pricing methods provided by intermediaries. 
This study’s practical contribution is offering a more nuanced perspective on 
the current enthusiasm surrounding AI in hotel RM. By highlighting the control 
exerted by platform capitalism over tourism destinations and lodging entities, 
this research aims to inform RM practitioners, destination managers, educators, 
and researchers about the broader consequences of AI application in the indus-
try. 

Keywords: Artificial Intelligence, Revenue Management, Dynamic Pricing, 
Platform Capitalism, Online Travel Agents, Geographical Volatility, Poland. 
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1 Introduction 

Dynamic pricing is one of the integral concepts and an essential part of 
revenue management (RM) regarding pricing strategies (Ivanov, 2014; 
Ivanov & Piddubna, 2016). The emergence of big data reshapes how 
information is processed across all industries. Also, using data for pric-
ing strategies transformed RM practices (Talón-Ballestero et al., 2022). 
Integrating artificial intelligence (AI) into creative and operational pro-
cesses fundamentally transforms industries, including tourism and hos-
pitality. AI tools like machine learning algorithms, data analysis plat-
forms, and predictive models are increasingly utilized in marketing, 
customer experience, and operational efficiency (Doborjeh et al., 2022). 
In lodging RM, AI and big data analytics play a crucial role, particu-
larly in the adoption of dynamic pricing strategies facilitated by Online 
Travel Agents (OTAs). While evolving technologies offer significant 
operational efficiencies, they also pose potential risks for smaller enter-
prises and local communities in underdeveloped tourism destinations, 
as they may create dependencies on OTAs – the large multinational 
companies that have access to the raw resource – data – as well as the 
knowledge, skills, and technology that enable its use, often referred to 
as ‘platform capitalism.’ (Srnicek, 2016). For the consumer purchasing 
process, OTAs are the most popular distribution channels for hotel 
rooms (Abrate et al., 2019). 
This study investigates the factors driving geographical variations in 
hoteliers’ willingness to adopt dynamic pricing methods powered by AI 
through OTAs, focusing on such transformations’ environmental and 
socio-economic consequences. The study is guided by an empirical ex-
ploration of Booking.com’s Genius marketing programme and the ap-
plication of machine learning techniques to understand critical features 
influencing hoteliers’ decisions. 

2 Literature Review 

Customers often have certain expectations about the price they pay for 
a product or service (Kotler & Armstrong, 2014). They evaluate prices 
by comparing them to the most recent price or referring to what others 
say they have paid for a similar offer (Sahut et al., 2016). This price ex-
pectation and actual price presentation are crucial in their choice pro-
cess (Viglia et al., 2016). Technological tools, including AI, have made 
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it easier for companies to apply pricing strategies such as dynamic pric-
ing (Abrate et al., 2019). Dynamic pricing covers integrated strategies 
designed to sell a restricted amount of perishable inventory to the most 
lucrative combination of consumers, optimizing profitability (Alderighi 
et al., 2022). 
RM is an essential instrument within the marketing management realm 
for matching supply and demand through applications of information 
systems and pricing strategies to deliver the right product to the right 
customer at the right time through the right channel and the right price 
(Ivanov & Zhechev, 2012; Viglia & Abrate, 2020). The development of 
the Internet, social media, websites, smartphones, smart applications, 
and the overall virtual world changed how information is distributed 
and how people plan and consume (Buhalis et al., 2022; Buhalis & 
Law, 2008; Dwivedi et al., 2023). Personalisation, known as one-to-one 
marketing (Arora et al., 2008), is a specialized form of product and ser-
vice differentiation and is an essential element of customer experience 
(Ozturk et al., 2017). Creating personalized and memorable customer 
experiences (also the thought process of purchasing) has always been at 
the heart of the service industry (Oyner & Korelina, 2016). The exten-
sive use of dynamic pricing with personalized recommendations also 
greatly influences how customers search and book hotel rooms and the 
strategy implementation level varies from hotel to hotel (Alderighi et 
al., 2022). 
However, this ongoing technological transformation has implications 
that pose potential threats, particularly for less privileged enterprises, 
local communities in underdeveloped destinations, and the environ-
ment. Hence, post-capitalist vision of fair pricing is discussed (Na-
pierała & Pawlicz, 2023). RM applications, including AI-driven ones, 
must consider not only the interests of hotel owners and managers, but 
also those of employees, suppliers, local communities in the places 
where hotels are located, their representatives and authorities, as well as 
Nature, whose resources are fundamental to tourism attractiveness and 
quality of life in a broader context. Consequently, the impact of AI de-
velopment on RM in the hotel industry warrants careful examination. 
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3 Methodological Framework 

This study aims to identify the geographical and market-specific factors 
that influence hoteliers’ willingness to adopt AI-powered dynamic pric-
ing methods offered by OTAs. Specifically, the study focuses on Book-
ing.com’s Genius programme, which uses machine learning to suggest 
optimal pricing strategies based on various variables. 
Data is collected from Booking.com using Octoparse, a web-scraping 
application, to extract information on lodging entities. The dataset in-
cludes site features such as price, star rating (ranging from 1 to 5, with 
non-rated hotels classified as 0), overall customer rating (from 1 to 10), 
and whether the lodging entity is part of a hotel chain. Situational fac-
tors such as distance from the regional centre and local population den-
sity are also considered. 
A Random Forest Classifier is applied to the dataset to identify the fea-
tures that most significantly influence a lodging entity’s willingness to 
delegate RM control to AI tools like the Genius programme. The Ran-
dom Forest Classifier, a tree-based classifier (Pal, 2005), is well-suited 
for this analysis due to its robustness in handling complex, non-linear 
relationships between variables. To assess the spatial variance in the 
adoption of dynamic pricing models, spatial patterns in the adoption of 
AI-driven RM tools are identified based on cartographic analysis of 
nodes of aforementioned tree-based classification. This spatial analysis 
is crucial for understanding how local economic conditions, market dy-
namics, and platform capitalism influence decision-making in the hos-
pitality sector. 

4 Initial Results and Limitations 

After web scraping Booking.com and curating the data (including the 
removal of duplicates and the imputation of missing values), 3,797 ho-
tels, motels, and guesthouses operating in Poland and selling their ac-
commodation services on 24 August 2024 for check-in on 16 October 
2024 were identified. Of these, 2,177 were included in the training set 
to run the Random Forest Classifier. 
The main limitation of this research is its reliance on a single data 
source: Booking.com. It has been confirmed that independent hotels are 
overrepresented on the platform. Furthermore, large and high-category 
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hotels offer only a limited portion of their inventory through intermedi-
ary channels such as Booking.com (Martin-Fuentes & Mellinas, 2018). 
The findings suggest that the most popular hotels – located in metropol-
itan areas, offering higher-priced services, and demonstrating greater 
awareness and knowledge of revenue management – are the most likely 
to adopt AI-driven dynamic pricing methods provided by intermediar-
ies. Interestingly, hotels located within a 100 km radius of metropolitan 
centres, which sell their rooms at the lowest rates, were unable to adopt 
AI-driven technology to support revenue management decisions. The 
cheapest services, even when offered by hotels in central locations, are 
outside the interest of platform capitalism. We confirm that AI-driven 
technology primarily targets revenue-focused entities. 

5 Conclusion and Future Research Directions 

The added value of this study lies in its contributions to theory and 
practical applications in RM. Academically, it advances understanding 
of how AI and machine learning tools used by OTAs influence hotel-
iers’ adoption of dynamic pricing models. Using techniques like Ran-
dom Forest Classifier followed by the cartographic analysis offers a 
novel approach to analysing geographic and market-specific factors 
shaping AI adoption, contributing to the literature on platform capital-
ism in tourism. 
Practically, the study provides insights for industry stakeholders, high-
lighting the impact of AI-driven RM on smaller businesses and less de-
veloped destinations. It raises awareness of potential risks associated 
with platform dependency while showcasing AI’s potential to improve 
pricing and efficiency. 
Future research could explore the long-term effects of AI-based dy-
namic pricing on customer satisfaction and behaviour, comparing these 
models with traditional approaches. Further investigation into the ethi-
cal implications, such as transparency and fairness in AI algorithms, is 
also needed. Finally, future research could explore the environmental 
implications of AI-driven pricing strategies. Do these technologies en-
courage overconsumption and increased resource use in high-demand 
tourism areas, or social exclusion affecting tourists for whom the price 
is no longer affordable, or can AI be leveraged to promote more sus-
tainable tourism practices? 
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Abstract. This study explores the interactions between humans and Gemini, 
Google's conversational AI, during travel planning conversations. Focusing on 
54 interactions, this research combines semiotic analysis and statistical text 
analysis to uncover how users from diverse cultural backgrounds engage with 
AI. Semiotics analysis, performed using Atlas.ti, identified key travel-related 
signs and cultural meanings, while ChatGPT facilitated statistical analysis, re-
vealing patterns in word frequency and topic distribution. By applying Jaccard 
Similarity, along with Precision, Recall, and F1 Score, the study evaluates the 
concordance between the analyses conducted by ChatGPT and Atlas.ti, achiev-
ing a moderate agreement with a Jaccard index of 0.67. The findings highlight 
the complementary strengths of qualitative and quantitative tools for under-
standing AI-mediated interactions, providing insights into how AI systems can 
enhance personalized travel planning across cultural boundaries.. 

