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We believe that a competitive business environment is essential for resilient, sustainable
and long-term growth. A surprisingly strong recovery in the first half of this year boosted
economic activity in emerging markets and developing countries in the Europe and Central
Asia region, with the regional economy expanding more than expected, registering an
economic growth of 5.5 % in 2021, according to the latest edition of the World Bank's
Regional Economic Update (ECA Economic Update), launched in Washington on October 5,
2021.

The recovery was largely driven by a strong recovery in exports in the first half of this
year, as eurozone activity rebounded, commodity prices rose sharply, and domestic demand
recovered due to vaccination and support packages. However, the growth of exports could
slow down as global and regional spread of the more contagious COVID-19 variants,
which, in turn, also slowed the recovery of domestic regional demand.

In 2022, the World Bank estimates a slowdown in regional growth of up to 3.4% as
domestic and external demand stabilize and the pandemic stimulus is diminished. However,
the outlook remains extremely uncertain, given the continuing pandemic, especially in the
context of unequal access to and reluctance to vaccine. The regional recovery has been
accompanied by a rapid acceleration of inflation and remains vulnerable to financial stress,
which could be triggered by a sharp tightening of external financing conditions or a sharp
rise in political uncertainty and geopolitical tensions.

“The pandemic continues to shape the economic outlook for Europe and Central Asia.
However, as vaccination rates in the region increase, decision-makers can now focus on
ensuring that post-pandemic recovery is inclusive, resilient and sustainable. Ensuring a
competitive business environment that facilitates entrepreneurship and promotes the
dynamism of the private sector are important for long-term economic growth,” said Anna
Bjerde, Vice President of the World Bank for Europe and Central Asia in October 2021.

An analysis of "Competitiveness and Business Recovery after Covid-19", using data
from World Bank corporate and "Business Pulse” surveys, found that the pandemic had a
profound and varied impact on companies. On average, companies in the region recorded
significant decreases in monthly sales and the number of full-time employees. By May of
this year, one in four companies expected to have outstanding debts in the next six months.
Smaller, newer businesses, as well as those run by women, have not yet seen their sales
improve since their initial decline.
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Crises can be devastating for many companies, but they often have a good side,
reallocating resources from less productive companies to more productive ones. There is
also evidence of this in Europe and Central Asia, especially in countries with more
competitive markets. Indeed, firms with high pre-crisis labor productivity recorded
significantly lower declines in sales and employment than firms with low pre-crisis
productivity. More productive firms have also been more likely to adapt to the crisis,
increasing online activity and remote work.

“The role of competition is important. Being associated with dynamism, competition
stimulates companies to innovate, forces the most productive to grow, while facilitating the
exit of the least productive, "said Asli Demirgiic-Kunt, Chief Economist at the World Bank
for Europe. and Central Asia. "In countries with more competitive markets and stronger
competition policies, this reallocation to productive firms has been even greater.”

Many governments have implemented comprehensive policy support programs to
respond quickly to the initial economic crisis. These policies immediately provided support
to companies and workers who were protected from the worst effects of the crisis. While
the number of government beneficiaries has varied widely from country to country, on
average 50% of firms reported receiving government support in response to the economic
crisis of the pandemic.

In general, based on surveys of World Bank, less productive firms were more likely to
receive government support, larger firms were more likely than small firms to receive
support in the form of deferred payments and tax exemptions, and support measures. were
granted to companies regardless of their level of innovation prior to the crisis.

As economies enter the stage of economic recovery, it will be important for authorities
in all countries to phase out, but as soon as possible, broad support measures and focus on
encouraging a competitive business environment, which is essential for strong recovery,
resistant to future crises, as well as for long-term sustainable economic growth.

Most countries in Europe and Central Asia can improve both the institutional
framework and law enforcement for a highly competitive environment, including public
policy reforms needed to strengthen insolvency and dispute resolution, to facilitate the
market entry of new firms, and to improve the ability of the financial sector to provide
credit to the business sector.

In the current context, the authors found forums for discussions and debates and have
written articles for the current issue trying, as far as possible, to look at some solutions for
the problems facing the new world state of economy. Whether or not they succeeded in
responding to the challenges, we leave it to you to determine.

