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Abstract

This chapter reviews e-tourism development across three areas: suppliers,
tourists, and educational needs. Regarding suppliers, the adoption of information
and communication technology (ICT) begins with simplifying operational
procedures, increasing employee productivity and enhancing information
retrieval. Tourism managers rely on ICT and data to carry out management
tasks such as promoting products online, making strategic decisions, monitoring
customer satisfaction and product customization, and maintaining a sustainable
business environment. Application systems within the tourism ecosystem should
be interconnected and interoperable to form a smart network. An intelligent
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environment enables smart networks with high-speed data exchange and
autonomy services. From the tourist perspective, ICT significantly changes
tourists’ trip decision-making process and behavior. Destination choice and travel
product information are available online without time delays or any geographical
or language barriers. Multimedia and 3D virtual images expand the information
richness and facilitate co-created travel experiences. Social media allow tourists
to share their trip experiences with friends and relatives in real time and express
their feedback about travel products on easily accessible review sites. To address
employers’ and future employees’ needs, the university must revise the tourism
education curricula with a significant inclusion of the ICT component to ensure
students will be equipped with the necessary ICT skills in areas such as data
analysis, scenario interpretation, robot management, and artificial intelligence
(AI) applications

Keywords
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Introduction

People have travelled for centuries all around the globe for leisure and business.
Travellers benefit from experiencing different cultures, interacting with locals,
dining, shopping, and being able to escape dull, boring daily routines (Greenblat
and Gagnon 1983). Half a century ago tourism suppliers such as airlines and chain
hotels introduced affiliated reservation systems on a worldwide basis to enable
barrier-free tourism product distributions However, travel product procurement
processes strongly depend on intermediaries’ expertise in operating these systems.
On the one hand, tourism suppliers relied on travel intermediaries to distribute their
products while on the other hand, travel intermediaries also needed to maintain good
relationships with their suppliers to secure competitive rates for maximizing their
profits and increasing their attractiveness for consumers. This tourism ecosystem
has worked seamlessly for decades (Buhalis and Leung 2018). Travel agents assisted
inexperienced tourists in arranging travel plans and purchasing travel products.
Tourists followed the information provided in travel guidebooks and destination
management office (DMO) promotional materials to plan and arrange their travel
itinerary. Marketing activities of tourism organizations focused on advertisements in
traditional media such as travel magazines and travel guidebooks and participating
in travel expos hosted by DMOs to expand into new market segments and explore
business opportunities. When tourists were away from their home countries, they
were wholly disconnected from friends because international communication was
not widely available or expensive.
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This travel business model and tourist behaviors were followed for decades
up to the dawning of the Internet era. However, information and communication
technologies (ICT) and the Internet have revolutionized and disrupted the tourism
ecosystem and tourist travel behavior. ICT simplifies communication, data storage,
and computation; increases employee productivity, customized service, and travel
products; and enables self-service capabilities for customers (Buhalis and O’Connor
2005). The rapid development of ICT, ubiquitous use of smartphones and mobile
networks, as well as high-speed Internet connections affect business operation
and management style. ICT strengthen tourism organizations’ competitiveness and
improve their strategic performance and are inseparable from business operations,
customer services, cost control, and strategic planning (Law et al. 2009).

The Internet empowers both tourism enterprises and tourists. Technology-
enabled tourism, commonly referred to as e-tourism, has drastically impacted the
ways of doing business within the tourism industry. e-Tourism is broadly described
as the practice of analyzing, designing, implementing, and applying ICT and
Internet solutions in the tourism, travel, and hospitality industry (Chuang et al.
2017). To support public and private sector operations and management and enable
tourists to stay connected with family and friends, e-tourism infrastructure requires
integrated software, networked hardware, and diverse information sources. Tourism
is a complex product, but ICT further enhance its experiential and complexity level
(Racherla et al. 2008) . The affordable cellular network connects and allows tourism
suppliers to be seamlessly connected with tourists. Nowadays, electronic word-of-
mouth (eWOM) and user-generated content (UGC) replaced traditional marketing
channels, changed customer information search behaviors, and impacted purchase
decision processes (Bruhn et al. 2012). Travellers share status updates via online
social network platforms during their trips (Rouhani et al. 2013)

With the growth of smart city networks and intelligent technologies, hospi-
tality and tourism suppliers start providing humanless and automated services.
Furthermore, AI assists forecasting and decision-making and catalyzes the tourism
ecosystem toward smart tourism. The following sections will highlight the develop-
ment of e-tourism from two key stakeholder perspectives: suppliers and tourists.
Then, the resulting education and training needs related to IT skills will be
identified. The last section of the chapter will forecast future developments in smart
tourism.

ICT Development from the Tourism Supplier’s Perspective

ICT digitized the entire tourism ecosystem, including transportation, accommo-
dations, dining, intermediaries, public sectors, and non-profit organizations. ICT
has also disrupted the traditional ways of doing business. Developments in ICT
have had profound effects on the determination of competitive advantages within
the tourism industry. ICT has produced outcomes, introduced innovations, and
facilitated the shift to a knowledge-based economy (Papanis and Kitrinou 2011).
ICT has also been the catalyst for the formation of an integrated tourism ecosystem
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through interconnected and interoperable application systems. Most importantly,
ICT has provided added value to stakeholders such as cost reductions, value-
added marketing, and being able to participate in a virtual community (Mahajan
et al. 2015). ICT adoption started as a tool to enhance service quality, increase the
efficiency of business operations (Richardson and Marshall 1999), and provide cost
savings (Oyewole et al. 2008).

Organizations that implement e-business can be categorized into five types
of adopters, including leaders, technology experts, fast adopters, beginners, and
late adopters (Vlachos 2013). Leaders and technology experts are always the
pioneers in their industry and role models in their discipline. They are willing
to take risks and invest in ICT and reengineer traditional operating procedures.
Late adopters on the other hand are more conservative regarding changes and
reluctant to invest in ICT. Their investments mainly focus on those areas that can
generate revenue, but for those intangible areas such as employee efficiency and
productivity, brand image, and customer perceptions where the return on investment
cannot be easily quantified, late adopters always show hesitation in new ICT
adoption (Sigala 2003b). ICT adoption in the tourism industry can be classified
on three levels. The first level is digitalization of operations to enhance data
processing efficiency and transaction handling accuracy (Leung and Law 2013).
The second level involves data-driven management where ICT assists managers
with scenario analysis, decision-making, and revenue management. The third level
is the adoption of tourism ecosystem applications with dynamic interconnectivity
and interoperability via smart networks. In this last stage, ICT allows interoperable
applications within the tourism ecosystem without human intervention.

