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ABSTRACT

The current chapter intends to expose the importance of tourism in the world economy, (ii) give an
overview of what academic and practitioners are doing regarding the use of engagement-facilitating
technologies in tourism, and (iii) suggest avenues for further research. Thus, first the authors give
insights about the evolution and important of tourism. After that, the chapter presents an overview of the
state of the art on the use of engagement-facilitating technologies (mainly virtual and augmented reality)
in research. The examples of applications of engagement-facilitating technologies come next. In the end,
the authors suggest future research directions and present the conclusions.

Keywords: World Tourism, Virtual Reality, Augmented Reality, Internet of Things, Artificial
Intelligence, TAM, SOR

INTRODUCTION

The world is changing with the development of innovative technologies, including Augmented Reality
(AR), Virtual Reality (VR), Internet of Things (10T), Artificial Intelligence (AR), among others, that started
to be used by the tourism sector. Overall, these technologies may be designed as engagement-facilitating
technologies because they have the capacity to affect humans at leisure and work. These technologies may
contribute positively to perform the tasks more easily at work and to expand and extend the tourist
experiences or even consumption experiences (Kumar et al. 2016; Verhoef et al., 2017; Ng &Wakenshaw,
2017).

Recently the world assisted to the power of AR through the success of the smartphone game Pokemon Go
that induced urban discovery and had impact on perceptions of public spaces and increase place attachment,
as examples that can be extended to the tourism sector, in this case through gamification of the user



experiences. Research has also being conducted in aspects such as the impact of AR in enhancing museum
experiences and purchase intentions (e.g., Tussyadiah, Wang, Jung, & tom Dieck, 2018; Jung, Chung, &
Leue, 2015), mobile AR acceptance in urban heritage tourism (tom Dieck & Jung, 2017) or the impact of
Virtual Reality in attitudes toward tourism destinations and visitation intention (Tussyadiah, Wang, Jung
& tom Dieck, 2018).

Considering the above examples, these technologies bring new research in topics such as, how to measure
and increase their acceptance in tourism, how to measure their effectiveness to induce visit intentions and/or
improve location perceptions how to design technology platforms adapted to the tourism sector, among
others, whose knowledge will contribute to improve tourism location competitiveness strategies,
considering all possibilities that these news technologies bring to this sector.

In this vein, the current chapter intends to expose the importance of tourism in the world economy, (ii) give
an overview of what academic and practitioners are doing regarding the use of engagement-facilitating
technologies in tourism, and (iii) suggest avenues for further research.

The remainder of the chapter is composed by the background, where we present an overview of the
relevance of tourism in the world and the link between tourism and technologies, mainly focused on VR
and AR and the state of the art on this subject. Next section is devoted to examples of the real use of such
technologies in the tourism industry. Finally, we present suggestions for further research and the
conclusions.

BACKGROUND

Tourism Overview

For decades, tourism industry growth has been regarded as an important contribution to economic activity
in destinations owing to the new jobs created. Tourism is also associated with the exchange of ideas and
culture, which can enrich the local population but can also bring bad habits and behaviours. The increased
number of visitors can generate overcrowding, pollution, negative changes in landscape, and impacts on
fauna and flora (e.g., Ribeiro, Pinto, Silva, & Woosnam, 2017).

Indeed, several destinations worldwide have opened up to, and invested in, tourism, turning it into a key
driver of socio-economic progress through the creation of jobs and enterprises, export revenues, and
infrastructure development (UNWTO, 2017).

Tourism has been one of the main activities worldwide, even though it has suffered form an international
crisis, terrorism, insecurity among other issues. In 2017, a total of 1.326 million international tourist arrivals
were recorded around the world (see graph 3). This situation was a direct consequence of the global
economic upswing as well as a recovery of outbound demand from Brazil and the Russian Federation after
several years of decline. The ongoing rise of India also contributed to inbound economic growth of many
destinations (UNWTO, 2018). By region, Africa (8.6%) and Europe (8.4%) grew above world average
(7%) (UNWTO, 2018).