In the first scientific paper published in our present issue named THE RELIABILITY
OF DATA-DRIVEN INTERNET OF THINGS SYSTEMS, Slavko POKORNI said
that the goal of this paper is to show that reliability in the data-driven Internet of Things
(1oT) must be taken into account. The reliability of data-driven 10T is a complex problem
because such a system is comprised of hardware, software, human and data. The reliability
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of each of these elements is shortly analysed, and the equation for the reliability calculation
of a data-driven 10T system is proposed. Artificial intelligence is also included. Reliability
is connected with availability and maintainability, and this is also explained. This paper is
written mainly using two references recently published by the author of this paper.

In the second paper of this issue, the authors Maria ANDRONIE, Luminita
IONESCU and Irina DIJIMARESCU are talking about HOW CHATBOTS WILL
IMPACT PUBLIC SECTOR AND ACCOUNTING.

The digital transformation of accounting will affect the daily activity of companies and
will profoundly impact the employment landscape. The scope of this research is to present
the components of the high-level architecture for public service chatbots and the usage of
chatbots in the public sector. The last part of the research is analyzing how chatbots will
impact accounting and how digitization of work will have an effect on jobs.

Acrtificial intelligence is expanding and there are many benefits of using chatbots in the
public sector for user interface, dialog management, interaction recording, and filtering and
feedback from the customers. In the last decade, there has been a significant rise in interest
for artificial intelligence, non-humanoid robots, chatbots, and encryption. Chatbot
technology could speed up communication between advisers and clients/citizens, and more
recently between accountancy and public authorities.

Several European countries have implemented chatbots for providing public services in
order to respond to the increasing demand of information from citizens towards public
administration. The European Union encourages the use of open data portals for taxes and
reporting purposes, but also for improving the quality of public services while increasing
public sector efficiency. The chatbot network could improve the European public system in
the near future and boost economic growth.

Rodica PERCIUN and Nelli AMARFII-RAILEANU made a research on
INDUSTRY 4.0 VERSUS TRADITIONAL ECONOMY IN REPUBLIC OF
MOLDOVA. They made an interesting case study about the signs of progress in the
digitalization of economic processes over the past decades that have led to the definition of
the fourth industrial revolution called "Industry 4.0".In a context where countries of the
world either implement the tools of Industry 4.0 in business or set out Industry 4.0 as a
development strategy, we are concerned about the extent to which Republic Moldova
economy is ready to implement new digital tools and informational challenges. The
research aims to highlight the environment necessary for capitalizing on the innovations of
Industry 4.0 to ensure sustainable development.

The article examines international experience in the field of economy digitalization
versus Republic Moldova experience, contains the analysis of the legal framework, the
diagnosis of the economic indicators regarding the ICT implementation in the Moldovan
economy, and international good practices in the field of Industry 4.0.

The research was conducted within the State Program 20.80009.0807.22 Developing the
circular economy mechanism for the Republic of Moldova.
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Sonja VUJOVIC, Tamara RAPENOVIC and Tanja VUJOVIC wrote a very
interesting paper about THE APPLICATION OF AUGMENTED REALITY IN
PROMOTING HOTELS AND TOURIST ATTRACTIONS OF THE CITY OF NIS. In
the era of digital transformation, especially during the corona virus pandemic, there have
been changes in the way the tourist offer is presented to potential buyers. This has been
especially contributed by information technologies that enable bringing the tourist
destinations and hotel facilities closer to consumers. It is the aim of this study to identify
the opportunities and challenges offered by augmented reality in terms of creating
personalized consumer experiences, tourism development, and greater visibility of the hotel
and its facilities in the global market. The intention of the authors is to fill the gaps in
knowledge and raise the awareness of the value of augmented reality for tourism. Based on
the research conducted in the City of Nis, it was concluded that the current application of
augmented reality in the promotion of hotels and tourist attractions in the City is
insufficient and recommendations are given on how to use the benefits of augmented reality
in tourism promotion.