Digitalization of Tourism Operations

ICT adoption marks the beginning of a revolution in tourism operations. Tourism
organizations typically start adopting ICT to reengineer operations and procedures
more efficiently and effectively and also to more accurately handle transactions
(Alcántara-Pilar et al. 2017; Leung and Law 2013). Initial ICT adoption can improve
company efficiency and productivity (Sedmiak et al. 2016), enhance communication
among operations and departments, increase employee productivity and efficiency
(Davidson et al. 2002), and reduce manpower needs (Thorn and Chen 2005). Hotels
and airline industries were the pioneers in adopting ICT for key operations (Buhalis
2004; Sheldon 1983). Also, the potential of ICT development, ICT adoption, and
ICT acceptance have been researched for decades. Buhalis and Deimezi (2004)
found that tourism business sectors lag behind other industries in a rapidly changing
high-tech environment. Small- and medium-sized enterprises continue to find it
difficult to cope with the ever more complex and rapidly challenging online
environment in which they have to operate (Romero and Tejada 2020).
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Front Office Operations
ICT was first introduce to tourism and hospitality industries to reduce expensive
human labor with technological labor to enhance operational efficiency and improve
customer experience. Both customers and businesses can benefit from improved
communication, reservations, and guest service systems. The aviation industry
adopted tremendous ICT applications for both operation management and customer
services. The first tourism-related ICT platform was an airline reservation system
which was launched in 1946 by American Airlines, and the first business-to-business
(B2B) platform – global distribution systems (GDS) – began operation in 1963 to
keep track of flight schedules, availability, and prices (Sheldon 1997) Travel agent
staff use the system to search and sell tourism products to customers. However,
the system required intensive training to operate the system because the operation
platform was command-based without any navigation assistance. Moreover, GDS
required a dedicated terminal and communication line and therefore the cost of using
GDS was relatively high. The Internet era saw many GDS enhancements. Travel
agencies were soon able to use their existing computers and data lines to access the
system, and staff no longer needed to use text commands since operations could be
handled via mouse clicks. Reservations of all kinds of travel products became the
norm including hotels, cruises, car rentals, and theme parks. Other than reservation
systems, aviation operations also heavily rely on ICT for seamless operation.
Marketing and customer relationship management (CRM) system provides loyalty
programs and personalization services to frequent travellers; decision support
system manages fleet management and schedule optimization; baggage and cargo
handling system reads barcode and radio-frequency identification (RFID) tags to
seamless transports of the checked baggage to and from aeroplanes; in-flight enter-
tainment system allows passengers to obtain on-demand video programs on personal
television (Benckendorff et al. 2019). Compared to the aviation industry, hotels were
relatively conservative and slow to utilize ICT (Ayeh 2006). The first electronic
front desk operation system Reservation handled the hotel guest reservations and
inter-departmental communications for Sheraton Hotel and was launched in 1958
(Sheraton 2019). Later, it was modified as a property management system (PMS) for
handling hotel operations. Before the Internet era, operation-oriented applications
such as magnetic card key systems, CRM, and guest-operated in-room devices, such
as call accounting systems, minibar systems, and in-room entertainment systems,
played a key role in hotel service. These systems increase staff productivity and
enhance inter-departmental communication efficiency. However, interconnecting
different applications that run on different IT platforms required costly custom-
made propriety interfaces in which many hotels were not willing or able to invest.
As a result, manual operations were required for an extended period, which only
increased human error and decreased efficiency.

With the growing popularity of the Internet, an increasing number of tourism
start-ups that work as online travel intermediaries or as an online travel agency
(OTA) providing travel products and services emerged. Because of the consumers’
successful adoption of these new intermediaries, hotels needed to handle an
increasing number of online channels related to rate management and product
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availability. Various types of online channels and rate management applications
were introduced and connected with PMS to reduce workload and assist hotel
management (RateTiger 2020). International hotel chains developed their central
reservation systems (CRS) to enable cross-country hotel reservations. However, this
traditional and propriety system limited the development and collaboration with
other online channels. As a result, hotel chains start phasing out of their propriety
CRS (IHG 2015) and collaborate with GDS companies, such as Pegasus, Sabre
SynXis, and Amadeus iHotelier, on a cloud-based reservation system in order to
optimize their channel management via a web-based platform.

Back Office Operations
Computers can reliably process enormous amounts of information faster and
cheaper than humans, simultaneously analyzing and comparing the data, making
information more easily distributable and accessible to users (Sheldon 1983). There-
fore, tourism organizations started adopting ICT for back-of-the-house operations
and management such as financial and human resources management (Alonso-
Almeida and Llach 2013), procurement (Au et al. 2014), and customer relations
and marketing (Fuchs et al. 2010) decades ago. Back office operations typically
focus on resources management such as procurement and inventory control, cost
control, financial management, and document management. ICT also assists human
resources management by handling employee payroll, leave, duty rosters, and
various scheduling matters. CRM was first introduced to profile customers in the
tourism industry (Álvarez et al. 2007; Taga et al. 2011) and gather customer
preferences and activity usage that can be examined and later used to plan and
implement direct marketing. These systems support frontline operations by keeping
track of a large amount of daily business-related data so that the operation staff
can easily retrieve historical information. Furthermore these data can be used
as supplementary data for management decision-making. ICT also assist DMOs
in managing and promoting tourist’s attractions. Destination management system
(DMS) shifts from simple information databases to complex, web-based platforms
that support and facilitate communication and interactions among stakeholders
including tourists, OTAs, suppliers, and government.

Small tourism enterprises have budget limitations when it comes to ICT adoption
in which case governments should provide support and encourage investment in ICT
to enhance competitiveness (Mwita 2014). Governments typically play a leading
role in advocating for the development of e-tourism that can simulate the demand of
adoption. Whenever there is a newly launched technology, the government must ini-
tiate changes and prepare relevant rules and regulations in order to protect the rights
and obligations among the numerous stakeholders (Kalbaska et al. 2017). Document
digitization, for example, cannot be successful without government involvement.
Government legislators and policy makers recognize digitized contracts with a
digital signature as official documents. Moreover, electronic visa services not only
stimulate tourist travel desire and revisit intention but can also improve destination
image (Çakar et al. 2018). Therefore, the government should consider digitizing visa
application processes and automated immigration services which can additionally
expedite tourist arrivals and departures.
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Data-Driven Management

In the second stage of ICT adoption, tourism managers utilize ICT for decision-
making. One of the main characteristics of a tourism product is perishability.
No product can be stored indefinitely for sale at a later time. Therefore tourism
managers must closely manage their inventory to minimize lost capacities and
make price adjustments for their products to either stimulate purchase intention
during low seasons or maximize profits during high seasons. In addition, Internet
and social media marketing strategies could assist tourism organizations for brand
image formation and customer engagement. Prior studies have examined the role
of ICT in strategic planning, online marketing strategies (Ruiz-Molina et al. 2014;
Yayli and Bayram 2010), the implementation of distribution strategies (Zare and
Chukwunonso 2015), profit maximization (Xu and Li 2017), and customer value
co-creation (Neuhofer and Buhalis 2014).

