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The application of contemporary information technologies in the tourism industry enables
the management of the tourism sector in a dynamic business environment. The observed
tourism systems generate large amounts of data, which are managed using a set of synchro-
nized concepts such are artificial intelligence systems, big data systems, internet of things
and cloud platforms, big data concept. Mentioned systems are becoming an integral part of

the business, i.e., they offer new opportunities that become an integral part of the service.

By applying the given technologies, both companies and users of tourist services benefit,

and productivity and business efficiency of tourist systems increase. The aim of the paper is

to identify the current and future changes in the tourism industry by information technol-

ogy concepts implementation.

1. Introduction

Tourism has been considered the largest and fastest growing
branch in the world, as well as one of the largest employers
in the world. Income from tourism has had a significant
share in the total income of many countries, and in this
branch, both domestically and globally, it has had approxi-
mately the largest number of employees, by 2020. For exam-
ple, according to Statista (2021) total contribution of travel
and tourism to GDP in Europe from 2012 to 2020 (in billion
U.S. dollars) has been constantly increasing at high level,
from 1.843.1 to 2.192.1, except of decline in 2020, that is
1064.7. Total contribution of travel and tourism to employ-
ment in Europe from 2012 to 2020 (in million jobs), as well,
has had growth, from 33.8 to 38.47 (34.7 in 2020, that is 9.3%
less comparing to previous year).

COVID19 pandemic has had and will have serious impact
on travel, tourism, and hospitality worldwide. According to
the World Tourism Organization - UNWTO (2021) interna-
tional tourism has been very vulnerable, and still weakens in
2021 (in 2020 by 73% decreasing arrivals to 87% at the start
of 2021). Some predictions in brighter shift in the second half
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of 2021 are presented by two scenarios (UNWTO, 2021). They
consider a possible and relative recovery in international
travel, the first by July, and second scenario by September.
They are based on factors, such are lifting of travel re-
strictions, the success of vaccination programs, as well as the
introduction of harmonized protocols such as the Digital
Green Certificate planned by the European Commission.

Therefore, there is a challenge how to solve nowadays
problem caused by pandemic. Information technology has
been key driver in any world process, such are in education,
economy, production, environmental field, etc. As efficient,
sometimes necessary tool, especially in the crisis period, in-
formation technologies help in everyday life, in online
teaching, working, shopping, passenger screening, etc.
(PaZun, Langovié, 2020)

2. Contemporary IT concepts

The importance of computerization of the tourism sector, as
well as monitoring the latest achievements in the field of in-
formation technology, can be seen in the fact of increasing
the share of given industry in global GDP (PaZun, Langovi¢,
2019). As it has been growing intensively in recent decades,
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it is important to observe the ways to improve business
through the application of new IT technologies. Some of IT
concepts are presented further.

Big Data. Nowadays large amounts of data are generated.
Given complex datasets, looking through the aspect of Big
Data paradigm, can be defined through scope, diversity and
speed. Organizations that use these complex data structures
define business value through predictive analytics, i.e.,
through strategy defining. The systems presented in the Big
Data architecture are mainly: traditional relational database
management systems (RDBMS), NoSQL systems, Hadoop,
MapReduce. Traditional RDBMS systems are usually not con-
sidered as a good enough solution for Big Data. Relatively
new NoSQL databases are efficient because they are unstruc-
tured systems. The next element is Hadoop, presenting the
Apache project, provides a development framework for dis-
tributed storage and processing using the MapReduce sys-
tem. Big Data analytics is a complex process of analyzing
large and diverse datasets due to reveal hidden patterns, un-
known correlations, or market trends, in order to define ap-
propriate business decisions of companies (Langovié, PaZun,
2016). Big Data refers to the size itself, as well as often to the
depth, when collecting a huge amount of data in certain do-
mains. The concept of "small and wide data" refers to differ-
ent sources and learning process from them and their corre-
lations, therefore, more subtle and intelligent approach to
data. (Panetta, 2021)

Cloud Computing. Cloud Computing appears as a need of
the economy for better information system capabilities on
the existing infrastructure or platforms without large in-
vestments. The essence of the Cloud Computing technology
concept is based on the way of accessing applications hosted
in the cloud. Global end-user spending on cloud public ser-
vices is projected to increase by 23.1% in 2021 to a total of $
332.3 billion, compared to $ 270 billion in 2020. Gartner pre-
dicts global end-user spending on public services in the
cloud to jump from 242.6 billion in 2019 to 692.1 billion in
2025, achieving a 16.1% compound annual growth rate. (Co-
lumbus, 2021)