Elena GURGU, Raluca-lleana ZORZOLIU, Luminita PISTOL, loana-Andreea
GURGU, Camelia UNGUREANU and Gica NAE in their paper entitled THE
RELATIONSHIP BETWEEN BIG DATA-DRIVEN TECHNOLOGIES AND
PERFORMANCE MANAGEMENT STRATEGIES APPLIED TO COMPANIES IN
THE HOSPITALITY, TOURISM & TRAVEL INDUSTRY discussed about big data-
driven technologies that the tourism industry has adopted along the way, especially in
recent years, as well as the top trends based on artificial intelligence that radically transform
travel in the future. The big data-driven technologies of the future in the tourism industry,
which are essentialy based on artificial intelligence - Al, augmented reality - AR, Machine
Learning - ML, virtual reality - VR and the Internet of Things - 10T, are those that have
dictated new trends in efficient management strategies at the level of companies operating
on the tourist market. Here we tried to bring arguments, with figures and statistical data
taken from international statistics, but we also appealed to the opinions of several authors
from around the world who wrote in the last years in their articles published in prestigious
international journals on the impact of new information technologies on increasing the
turnover in tourism, increasing the sales of tourist packages, diversifying the tourist offer to
customers or easier ways to find the perfect destination, to make a reservation easier or to
pay for a tourist service in much more advantageous and faster conditions. All this
represents the role of companies' efforts and their strategic management, which is more
efficient and adapted to the requirements of the constantly moving and evolving market, a
tourist market that has largely moved to the online environment and is increasingly helped
by software and robotization transformations, such as virtual assistants, computer programs
for image analysis, search engines, imaging recognition systems, robots, autonomous cars,
drones or loT. However, it can be seen that despite the promise made by Al, many travel
companies do not realize yet the full potential offered by big data-driven technologies.
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Svetlana NOVAKOVIC CAREVIC, Jasmina BASIC and Irina DIJMARESCU
wrote an interesting research about AI-ASSISTED DIAGNOSTICS IN HEALTH
MANAGEMENT. Healthcare suffers too much pressure in a context where there is no
room for experimentation or mistakes, given the fatal consequences and unpredictable
outcomes. This paper aims to present the specifics of health management and usage of
artificial intelligence to improve work performance, job satisfaction, and, most importantly,
patients’ health. This is achieved through the introduction of an artificial intelligence
system in healthcare facilities.

Elvin MAMMADLI has an exciting paper about THE ROLE OF ARTIFICIAL
INTELLIGENCE IN BUSINESS MANAGEMENT SYSTEM. The concept of artificial
intelligence is accepted as one of the important research areas in the field of computer
engineering and the driving force of technology since the first half of this century. Artificial
intelligence is a research area that aims to examine and formulate mental functions related
to intelligence in humans with the help of computer models and to apply them to artificial
systems. According to a broader definition, artificial intelligence is computers equipped
with human intelligence capabilities such as acquiring information, perceiving, seeing,
thinking and making decisions. Although important developments in the field of artificial
intelligence (Al) have been achieved today, the level of research is still in the incubation
phase. With each passing day, artificial intelligence researchers introduce new inventions
and innovations that will help redefine artificial intelligence. Some even say that Artificial
Intelligence is an absolute concept that cannot be defined by looking at these developments.

Miljan PELES, Svetlana JEVREMOVIC, Aleksandar SIMOVIC and Aleksandra
HADZIC made an interesting research about THE POSSIBILITIES FOR DEVELOPING
AND IMPLEMENTING A MOBILE APPLICATION FOR RECOGNIZING THE
SHAPE OF THE ENVIRONMENT, TEXT, AND READING QR CODES USING THE
ANDROID CAMERAX FRAMEWORK AND THE MACHINE LEARNING KIT. The
advancement and development of digital technologies have resulted in the need to network
various devices at the application level. Wireless communication between devices via the
Internet has opened a plethora of possibilities for enhancing user capabilities. We are
witnessing dizzying changes in computer technology, and we can conclude that the device’s
purpose is no longer narrowly defined. The mobile phone is evolving into a personal
computer, innovative features are being added to today’s televisions, and cameras can process
and send photos. These are merely a few examples of universal electronic devices. Of course,
for the device to perform all these functions, adequate hardware infrastructure integrated into
the device itself is required, as is the fundamental software component that connects user
operations and the components themselves - the operating system. This paper’s operating
system under consideration is the Android operating system, which is currently the most
popular operating system for smart devices.