Previous research has also proposed knowledge management-driven decision
support systems for DMOs to provide up-to-date and precise information for sce-
nario analysis and strategic planning (García-Crespo et al. 2010) . Knowledge-based
destinations have the potential to enhance and sustain competitiveness in both urban
and rural communities (Racherla et al. 2008). E-services such as web information,
an interactive map with virtual tours, virtual games, and journey planners could
improve the sustainability of tourism management (Chiabai et al. 2013). Moreover,
external data related to political, economic, social, and technological data must
be considered and made publicly available for tourism organizations in order to
prepare better strategic planning and accurate management decisions (Buhalis and
Leung 2018). The following subsections illustrate how ICT and big data influence
online marketing strategies, channel management, service personalization, and
environmental sustainability.

Online Marketing
Online marketing starts with the development of a website. Small- and medium-
sized organizations adopted the use of websites to maintain long-term relationships
with their customers (Çetin et al. 2004) as well as to increase productivity (Sigala
2003a). Many marketing activities have moved to online platforms since the first
commercial websites were launched in the early 1990s because this advertising
medium seemed likely to increase global visibility and precise targeting ability
of the most desired audiences (Giannopoulos and Mavragani 2011). In the mid-
1990s, web surfers needed web portals because obtaining a website address (URL)
on the Internet was not easy, especially for novice users (Klausegger 2005). Web
surfers would not be able to locate and retrieve information about a business without
knowing the specific URL. Search engines changed information search behavior
and nowadays play an important role in online marketing, and websites that allow
quick navigation are likely to attract travellers, and distinct designs can even lead to
subsequent revisit intentions (Ku and Chen 2015).
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Establishing trust is essential for increasing e-booking website usage intention
(Jeng 2019); trust greatly helps to reduce any perceived risks of online purchases.
OTAs provide one-stop service with a wide range of products as well as produc-
t/service reviews that can assist customers with their purchase decisions. Therefore,
their role in creating distribution channels is seen as important (Law et al. 2015;
Novak and Schwabe 2009). The metasearch engine is another intermediary but does
not directly offer any travel products; instead, metasearch engines offer a valuable
service by referring or linking customers directly to key sources or businesses
(Christodoulidou et al. 2010). Travel suppliers strongly depend on these new
networks to help broadcast and globally distribute their products (Buhalis and Kaldis
2008; Novak and Schwabe 2009).

Websites have become quintessential information sources and distribution chan-
nels for all facets of the tourism industry. Tourism industry practitioners need to
know how to design and maintain an attractive website that stands out from their
competitors. More so, tourism websites need to be user-friendly and accessible.
First impressions are long-lasting, and acceptance and trustworthiness of a tourism
website is essential, or else users will move on to another competitor (Besbes et al.
2016; Sahli and Legohérel 2015). Ert (2014) argued that a simplistic, minimalist
website design could generate a surprisingly positive effect on customers. The
semantic web can personalize information and improve higher satisfaction with
e-tourism applications (Siricharoen 2010). Semantic web rules can also be used
in an expert system to detect fraud in tourism e-commerce transactions (Roldán-
Garcí et al. 2017). Additionally, the emotions of a user can be predicted by using
sentiment analysis based on their communication threats (Neidhardt et al. 2017).
A website evaluation is an examination process where the quality of the websites,
including features and performance, is accessed (Qi et al. 2020). Various evaluation
models have been created to examine the functionality and usability of tourism-
hospitality websites, and such models serve to define industry benchmarks against
which performance can be evaluated (Ali 2016; Law et al. 2010; Zafiropoulos and
Vrana 2006). Mobile applications also need evaluation of their performance and
efficacy due to their increasing information accessibility and purchase capability
via smartphones (Groth and Haslwanter 2016; Hoadjli et al. 2017).

Online platforms have greatly empowered and enhanced old-fashioned “word-
of-mouth.” Social media and user review websites contain rich textual information
on customers’ opinions and attitudes about a whole array of touristic tourism
organizations and businesses. e-Tourism marketing strategies can now focus on
customer interaction and engagement via social networks and mobile platforms.
Nowadays, customers post negative reviews to express their dissatisfaction, vent
their emotions, and share information with other prospective customers. There-
fore, managers should respond properly and quickly, especially to any negative
comments, suggestions, or feedback (Fernandes and Fernandes 2018). Destination
promotion has recently faced challenges, especially due to unofficial information
sources which capture tourists’ attention. Proactively learning and better under-
standing the users’ perceptions on the context of social media could help managers
maintain high user engagement and fortify positive brand image (Mich and Baggio
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2015). Recommender systems, for example, must include social data in any rec-
ommendation algorithm. Facebook has many sophisticated users whose behavioral
data can be tracked, collected, and analyzed to understand an organization’s online
branding ranking (Capatina et al. 2018). Destination managers must manage their
business’s online reputation by listening closely and responding appropriately to
social media comments that can impact their reputation and patronage (Inversini
and Cantoni 2011).

Data mining and sentiment analysis on social network platforms allow tourism
marketers to measure tourist preferences and then aggregate that information for
tourism promotion and management (Sun et al. 2017). Big data stored within
Facebook and Tripadvisor are treasure troves for marketing departments. “A picture
is worth a thousand words” is a commonly used expression easily understood across
virtually all cultures and languages. By analyzing photos’ geoposition indicators on
image-focused social media, tourist’s visit intention of any particular destination
can be discovered (Latorre-Martínez et al. 2014). However, analyzing big data is a
challenge for frontline tourism operators and managers. Researchers have designed
and tested tools that assist managers with data collection, analysis, reviews, and
subsequent action planning.

Other than websites, near field communication (NFC) tags on promotion posters
draw tourists’ attention and provide supplementary information that improves
destination service quality, branding, and marketing (Pesonen and Horster 2012).
Digitization also helps form destination image (Mannas et al. 2013) because
destination branding is easily communicated via social media (de Rosa et al.
2019). Technology can also customize and co-create new experiences by adopting a
virtual environment to deliver multisensory simulations via the five senses; it has
proven a useful tool for promoting wine tourism (Martins et al. 2017). Virtual
reality (VR) generates realistic 3D images, sounds, and sensory simulation that
stimulate interest; it is also a good marketing tool for destination promotion (Martins
et al. 2017). However, when designing smartphone-based virtual guiding services,
trustworthiness is an essential factor because tourists need to be assured that the
multimedia representations are authentic (Koukopoulos and Styliaras 2013).