This tourist performance can be measured by some major different indicators. One of the most important
indicators is the economic contribution. In terms of economic contribution to GDP it achieved a total
amount of USD 8, 811 billion (10.4% of GDP) in 2018, a total of USD 9,126.7 billion (10.4% of GDP) in
2019 and it is forecast to rise by 3.7% pa to USD 13.085 billion (11.5% of GDP) in 2029 (see Figure 1).

Figure 1. World total contribution of Travel & Tourism to GDP
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In relation to employment, in 2018 this activity was responsible for 318,811,000 jobs (10% of total
employment), 328.208.000 jobs in 2019 (10% of total employment) and it is forecast support 420,659,000
jobs in 2029 (11.7% of total employment) (WTTC, 2019) (see Figure 2).

Figure 2: World total contribution of Travel & Tourism to employment
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Another vital effect of tourism is the money spent by visitors since this money must be considered as a
major component of exports. In 2018, this activity generated USD 1,643 billion in visitor exports. In 2019,
it is expected to attract 1,484,910,000 tourist arrivals. By 2029, international tourist arrivals are expected
to reach 2,196,090,000, meaning that expenditures will rise to USD 2,483.9 billion, which is an increase of
around 4% pa (WTTC, 2019) (see Figure 3).

Figure 3: World visitor exports and international tourist arrivals
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The final major component of this activity is investment. In 2018, Travel & Tourism attracted USD 941
billion. It is expected to rise by 4.4% in 2019 and forecast to achieve a total amount of USD 1,489.5 billion
(5%) in 2029 (WTTC, 2019) (see Figure 4).

Figure 4: World capital investment in Travel & Tourism
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Before concluding this characterization, it is important to notice that leisure has been the major motivation
to travel. In 2018, leisure spending achieved 78.5% (USD 4,475.3 bn) against 21.5% in business spending
(USD 1,228 bn). Leisure travel spending is expected to growth 4% pa and achieve a total amount of USD
6,781 bn in 2029. On the other hand, business travel spending is expected to growth by 3.2% pa to USD
1,735.1 bn in 2029 (see Figure 5).

Figure 5: World Travel & Tourism contribution to GDP: business vs leisure, 2018
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Indeed, it is also important to rank the world’s top international tourism destinations both in international
tourist arrivals and international tourist receipts. From Figure 6, we can conclude that seven out of ten top
destinations appear in both lists (arrivals and receipts), which is an important achievement for them

(UNWTO, 2018).

Figure 6: International tourist arrivals, 2017 (million) - International tourism receipts, 2017 (USD billion)
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Finally, the last important issue concerns the top spenders. China has gone up and keeps leading the output
expenditure travel. It is important to notice that the Russian Federation rebounded around 30% after several
years of decline. All the other destinations also recorded increases, mainly the Republic of Korea (9™ place),

Italy (10™ place) and Canada (7™ place) (UNWTO, 2018) (see Figure 7).

Figure 7: Top spenders 2017 (USD billion)
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Tourism and Technologies

VR and AR reshaping the way tourists see the world and live experiences (Williams & Hobson, 1995;
Guttentag, 2010). A VR environment means a completely synthetic world that could be completely new,
unknown environment or a real-life mimicry. AR is an interactive experience of a real-world environment
where tourists can see the objects of the real-world "augmented" by computer-generated perceptual
information, sometimes across multiple sensory modalities, such as visual or hearing (Milgram, Takemura,
Utsumi, & Kishino, 1994; Loureiro et al., 2018). Thus, in AR, tourists experience both the real world and
virtual objects overlaid, usually by wearing see-through displays (e.g., Milgram et al., 1994; Bimber &
Raskar, 2005).