Milica JEVREMOVIC, Hana STEFANOVIC, Dusan STOJAKOVIC and Nada
STALETIC, are having an interesting paper called: CAN WE PREDICT THE
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EFFECTS OF USING THE INTERACTIVE FEATURES OF THE WEBSITE? This
paper aims to determine the effects expected on users after introducing interactive features
in the website. For this purpose, three models by Song, Liu and Wu were compared, which
gives this paper an extraordinary precision and depth of research on the given problem. The
paper’s contributions are reflected in a comprehensive, detailed review of previous research
on interactivity, the importance of using the website and showing the specific effects
expected from users after introducing interactive website features. Furthermore, the paper’s
contribution is reflected in recognising the importance of site interactivity in job
search/training courses/internships. Finally, users who used the interactive site compared to
non-interactive sites had a significant increase in activity.

Roxana-Daniela PAUN, in her paper entitted OVERVIEW OF SOME LEGAL
ASPECTS OF TECHNOLOGIES BASED ON ARTIFICIAL INTELLIGENCE is
talking about artificial intelligence who is a challenge of the new decades, more current
than ever, that can help man or replace him. The decision belongs to those who decide,
through their research, how much independence new human-created technologies create.
Beyond the strictly scientific aspects that invented and developed artificial intelligence (Al)
some aspects of ethics, morality, and last but not least legal. There are already debates on
this topic online, where opinions are divided between conservative issues and innovation at
any cost. Fear against new can resist, although the man is already accustomed to assistance
(Shazam, Waze, personal assistants). If Al is already replacing the musician who performs,
for example, Beethoven's symphonies, how far can this technology evolve and what would
be the limits to which man cannot replace it? The present study proposes a brief analysis of
some legal aspects that must be considered with the large-scale application of Al-based
technologies, from the perspective of respect for human rights and fundamental freedoms,
on the one hand, but also responsibility in Al. (Who is responsible and what would be the
limits of liability for Al.)

Valentin KULETO, Milena ILIC, Aleksandra HADZIC and Katarina RAKETIC,
in their paper entitted THE IMPLEMENTATION OF EXTENDED REALITY IN
HIGHER EDUCATION, EXAMINING STUDENTS' AWARENESS are describing
documents and confirms the benefits of applying extended reality (XR) into Higher
education. Challenges that occur in the comprehensive reality (XR) domain (such as virtual
reality (VR), augmented reality (AR), and mixed reality (MR)), as well as their causes and
solutions, will be further discussed. The upcoming chapters will include perspectives from
technology, design, human factors, and various technologies and ideas. XR is primarily or
exclusively focused on the display, as it does not include other modalities such as audio,
haptic, smell, or touch. Therefore, the primary focus will be on the benefits of using XR,
though other disciplines that may intersect with Higher Education, where appropriate. As a
whole, the study aspires to provide a comprehensive overview of the XR challenges,
opportunities, and future trends that will be applied in educational institutions.

Primary research in the form of survey research (exploratory research) that included 83
subjects showed a high awareness of XR among students of chosen HEI and usage of this
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technology in students' daily lives, and whether they use XR depends on the age of the
survey respondents. To determine whether there was a correlation between the use of
augmented reality and the age of the survey respondents, non-parametric statistics based on
the ranks of observations - Spearman's correlation coefficient - were used. IBM SPSS
statistical data processing and analysis software was used to calculate Spearman's
correlation coefficient. Based on the sample observations and the inference statistics used,
it cannot be asserted that there is a direct correlation between the use of augmented reality
in everyday life and the age of the survey respondents. However, the results showed that a
high rate of respondents is aware of XR (78,31%) but if they use this technology in their
daily lives, are almost evenly distributed: use it in daily lives 34,94% of survey respondents
do not use it 33,73%) and Maybe (not aware of the same) 31,33% survey respondents.

Marija Nikolic TOSOVIC and Violeta JOVANOVIC, in their paper entitled THE
ANALYSIS OF ENTREPRENEURIAL INTENTION OF MANAGEMENT
STUDENTS IN THE TIMOK REGION - OVERVIEW OF ATTITUDES AND
OPINIONS are talking about the sector of small and medium enterprises and entrepreneurs
(SMEs) could play a key role in further national economic growth of Serbia through
employment, increasing competitiveness and exports, but also in solving the problem of
unequal regional development.

One of the most economically and demographically underdeveloped regions in Serbia is
the Timok region. This region is also characterized by reduced investment activities in the
SME sector. Increasing the attractiveness of the region for new entrepreneurs and investors
and increasing the competitiveness of local entrepreneurs will create new, attractive and
stable jobs which will further help to retain qualified people in the region. This paper gives
a voice to future bearers of economic activity in this specific region, and represents the first
research on entrepreneurial attitudes, opinions and intentions of young people in this part of
Serbia.