Channel Management
Websites and online platforms affect the relationships between suppliers and travel
intermediaries. Two decades ago, many studies forecasted disintermediation as
customers would choose to directly purchase from suppliers via online platforms
(Garkavenko et al. 2003; Standing and Vasudavan 2000; Tse 2003). Buhalis and
Licata (2002) proposed a revised e-tourism intermediary framework to showcase
the new era of travel distribution channels. To successfully address this challenge,
traditional travel agents have altered their business models by adding value to
customers by offering online access channels (Zare and Chukwunonso 2015). As
an example, recommender systems (RS) enable travel agencies to provide dynamic
case-based recommendations to their potential customers (Büyüközkan and Ergün
2011). Management decision support applications such as revenue management
and artificial intelligence (AI)-based decision support systems assist managers in
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making appropriate decisions derived from historical and external big data. Revenue
management applications for forecasting future trends start with an analysis of
customers’ historical booking patterns such as booking pace, price, and duration.
Later versions of revenue management applications incorporate decision support
systems that analyze external data, such as competitor data and tourism arrival
statistics, to generate various revenue strategy scenarios from which managers are
then better enabled to pick the best model for their organization.

Small and medium travel organizations could form alliances to compete with
big OTAs with their powerful interconnectivity and interoperability of application
systems. A decade ago, many managers hesitated when they conducted risk
assessments of implementing technology-related knowledge alliances (Pansiri and
Courvisanos 2010). Most notably, the performance and efficacy of supply chains
affect the overall business performance of tourism organizations (Paskaleva et al.
2011).

Service Personalization
ICT are a strategic e-business tool for customizing products, personalizing mobile
services, sharing data, and supporting UGC sharing (Stiakakis and Georgiadis
2011). An intelligent mobile tour guide keeps track of user behavior and refines the
user model to provide flexible travel information (Cena et al. 2006). Recommender
systems (RS) contain databases with travel schedules and a service-oriented archi-
tecture that can act as a virtual tourist hub (Smirnov et al. 2017) and recommend
tourist activities by ranking the geo-location, spatial coordinates of the events,
tourists’ location, price of the products, time slots, user profiles/personality, and
diversity to provide personalized destination recommendations in real time (Gretzel
et al. 2004; Montejo-Ráez et al. 2011).

Personalized RS which includes Google Translate could resolve language issues
and help cater to different user interaction needs (Håkansson et al. 2010). Graphical
3D maps, as an example, allow users to access visual assistance to customize the
results generated by RS (Noguera et al. 2012). Personalized recommendations can
further be enhanced by including Global Positioning System (GPS) and semantic
web mining from user-generated content review sites or OTA (Logesh et al. 2018).
Geotagged social data identify the popularity of tourist spots, so RS can provide
real-time suggestions via mobile applications that enable tourists to decide the
best time to visit any specific tourist spot (Komninos et al. 2017). Collaborative
filtering, which includes machine learning analysis of customer online reviews,
provides a precise recommendation on Tripadvisor (Nilashi et al. 2018). However,
trust is one of the main factors whenever evaluating the reliability of RS. Therefore
tourism organizations must ensure they build and maintain a trust-enabled database
(Pettenati et al. 2008). This can be achieved to a significant degree by collecting a
traveller’s personal network data from social media such as colleagues, schoolmate
profiles, and travel behavior and provide recommendations according to their style
and preferences (Frikha et al. 2017; He et al. 2016).

ICT can also enhance tourism product loyalty. If the customers are satisfied
with an online platform, their loyalty will increase (Kim et al. 2011). Playfulness
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is a main factor that affects satisfaction with online services (Vladimirov 2012).
Gamification on destination websites can contribute to a more rewarding interaction
for web users and elicit higher levels of satisfaction, increased brand awareness, and
loyalty (Xu et al. 2017). Prior studies have proposed multiuser online role-playing
games for promoting tourism (Berger et al. 2007), but until now, gamification
applications are still not widely adopted by tourism organizations.

Customer feedback is perhaps the most ubiquitous of ICT applications. Such
apps help business entities evaluate their service quality, gauge their customer
satisfaction levels, and then identify areas in need of improvement. Collecting paper-
based feedback from customers in the past was expensive, and response rates were
extremely low. Online feedback forms on business websites allow customers to
provide feedback anytime and anywhere. With social networks and review sites,
customers share their opinions with their friends and the public at large. A negative
experience posted on an Internet blog or website could be spread to millions of
people overnight, and the supplier has no control whatsoever. Therefore, tourism
managers should closely monitor social network platforms and promptly respond to
user comments to avoid negative comments spreading quickly and afar (Ekiz et al.
2012).

Environmental Sustainability
ICT has ushered in an era of innovative ways for sustainable tourism development.
Energy management systems monitor hotel room occupancy to automatically adjust
in-room temperature settings. Carbon calculators are used to determine carbon
emissions and the amount of energy consumed by business activities. Computer
simulation applications simulate real-world settings for direct observation, manip-
ulation, and analysis of the most effective management strategies. Destination
management systems consolidate and distribute tourist information via online
channels and hence reduce paper reports and brochure printing. Environment man-
agement systems keep track of waste and emission data for cost-benefit assessment
and better decision-making. Websites assist cultural tourism promotional campaigns
by creating destination awareness through the use of digital images and virtual tours
and can thereby protect fragile artifacts and archaeological sites (Valčić and Domšić
2012). GPS, geographic information systems (GIS), and carbon calculators can
assist destination managers who are dedicated to sustainable tourism (Ali and Frew
2014). Local cities can adopt location-based services via smartphones for visitors
and e-parking services via mobile communication to increase the utilization of urban
green spaces (Karagiannis et al. 2014). Cultural heritage concerns can adopt ICT
to convey and distribute diverse multimedia information and contribute to their
own long-term competitiveness and sustainability (Paskaleva and Azorín 2010).
Gamified ICT applications for promoting sustainable tourism can lead to a positive
impact on communication and social interaction with tourists and residents who will
be better informed, more skilled, and disposed with more positive attitudes toward
tourism and sustainability (Negruşa et al. 2015). Heritage sites, museum exhibits,
and historical artifacts are fragile; however, it is almost impossible to stop tourist
visits since these are primary tourism attractions. AR allows tourists to interact with
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virtual exhibits which can increase their enjoyment while also protecting fragile
artifacts with displays of accurate digitized 3D objects (Webb et al. 2016).

Overtourism is a hot topic that received intense attention and discussion in
the past decade. Reino et al. (2014) proposed a benchmarking framework so
that managers could quickly evaluate their current carrying capability against the
benchmark and have a better understanding of their own capability. Social media is
now an established factor that stimulates travel demand and leads to overtourism
(Alonso-Almeida et al. 2019). Therefore using social media to disperse tourists
away from the main pressure points is the best way to combat overtourism (Gretzel
2019). DMOs could manage a destination’s carrying capacity by careful planning
and managing tourism which concurrently respects the well-being of the permanent
residents at tourism destinations (Wall 2020). By adopting ICT analytic tools and
sensors, tourist movement and travel patterns could be monitored and thereby lessen
the tension of overtourism.