Keywords: Human-AI Interaction, Semiotic Analysis, Statistical Text Analy-
sis, Travel Planning AI. 

1 Introduction 

Generative AI (GAI) has transformed decision-making processes across 
industries, particularly in travel planning. AI-driven systems like 
ChatGPT and Gemini leverage natural language processing (NLP) to 
deliver real-time, personalized recommendations, enhancing user expe-
riences in tourism and hospitality. However, gaps remain in under-
standing how individuals from diverse cultural backgrounds interact 
with these systems, particularly in the context of symbol interpretation 
and decision-making. 

This study addresses this gap by examining 54 conversations where 
users from different nationalities planned trips to Paris using Gemini. 
The research combines semiotics analysis—to interpret cultural and 
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symbolic meanings—and statistical text analysis—to quantify conver-
sation patterns. Semiotics analysis identifies how users interpret signs 
and cultural codes, while statistical analysis explores word frequency, 
sentiment, and topic distribution. By comparing the outputs of Atlas.ti 
and ChatGPT, the study investigates the strengths and limitations of 
these tools in analyzing AI-mediated interactions. 

The theoretical framework integrates concepts from Generative AI in 
travel decision-making, Human-Computer Interaction (HCI), and Me-
dia Richness Theory (MRT). These theories collectively inform how 
generative AI systems facilitate user interaction, decision-making, and 
personalized travel planning experiences. This context establishes the 
foundation for the methodological approach and comparative analysis. 

2 Theoretical Background 

2.1 Generative AI in travel decision-making 

Generative AI offers real-time recommendations and assistance 
throughout the travel experience (Wong et al., 2023). Systems like 
ChatGPT and Gemini use NLP to deliver contextually relevant advice, 
enhancing user interactions (Singh et al., 2023). Despite these benefits, 
trust in GAI is influenced by user experience and concerns over AI er-
rors, leading to varying degrees of reliance on AI-generated recommen-
dations (Kim et al., 2023; Christensen et al., 2024). 

2.2 Human-Computer Interaction (HCI) theory 

HCI theory explores how users engage with technology, emphasizing 
usability, cognitive load, and emotional responses (Cheung & 
Dall’Asta, 2024). In travel planning, HCI explains how AI systems like 
ChatGPT interpret user inputs and offer personalized recommendations, 
enhancing interaction through AI-mediated communication. 

2.3 Media Richness theory (MR) 

MR theory posits that richer communication media are more effective 
for reducing uncertainty in decision-making (Daft & Lengel, 1984). In 
travel planning, conversational AI serves as a rich medium, providing 
timely, customized solutions that enable confident decision-making. 
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3 Methodology 

This study analyzes 54 conversations with Gemini, where users from 
diverse nationalities such as Mexico, Spain, the United States, China, 
the Dominican Republic, Argentina, and France planned trips to Paris. 
The conversations were prompted uniformly, but users interacted au-
tonomously, allowing for cultural variations. Participants were selected 
through a purposive sampling method to ensure cultural diversity. The 
socio-demographic profiles include individuals from Europe, Latin 
America, and Asia, with an equal gender distribution and varying age 
ranges (18-45 years). This diversity provides a robust basis for examin-
ing cultural nuances in AI interactions. 

A combination of semiotics analysis (qualitative) and statistical text 
analysis (quantitative) was employed, using ChatGPT and Atlas.ti (ver-
sion 23.2.1), where its AI capabilities were not utilized, due to the fo-
cus on manual coding for richer interpretative depth. The semiotic anal-
ysis aimed to identify cultural and symbolic meanings in the conversa-
tions by identifying key travel-related signs, such as landmarks (Eiffel-
Tower) and accommodations, examining both the literal meanings (de-
notation) and cultural associations (connotation) of the sign, analyzing 
the relationship between signs within the conversation, and identifying 
cultural codes shaped by the participants' nationalities. 

The statistical analysis involved quantifying conversation patterns 
through the following steps:Text processing: Data was cleaned and 
standardized. 

1. Exploratory frequency analysis: Word frequency and TF-IDF were 
used to identify key terms, such as "hotel" and "landmark." 

2. Sentiment analysis: Sentiment polarity was assessed to determine the 
emotional tone. 

3. Topic analysis: Latent Dirichlet Allocation (LDA) was used to iden-
tify key themes, such as accommodations and gastronomy. 

4. Semantic network analysis: Word co-occurrence techniques were 
used to reveal relationships between important terms. 

Finally, to evaluate the agreement between ChatGPT and Atlas.ti, 
Jaccard Similarity and Precision, Recall, and F1 Score were applied to 
measure overlap in codes or themes between the two systems through 
the Jaccard method, where A and B represent the sets of codes from 
ChatGPT and Atlas.ti.:  
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J(A, B) =
|A ∩ B|
|A ∪ B|	

 
And, to establish how well ChatGPT matched Atlas.ti’s relevant 

codes through the Precision method, while Recall measured the propor-
tion of Atlas.ti’s codes captured by ChatGPT, and the F1 Score pro-
vided a balanced evaluation of both (Yacouby & Axman, 2020). 

4 Preliminary Results 

The analysis provided key insights into how individuals from diverse 
cultural backgrounds interact with Gemini when planning travel. The 
main results obtained by semiotics analysis revealed that:  

• Common signs: Landmarks, accommodations, and gastronomy were 
consistently referenced across all nationalities.  

• Connotations: While landmarks like the Eiffel Tower held similar de-
notations, connotations varied. Spanish and Mexican users empha-
sized history, while Chinese users focused on modernity and global 
prestige.  

• Syntax and relationships: Conversations often linked landmarks and 
gastronomy, integrating sightseeing with dining.  

• Cultural codes: Cultural codes revealed different planning ap-
proaches based on nationality, with Latin American participants em-
phasizing social experiences and Europeans focusing on historical 
aspects.  

The statistical analysis provided the following insights:  

• Word frequency: Terms like “hotel,” “budget,” and “Eiffel Tower” 
were most frequently mentioned.  

• Sentiment analysis: Positive sentiment was expressed when discuss-
ing landmarks and food, while budget-related topics elicited negative 
sentiment.  

• Topic analysis: Dominant topics included accommodations, land-
marks, and gastronomy, with budget concerns frequently intersecting 
these discussions.  
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Regarding the concordance results, the Jaccard Similarity index of 
0.67 indicated moderate agreement between ChatGPT and Atlas.ti.  

• Precision was 75%, showing that ChatGPT matched most of At-
las.ti’s themes.  

• Recall was 86%, with ChatGPT capturing the majority of themes 
coded by Atlas.ti.  

• The F1 Score was 80%, reflecting high concordance between the two 
systems.  

The analysis of human-AI conversations using both Atlas.ti and 
ChatGPT reveals a strong concordance between the two systems, espe-
cially in identifying the most culturally significant and experiential as-
pects of travel planning conversations. Both tools excel in capturing 
topics related to landmarks, gastronomy, and cultural codes, which are 
crucial for understanding the underlying structure of these interactions. 
Landmarks such as the Eiffel Tower and gastronomy discussions about 
French cuisine were prominent across conversations, reflecting the im-
portance of these symbols in planning a trip to Paris. This alignment in-
dicates that both systems are capable of recognizing key themes, de-
spite their differences in approach. The focus on cultural codes is par-
ticularly important in understanding how diverse nationalities interpret 
these aspects of Parisian culture. For example, participants from Latin 
America highlighted social experiences, while European participants 
emphasized historical and architectural significance. Both systems suc-
cessfully captured these cultural nuances, reinforcing their ability to an-
alyze and categorize critical conversational elements.  

However, the two systems also display unique strengths that could 
make them valuable complementary tools. Atlas.ti, a qualitative analy-
sis software, excels in structured sentiment analysis and in identifying 
deeper cultural nuances embedded in conversations. It enables re-
searchers to delve into the emotional responses and symbolic meanings 
attached to various travel-related signs, offering a richer understanding 
of the user’s feelings toward specific aspects of their trip. For example, 
while ChatGPT can identify the practical elements of accommodation 
or budget, Atlas.ti can assess whether users expressed positive or nega-
tive emotions toward particular suggestions or experiences. This capac-
ity for emotional and symbolic analysis is essential for understanding 
how users engage with AI systems on a deeper, more subjective level.  
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On the other hand, ChatGPT offers broader practical insights, partic-
ularly when it comes to accommodations and the statistical highlights 
of the conversations. ChatGPT's ability to perform TF-IDF analysis al-
lows it to pinpoint the most relevant terms in each conversation, 
providing valuable information about what users prioritize when plan-
ning their trips. It efficiently identifies common concerns, such as find-
ing affordable accommodation in central locations, and offers insights 
into the structure of the conversation, revealing patterns and key topics 
across the dataset. This statistical strength makes ChatGPT highly ef-
fective in generating practical insights that can be applied to a wide 
range of user needs.  

Given the unique strengths of both tools, there is significant potential 
for complementarity between them. While Atlas.ti excels in qualitative 
and emotional analysis, ChatGPT provides robust quantitative insights 
and practical recommendations. For instance, combining Atlas.ti's sen-
timent analysis with ChatGPT's ability to analyze accommodations 
could offer a more comprehensive view of the user's travel preferences. 
Atlas.ti’s ability to uncover cultural nuances and emotional responses 
could enrich ChatGPT’s practical insights, providing a fuller picture of 
what users want and how they feel about different travel options. To-
gether, these tools could offer a holistic approach to understanding hu-
man-AI conversations, addressing both the qualitative depth and quan-
titative breadth of these interactions. This potential for complementarity 
suggests that future research could explore the integration of these 
tools, leveraging their respective strengths to offer richer, more mean-
ingful insights into how travelers plan their trips using AI systems. 