Internet of Things. When it comes to Internet of Things
(10T) concept, there is expectation that more than 15 billion
10T devices will be connected to the company's infrastruc-
ture by 2029, as well as by 2025, there are expected to be
more than 64 billion IoT devices worldwide. (Costello, 2021;
Petrov, 2021). Systems such are Oracle IoT Cloud by Oracle,
Azure 10T Microsoft, AVS IoT Amazon Web Services (AVS),
Xiveli, THING WORK, etc. represent a good platform for con-

necting and developing systems with IoT devices. By apply-
ing the given solutions, real-time data are obtained from dif-
ferent business applications, i.e., from various business envi-
ronments, which enable critical decision-making. (Roehrig,
2019)

Artificial intelligence. A characteristic of artificial intelli-
gence (Al) is the ability to perform processes that tradition-
ally require human cognitive function. Predictions are that
by 2025, pre-trained Al models will in general be concen-
trated among 1% of suppliers, generating responsible use of
intelligence as social concern in 2023. By 2025, 10% of gov-
ernments will avoid privacy and security concerns by using
synthetic populations to train artificial intelligence, as well
as 75% of on-the-job interviews will be recorded and ana-
lyzed for use in order to add organizational value and assess
the risk. Further prediction is that 50% of companies will de-
sign artificial intelligence orchestration (AI) platforms to op-
erationalize Al. By the maturation of the Al market given
concept will be the main category of driving infrastructure,
which will result in a tenfold increase in computer require-
ments. (Vigliarolo, 2021)

3. Some examples of IT application in tourism
industry

Many Big Data issues are related to the tourism sector. One
of them is the difficulty in exchanging information between
sources. Organizations generally do not have a standard way
of collecting data. However, UNWTO is already working to
create a standard statistical framework. Many cities do not
have a Big Data strategy (Langovié, PaZun, 2020). Areas of ap-
plication of Big Data systems in tourism organizations are
following: revenue management, reputation management,
strategic marketing, customer experience, market research.

Marriott is able to gain many competitive advantages by
using Big Data analytics. The company uses data to track
competing brands and hotels, for identifying new revenue
streams outside rooms, such as new facilities and services,
therefore, ensures satisfaction of market conditions. How-
ever, the main areas of the company are revenue manage-
ment and customer satisfaction. Revenue management con-
sists of setting optimized prices in order to achieve the best
possible profit margins. Marriott's approach to revenue
management allows the hotel chain to accurately predict de-
mand or customer behavior patterns. Dynamic price auto-
mation requires accurate data from a variety of real-time
sources. By integrating and analyzing all this information,
Marriott is able to predict customer behavior, understand
the impact of its properties compared to competitors in the
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same field, and targeting similar profiles. At the end, the
company is able to adjust own pricing strategy even proac-
tively. Starwood hotels began implementing this approach
in 2014, shortly before merging with Marriott International
in 2016. The hotel chain has invested more than $ 50 million
in its revenue optimization system (ROS), which can inte-
grate data from internal and external sources and suggest
optimal prices, based on the results of its real-time analysis
and demand forecasting. With the help of dynamic automa-
tion of pricing, Starwood achieved a 5% increase in revenue
per room in one year, and nowadays Marriott is able to max-
imize profits. (Dallemand, 2019)

Companies with a tradition whose business is automated
with an information system that manages a large amount of
data, certain processes of data management or information
move to the cloud and thus increase agility and efficiency.
Expedia Group has stated that in the next two to three years
it has moved 80% of its critical mobile applications in 2018
from its local data centers to the cloud. TUI AG Group has
announced that considers to close own traditional data cen-
ters by 2025 in order to accelerate the process of implement-
ing innovative technologies. (GlobalData Thematic Research,
2021). More than 50% of web traffic comes from a mobile
phone. Customers and employees are, as well, part of this
traffic. Cloud computing generates access to data and appli-
cations so easy that there is no need to be present in the of-
fice. This is especially useful during meetings, business trips,
etc. In this way it helps to solve one of the weaknesses in the
use of mobile systems that create greater accessibility for the
management of tourist destinations. (TravelCarma, 2020).

10T systems are also an important part of hotel or tourism
systems used for energy conservation, security manage-
ment, location information, and system maintenance pro-
cess management. A boom of 10T technologies will boost the
future of the hospitality industry; it will provide a competi-
tive advantage in the market, that is, through the intercon-
nection of devices (sensors, actuators, identification marks,
mobile, etc.) via the Internet. An example of actual use is NA-
DIA and its applications for the tourism sector. NADIA was
launched in 2017 with the idea of exposing the great poten-
tial of IoT in the given industry. The example would be the
"Hotel Room" by NADIA. The great potential of NADIA is
based on two approaches; the first approach is by service us-
ers, i.e. hotel customers can use the application to adjust the
temperatures, TV in their hotel rooms, control the lighting,
etc. In this way they create a unique experience. On the other
hand, the business system or hotel itself has the possibility
of remote capacity management. (Bhupal Naik et al., 2019)