Digital Ecosystems

In the current Internet era, it is necessary to have interconnectivity and interoperable
application software to handle comprehensive business-to-business integrations
(Fodor and Werthner 2004; Perks and Riihela 2004). According to Chuang et al.
(2017), important technologies for e-tourism include computers, the Internet, mobile
computing, social network, cloud computing, big data,, and IoT. Buhalis and
O’Connor (2005) pointed out that ambience and intelligence should be the focal
point of technology developments in tourism. This requires an emphasis on sensor
technology, embedded systems, ubiquitous communications, media management
and handling, natural interaction, contextual awareness,, and emotional computing.
A prior study predicted that the future of e-tourism would focus on consumer-
centric technologies that would enable business entities to carry out innovative
interactions and reengineer their communication strategies (Buhalis and Law 2008).
From an organization’s perspective, smartness refers to the integration of a network
of organizations and smart features that engage in interoperable and interconnected
systems to simplify and automate daily activities. Doing so adds value throughout
the entire ecosystem for all stakeholders (Buhalis and Amaranggana 2015; Buhalis
and Leung 2018).

Definitions of smart tourism have been discussed among scholars. Gretzel et al.
(2015b) presented seven main differences between e-tourism and smart tourism:
Core technologies of smart tourism are sensors and smartphones. Data is the
lifeblood of smart tourism, which means it requires a move from discrete infor-
mation to big data. Smart tourism also involves shifting from a value chain mindset
to an ecosystem perspective that not just serves tourists pre- and post-travel but
also includes time and activities during a trip. Rather than transactional information
exchanges, smart tourism values stakeholder collaborations and partnerships. And
finally, smart tourism is not only about digitization but helps actors within the smart
tourism ecosystem bridge digital and physical environments.
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Gretzel et al. (2015a, p. 181) defined smart tourism as:

Tourism supported by integrated efforts at a destination to collect and aggregate/harness
data derived from physical infrastructure, social connections, government/organizational
sources and human bodies/minds in combination with the use of advanced technologies to
transform that data into on-site experiences and business value-propositions with a clear
focus on efficiency, sustainability and experience enrichment.

Liburd et al. (2017) proposed smart tourism should be considered involving
three aspects including (1) embracing the fluid and emergent nature of intelligent,
appreciative, and complementary understanding that is more empathic, flexible,
humble, and sustainable, (2) co-design of values, and (3) collaborative design with
trust.

Intelligent Environment
The move toward a smart tourism ecosystem necessitates a re-engineering of
operations and procedures with interconnectivity and interoperable application
systems. Governments can play a leading role in moving an entire country through
a smart transformation by investing in DMOs, ICT capital, human capital, and
values (Vargas-Sánchez 2016). For example, the government of Russia constructed
an information highway and associated e-government integrations with numerous
digitalization programs (Kolarova et al. 2006). The Taiwan government was the first
to provide free Wi-Fi access to both residents and tourists (iTaiwan 2011). Citizens
and visitors in public areas within the European Union have been provided free Wi-
Fi connectivity primarily by funding made available by municipalities for hardware
and maintenance.

The vast mobile network will continue to play a crucial role in the tourism
industry and must adjust and constantly adapt as the functions and durability of
smartphones are continually enhanced. Smart hospitality networks connect all stake-
holders within the overall smart ecosystem and sub-ecosystems and consolidate and
aggregate historical and external environment contextual observations to form big
data while all data can be maintained anonymously and confidentially (Buhalis and
Leung 2018). Unfortunately, many stakeholders in the tourism industry have not yet
recognized the importance and benefits of mobile technology (Dorcic et al. 2019).
Many smart applications such as AI-enabled business intelligence systems are
available, but ICT adoption in the hospitality and tourism industry is still considered
rather limited. Most business applications remain mainly text- and image-based
while 3D and real-time applications are not widespread.

The involvement of government can be significant. Some local city governments
have installed an impressive array of sensors to measure the external environment
such as water and air quality which, in turn, can ensure travel quality and attrac-
tiveness (Karagiannis et al. 2014). Business organizations make use of these sensors
and beacons for their marketing activities. Edge computing allows the information
collected by these sensors to be processed to the edge of the network away from
data centers so as to reduce data traffic (Taleb et al. 2017). Subsequently, data can
be sent to the cloud for comprehensive data analysis by combining it into big data
and using AI to scrutinize it.
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Even though smart tourism has recently become a hot topic, there remain
a series of challenges to overcome before full realization. Smart tourism expe-
riences require extensive technologies and derivative services; therefore, the IT
skill level of the tourists especially with handheld devices will impact smart
service delivery and tourist satisfaction (Gretzel et al. 2015a). Moreover, some
tourism stakeholders do not clearly understand the definition of “smart tourism”
and its critical functions such as interconnectivity and interoperability along the
supply chain points, applications, and linkages to external big data. For example,
accurate revenue forecasting, social media monitoring, and the use of AI and robots
are fundamentally beneficial to any manager or leadership team (Leung 2019).
Interconnectivity and interoperability of devices installed inside a hotel for use
by both employee and hotel guests is occurring with the implementation of high-
speed 5G networks and the Internet of Things (IoT). Ambient intelligence brings
current information to tourism ecosystems and helps make those environments more
sensitive, flexible, and adaptive to the needs of stakeholders (Buhalis 2019). For
example, hotel and restaurant lighting and temperature can be dynamically adjusted
to provide a comfortable environment for customers and guests. Operations can
also be automated via an IoT network. For example, inventory management can be
monitored by sensors installed inside a warehouse or refrigerators that will identify
the inventory on hand and the expiry date of the items.

Autonomous Services
Self-service options can reduce contact with human staff members for mundane
and/or simple assistance. Therefore, implementing a customer relationship man-
agement system and providing personalized services could maintain or bolster
brand loyalty (Stockdale 2007). Self-service kiosks, for instance, provide a pre-
programmed environment for novice users for simple tasks such as ticket selling,
check-in/checkout, food ordering, and information retrieval that previously were
completed by service staff. Autonomy devices, self-learning algorithms, and IoT
are at the forefront of the movement of tourism ecosystems from e-tourism toward
smart tourism. However, this ecosystem cannot be truly ubiquitous without the
establishment of the necessary technological and regulatory foundations (Gretzel
et al. 2015c).

Public sector policy makers should define any technical standards, policies,
and regulations for implementing any new tools in the tourism industry. As an
illustration, robots have been increasingly replacing humans to carry out repetitive,
boring, and stressful tasks at even high speeds and efficiency (Engelberger 2012).
The first robot hotel Henn na Hotel was opened in Nagasaki, Japan, in 2015.
The hotel management placed emphasis on humanless service. The receptionists,
concierge, luggage handling, and in-room ambient controls were all done by robots.
However, these robots were not AI-embedded, so they could not interact with
hotel guests according to any specific, in-the-moment requests. Because of this
inflexibility and lack of intelligence, Henn na Hotel Group decided to lay off half
of their in-room robots after 4 years because they found that some robots were
not advanced enough to perform many of the tasks they needed to do and quite
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unexpectedly created much extra work for the human staff (Forbes 2019). Also,
Hilton hotel collaborated with IBM to design the first Watson-enabled robot Connie
to assist with guest requests, personalize guest experiences, and empower travellers
with additional information for trip planning (Hilton 2016).