5 Discussion and future research directions 

The study revealed significant insights into how people from different 
cultural backgrounds interact with AI. The analysis showed how indi-
viduals from various nationalities interpret travel-related signs, with At-
las.ti identifying subtle cultural nuances. ChatGPT, on the other hand, 
provided structured insights into word frequency and sentiment. 

Both systems showed strong agreement, as seen in the Jaccard Simi-
larity and Precision, Recall, and F1 Score metrics. This indicates that 
while ChatGPT and Atlas.ti have different approaches, combining them 
creates a powerful tool for analyzing human-AI conversations. 
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5.1 Limitations 

The study’s dataset of 54 conversations limits the generalizability of 
findings. Additionally, selection bias may arise from the purposive 
sampling method. Future research should include larger, more diverse 
datasets and explore other AI models like Copilot. Finally, while At-
las.ti’s AI capabilities were not utilized, their integration could enhance 
future analyses. 

5.2 Future research directions 

In the future, research should focus on how AI systems can learn from 
previous interactions to provide more personalized suggestions. Ex-
panding the scope to include other travel destinations would offer 
broader insights into the role of AI in decision-making across different 
cultures. Furthermore, developing hybrid systems that integrate 
ChatGPT and Atlas.ti methodologies could further enhance AI-
mediated conversations. 

6 Conclusions 

This study shows how ChatGPT and Atlas.ti can work together to analyze human-AI 
conversations effectively. The analysis uncovered cultural nuances and key patterns in 
travel planning. The high Jaccard Similarity and F1 Score between the two systems 
confirm the value of using both qualitative and quantitative approaches in AI-mediated 
decision-making. 

The research provides insight into how generative AI systems like Gemini can 
improve personalized travel planning. Future studies should explore larger datasets and 
examine the ethical considerations of AI-mediated decision-making. 
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Abstract. This paper examines the adoption of daily deal (DD) websites in the 
hospitality industry using the Technology-Organisation-Environment (TOE) 
framework as the primary theoretical foundation. The study combines a litera-
ture review with qualitative interviews conducted with Croatian hotel managers 
responsible for sales, revenue management, and marketing to identify the key 
technological, organisational and environmental factors that influence the deci-
sion to adopt DD platforms. The TOE framework provides a structured ap-
proach to understanding these influences and focuses on aspects such as relative 
advantage, complexity, organisational readiness and competitive pressures. In-
sights from hotel managers revealed operational benefits, including increased 
off-season occupancy, alongside concerns about potential long-term impacts on 
brand perception and customer loyalty. By providing a comprehensive under-
standing of DD adoption, the study offers practical implications for hotel man-
agers in strategically incorporating DD platforms into their distribution strate-
gies, ultimately enhancing competitiveness and operational efficiency. Key-
words: TOE framework, daily deals websites, hospitality industry, instrument 
development, managers' perspective 

1 Introduction  

The rise of e-commerce and online shopping has revolutionised the way 
tourists choose their hotels and buy travel. As a result, e-distribution is 
increasingly becoming an essential element of hotel distribution (Law, 
Buhalis, & Cobanoglu, 2014; Jiang, 2014) and an essential aspect of 
strategic hotel marketing activities (Meriläinen, 2017). One of the inno-
vative third-party mediated marketing strategies that hotels have 
adopted after the 2008 global financial crisis is the use of daily deal 
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websites (DDs), also known as flash sales, group buying or private sale 
websites (Geerts & Masset, 2022; Gupta & Keiningham, 2012). These 
time-sensitive promotions offer significant discounts to customers who 
book within a certain period, create a sense of urgency, encourage im-
pulse purchases and help hotels fill unsold inventory in the low season 
(Yi, 2023). The COVID-19 pandemic brought unprecedented disrup-
tion to the hospitality industry, leading to widespread closures, lower 
demand and changes in consumer behaviour. Hotels increasingly relied 
on digital distribution channels, including DD platforms, to boost de-
mand and recover occupancy after the lockdowns. In addition, the on-
going cost of living crisis has increased consumer price sensitivity, fur-
ther emphasising the relevance of DDs as a strategic tool to attract 
price-conscious travellers. 
Overtime DDs become an important Internet Distribution System 
(IDS), similar to online travel agencies (OTAs), and part of the hotels’ 
wider distribution portfolio (Budler et al., 2020; Minor, 2017). How-
ever, despite their widespread use in the industry, little research has 
been conducted into the decision-making processes behind the use of 
DDs. Previous studies, such as Piccoli & Dev (2014), Berezina & 
Semrad (2015), Minor (2017), primarily investigated broader motiva-
tions behind the adoption of DDs, but these studies were conducted 
prior to the COVID-19 pandemic and the more recent cost of living cri-
sis. This shift in economic conditions emphasises the need for new in-
sights into how these channels fit into today’s hospitality ecosystem. 
Furthermore, while existing studies have predominantly relied on quali-
tative approaches, there remains an opportunity for more quantitative 
research to empirically examine the factors influencing DD adoption 
among hotel managers. 
Therefore, this study aims to answer the following questions: 

1. What are the main technological, organisational and environmental 
factors influencing the adoption of DDs in the hospitality industry? 

2. How do hotel managers perceive the impact of DDs on their opera-
tional and marketing strategies? 

3. What insights can be gained from the qualitative interviews to sup-
port the development of a questionnaire to further analyse the adop-
tion of DDs in the hospitality industry? 
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Research shows that DD platforms can increase operational tasks, at-
tract demanding discount customers and cause communication prob-
lems due to the potential negative impact on a hotel's image (Minor & 
Bratec, 2020). This study fills a gap in the literature by focusing on the 
adoption of DD platforms in the context of the COVID-19 pandemic 
and the economic challenges that followed. This research aims to de-
velop a robust conceptual model based on the TOE framework that pro-
vides a basis for quantitatively analysing the key factors influencing 
hotel managers' adoption of DD.  

2 Theoretical background  

The Technology Acceptance Model (TAM) has been widely used in 
tourism research to investigate the acceptance of technology 
(Pourfakhimi et al., 2019). However, many scholars, such as El Archi 
and Benbba (2023), argue that the narrow focus of TAM on individual 
behaviour limits its applicability in complex, organisational settings 
such as hotels adopting DDs. Similarly, while the Unified Theory of 
Acceptance and Use of Technology (UTAUT) provides insight into 
user intentions (Venkatesh et al., 2003), it does not take into account 
external pressures or organisational readiness, both of which are critical 
for evaluating the adoption of e-distribution platforms in the hospitality 
industry. 
Given these limitations, the TOE framework (Tornatzky & Fleischer, 
1990) offers a more comprehensive approach, especially for under-
standing the adoption of DDs in hotels. TOE considers not only techno-
logical factors, but also the organisational capabilities and external 
pressures that influence decision-making (Wang et al., 2016). This 
makes TOE particularly relevant for understanding the adoption of DD 
platforms in dynamic and competitive sectors such as hospitality. 
Building on empirical evidence, this study applies the TOE framework 
to examine the key factors influencing the adoption of DDs in the hos-
pitality industry. 

Technological context 
Several key technological factors influence the adoption of DDs, in-
cluding relative advantage, compatibility, complexity and perceived 
cost. Hotels are using DDs to increase their market presence, fill empty 
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capacity and thus increase their profitability. However, the compatibil-
ity of these platforms with existing business practises and booking sys-
tems is crucial for seamless integration (Nguyen & Vu, 2022). In addi-
tion, the complexity of using and managing DDs, which may require 
specialised knowledge, can be a major challenge (Pizam et al., 2022). 
Finally, concerns about the perceived costs of implementing and man-
aging offers on DD platforms, including staff training and ongoing sup-
port, may also hinder their adoption (Premkumar & Roberts, 1999). 

Organisational context 
The adoption of DD websites in hotels is strongly influenced by various 
organisational factors, including top management support, organisa-
tional readiness and company size. Top management support is essen-
tial for the successful adoption of DDs, especially when leadership is 
motivated by the potential for competitive advantage and is aware of 
the benefits (Pizam et al., 2022). Organisational readiness refers to the 
availability of financial, technical and human resources required to 
adopt DDs, with hotels needing both sufficient resources and skilled 
staff (Abed, 2020; Pizam et al., 2022). Finally, the size of the organisa-
tion also plays a role, as larger hotels with more capital, revenue and 
staff are generally better equipped to implement DD platforms (Wang 
et al., 2016), despite the smaller organisations finding DDs particularly 
useful (Minor, 2017). 