Among the new tools used by 10T in smart tourist destina-
tions, one underlined is Web-App for visitors called Be Mem-
ories project, an innovative tourist guide that spreads the in-
tangible heritage of the destination with the use of the Inter-
net of Things, and through the cooperation of residents in
the role of content creators. This solution was deployed in
Ceutf (Spain) and Bristol (United Kingdom). The content is
presented in a short video with interviews that visitors and
residents can watch and listen while visiting various points
of interest in the cities where given type of service is pro-
vided, as well as can use Be memories service by their
smartphones. (Gomez-Oliva et al., 2019)

Hopper is the company that uses data science, i.e., applied
predictive analytics through certain tools that help users in
booking airline tickets at the optimal price (Travelport,
2019). The next example is the Intelligent Travel Assistant.
Smart reception services, powered by artificial intelligence,
become very important in various industries. Travel reser-
vations are only one of the areas where algorithms are highly
automated. (Bulanov, 2018; Alteksoft, 2018). Optimized inter-
rupt management that helps users with problems that may
occur during traveling, can be automated. It applies mainly
to business trips. On a business trip, unpleasant situation can
result in significant losses and can have serious conse-
quences for the company. It has become possible to antici-
pate such disturbances and effectively mitigate losses. The
4Site tool was developed by Cornerstone Information Sys-
tems, which enables the efficiency of travel to legal entities
through the set of functions for managing travel interrup-
tions in real time (Langovié, PaZun, 2020). Further, Amadeus,
one of the world's leading distribution systems, has imple-
mented a scheduled recovery system, with the goal of help-
ing airlines reduce travel interruption risks. Kantas, Austral-
ia's largest airline, was the first to implement a business im-
provement system using an interruption control system.
Customers who are at distance are not able to assess the en-
vironment of the hotel or the quality of hotel rooms or ser-
vices. Still, there is a possibility that to some extent offers
the opportunity to use applications for virtual reality (Yung,
Khoo-Lattimore, 2017; Khoo-Lattimore, 2020). Combining
virtual assistants and human assistants can also help opti-
mize business performance. (Mirbabaie et al., 2020)

When it comes to personalization in airlines, certain solu-
tions are oriented towards given issue. For example, United
Airlines has been analyzing the use of their own website
since 2014. The company monitors user behavior through
certain historical data. This dataset is used to analyze the
needs of users, i.e., to adjust the pages in real time depending
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on the category of users. The results are increasing the com-
munication quality with users. Given form of personalization
increases revenue yearly by approximately 15 percent.
(Noies, 2014)

Face recognition is likewise applied in the travel and tour-
ism industry. For example, passengers undergo a set of com-
plex control processes in the form of document control. This
complexity in given processes requires a lot of time. (Patel,
2018). This technology is currently applied by the ShoCard
organization for airlines (Saulat, 2018). In addition to face
recognition, hotels can also automate check-in. Such fea-
tures of hotel products exist in many hotels around the
world.

Robots are another type of Al technology that strengthens
their presence in the tourism industry. More and more ho-
tels use chatbots or robotic assistants (Figure 1). Virtual
voice assistants appear more often in hotels. According to
Oracle 2025 hotel report, 78 percent of hotels will upgrade
their apartments to voice-controlled devices, and 68 percent
will use check-in and check-out robots by 2025 (Oracle Hos-
pitality, 2017). Robot receptionists have become trend in the
tourism industry, which has direct implications for the in-
teraction and experience of EU customers and guests. They
even take into account aspects of room service, in some of
the esteemed Marriott hotels such as St. Regis, Westin and
Aloft, Aleka robot was very noticeable. By using artificial in-
telligence in combination with a maximum probability algo-
rithm, service providers can provide service optimization.
The highest probability algorithm uses previous data and
suggests the probability of price values (Moraga-Gonzalez,

such as hotel/ flight/ cabin reservation. For example, cus-
tomers can decide whether to book a hotel/ flight/ cabin or
wait until the price drops (Ropero, 2011). In addition, the
subsets of Al, that is machine learning or neural networks,
have been used for analyzing data related to tourism, in
forms of association and classification learning, in cases such
are forecasting of tourists’ expenses, the number of tourist
arrivals prediction, as well as in analyzing tourists’ profiles,
customer experience, etc. (Gajdosik, Marci§, 2019; Parvez,
2020)