It is important to extend research on human-robot interactions with the increasing
number of users interacting with robots every day (Tung and Law 2017). Service
robots in restaurants not only serve customers but can also cook and prepare
meals. Operations from low-level operational robots for flipping hamburgers and
making cocktails to sophisticated robots with learning ability that can simulate
celebrity chef movements to assist with cooking at home are useful as well as
popular (Moley Robotics 2015). Autonomous devices can save labor costs and
increase service efficiency. Drones can be utilized for remote service delivery in
areas where no infrastructure is available, and hotels or event venues can adopt
autonomous furniture that can automatically relocate to a desired location for any
specific occasion.

Virtual agents (VA) or chatbots (e.g., Google Assistant, Apple’s Siri, Amazon’s
Alexa, and Microsoft’s Cortana) are currently the most developed forms of AI that
support customer services (Syam and Sharma 2018). Tourists can use their mother
language to voice control VAs to accomplish tasks such as tour and restaurant
reservations, in-room ambient control, and numerous functions from inside their
room even without any language barriers.

ICT Development from the Tourist Perspective

One of the reasons why people travel is to escape from their daily routine; however,
because of increasing digitalization of life and work, people are having difficulties
due to their inability of letting go of network connections when they travel (Egger
et al. 2020). On the positive side, ICT has changed tourist travel patterns and
enabled co-creation of experiences. This transformation has revolutionized the
travel planning process and ushered in a new era of co-created tourist travel
experiences on three levels: technology-assisted experience, technology-enhanced
experience, and technology-empowered experience (Neuhofer et al. 2014). At
the technology-assisted experience level, ICT acts as a mediator for information
retrieval and communication. At the technology-enhanced level, tourists participate
and interact with tourism organization’s activities via interactive technologies such
as social media platforms (e.g., Facebook, Instagram, Twitter, and YouTube).
Finally, tourists incorporate high-level technologies at the technology-empowered
experience to co-create and optimize their own experiences. These enhanced travel
experiences appear in all three stages of the tourist life cycle (pre-trip, in-trip, and
post-trip) (Joseph and Anandkumar 2016).

With ICT, tourists can gather and analyze travel information to plan for the trip,
adopt ICT to enhance the travel experience, and share their travel memories online.
Figure 1 illustrates the ICT applications for tourists in the three travel stages.
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Fig. 1 ICT applications for tourists in the three stages of travel

Technology Changes Pre-trip Behavior

Traditionally, travel inspiration came from DMO promotional materials, tourist
guidebooks, tourism promotional videos, recommendations from travel agencies,
and friends and relatives’ word-of-mouth regarding their past experiences. Tourists
went to a travel agency seeking travel information and products, and they usually
would end up using the tourist agency’s services. Just a few decades ago, there
were extremely few channels for the ordinary customer to buy airline tickets or
book hotel rooms directly from suppliers. In those times, communication costs (e.g.,
IDD calls) were very expensive, and language differences posed major barriers
whenever communicating with overseas companies. Besides, operating a GDS
required special training, and printing of airline tickets also needed specific licensing
from the airline company. As a result, travel agencies were the main channels for
tourists to buy travel products.

In the current Internet era, tourist travel behaviors have changed dramatically.
At the pre-trip stage, tourist travel intention behavior can be gathered from
computer clicks and keywords typed related to any banner and/or online advertise-
ments. Information search behavior can be found from the product searched via
e-distribution intermediaries. Visits to travel review sites can help better understand
and evaluate processes. Online transactions inside shopping carts can indicate tourist
buying behaviors, and membership profiles record customer preferences and help
form target marketing (Louvieris and Driver 2004).

With the popularity of smartphones and the rapid development of broadband
cellular network technology, mobile applications have gradually replaced desktop
applications. Tourists no longer depend on outdated paper-based travel materials for
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travel ideas (Umlauft et al. 2002). Especially for younger generations, their travel
desire is influenced by blogs, vlogs, and social networks (Bajpai and Lee 2015).
Business travellers’ ICT needs include reliable website reservation systems and in-
room Internet access; these have become the most critical ICT application for hotel
choice (Yeh et al. 2005). Multimedia, 3D images, and web-based GIS applications
such as Google Maps have greatly expanded the ways travel information is
being accessed. Practical information, such as transportation, accommodation, and
location-specific information, have become primary information sources for travel
destination choice and planning (Chang and Caneday 2011). In addition, tourists
can obtain VR materials prepared by tourism organizations which is an innovative
way to be inspired when engaging in travel planning. Furthermore, users can
immerse themselves in a computer-generated environment such as Second Life,
where interactions with the virtual environment and co-created travel experiences
can occur with avatars (Guttentag 2010).

Traditional travel planning mainly depended on tour guidebooks and information
brochures from DMOs. The information provided from these two channels was very
generic. Consequently, the more experienced tourists were oftentimes not satisfied.
Tourists could only explore their destination upon arrival at the destination, so
no advanced planning could be carried out. ICT, however, assists tourists when
planning their trips. The earliest intelligent travel planning began with collecting
travel-related information by WebBots and providing solutions to resolve specific
user problems (Camacho et al. 2001). However, since the results were obtained from
existing databases, personalization was essentially impossible and unavailable. For
instance, chat-based RS recommender systems allow users to make decisions among
sets of alternatives (Nguyen and Ricci 2018).

Destination information is an important piece of information for any travel
planner. The e-tourism tools examine the spatial and temporal data collected from
social media channels and then can forecast the most likely tourist travel behavior
and assist tourists with their vacation planning (Pichler et al. 2014). RS assist
with automatically arranging travel affairs (Camacho et al. 2006), so it must be
able to provide various itinerary recommendations based on the tourist’s specific
preferences, demographic characteristics, and places visited on former trips. In this
manner, personalized travel information can be offered that best matches the user’s
taste (Sebastia et al. 2009). Advanced RS include using social network data and
travel patterns which provide customized recommendations (Chiang and Huang
2015; Frikha et al. 2017; He et al. 2016). Later on, RS included machine-learning
algorithms to analyze customer online reviews and assist tourist travel decision-
making (Nilashi et al. 2018).

Travel products are high-involvement products because customers cannot try
them beforehand. Therefore, travellers need extra information to support their
purchase decisions. Review comments posted on social media and UGC sites play
a highly valued role for travel product choices (Papathanassis and Knolle 2011).
Facebook is one of the key information sources for travel planning, a practical
and efficient place for sharing judgments and complaints, as well as enhancing
tourist knowledge management, coordination, and even claim reduction (Pantano
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and Pietro 2013); however, users understandably trust information that comes from
close friends (Stiakakis and Vlachopoulou 2017). Since social media and UGC
comments play a crucial role in travel planning, it is important to ensure the online
review data are reliable data sources (Xiang et al. 2018).