Environmental context 
The environmental context emphasises external factors that influence a 
hotel's decision to introduce DD websites. Key factors include competi-
tive pressure, perceived trend, consumer pressure and external support. 
Competitive pressure plays an important role in persuading hotels to 
adopt DD platforms (Pizam et al., 2022; Premkumar & Roberts, 1999). 
The perceived trend in the hospitality industry also influences adoption. 
The more hotels use DD platforms, the greater the pressure to follow 
this trend in order to stay relevant and keep up with industry standards 
(Nguyen & Vu, 2022). Consumer pressure continues to drive the adop-
tion of DD platforms, as a significant proportion of hotel customers 
prefer to use DD platforms to book accommodation (Wang et al., 2016; 
Leung et al., 2015). Finally, external support is crucial for the adoption 
of DDs. Hotels can rely on technical support, training and resources 
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provided by third-party providers and DD platforms themselves to en-
sure effective implementation and utilisation of these systems (Premku-
mar & Roberts, 1999). 

3 Methodology 

The research began with a literature review on DD adoption, which led 
to the selection of the TOE framework due to its flexibility and scope. 
A pilot interview and ten semi-structured interviews with Croatian ho-
tel managers responsible for sales, revenue and marketing were con-
ducted to refine the research questions and develop the questionnaire. 
Croatian hotels, which are highly dependent on seasonal demand, pro-
vided a relevant context for this study, although the results may have 
limited transferability to other regions. The interviews, which lasted 
30–60 minutes, were conducted online, recorded, transcribed and ana-
lysed using NVivo and Braun & Clarke's (2006) thematic analysis. The 
themes from the interviews and the findings from the literature shaped 
the variables within the TOE framework. 

4 Preliminary results 

Interviews with hotel managers confirmed some expected findings, 
such as operational challenges due to increased administrative tasks and 
short-term benefits such as improved occupancy. However, most man-
agers praised the good relationship with DDs, particularly emphasised 
their quick communication and intention to continue the cooperation. 
Larger hotels in particular, with their greater financial and technical re-
sources, were more confidence in adopting DDs, while smaller hotels 
expressed concerns about limited resources and the risk of over-reli-
ance on discount channels. While competitive pressures were expected 
to be the driving force behind the adoption of DDs, some managers 
were unexpectedly concerned about how DDs could negatively impact 
their brand image, particularly in the post-pandemic market. Larger ho-
tels also showed more experience in differentiating their offerings in 
different markets, utilising local, global and niche DD websites, while 
smaller hotels worked primarily with local DDs in times of lower occu-
pancy. These results offer new insights into the different strategies used 
by different hotel sizes and how they deal with the challenges of DDs 
compared to previous studies. 
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Based on the TOE framework, a conceptual model was developed to il-
lustrate the interaction between these factors and their influence on the 
intention to adopt DDs. 

 
Fig. 1. Conceptual model 

The model shows how technological, organisational, and environmental 
factors influence adoption decisions, forming the basis for forthcoming 
quantitative analysis of DD adoption. 

1 Conclusion 

This working study provides a theoretical and practical framework for 
understanding DD adoption in the hospitality industry using the TOE 
framework. It identifies key factors influencing the adoption process 
and develops a questionnaire as a basis for further quantitative research. 
The findings highlight the importance of aligning DD adoption with or-
ganisational resources and strategies, and provide practical guidance for 
managers to overcome challenges such as operational pressures and 
brand impact. The developed questionnaire provides a solid foundation 
for future quantitative research, which the authors began conducting in 
autumn 2024. Future research could test the model in different geo-
graphical contexts or with different types of hotels to improve its gener-
alisability and explore the long-term impact on performance and brand 
perception. 
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Abstract. Tourist experiences no longer only take place in the real world, but 
are expanded to include digital components or virtual worlds. AR applications 
on smartphones or handheld devices are particularly suitable for traveling, as 
they are a constant and familiar companion when on trips. Tourism providers or 
destination management companies could use AR applications for visitor man-
agement and to regulate visitor flows. Visual nudges might increase the steering 
effect of AR applications. This paper investigates the influence of visual and 
content design of an AR guide on tourist behavior. A study including an experi-
ment with two sub-groups (n=115) focused on an AB test of an exemplary AR 
guide mock-up for route recommendations. Results show that nudging via AR 
might have positive effects on increasing the attractiveness of lesser-known 
destinations, and thus, on balancing visitors. Limitations of the paper are due to 
the small data set and the fact that no real behavior but intentions of visitors 
were evaluated. 

Keywords: Augmented reality, nudging, visitor management. 

1 Introduction 

Tourist experiences such as city breaks, beach vacations or day trips no 
longer only take place in the real world, but are expanded to include 
digital components or virtual worlds [5]. One possible extension is the 
technology of augmented reality (AR), in which digital or virtual ob-
jects are overlaid on the user's real field of vision. Azuma [2] defines 
AR as a variation of Virtual Environments that completely immerse a 
user inside a synthetic environment. He emphasizes that AR allows the 
user to see the real world, with virtual objects superimposed upon or 
composited with the real world as a supplement reality. Aichner et al. 
[1] add that AR enables the merging of real and virtual objects as well 
as interactive experiences in 3D and in real-time.  
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AR applications on smartphones or handheld devices are particularly 
suitable for tourist experiences [5], as they are a constant and familiar 
companion when traveling. For example, exhibits in the natural history 
museum such as whale or dinosaur skeletons can be overlaid by AR in 
the museum app and the entire, realistic body of the animals can be dis-
played. AR applications are also already widespread in cultural tour-
ism, with national and international examples showing the use of AR to 
reconstruct historical buildings and cultural heritage sites, in museums 
and exhibitions, to enhance historical sites or to increase the attractive-
ness of less frequented spots [6, 10].  
AR applications also allow tourism providers to collect data during app 
use, e. g. tourist numbers, locations or mobility patterns [9]. This ena-
bles tourism providers to use AR applications for their visitor manage-
ment. For example, urban destinations can guide visitors with signage, 
city maps or apps with various route suggestions in order to regulate 
visitor flows. This might be necessary due to overcrowding or to gener-
ate more value. This provision of information is referred to as nudging 
or sorting [3]. Here, visual nudges [15] might increase the steering ef-
fect of AR applications. 
Against this background, it is important to analyze possible synergies 
of AR applications in tourism and visitor management. In particular, 
the potential of AR as a nudging instrument for influencing tourist be-
havior should be considered. Therefore, the following research question 
is derived: 

RQ: What influence does the visual and content design of an AR 
guide have on the recommendation assumption of the alternatives 
or nudges on the visitors? 

2 Theory 

In the context of visitor management, visitor guidance is currently of 
central importance following the return of tourism demand to pre-covid 
times. Spatially and temporally effective unbundling and steering strat-
egies should be used to regulate visitor flows within the reception ca-
pacities of tourist sights and attractions [4, 11]. In the past, tourists 
within a destination were often guided by road and route signs or maps. 
Nowadays, this is where digital visitor management comes in [13]. The 
prerequisite is the structured development of a guidance and orientation 
system. On this basis, guidance measures can be implemented along the 
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customer journey (CJ). These are based, among other things, on net-
worked sensor technology or mobile radio data, which is brought to 
guests at virtual and physical customer contact points through a special 
provision of information. This approach is referred to as nudging or 
sorting [3]. A nudge therefore refers to a measure that triggers a change 
in the behavior of those affected in a desired direction without limita-
tions or obligations. This is achieved by consciously shaping the con-
text-relevant decision-making aspects of the environment or surround-
ings for people [14].  
An effective nudge requires an effective change in people's behavior. In 
the Fogg Behavior Model for persuasive design, the relationships be-
tween motivation, ability to act and prompting are defined as drivers of 
human behavior [7]. The main idea is that for a person to perform a tar-
get behavior, he or she must (1) be sufficiently motivated, (2) have the 
ability to perform the behavior, and (3) be triggered to perform the be-
havior (ibid.) 

3 Method 

3.1 Research Approach 

In this study, we seek to provide a preliminary analysis of the research 
question with a survey containing an AB-test [12]. Therefore, we de-
signed a survey that contains a small experiment with two subgroups A 
and B. The survey provides first insights into the current level of 
knowledge and attitudes of respondents towards AR. 

3.2 Design of the survey and the experiment 

This study evaluates the functionality of an AR guide as a visitor guid-
ance tool in Füssen, Germany. For this purpose, an exemplary AR 
guide mock-up was developed as a route recommendation. The usual 
route is the main shopping road with sightseeing in the pedestrian zone. 
The alternative route is also a pedestrian zone with shops and sightsee-
ing, however, less frequented. One of the two versions of the guide 
contains a nudge towards the alternative route (cf. Fig. 1). 
The design of the AR-guide is based on the Fogg Behavior Model [7]. 
The AR-Guide in Füssen combines the following nudges: simplifica-
tion, default rule, social norm [8]. An alternative offer is created that 
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uses digital information and bids as visitor guidance measures. After 
the experiment, we asked about previous AR experiences, openness to 
an AR guide, individual information search preferences and the use of 
digital applications in a tourism context. Finally, we asked for demo-
graphic data. 

       
Fig. 17. AR-Guide with nudge (left images 1 & 2), without nudge (right). 

3.3 Data 

Prior to the distribution of the survey, we pre-tested the survey with 10 
participants, leading to the clarification of several questions. During the 
data collection, 115 people over 15 years completed the online survey. 
The age limit is justified by the fact that potential visitors must have a 
mobile device for the AR Guide and a general understanding of AR. 
We did not focus on a holistic balancing of the data set, since this sam-
ple is only considered a preliminary study (done via LimeSurvey).  