199 students of the final years of Bachelor and Master Studies of management in the
Timok region participated in the analysis of entrepreneurial intentions. The obtained research
results indicate that students have an entrepreneurial intention and that people from their
immediate environment have a mostly positive attitude towards entrepreneurship.
Respondents believe that they possess necessary theoretical knowledge and skills, but not
practical ones. The results of the research point to the necessity of shifting the focus of
education from a strictly academic to a practical level, to the connection of educational
institutions with the economy, to the better connection among entrepreneurs themselves, and
to an urgent need for the activation of entrepreneurs' associations.

Strahinja PORPEVIC, Svetlana JEVREMOVIC, Jovana TOSIC and Nina
STOJANOVIC in their paper entitted SMART HOUSE WEB APPLICATION:
DESIGN AND IMPLEMENTATION USING JAVA EE, MVC FRAMEWORK AND
ARDUINO MICROCONTROLLER are talking about the automation of the environment
as an outcome of hectic modern life has resulted in applications that would simplify and
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facilitate everyday life. This paper aimed to explore the possibilities of designing and
implementing the web application “Smart House”, which would make it easier for all users,
especially those with limited or disabled mobility, to control the device in the house. In the
initial part of the paper, the technologies used to develop the web application “Smart House”
is theoretically processed.  The research is illustrated with diagrams and tables.
Documentation on application design and implementation is processed by Larman’s method.
At the same time, theoretical analysis of used technologies refers to the literature of
authorities in the field of research of advanced concepts of Java, Java EE platform and
Arduino microcontroller open-source development system, which allow modularity and ease
of modification. The research examines cases of using the application when the actor is a user,
and on the other hand, cases of using the application when the actor is an admin. Further, the
system operations that need to be designed are observed. This is followed by the application
implementation process, in which testing is performed simultaneously, which is the last and
final phase of software system development to facilitate troubleshooting.

Victoria IORDACHI, in her paper entitted SMART CITY DEVELOPMENT BY
SUSTAINABLE DIGITAL TRANSFORMATION, is talking about smart city concept
who is getting an increasing interest for municipalities representing one of the solutions for
solving various city problems starting from urbanization problems and ending with
environmental challenges. In these conditions, approaches to urban development
management are gradually revised and are increasingly relied on advanced technological
solutions, digitalization and platformization. Today, the digital upgrade of cities is
becoming a central political choice for many countries, because it achieves, on the one
hand, savings and efficiency in the operation of its services and in the management of its
problems and on the other hand, speed and transparency in decision making. This paper
aims to analyse the role of smart technologies in promoting sustainability and smart city
concepts, as well as to establish a relationship between these two concepts. For these there
have been applied methods of scientific investigation like analysis and synthesis of specific
literature in the domain of circular economy, smart city, smart technologies, induction and
deduction, critical analysis of materials.  Sustainable development is based on the
interaction of three aspects that are interdependent and mutually reinforcing. These are the
economic, social and environmental aspects of a development. Thus, the circular economy
concept can provide new, more impactful solutions to the smart city systems through new
mobility, improving energy efficiency, smart environmental solutions.

Viorica POPA and Mihail CIOBANU, in their paper called USING SMART
DIGITIZATION IN HAZARDOUS WASTE MANAGEMENT are talking about the
global information society who is growing at a fast pace. At the same time, the increase in
purchasing power, urbanization and industrialization in many developing countries have led
to an increase in the quantities of products placed on the market and respectively purchased,
thus generating large volumes of toxic waste. Thus, digitization and connectivity are critical
to help achieve the Sustainable Development Goals, the transition to an increasingly
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digitalized world also involves multiple risks due to irrational consumption of resources
and mismanagement of waste. In our view, the problem of hazardous waste management is
possible by implementing modern and smart digital technologies in waste management, and
by implementing waste digitization will improve the health of planet Earth, will reduce the
negative impact of pollutant emissions on the environment, will restore essential
ecosystems to ensure our long-term sustainability. Thus, the use of waste as a resource is
necessary to reduce the need to extract new resources. This study was developed within the
State Program 20.80009.0807.22 Development of the mechanism for the formation of the
circular economy in the Republic of Moldova.