Tourists seek comments/reviews from the virtual community before purchasing
travel products. Sources such as Tripadvisor should formulate their strategies for
significant adoption and implementation of consumer-generated media which will
attract tourist attention (Burgess et al. 2015). Even though tourists can purchase
products directly from a supplier’s website, many of them use metasearch engines
to compare prices. Metasearch engines have become a new form of travel inter-
mediaries (Hikkerova 2010). All in all, understanding e-tourists’ digital behavior is
essential and significant for enhancing the success of online channels.

ICT Co-create In-trip Experiences

The durability of mobile devices, battery life, and high speed, along with low data
communication costs and a cellular network, have greatly catalyzed the develop-
ment of tourist in-trip applications. Context-aware mobile multimedia guides that
integrate emerging technologies and new communication standards provide both
appealing and ubiquitous solutions to tourists (Raposo et al. 2012). Geographical
location, as an example, is one of the most critical pieces of information for tourists
during their trip. Tourists can easily explore the city with mobile applications such
as route planning and real-time map services (e.g., Google Map). Web-based self-
guided applications integrated with online maps and GPS allow users to edit their
travel plans, browse an itinerary via mobile devices, and share their itinerary with
friends (Lin et al. 2014). With geotagged social data, social context crowdsourcing
mobile application identifies the popularity of tourist spots and showcases a heatmap
of a social “buzz” that can help tourists decide the best place to go and the best time
(Komninos et al. 2017). RS can provide in-trip recommendations to enhance travel
satisfaction by combining the GPS location of the tourists with review site data
(Logesh et al. 2018).

Multimedia displays, especially 3D images from augmented reality (AR) and
VR, present new experiences to tourists in museums (Jung et al. 2016). ICT co-
creates a tourist’s real-time experiences in various ways, for instance, location-based
promotional messages via smartphone; receiving external environment conditions
such as weather and road traffic conditions via sensors and beacons installed around
the city; retrieving instant attraction details by scanning QR codes; and locating
empty parking space locations via geofencing network (Karagiannis et al. 2014).
Mobile technology spurs virtual experiences. AR applications support tourists
via smartphone applications who like roaming around in unfamiliar environments
(Yovcheva et al. 2012). During a trip, a tourist’s experiences can be enhanced
by virtual tours with an interactive map, virtual games, and journey planners
(Chiabai et al. 2013). AR provides supplemental information such as development
or construction/repairs in progress, the original look of onsite architecture, and
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even personalized site details via mobile devices that are interesting to the tourists
(Tscheu and Buhalis 2016). On the one hand, tourists can explore and interact with
an accurate digitized 3D exhibit and increase the enjoyment of learning and, on the
other hand, protect the real, fragile artifacts (Webb et al. 2016).

One of the major barriers to travelling is having to negotiate a foreign language.
AI-enabled language recognition systems assist tourists in this regard. Cross-
lingual information retrieval systems that can automatically translate an English
phrase into Chinese characters were developed over a decade ago (Li and Law
2007). Shortly thereafter Mexican entrepreneurs implemented a mobile application
that incorporated Spanish translations, Google Map API, and a GPRS cellular
network to display heritage site information (Zacarias et al. 2015). More recently,
translation devices provide instant multiple language translation services for tourists
that greatly facilitate interaction with locals worldwide. Any successful e-tourism
system nowadays must also be able to handle a wide range of online payment
options with efficient and user-friendly interfaces (Mohamed and Moradi 2011).
Besides traditional payment methods like credit cards, stored-value pre-paid cards,
and electronic wallets, cryptocurrency has demonstrated the potential to become an
indispensable future currency for tourists since it can avoid currency exchange and
rate fluctuation.

ICT-Empowered Real-Time and Post-trip Sharing

Travelling is not only for creating short-lived personal experiences but also provides
long-term memories. Images are a quintessential type of souvenir that provide
authentic reminders of a particular place and/or experience (Gordon 1986). Tradi-
tionally in past generations, tourists would send a postcard to friends for sharing
their happiness and travel experiences. The web platform Web 1.0 was mainly
for information retrieval and business activities, so users were not able to share
their experiences. However, Web 2.0 enables social networking such that tourists
can easily contribute online by writing blogs (e.g., TravelBlog) and microblogs
(e.g., Twitter) and through social network sites (e.g., Facebook) and multimedia-
sharing sites (e.g., YouTube, Instagram) to share their travel diary with friends
and family. Furthermore, tourists can also register reviews of their experiences
with the public via user-generated content (UGC) review sites (e.g., Tripadvisor)
or OTA websites. Photographs or short videos sent from mobile phones are now
the new de facto postcard for sharing among friends. Sharing, of course, includes
not only knowledge-related aspects such as the product quality, prices, and weather
conditions but may include the tourist’s personal emotions, imaginations, and
fantasies about their trips.

Tourists are widely different and have different motivations for contributing to
social networks. One simple reason is the enjoyment of showing their experience to
the particular virtual community to which they belong. Through their contribution
they might feel a sense of belonging, solidarity, and identification as a unique
member of their community. Moreover, they can support other members and
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help everyone feel needed and appreciated. Electronic word-of-mouth (eWOM)
comprises active persons who provide their personal evaluations and opinions about
products and businesses in virtual communities found across the web. Travelling,
for instance, is a unique visual experience and vacation photos are important
components of one’s travels. Travel photos contain information relating to the
interests and activities of tourists during their trips. “The art of much tourist
photography is to place one’s ‘loved ones’ within an ‘attraction’ in such a way that
both are represented aesthetically” (Urry and Larsen 2011, p. 179). Therefore, and
not surprisingly, people believe that personal information on review sites is more
trustworthy than the marketing materials provided by tourism organizations (Yoo
and Gretzel 2008).

The Internet has become an ideal channel for customers to voice their dissatisfac-
tion to a service provider; it is fast and direct; minimizes any barriers of time, place,
or prescribed process for registering a complaint; and eliminates any face-to-face
embarrassment (Ekiz et al. 2012). Therefore, the response rates of posting negative
online reviews are relatively higher than the paper-based versions. Customers log
their comments not only to express their dissatisfaction but sometimes hope their
feedback will help an organization to quickly and appropriately improve. As a result,
tourists expect managers to respond to their reviews or else they will most likely feel
even more disappointed. “Attention is retention,” as the adage goes.