Although AR date back to the 1960°s, with the first head-mounted display (HMD) developed for research
purposes by lvan Sutherland (Carmigniani et al., 2011), the commercial development began in the 1990°s
(Javornik, 2016). VR and AR have had huge influence on the tourism industry (Guttentag, 2010;
Tussyadiah, Jung, & tom Dieck, 2017). For instance, tourists can learn more about iconic landmarks without
a tourist guide, or a museum or an art gallery through the smartphone applications (e.g., Skyline, 2018).

VR technologies are immersive and has been successfully employed in several industry (Wang, Yu, &
Fesenmaier, 2002), such as architectural (Arafa 2017), medicine (Rizzo et al., 2011), military (Manojlovich
et al., 2003), or commerce (van Herpen et al., 2016), but has been more and more applied in tourism and
hospitality context (e.g., Williams & Hobson,1995; Cheong, 1995; Guttentag, 2010). Indeed, hotels
restaurants, museum, attractions are using these technologies (e.g., Hwang, Yoon, & Bendle, 2012;
Tussyadiah et al., 2017; Tussyadiah, Wang, Jung, & tom Dieck, 2018).

From the scientific point of view, we may claim that the first article is due to Musil and Pigel (1994), who
present their study on the discussion if tourism can be replaced by Virtual Reality technology at the
International Conference Information and communications technologies on tourism in Innsbruck, Austria,
The researchers argue that public panic of polluted nature and social isolation may drives them to virtual
worlds. They give the example of sport tourism as an application of VR. Tourists can practice sports indoor
(e.g.., golf or bicycle in mountains) without having to be concerned with the weather and travel to the
destination to play.

In the first decade of 21th Century most of the article are published in conference proceedings, mainly
associated to computer science and technologies for Multimedia Applications, or information visualization.
These articles are devoted to new devices and application of VR to different context connected to tourism
(e.g., virtual storytellers in destinations, virtual museum, sport tourism, Virtual Tourism Teaching System).
From 2011 to 2019 academics tend gradually to publish more in scientific journals.

The first two articles published in top-tier tourism journals date back to 1995. They are short paper (research
notes) giving the first glimpse of VR and related issues in tourism context. Williams and Hobson (1995)
present VR as a tourism tool, where they can choose and tailor their experiences in a degree that has not
been possible in 20" Century. Three key elements are pointed out: visualization (e.g., stereoscopic vision
in three dimensions), immersion into the experience and interactivity involved in the experience (meaning
the degree of control tourists have over the experience). Cheong (1995) claims the possible threat of VR to
the travel industry because it can reduce the impacts of tourism and can also operate as a marketing tool,
where tourists have the opportunity to experience previews of destinations and their respective attractions
and facilities.

Until the end of the 20th Century one may find three more articles concerned with Sustainable tourism
(Dewailly, 1999), where VR can promote tourism destination, giving to the mass tourism greater
sustainability or contribute to the analysis and prediction of visitor location and movement pattern (Bishop
& Gimblett, 2000).

In the first ten years of 21th Century, the journals dedicated to computation and technology are still leading
the publications on the topic, but emerged three articles published in the field of tourism. Guttentag (2010)



is the first to give an overview of the conceptualization of VR and its application within the tourism sector.
He defines VR as the use of “computer-generated 3D environment — called a ‘virtual environment’ (VE) —
that one can navigate and possibly interact with, resulting in real-time simulation of one or more of the
user’s five senses” (Guttentag, 2010, p.638). In a strictest sense VR is different from AR (Augmented
Reality), where AR may be regarded as the projection of computer-generated images onto a real-world
view. Yet, in latus sense AR and VR are related. Following Gutiérrez et al. (2008), VR comprises two
important aspects, that is, has the capacity to provide physical immersion (participant is isolated from the
rest of the world) and physical presence (when participants behave in a VR in a way close to how they
behave in a similar real-life situation

The number of research articles published increased from 2011 to 2019. As an example, Hwang, Yoon and
Bendle (2012) employ VR to analyze approach/avoidance responses of crowding in a restaurant waiting
area. Huang, Backman, Backman and Moore (2013) attempt to extend the Technology Acceptance Model
(TAM) and Hedonic Theory to the virtual world of Second Life and its opportunity as a tool for tourism
communicating marketing. Other studies also deal with the integration of TAM and VR to understand
customer experience (Huang, Backman, Backman, & Chang, 2016) in wine tourism (Martins, Goncalves,
Branco, Barbosa, Melo, & Bessa, 2017), historic visitor attractions (Lagiewski & Kesgin, 2017), golf sport
(Han, Hwang, and Woods, 2014) or cultural heritage sites (tom Dieck & Jung, 2017).