When it comes to new term named cultural tourism, “Im-
proving Sustainable Development Policies and Practices to
Assess, diversify, and foster Cultural Tourism in European re-
gions and areas” (IMPACTOUR) is the project which sup-
posed to create an innovative and user-friendly methodol-
ogy and tool based on combination of data analytics algo-
rithms and Al and machine learning strategies in order to
measure and assess the impact of cultural tourism on Euro-
pean economic and social development. It has been funded
by the H2020 Framework Program of the European Commis-
sion, from January 2020 until December 2022, with participa-
tion of 12 partners from 10 European countries. (Kalvet et al.,
2020)

According to the research conducted by Verdict (2021), in
the light of pandemic, Al has been recognized as a major in-
vestment area for travel and tourism companies in order to
attract and restore confidence among travelers. Based on the
poll of 477 responses, conducted in the first quarter of 2021,
results show that artificial intelligence will be a major area
of investment for companies, with 45% of the respondents.
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Figure 1. Conceptual framework
Wildenbeest, 2008). It suggests the best buying time in terms
of price. Given technology is used in many areas of tourism,

of tourism bot (Ukpabi et al., 2019).
Next to Al area, following is cybersecurity issues with 35%,
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as well as robotics (31%), Big Data and machine learning
(30%), 0T and drones (29%), etc. (Figure 2).

Still, there is opposite side of IT trends implementation
and usage. With quite number of positive issues, some nega-
tive facts regarding to security, privacy, employees decrease,
etc. need to be consider. Despite the fact that artificial intel-
ligence provides financial benefits by replacing employees
and providing a unique experience to customers, it still can-
not surpass human intelligence (Laurent et al., 2015). An-
other particularly noticeable challenge in using Al is data se-
curity and privacy, due to chatbots, hotels preserving a past
history of shopping, travel, etc. (Kannan, Bernoff, 2019). The
main problem with the services provided is that a small mal-
ware attack can interfere with the software systems of the
companies providing the services. Although Al technology is
advanced, small service providers cannot afford mentioned
technologies because they require huge investments (Mur-
phy et al., 2017). Chatbots and robots are able to replace the
human workforce, to some extent, that is, customers still
rely on human labor when it comes to issues involving com-
plexity and urgency. (Lommatzsch, 2018)

4, Conclusion

The development of the tourism industry encourages the
creation of alarge amount of data that needs to be processed.
As a consequence of data growth in the modern business en-
vironment, the market develops and applies new technolo-
gies that enable data management. The importance of in-
formatization of the tourism sector and monitoring of the

latest achievements in the field of information and commu-
nication technologies is shown by the growth of the share of
the branch in the global GDP, as well as share of employees.
It is important to take into account the fact that given tech-
nologies converge into the resulting organized information
system of any business environment.

The pandemic has created an immediate need for virtual
workforce and cloud resources to support them on a large
scale, accelerating the adoption of public cloud in 2020 and
further. Containerization, virtualization and edge compu-
ting have quickly become commonplace and encouraged ad-
ditional cloud-based consumption. Covid-19 brought colos-
sal changes to the travel and tourism sector as airline agents,
travel agents, hoteliers and cruise operators had to work
from home. Consequently, companies have had to improve
their communication channels and infrastructure to ensure
that there has been still a centralized system for all who have
had access to critical data and resources while working re-
motely.

From artificial intelligence to small data and chart tech-
nology, data and analyst leaders should consider taking ad-
vantage of these trends. When Covid-19 has started, organi-
zations that use traditional analytical techniques that rely
mostly on large amounts of historical data realized one im-
portant fact, that is, many of these models are no longer rel-
evant. In essence, the pandemic has changed everything,
making a lot of data useless. In turn, research teams for data
and analytics are shifting away from traditional Al tech-
niques, relying on Big Data toward a class of analytics that

Which of the following areas will you/your company invest in over the next 12 months?
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Figure 2. Investing in tourism industry in 2021-2022 (Verdict, 2021).

requires less and more diverse data. These data and analytics
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trends can help organizations and society cope with disrup-
tive change, radical uncertainty. The transition from Big
Data to small and broad data is one of Gartner's major data
and analytics trends in future (Gartner, 2020). These trends
represent business, market, and technological dynamics that
data and analyst leaders cannot afford to ignore.

All above-mentioned facts indicate that the tourism in-
dustry can generate optimal use of the latest technologies in
order to improve efficiency and productivity. Tourism in-
dustry products customers will have a higher level of satis-
faction. At the same time, tourism systems have better con-
trol over processes. Business processes will be largely auto-
mated.

In addition, it is necessary to perform an overall analysis
of the impact of new forms of technology because their ef-
fects are serious. The concept of robotics and artificial intel-
ligence has an impact on both employers, employees and
service users. Therefore, there is a need to conduct compre-
hensive research studies on given technologies in tourism,
through critical appraisal.
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