Table 11. Demographic and basic data 

Basic Feature Sample Group Percentage (%) 
Gender Female 

Male 
67 
33 

Age 15–20 years old 
21-30 years old 
31-45 years old 
46-60 years old 
>60 years old 

4 
70 
10 
12 
4 
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Been at location of experiment Yes 
No 
Not sure 

53 
41 
6 

4 Preliminary results and future research 

In the following, we seek to illustrate first results of the preliminary 
study, leading to pathways for future research: 

1. Nudging via AR might have positive effects on increasing the attrac-
tiveness of lesser-known destinations, and thus, on balancing visitors. 
The data indicates a link between the presence of a nudge and the 
choice of an alternative route (χ2 = 5.58, p < 0.05). However, in-
depth research on the choice behavior of visitors in the context of AR 
visitor guides is required to entangle the complex relationship of the 
nudges and the steering effect. Furthermore, research on the effect of 
different nudge designs is required to understand the effect of content 
design on the steering effect via AR guidelines. 

2. The most common reason to reject an alternative route was "concerns 
about quality" as well as the wish to visit “the most popular and best-
known routes in the city”. Only one person mentioned a lack of inter-
est in AR content. This might indicate, that the success of alternative 
routes has less to do with the components of the digital applications 
and more to do with the content design and the range of alternative 
routes on offer. 

3. In general, the "preference for less visited destinations" was quite 
large. This finding is significant for the development of a visitor 
guidance measure, as exemplified in this paper and already reflected 
in literature [9]. Participants mentioned “interest in new and exciting 
locations” and “gaining new knowledge about the city”. The predom-
inantly chosen motives are indicators of the attractiveness of lesser-
known destinations and should be considered when designing the 
content. 

5 Conclusion, limitations, and pathways 

The paper focused on the potential of nudging in AR guides for visitor 
management. Its results indicate potential in this research stream alt-
hough the data limits the generalizability of the results.  
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This leads to the limitations of the paper. First of all, the present data 
set is small and unbalanced. Thus, it is not well suited to produce relia-
ble results. Second, the survey did not observe the real behavior of visi-
tors but asked them about it in a survey. Thus, we propose the follow-
ing pathways for our experimental study: researchers should aim to-
wards varying the design of the nudge in the AR guide to gain a better 
understanding of the effect of the underlying design elements in a well-
balanced data set. Furthermore, one might set up a real-world experi-
ment to observe the decision-making of visitors using an AR guide in-
fluenced by appropriate nudges. 
Despite its limitations, the paper seeks to open promising pathways for 
future research regarding nudging in AR visitor guides and illustrates 
the potential of nudging in AR visitor guides. 
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1 Introduction 

Virtual Reality (VR) is transforming destination marketing [9] through 
the introduction of immersive experiences, which can enhance visitors’ 
engagement and generate business opportunities [3]. Such experiences 
can create a deeper connection with visitors, eliciting affective re-
sponses, improving both online and on-site experiences, thus generat-
ing customer value. Immersive technologies, with their experiential na-
ture, can be particularly impactful for heritage sites, and positively con-
tribute to their competitiveness. For these reasons, practitioners and 
scholars are interested in studying its adoption to (i) identify the factors 
that influence consumers' intentions to adopt this technology, and (ii) 
validate existing theories in the context of this emerging technology, to 
better explain its adoption patterns in the field of destination marketing.  
Current literature on VR in destination marketing can be split into five 
main areas of investigation, each related to one fundamental question: 
What, Who, How, Why, and When. While the first three macro ques-
tions appear to be extensively investigated, Why and When are not. 
Although it is well clear “Why” destination managers should offer VR 
solutions, there is still a lack of understanding of why tourists should 
live them [4]. 

Research on VR adoption in destination marketing has so far focused 
on functional drivers such as content design, sensory stimulation, or au-
thenticity. However, while literature acknowledges the importance of 
the emotional dimension in immersive experiences [5], its impact on 
consumer behavior remains underexplored. This perspective has also a 
central role in the field of technology adoption, as traditional theoretical 
frameworks, such as the Unified Theory of Acceptance and Use of 
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Technology (UTAUT2), are criticized for not being able to fully model 
human behavior due to the lack of visibility on the emotional side, 
which is fundamental when investigating such experiential topics. In 
this context, Anticipated Emotions (AE) are used as complementary af-
fective predictors of consumer behavior [6], given the significant influ-
ence of emotions on decision-making processes. Consequently, there is 
a clear research gap concerning the role of the emotional sphere in the 
adoption of VR within destination marketing. Investigating it is im-
portant, as it would provide tourism managers with insights that extend 
beyond the traditional functional drivers of adoption. 

Furthermore, literature on VR in destination marketing highlights 
that there is limited research on the “When” dimension [4]. More spe-
cifically, it is clear how use cases differ based on the stage of the Cus-
tomer Journey (CJ) [3,4,8], meaning that the cognitive and emotional 
processes influencing consumers’ acceptance and intentions to use VR 
may differ before, during, or after a travel [4]. This highlights another 
gap in current research, namely exploring how the adoption processes 
vary across the different CJ stages. Taking a horizontal approach to the 
CJ, by investigating differences across its phases, would reveal im-
portant differences, thereby reinforcing the "When" dimension to extant 
literature.  

To fill these gaps, this research explores the factors influencing con-
sumers' intentions to adopt VR in destination marketing. The study has 
three main objectives: (i) applying the UTAUT2 model to VR adoption 
in destination marketing, (ii) testing the added value of integrating it 
with AE to better explain adoption dynamics, and (iii) evaluating how 
different stages of the customer journey influence the processes that 
shape consumers' intentions to adopt VR. To do so, we carry out a sur-
vey on a sample of 495 respondents, divided across three scenarios rep-
resenting the stages of the customer journey (before, during, and after 
travel). This study aims to advance several contributions. From a theo-
retical perspective, it advances the current discussion about the applica-
tion of technology acceptance models in destination marketing by ex-
panding the UTAUT2 framework with AE theory. For tourism manag-
ers, the study seeks to identify the factors that influence consumer be-
havior and highlight how these factors vary across the customer jour-
ney, offering insights into what can be leveraged to foster the adoption 
of VR technology. 
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2 Conceptual model and hypotheses 

Among the technology adoption theories, the UTAUT2 [10] is well ac-
cepted in the field of tourism. Developed as a consolidation of eight 
technology adoption theories, it aims to provide a unified theory capa-
ble of (i) explaining consumer intentions to adopt new technologies, 
and (ii) help managers assess the determinants of the success of their 
technology [10]. It features seven predictors of consumer behavioral in-
tentions, five of which are relevant for VR in destination marketing. 
Performance Expectancy (PE) refers to the degree to which VR bene-
fits visitors’ activities such as obtaining information about a historical 
site or deciding whether to visit it or not. Effort Expectancy (EE) is the 
ease of using VR, Social Influence (SI) refers how much consumers 
perceive their peers believe they should use VR for tourism activities, 
Facilitating Conditions (FC) addresses consumers’ perceptions of the 
resources and support to use VR (e.g., knowledge, internet access, etc.), 
Hedonic Motivation (HM) is the fun or pleasure derived from using 
VR. Price Value has been excluded from the study, as the focus is on 
usage behavior rather than purchase of VR devices, while Habit has 
been excluded due to not being applicable to such an emerging technol-
ogy. Based on this evidence, we anticipate that all five predictors will 
positively influence a consumer's behavioral intentions to use VR when 
engaging with a tourism-related stimulus. 
In the context of product adoption and usage, AE are used as affective 
predictors of consumer behavior [1]. Theory on AE builds upon the ev-
idence that the emotional consequence of a decision is anticipated by 
consumers and is a relevant factor in the decision-making process [1], 
in which forward-looking anticipated emotions are elicited. AE are de-
fined as prefactual appraisals in which a subject imagines the affective 
consequences of goal attainment and goal failure before deciding to act. 
AE can either assume a positive (e.g., happiness for goal accomplish-
ment) or a negative (e.g., sadness for goal nonachievement) connota-
tion, representing two separate constructs. Therefore, if a user imagines 
that using VR will make them happy, they will feel Positive Antici-
pated Emotions (PAE), and will be more likely to use it, aiming to at-
tain the positive emotional outcome; while if they imagine that not us-
ing VR will make them sad, they will feel Negative Anticipated Emo-
tions (NAE) and will subsequently be more likely to use it, trying to 
avoid the negative feelings associated with the privation of VR [1]. 
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Building on this, we expect that both PAE and NAE will positively in-
fluence a consumer's behavioral intentions to use VR in response to a 
tourism-related stimulus. Also, we expect that combining cognitive pre-
dictors from UTAUT2 with affective predictors from AE will enhance 
the predictive power of both models [6]. 

Furthermore, attitudes and behaviors may differ based on the differ-
ent use cases which can be identified before, during, or after a travel; 
therefore, distinguishing them is crucial to ensure reliability of the re-
sults [3,4,8]. Drawing on this, our model will also examine whether the 
stage of the customer journey mediates the relationship between the 
identified predictors and the behavioral intentions to use VR. The pro-
posed conceptual framework is presented in Figure 1. 
 
 

 
Fig. 18. Proposed theoretical framework  
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3 Methodology 

An online survey was conducted in which participants were randomly 
assigned to one of the following scenarios based on current literature 
[3], related to a hypothetical visit to the Fori Imperiali historical site in 
Rome, Italy: 

• Before the travel (S1): tourists can virtually pre-experience some 
spots of the location through VR, anticipating what they could visit 
in real life. 