The S(stimuli)-O(organism)-R(response) framework is another theoretical tool used to support VR studies.
Here, stimuli are the starting point of a process that leads to emotional and cognitive internalization and,
consequently, to behaviours (approach or attachment and avoidance) (Roschk et al., 2017). For instance,
Yeh, Wang, Li and Lin (2017) extend the S-O-R model to incorporate tourists' responses, namely attention,
interest, desire, and action (AIDA).

Tourism mobility and new technologies such as VR and AR are becoming a subject of interest for tourism
research. Nobilities involve the movement of tourists and the whole range of material and things. This
process is associated to the use of technology for geographical location (Hannam, Butler, & Paris, 2014)
and may create sustainable problems resulting from the excessive number of people in movement. In this
context VR can also contribute to avoid some of these movements allow to have a virtual experience without
being in the place.

EXAMPLES OF APPLICATIONS OF VR, AR AND RELATED TECHNOLOGIES

Applications of Virtual Reality (VR) and Augmented Reality (AR) have increased in the last years with
application in several tourist contact points, like in AR, offering enhanced booking experience, museum
interactivity, destiny browsers, experience through gaming, augmented services in restaurants, re-living
historic life and events, hotel experience, augmented transportation, augmented reality translation and
participative destination management (Buhalis, & Yovcheva, 2013). Usually AR applications are more
common because they are easier to implement. An app and a tablet or smartphone are the only needs in AR,
while VR solutions need specific locations, hardware and software to be implemented.

In Portugal, museums like RTP Museum (RTP is Portugal state TV channel) includes the application of
both technologies (RTP, 2018). The visitor can interact with a RTP Exterior Van vehicle from the 50s using
Augmented Reality in tablets or smartphones (application available) but also, exclusively inside the
museum installations, have the 360° experience of a car trip through the RTP grounds with Virtual Reality
(RTP Museum, 2019) (see figure 8).

Figure 8. Museum RTP



Source: RTP (2018)

Other multimedia technologies are being used, like in the PO.RO.S museum. The museum “allows visitors
to experience and interact with virtual environments from the Roman era, for a better understanding of the
customs and way of life of one of the largest settlements of the Roman Empire in Portugal”. It received the
Heritage in Motion Best Achievement Award 2018 (europanostra, 2018) and the prize in the category
“Interactive Applications and Experiences” (see Figure 9).

Figure 9. PO.RO.S museum
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Several apps of Augmented Reality are already available, allowing a better knowledge by the tourist of
their destination. From Rewind Cities Lisbon where it is possible to compare a city location with the same
location in the past (Rewind Cities Lisbon, 2019) or the location and navigation app tagSpace-Lisboa
Secreta (see Figure 10). It’s an augmented reality location and navigation platform that acts as an interactive
window into the city, showing the principal city points and trendy spots, with also a city tour proposed by
the app (Lisboa Secreta, 2019) (see Figure 11).

Figure 10. City Lisbon
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Figure 11. Secret Lisbon
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To attract the tourist that are also gamers, companies are also introducing special VR gaming locations,

like Virtuaplay which opened in Porto city a virtual gaming space with all kind of games, solitaire and
multiplayer games (Virtuaplay, 2019) (see Figure 12).