ICT Catalyze IT Skills Training and E-Learning

Over the last few decades, the development of ICT introduced new technologies
such as the Internet, social media, NFC, VR and AR, ubiquitous computing, AI,
IoT, and cloud computing. Their applications like reputation management, revenue
management system, decision support system, service robot, and autonomous
devices not only revolutionized tourism ecosystem operations and management and
customer travel behavior (Boes et al. 2015). To cope with the rapidly changing and
developing tourism industry environment, colleges and university have to ensure the
graduates’ IT skills needed by the industry are covered in the curriculum (Bilgihan
et al. 2014). Elliot and Joppe (2009) identified several IT-related competencies,
including electronic information sharing, IT knowledge and e-business, e-marketing
skills, computer skills, and general use of IT. ICT knowledge and skills have
become a core set of competencies for students. Employers expect graduates will
be well equipped with ICT skills after they graduate. At the most fundamental
level, the tourism curriculum design should include computer skills on how to
use office tools such as word processing (Microsoft Word) and presentation tools
(PowerPoint) (Sigala 2002). With the rapid expansion of ICT throughout almost
every aspect of the tourism industry, the need for updating the tourism curriculum is
critical. For example, big data analysis, online marketing, database management,
GDS/GIS operations, and word processing are indispensable. However, inside
tourism program curriculum design, ICT-related educational components have
been relatively weak. Future management decision-making strongly depends on
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extrapolating meaningful results generated from big data and problem-solving
applications. Future tourism employees must be able to understand the concept
of data mining, analysis, and interpretation for decision-making. There currently
exists a gap between the students’ expectations/needs and actual curriculum design
(Femenia-Serra 2018).

ICT and the Internet form the learning media platform in tourism (Cantoni et al.
2009). Industry practitioners and undergraduate students hold positive perceptions
toward e-learning courses (Eraqi et al. 2011; Kalbaska et al. 2013). Integrating
technology into instructional practices also helps develop student capabilities for
wisely using and managing technological trends within their working environment
(Sigala, 2007).

Generation Z was born with the Internet, and smartphones are a commonplace
critical tool used daily. Shifting lectures and tutorials onto a mobile platform is an
essential next step forward (Fermoso et al. 2015). Goh and Sigala (2020) proposed
that tourism education must teach the necessary ICT usage skills by integrating
ICT into course curriculum content, and instructors must adopt ICT and innovative
teaching methods for interacting with students. Innovative teaching materials have
been shown to increase students’ learning motivation and outcomes.

A study on using Wiki and blogs as teaching aids indicated that students
show positive attitudes but these are not overwhelmingly favorable (Lillo-Bañuls
et al. 2016). Online learning platform such as Massive Open Online Courses
(MOOCs) uses a counselling learning approach so that by combining social media,
interaction among instructors and learners could increase and help build a sense
of an interpersonal relationship. This relationship continues even after a course is
completed (Marchiori and Cantoni 2018). Organizing and taking a large group of
students to a hotel for a field trip may be a challenging task for most instructors.
However, visiting via a web (virtual field trip) could motivate students toward
problem-solving and generate more anticipation with a 360-degree view (Patiar et al.
2017) which indicates that VR could serve as a valuable instructional platform.

Expected Future Developments

Even though ICT has become an essential tourism tool, tourism organization
managers and technology experts have overlooked its potency in a few key areas. For
instance, accessible tourism offers substantial economic potential, but web-based
information has not always been easy to access by disabled persons (Pühretmair
2004). Tourists who are challenged with different forms of impairments as well
as elderly populations who require different levels of assistance when making
decisions about travel and destinations are just two segments that can be assisted
with ICT. In turn, this could increase travel business competitiveness via specially
focused destination marketing activities (Buhalis and Michopoulou 2011). Elderly
consumers are inaccurately considered and widely ignored as users of e-tourism
(Szopiñski and Staniewski 2016). Tourism organizations should avoid inequalities
in access, use, and engagement with ICT between tourism markets and destinations
(Minghetti and Buhalis 2010).
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The Internet of Things (IoT) and 5G network are fuelling the rapid evolution
and growth of e-tourism toward smart tourism and are further disrupting the current
ecosystem, business models, and practices. Sensors and beacons installed around a
city and within organizations can monitor the external and internal environment and
reflect real-time data accessible by application systems for big data analysis. Open
data applications suit continuous business operations and data sharing among all
tourism business entities (Yu 2016). However, open databases might not be easily
implemented without government involvement.

Blockchain technology is still in its infancy in practice (Yuan and Wang 2016),
but it can assist in smart tourism developments in various ways. It creates new
opportunities for the sharing economy, altering conventional e-commerce operations
through effective and efficient reallocation of resources (Pazaitis et al. 2017).
The emergence of sharing economy services such as Uber and Airbnb changes
how people plan their trips. Nevertheless, the essence of the sharing economy
cannot be optimized without mutual trust between service providers and users.
Blockchain can serve as an intermediary for business contracts between travel
suppliers and customers since contract information is impossible to be altered after
being established and can deal with the trust problem effectively (Rashideh 2020).
It can stream data from various sources and platforms to maximize capacity without
overbooking (Irannezhad and Mahadevan 2020). Furthermore, the decentralization
of blockchain, that is, distributed ledgers, can further alleviate the problem of trust
engendered by peer-to-peer business models or hotels in their relationship with
online travel intermediaries (Flecha-Barrio et al. 2020).

Smart tourism network interconnected the tourism ecosystem. The whole net-
work is supported by IoT, sensors and beacons, network infrastructure, and the
cloud. Each organization’s internal databases are inter-exchangeable among the
supply chains. External databases from public and private sectors and environmental
data collected from sensors are consolidated on the cloud. AI-enabled applications
support both organizational management and customer service. Decision support
systems consolidate external data with operations and management data for strategic
decisions. Robots and autonomous devices react automatically according to the
customer’s context. Intelligent building adjusts architecture’s ambience: on one
hand it can provide comfortable ambient to the customers and, on the other hand,
can protect the environment and save energy cost. The smart tourism network and
the applications also support the tourist’s three travel stages. The smart applications
not only allow tourists to enhance their travel experience but also improve the
interaction with the tourism practitioners. Figure 2 illustrates a proposed future
smart network for the tourism ecosystem.

Smart networks not only focus on technology adoption and implementation but
also on architectural design. The layout and structure of an intelligent building
with a responsive and adaptive design can be changed according to the user’s
requirements (Urquhart et al. 2019) which allows tourism managers more flexibility
on venue management. Buildings covered with smart materials can be adjusted
according to outside stimuli such as weather conditions to reduce energy con-
sumption and environmental impact (Alobeidi and Alsarraf 2018). The future hotel
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Fig. 2 Proposed comprehensive smart tourism network

should be operated by an intelligent building with adaptive architecture. Inclusion
of smart technology into basic building design and architectural planning can
(1) dynamically adjust the internal ambience including lighting, temperature, and
humidity according to the external environment and (2) adjust the living dimensions
of a hotel room and functional areas according to guest size and layout needs (Leung
2020). Planners will also analyze real-time data on consolidated hotel occupancy,
restaurant, and event bookings and can then accordingly convert guest rooms for an
event venue or vice versa according to demand.
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