• During the travel (S2): while visiting the historical site, tourists can 
see, through VR, how the location looked during the Roman Empire, 
doing a dive into the past. 

• After the travel (S3): once having come back at home, visitors can 
re-experience their visit through VR, recalling memories of their va-
cation. 

The introductory section of the survey included a VR demo to ensure 
that all respondents had a clear understanding of VR technology. Fol-
lowing this, sociodemographic data, previous experience with the desti-
nation and VR technology were assessed to account for any potential 
confounding variables (single-item questions). Next, the specific sce-
nario of VR use was introduced, accompanied by a manipulation check 
question to confirm respondents’ awareness of the stage of the CJ they 
were assigned to. Lastly, the survey exhibited randomized items of the 
constructs from the UTAUT2 and AE theories, measured on 7-points 
Likert scales. Items regarding both theories have been measured 
through pre-validated scales [1,7]. Before distributing the survey, to en-
sure clarity and reliability of the questionnaire, a pre-test (N=30) has 
been carried out. 

4 Results and Discussion 

A total of 495 people aged between 18 and 45 (54% F, Mage=32,1, 
SDage=7,9) responded to the survey. Before testing the proposed 
model, all constructs have been checked for internal consistency relia-
bility, ensuring that all variables had Cronbach’s Alpha value higher 
than 0,7. Next, three linear regression models (M1, M2, and M3), fea-
turing respectively predictors from the UAUT2, AE, and UTAUT2 and 
AE combined, have been tested. Results are presented in Table 1. 
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Results indicate that all the tested models prove to be significant (M1 
R-adj=.761**, M2 R-adj=.615**, M3 R-adj=.781**) confirming the 
suitability of the chosen theoretical lenses. In the combined model, five 
predictors —Performance Expectancy, Effort Expectancy, Social Influ-
ence, Hedonic Motivation, and Positive Anticipated Emotions— were 
found to be significant. Specifically, PE (β=.393**), HM (β=.273**) 
and PAE (β=.246**) are the primary drivers of Behavioral Intentions to 
adopt VR. FC and NAE show instead a lack of significance. Despite 
not having an adjusted R-square sensibly higher than M1, the most im-
portant theoretical contribution of M3 lies in the high predictive power 
of PAE, which confirms (i) it to be a significant predictor of consumer 
behavioral intentions, and (ii) confirm the added value of the integra-
tion of an affective component in the UTAUT2. Additionally, these 
findings provide practical insights for marketers, suggesting that strate-
gies should highlight VR's practical benefits, the enjoyment it provides, 
and aim to generate excitement around the VR experience. 

Table 12. Linear regression models. 

Model Construct Beta Sig. VIF 
M1 PE 0,47 <,001 2,513 
 EE 0,072 0,022 2,032 
 SI 0,114 <,001 1,392 
 FC -0,041 0,19 2,061 
 HM 0,382 <,001 2,471 
M2 PAE 0,782 <,001 1,153 
 NAE 0,009 0,759 1,153 
M3 PE 0,393 <,001 2,837 
 EE 0,0 0,022 2,047 
 SI 0,086 <,001 1,44 
 FC -0,039 0,198 2,062 
 HM 0,273 <,001 3,141 
 PAE 0,24 <,001 2,972 
 NAE -0,028 0,224 1,179 

 
Regarding the role of the CJ phase, the moderation analysis has shown 
that PAE’s impact on BI grows as consumers progress in the CJ 
(bS1=.7021***, bS2=.8058***, bS3=.9096***), meaning that consumer 
behavior is growingly driven by emotions.  
Our findings contribute to current literature on VR in destination mar-
keting with three main theoretical implications. First, this study has 
deepened current literature on VR adoption in destination marketing, by 
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testing the UTAUT2 framework in this field for the first time, confirm-
ing the suitability of the model, and possibly laying the foundation for 
future UTAUT2-based studies on the usage of VR in destination mar-
keting. Second, this study has proposed and tested a new, comprehen-
sive framework that combines the UTAUT2 and AE. Results have 
shown that behavioral intentions are strongly driven by both cognitive 
and emotional factors, thus reinforcing the “Why” dimension to current 
literature on VR in destination marketing [4]. We also corroborate cri-
tiques to purely cognitive models, clarifying that emotions have an in-
creasing impact on consumers’ intentions through the customer journey 
and are complementary to cognitive factors. Third, our findings indi-
cate the presence of an emotional trajectory related to consumers’ in-
tentions to adopt VR, in agreement with what was hypothesized by pre-
vious studies [4]. No significant moderation effect was found on 
UTAUT2 predictors, meaning once again that such perspective is not 
able to fully capture consumer decision-making processes regarding 
VR adoption in destination marketing. Therefore, our findings further 
corroborate critiques to technology acceptance models, and suggest the 
need for an emotional perspective. In doing this, we offer strong contri-
butions to the “When” dimension of literature on VR in destination 
marketing [4].  
This study also offers numerous implications for destination managers. 
First, it suggests that they should aim to provide tangible improvements 
to the visitor experience through VR. Moreover, they should aim to 
maximizing the ease of use associated with the usage of VR by, for in-
stance, offering tutorials and instructions for visitors. It is also im-
portant to create a positive word-of-mouth by leveraging, for example, 
influencers. Additionally, it is crucial to offer a game-like experience to 
visitors, in order not only to make it interesting and useful, but also 
pleasurable and enjoyable. Finally, marketing campaigns should be de-
signed with the goal of evoking positive emotions on consumers, show-
ing, for instance, how VR allows to live enhanced, more powerful, life-
like experiences. Moreover, our findings indicate that the impact of 
PAE grows as visitors move further in the customer journey, signaling 
the presence of an emotional trajectory that should leveraged by creat-
ing tailored marketing campaigns which resonate with the magnitude of 
the emotional motivators at each stage. In the first phase, efforts should 
be oriented to building anticipated excitement, in the second phase, 
communication should give a central role to the affective sphere of VR 
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experiences, while for the final stage managers should leverage travel-
ers’ nostalgia, emphasizing the possibility of reliving memories through 
VR. 
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Abstract. This study examines the impact of various forms of presence (social 
presence, telepresence, and temporal presence) on user experience in virtual re-
ality (VR) concerts. We propose a theoretical framework where co-presence is a 
key element in VR concerts, influencing other forms of presence. Sixty-five 
participants were invited to attend a Tomorrowland concert using a Meta Quest 
Pro VR headset. Data analysis results show that co-presence positively influ-
ences social presence, telepresence, and temporal presence. In turn, social pres-
ence and telepresence are positively related to playfulness and attitude toward 
VR concerts, which subsequently affect the intention to attend future VR con-
certs. Contrary to expectations, social presence did not significantly influence 
playfulness, and temporal presence did not impact attitude toward VR concerts. 
Our findings underscore the importance of multidimensional presence in shap-
ing user experiences and provide theoretical insights that can inform the design 
and development of more engaging VR concert platforms. 

Keywords: Virtual Reality Concerts, Co-presence, Telepresence, Social Pres-
ence, Temporal Presence. 

1 Introduction 

The advancements in immersive technology enable the growth of vir-
tual concerts, transforming how audiences engage with music perfor-
mances. The proliferation of virtual reality (VR) concerts surged fol-
lowing the COVID-19 pandemic, as lockdowns and social distancing 
measures forced the entertainment industry to seek alternative plat-
forms for live performances [1]. Artists and organizers turned to VR 
platforms like Fortnite and Wave to maintain live performances, offer-
ing immersive experiences to fans worldwide. These concerts allowed 
users to create avatars, interact with others, and explore virtual environ-
ments, enhancing engagement that is different from traditional concerts. 
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The pandemic highlighted VR's potential in the music industry, break-
ing geography and venue capacity limitations.  

In VR concerts, attendees seek social engagement and the shared ex-
perience of live music performance, indicating that collective enjoy-
ment is enhanced when visual social cues, such as synchronized move-
ments, are present. However, most past studies focused on performer-
audience interaction, not audience-audience interaction [2]. Therefore, 
the first objective of this study is to explore the effect of co-presence, 
the sense of togetherness, on concert experience. Moreover, many past 
studies have investigated telepresence or social presence (e.g., [3, 4]) in 
the context of VR concerts. Limited attention has been given to tem-
poral presence. Hence, the second objective of this study is to provide a 
more holistic understanding of presence by including temporal pres-
ence—the feelings of audiences that they are experiencing the concert 
at present. 

2 Literature Review and Theoretical Framework 

2.1 Virtual Reality Concerts 

Virtual reality has been widely adopted across numerous industries, in-
cluding business for virtual meetings and training, education for im-
mersive learning experiences, and gaming for interactive, real-world-
like environments. The music industry has also adopted VR, particu-
larly for virtual concerts, which allows users to attend immersive per-
formances from anywhere in the world. In addition to social connected-
ness and engagement, seeing specific artists, the uniqueness of the ex-
perience, and the co-creation of the experience motivate people to at-
tend virtual reality concerts [1, 5]. 

2.2 Presence in Virtual Reality 

Co-Presence. Co-presence is “the subjective experience of being to-
gether with others in a computer-generated environment, even when 
participants are physically situated in different sites” [6]. The notion of 
co-presence is later extended to include the “perception of self” (one’s 
awareness of the mediated other) and the “perception of the other” (the 
user’s perception that the other is aware of the user) [7]. 