Figure 12. Virtuaplay Porto

Source: Virtuaplay (2019)

Several locations like big malls and theme parks also want to attract more visitors with more sophisticated
VR experiences, mainly gaming, where the visitor can be part of the history. Companies like Void (2019),
with themes like Star Wars (a Disney franchise) (see Figure 13), supply these experiences in several



locations in the world. Theme Parks like Disney World offer that VR experiences in their Disney Springs
complex (Disney, 2019) (see Figure 14).

Figure 13. Star Wars
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FUTURE RESEARCH DIRECTIONS

With the shift in the logic of living the tourism experience four main aspects should be explores:

First, researchers and mangers should be focused in understanding how the technology create value with
tourists. So, what are the benefits and risks for tourists in using these technologies? And what about firms?

How can managers, marketers and tourists join forces and communicate together in order to create value?
How to standardize and personalize products/services that emerge from these technologies?

Second, the transformation operated by the technologies will demand for new models and frameworks that
could explain the approach/avoidance and acceptancy. Thus, what other model and frameworks will
emerge? And what about to understand the tourist consumption?

Third, the amount of data that it is possible to collect and analyze may expose problems of data access and
protection? Thus, laws about data protection show be investigated and created. Understand how long
tourists are able to do not mind giving personal information (and be aware of that) to enhance the research
on this field.

Finally, researchers need to investigate how different cultures, tourist personality traits and religions see
the use and evolution of engagement-facilitating technologies.

CONCLUSION



VR and AR are becoming important to (i) promote destinations, lodgings or places, (ii) complement visits
or be used as a substitution of visits and (iii) possibly be a way of remembering the holidays. As a
promotional too, VR can create an imaginary to what tourist could expect at the destination (e.g., Stangl &
Weismayer, 2008; Buhalis & Amaranggana, 2013; Buhalis & Amaranggana, 2015).

At the destination, VR and above all AR can extend the experience in using virtual objects to complement
the real world, which can entertain the tourist or even contribute to learn more about the place, for instance
what existed in the past in the same location (e.g., Buhalis & Amaranggana 2015). Using VR one can have
an experience without being at the destination. This avoid individuals to be exposed directly to diseases,
terrorism or natural disasters (Boes, Buhalis, & Inversini, 2015). The immersive experience can also
encourage donations and other support for the destination having troubles (e.g., Manojlovich, Manojlovich,
Chen, & Lewis, 2003), changing attitudes and be more pro-active helping (Tussyadiah, Wang, Jung, &
tom Dieck, 2018). AR extends the experience at the destination providing more up to date information
about streets, restaurants, attractions and other sites.

In the future, with evolution of the technologies, it will become easier to make VR films. Thus, tourists
could prepare their own VR movies (as they do with photographs today) for later recall. VR can gain
importance as a way of remembering and recommendation to peers and family, sharing such tourist
experiences.
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KEY TERMS AND DEFINITIONS

Tourism: UNWTO defines tourism as indicated below:

"Tourism comprises the activities of persons traveling to and staying in places outside their usual
environment for not more than one consecutive year for leisure and not less than 24 hours, business
and other purposes.” Tourism can be domestic or international, and international tourism has both
incoming and outgoing implications on a country's balance of payments (UNWTO, 2018).

Virtual Reality: A technology that provides an immersive experience that an individual can
navigate and possibly interact with, resulting in real-time simulation of one or more of the user’s
five senses.

Augmented Reality: AR is an interactive experience of a real-world environment where tourists
can see the objects of the real-world "augmented™” by computer-generated perceptual information,
sometimes across multiple sensory modalities, such as visual or hearing.

Internet-of-Things (IOT): a system of interrelated computing devices, people, animals, objects
and mechanical and digital machines and the ability to transfer data over a network without human-
to computer or human-to human interaction.

Artificial Intelligence: intelligent behavior, learning, and adaptation in machines, robots and
body-less computer programs.

Technology Acceptance Model (TAM): is a theory that intend to explain how users accept and
use technologies.

S-O-R Framework: stimuli - organism - response. The framework intends to describe the
individual behavior through the stimuli creating cognitive and emotional states, which, in turn,
lead to responses.
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