 

 288 

Social Presence. Social presence is defined as the degree of salience of 
the other person in mediated communication, which affects the inter-
personal interactions between participants[8, 9]. Past studies have ex-
plored the feeling of social connectedness facilitated by virtual reality 
concerts [10, 11].  When the users are aware of others and their interac-
tions in the virtual environment, they engage in deeper social interac-
tion and a sense of involvement, allowing users to access others' 
thoughts, intentions, and sensory cues [12, 13]. Therefore, we propose 
H1: Co-presence (perception of self and the other) is positively re-
lated to social presence. 
Telepresence. Telepresence is “the sense of being in an environment” 
[14]. In a virtual environment, the users have a sense of presence when 
completely immersed in a computer-mediated environment [15]. When 
users feel more co-present with their interaction partner, they are also 
likely to report experiencing more physical presence in the environ-
ment[13]. Therefore, we propose H2: Co-presence (perception of self 
and the other) is positively related to telepresence. 
Temporal Presence. Temporal presence is defined as the feeling of be-
ing in the time of the virtual content [16]. Copresence can lead to 
shared understanding and co-construction of the experience, which 
makes users more attuned to temporal shifts in the virtual world as they 
coordinate their understanding and activities with others. The collabo-
rative engagement can increase the feeling of "being in" the time of the 
virtual content, creating a stronger temporal presence. Therefore, we 
propose H3: Co-presence (perception of self and the other) is posi-
tively related to temporal presence. 

2.3 Playfulness, Attitude toward VR Concerts, and Behavioral 
Intention 

We define playfulness as the joyful feeling experienced during an activ-
ity, characterized by escapism from daily concerns and the pursuit of 
enjoyment [17]. As the level of presence increases, the VR environment 
becomes more elaborate, leading to more enjoyment [18]. Therefore, 
we propose H4a: Social presence is positively related to playfulness, 
H4b: Telepresence is positively related to playfulness, and H4c: 
Temporal presence is positively related to playfulness. 
Moreover, users who experience a higher level of presence are more 
likely to demonstrate greater emotional engagement with the medium 
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and a more positive attitude toward its content [19]. Therefore, we pro-
pose H5a: Social presence is positively related to attitude toward VR 
concerts, H5b: Telepresence is positively related to attitude toward 
VR concerts, and H5c: Temporal presence is positively related to atti-
tude toward VR concerts. 
The hedonic values have been proposed to positively affect an individ-
ual’s continuance intention to attend future virtual events [4]. Positive 
attitude has also been theorized to be positively related to behavioral in-
tention [20]. Therefore, we propose H6a: Playfulness is positively re-
lated to the intention to attend VR concerts, and H6b: Attitude toward 
VR concerts is positively related to the intention to attend VR con-
certs. 

3 Methodology and Data Analysis 

The study employed an experimental design followed by a survey. Af-
ter reviewing several 360-degree videos on YouTube, we selected a To-
morrowland 360-degree concert video for our study. This selection was 
based on its clear visibility of the stage, the provision of a normal hu-
man eye-level perspective (unlike some 360-degree videos that offer 
perspectives higher than that of an average person), and the viewpoint 
originating from the audience's position, while some 360-degree videos 
position the viewpoint on the stage. We then set up a station at a uni-
versity in Taiwan and invited passersby to participate in the study. The 
participants were asked to wear a head-mounted VR headset (Meta 
Quest Pro) to attend a Tomorrowland concert. The content of the To-
morrowland concert was obtained from a 360-degree video on 
YouTube. After they experienced one full song (nearly three minutes) 
during the concert, they were asked to complete a survey containing the 
constructs of interest in the study. Survey measures were adopted from 
previous studies. We recruited 65 participants, of whom 66% are fe-
male, 74% are between 18 and 24 years old, and most (66%) have ex-
perienced virtual reality before.  
We employed partial least square structural equation modeling (PLS-
SEM) for data analysis. We first evaluate the measurement model to 
ensure validity and reliability. Factor loadings, Cronbach’s alpha, and 
composite reliability are all above 0.7. The average variance extracted 
(AVE) is all above 0.5, demonstrating satisfactory reliability and con-
vergent validity. Heterotrait-monotrait ratios (HTMT) were all below 
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0.9, meeting the requirements of discriminant validity. We then evalu-
ated the hypotheses using bootstrapping techniques. Three hypotheses 
were rejected (Figure 1). The model explains 60.3% of the variances of 
behavioral intention, and the model fit index (SRMR) is 0.084. 
 

 
Fig. 19.  Bootstrapping results 

4 Discussion and Conclusion 

70% of respondents viewed VR concerts as the future of the music in-
dustry, highlighting their accessibility and potential for positive experi-
ences influenced by immersive levels [1]. In this study, we aim to eval-
uate the effect of different types of presence in VR concerts to provide 
a more theoretical understanding of the concept of presence. Contrary 
to our expectations, social presence does not significantly influence 
playfulness, while temporal presence does not impact the attitude to-
ward VR concerts. This may be because the users might feel social 
frustration [21] during VR concerts, which negatively affects the enjoy-
ment of the experience. On the other hand, temporal presence may be 
less influential to users' attitudes toward a VR concert compared to 
other immersive elements like visuals, interactivity, and social connec-
tions. 

Future research should explore more antecedents of the sense of pres-
ence. In addition to co-presence, psychological involvement and behav-
ioral engagement can also affect social presence, as the mere presence 
of the other without interaction may not contribute to the social pres-
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ence [22]. The content of the VR concerts should also significantly af-
fect the results. In this study, we employed a 360-video on YouTube. 
The next step in our research will be to create our own VR concert con-
tent to engage more interaction among the audience (e.g., the audience 
singing in unison, highlighting shared enthusiasm, or collective re-
sponses like clapping or cheering, demonstrating group excitement) 
with a more vivid visual display. To further evaluate the effect of the 
sense of presence, a control group that watches the 360-degree video on 
a mobile device or laptop (a less immersive version of the concert) can 
be employed. Finally, we measured the positive affect (playfulness) us-
ing a self-reported survey. Future research can use biometric sensors to 
measure emotional arousal during VR concerts to capture objective 
evaluations of users’ responses. 
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Abstract. The appearance of travel guides plays a role in tourist-guide engage-
ment, affecting the overall tour experience. Metaverse provides innovative op-
portunities to develop virtual guided tours and shape the visual appearance of 
the guides’ avatars. However, knowledge of the beneficial appearance of travel 
guides’ avatars is scarce. This paper reports the results of the 1st stage of the 
study, which aims to explore tourists' experiences with travel guide avatars. The 
preliminary findings of the controlled experiment reveal that the alterations in 
the visual appearance of the travel guides’ avatars, such as a smile, eye and hair 
colour, and the shape of the face, trigger diverse emotions, thereby enabling or 
sabotaging the tourist guide engagement. There is a need for a deeper under-
standing of tourists’ cyberpsychology to ensure a positive tourist experience. 

Keywords: Metaverse, Facial Expression Analysis, Emotions, Neuromarketing 

1 Introduction 

Guided tours serve as a key element of this experience by making it 
more personal, meaningful, and enjoyable. Guides play multiple roles 
in interactions with tourists [1]. A tour guide becomes a vital link, turn-
ing sights into stories with storytelling and transforming simple visits 
into rich, sensory explorations of the culture and history of the place. 
The appearance of a travel guide plays a crucial role in the tourist expe-
rience [2].   
Metaverse is a technology-driven world that is expected to become the 
3rd generation of the Internet and a “bigger outside” that lies beyond 
the space in which humanity operates nowadays [3]. It has the potential 
to amplify the everyday experience of individuals by providing them 
with a realistic, immersive and personalised space [4, 5]. Several desti-
nations have already created a 3D copy of their space, enabling tourists 
to experience the attractions virtually [6]. Many travel guides have 
started offering virtual tours [7], thereby shaping tourist–guide interac-
tions. Avatars serve as a manifestation of the user's identity to facilitate 
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engagement with others [5]. The appearance of an avatar can range 
from a basic icon to a highly customized realistic avatar that interacts 
uniquely with virtual environments. However, the effect of a guide ava-
tar appearance on tourist experience, remains to be explored. 
The study aims to explore tourists' experiences with travel guide ava-
tars. Among others, it seeks to identify tourist emotions as a reaction to 
the travel guide avatars’ appearance to further determine the influential 
facial features of the travel guide avatars. The preliminary findings of 
the controlled experiment reveal that the alterations in the visual ap-
pearance of the travel guides’ avatars trigger diverse emotions, thereby 
affecting the tour's experience. There is a need for a deeper understand-
ing of tourists’ cyberpsychology and new standards for experience de-
sign in the digital environment.  

2 Theoretical Background 

2.1 Metaverse Guides 

The appearance of the guide is known to play a crucial role in form-
ing the tourist experience. It allows tourists to develop perceptions of 
the professionalism and credibility of the guide, thereby establishing a 
certain degree of engagement and trust with them [2]. It is not only the 
clothes but the guides’ physical appearance that can influence tourists’ 
perceptions of the tour quality and travel experience. Naturally, the 
presence of a smile on the guide’s face has effect on tourists’ percep-
tions of their approachability, knowledge and kindness. The shape of 
the guide’s face and the presence of glasses can play a significant role 
in tourists‘ perceptions. Moreover, the effect of the physical parameters 
might vary among guides‘ gender [8, 9]. While such perceptions are 
likely caused by pre-existing stereotypes, they play a significant role in 
the tourist experience.  

An avatar is a digital representation of an individual within the vir-
tual world [10].  A user’s avatar becomes a powerful means for ex-
pressing their identity through a chosen appearance [11]. Technically, 
avatars can have any visual appearance, e.g. a photorealistic, cartoon-
ish, animal, or non-humanoid version [11]. It can range from a basic 
icon to a highly customized realistic avatar that interacts uniquely with 
virtual environments. Anthropomorphic avatars tend to be regarded as 
more reliable and appealing by users than, for instance, an animal or 
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non-humanoid version [10]. However, the effect of a guide avatar ap-
pearance on tourist experience, remains unexplored.  
 

2.2  Tourist Emotions with Guides Avatars 

The tourist experience constitutes the cognitive and emotional states, 
which can affect the tourist's engagement with the service and become 
a long-term memory [12]. Multiple concepts that aim to explain emo-
tions and their effect on the overall experience currently co-exist [13]. 
Most scientists agree that a stimulus, such as an external event or a dis-
ruptive memory, triggers an involuntary emotion, which, in turn, affects 
the resulting experience and behaviour [14, 15].  
Emotions are described by their type and strength [16]. The strength of 
an emotional arousal is measured by the amplitude of an emotional 
peak, and the length of the arousal [17]. In terms of the emotions typol-
ogy, Ekman [13] introduced the concept of 7 “Basic” emotions (anger, 
surprise, disgust, enjoyment, fear, sadness and contempt). Cowen & 
Keller [18] argue that there are 27 distinct emotions that people may 
experience. Plitchik [19] argues that there are 8 primary bipolar emo-
tions. Each of the primary emotions represents a dimension of sub-
emotions (e.g. amazement vs surprise vs distraction) depending on the 
emotion intensity [15, 19]. Most of the studies also agree that emotions 
are neurophysiological reactions that were developed evolutionarily to 
regulate human behaviour and as a defence mechanism [19]. Observing 
individual emotions as a reaction to a stimulus can provide insights into 
the individual’s experience and create an outlook into possible behav-
iour. 

3 Methodology 

The study took the form of a controlled experiment to enable the obser-
vation of avatars-triggered emotions. According to the research stream 
of Ekman, emotions are discrete feelings universally expressed world-
wide via facial expressions [20]. 9 pairs of cartoonish avatars with hu-
manoid characteristics were designed to represent the hypothetical ap-
pearance of a travel guide. The first pair presented a neutral human ap-
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pearance with a neutral facial expression to be used as a control varia-
ble. The other eight pairs presented the modification in the physical ap-
pearance of the avatars (Fig. 1).  
 

 
Fig 1. Designed Avatars of the Hypothetical Travel Guide 
 
Among other data types, the study recorded the participants’ facial ex-
pressions with a threshold of 80% probability and a length of 2 sec for 
each emotion. The eye-pupil movements were used to validate the data 
and eliminate emotional reactions caused by external stimuli. The ex-
periment was performed in a laboratory with controlled light and tem-
perature. The validated videos of facial expressions were used to per-
form facial expression analysis following Ekman’s scale of 7 basic 
emotions (performed with Affectiva’s AFFDEX automated coding).  
The study applied convenience sampling to acquire 60 valid cases. The 
selected participants identified themselves as experienced travellers 
who are also early technology adopters and are familiar with the 
Metaverse concept. Considering the idea of 7 basic emotions being uni-
versal, the study did not limit the participants by gender, generation and 
culture of the participants. At the moment of submission, the study ana-
lysed 21 valid observations.   

4 Findings 

The preliminary findings indicate that the participants’ reactions are 
heterogeneous by the range and the strength of emotions, supporting 
the idea that even 7 basic emotions are highly individual and subjective 
occurring [14, 15]. However, it is possible to identify common trends in 
the emotions triggered by the avatars’ appearance (Fig 2). Thus, joy 
prevailed over other emotions, indicating that most of the avatars were 
perceived as safe and engaging guides in the metaverse environment 
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[20]. The guides’ avatars evoked a small degree of contempt, which in-
dicates the participants asserting their status or power over the expected 
interactions with the guides’ avatars. Negative emotions and surprise 
were present at a minimum level, indicating a generally positive atti-
tude and readiness to the avatars, accordingly. The variations in the vis-
ual appearance of the travel guides’ avatars triggered various emotional 
responses. 
 

  

 
Fig. 2. Emotions Triggered by Travel Guides‘ Avatars 
 
The neutral face avatar, which served as the baseline, elicited balanced 
emotional responses both for male and female avatars. Joy was a pre-
dominant emotion (Mf = 15.84, Mm = 8.65). Contempt (Mf = 0.14, Mm 
= 0.61), sadness (Mf = 0.46, Mm = 0.97), anger (Mf = 0.14, Mm = 0.16), 
and fear (M f = 0.16, Mm = 0.13), disgust (Mf = 0.03, Mm = 0.05) as 
well as surprise (Mf = 0.14, Mm = 0.09) were present at a minimum 
level.  
The added smile expectedly had a clear positive impact of the avatars. 
Thus, it increased joy (smile significantly increased joy (Mf = 18.99, 
Mm = 15.53), while reducing contempt (Mf = 0.25, Mm = 0.50), sadness 
(Mf = 0.14, Mm = 0.18) and fear (Mf = 0.11, Mm = 0.12) in comparison 
to the baseline. The scores indicate that the smile triggered the most 
positive reaction among all avatars’ variations and the highest potential 
for engagement. An alternative hairstyle had a moderate emotional im-
pact, with joy (Mf = 8.56, Mm = 14.48) and contempt (Mf = 0.63, Mm = 
0.58) being comparable to the neutral face and Emotions like anger (M f 
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= 0.11, Mm = 0.14), fear (M f = 0.11, Mm = 0.27), and surprise (M f = 
0.06, Mm = 0.23) remained muted. 
At the same time, the altered face shape triggered a lack of positive en-
gagement and a possible threat as joy dropped (Mf = 0.21, Mm = 1.67), 
while contempt score (Mf = 2.23, Mm = 0.26) was the highest among 
the avatars. A similar reaction was observed with the avatars in glasses, 
with the altered eye and hair colour. The avatars in glasses triggered 
lower level of joy (Mf = 7.63, Mm = 0.86), but higher contempt (Mf = 
0.26, Mm = 0.20). Similar reaction was observed with the avatars with 
the altered eye color: joy was notably low (Mf = 1.97, Mm = M = 2.8), 
while fear (Mf = 0.34, Mm = 0.19), contempt (Mf = 0.36, Mm = 0.41), as 
well as surprise in case an of female avatar (Mf = 0.28, Mm = 0.09). The 
alternative hair colour avatar also elicited similar reactions to the hair 
colour changes, particularly in fear (Mf = 0.33, Mm = 0.2) and surprise 
(M f = 0.24, Mm = 0.13). Potentially, this indicates discomfort with the 
altered appearance. 
Surprisingly, the added makeup also did not result in more positive 
emotions. Instead, it elicited notably higher fear (Mf = 0.27, Mm = 0.78) 
and slightly higher anger (Mf = 0.16, Mm = 0.34) and disgust (Mf = 
0.22, Mm = 0.06), while joy (Mf = 4.46, Mm = 5.68) was lower than in 
other avatars. However, the avatars with partially covered faces trig-
gered the most negative reaction. Joy was notably low (M f = 0.20, Mm 
= 4.71), while contempt (Mf = 1.51, Mm = 0.61) was elevated compared 
to the baseline, suggesting that obscuring facial features led to discom-
fort or mistrust.   

5 Discussion and Conclusion 

The results of the first stage of the study reveal that travel guides’ ava-
tar appearance affects tourists' emotions. While the general emotional 
reaction to avatars is positive, the alterations in the visual appearance of 
the travel guides’ avatars trigger diverse emotions. Some of the reac-
tions were expected. Thus, a smiling face triggered joy and a partially 
covered face triggered  contempt, similar  emotional reactions in hu-
man-to-human interactions [8, 9]. However, some reactions were sur-
prising. For example, glasses in human-to-human interactions are often 
associated with professionalism, leading to more engagement with the 
person. However, the avatars in the glasses elevated contempt, poten-
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tially indicating mistrust and possible disengagement. Although the av-
atars’ appearance alterations did not trigger strong emotions (M<20 on 
the 100-point scale), the findings indicate that it will affect the tourist 
experience in Metaverse.  
As a result, the preliminary results contribute to the field of eTourism 
and use experience by providing new insights into tourist interactions 
in a digital space. At this stage, the causes of the emotional reactions 
remain unclear. There is a need for a deeper understanding of tourists’ 
cyberpsychology, including the determinants of the virtual experience 
and possible cultural, gender and racial bias. The study's practical im-
plications are related to the call for new standards for experience design 
in the digital environment. An advantage of the Metaverse environment 
is the technical possibility of designing avatars to support the tourist ex-
perience without violating ethical norms or supporting existing cultural, 
gender and racial bias. Future exploratory and explanatory research 
with larger samples and multiple contexts would be advantageous to 
ensure the success of Metaverse tourism.  
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