Olga TIMOFEL, in her paper entitled THE AWARENESS OF THE CIRCULAR
ECONOMY PRINCIPLES IN MOLDOVA'S COMPANIES is talking about the
circular economy who is a new approach to the responsible and cyclical use of natural
resources, where the economy should aim at minimizing the impact on the environment and
stimulating the economy. Solving environmental issues in tandem with promoting
sustainable growth has never been more current than it is today. One of the essential stages
of the transition to a circular economy is the improvement of waste management, which is
primarily due to limited global natural resources and the need to reduce their consumption.
The Republic of Moldova, similar to other countries in the world, annually it produces huge
amounts of waste, a significant share of which goes to companies and enterprises. In order
to hold economic agents accountable in recent years, certain steps have been taken by
public authorities, but they have remained without visible impact on the situation in the
field. Because the adaptation of such a circular economy model is done at different levels,
including at the level of individual, whether owner or employee of a company, we decided
to conduct their survey in order to determine awareness of the principles of the circular
economy of those who are involved in the real sector of the country’s economy. The results
of the interview clearly showed that the greatest efforts in the field of raising awareness,
empowering companies are yet to be undertaken, and the transition to a circular economy in
the Republic of Moldova will take some time.

Velinka TOMIC and Svetlana ANDJELIC, in their paper entitled THE
PRODUCTION OF ELECTRICITY FROM RENEWABLE ENERGY SOURCES IN
THE REPUBLIC OF SRPSKA are talking about reducing greenhouse gas emissions by
at least 55% by 2030 requires higher shares of renewable energy and greater energy
efficiency in an integrated energy system. The RS produces electricity from different
sources. The Thermal power plant "Ugljevik”, a relatively small plant, emits unimaginable
amounts of dangerous sulphur dioxide. Bearing in mind the share of energy from fossil
fuels, the question for the RS is how to provide enough energy to future generations? The
development of the RES production in the RS is a crucial challenge for policymakers
nowadays. This transformation will improve our health and well-being, create jobs,
generate investment and innovation, reduce energy poverty and dependency on energy
imports and strengthen the security of supply.
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Milena ILIC P, Nevenka POPOVIC SEVIC, Marko RANKOVIC and Rocsana
BUCEA-MANEA-TONIS, in their paper entitted COMPETITIVENESS AND
INNOVATION. CASE STUDIES FOR SERBIA AND ROMANIA are talking about
non-technological innovation that comes from sectors with the capacity of applying
knowledge provided by foreign companies and trade partners. Green procurement proved to
be an essential factor that stimulates innovation and economic resilience. It is often found in
companies in South-Eastern Europe, social responsibility, a high level of competencies, and
agile operational management. Romania made critical green procurement and agile
management steps to impact productivity with a low footprint on the environment
positively. On the other hand, Serbia could not access FP7funds to invest in R&D and eco-
innovation, reflected in a low Global Innovation Index Ranking. The paper addresses
competitiveness and innovation within the case study model of Serbia and Romania,
explores similarities and differences, and makes recommendations. Competitiveness and
innovation are observed within the context o circular economy.

Mustapha Sina ARILESERE, Banji Rildwan OLALEYE, Adeoba Adepoju
ASAOLU and Ehijiele EKIENABOR, in their paper entitled DIGITAL ELECTRONIC
PAYMENT AND BANK PERFORMANCE IN NIGERIA are talking about digital
electronic payment techniques that are being a financial technological innovation, and its
impact on banks performance in Nigeria. The study adopted an expost-facto research type
with a time series collected on a quarterly basis covering a period of 2009 to 2020. Entirety
of study was 21 deposit money banks quoted on the Nigerian Stock Exchange. Data
collected were obtained from Central Bank of Nigeria (CBN) Statistical bulletin and
analyzed with Error Correction Model (ECM). The study revealed that digital payment by
way of mobile banking; automated teller machine and internet banking have significant
influence and positively related to bank financial performance, suggesting that they were
cogent technological changes factors enhancing bank performance. Meanwhile, Point of
Sale (POS) or debit cards had a negative significant influence on bank performance. The
study has provided some useful insight into factors that can continue to enhance the
influence of the nexus between digital electronic payment means and banks’ performances.

Esther Olanrewaju SANYA and Oluwatoyin Paul OLALEMI, in their paper entitled
ORGANIZATIONAL FACTORS ON ENTREPRENEURIAL DEVELOPMENT IN
SELECTED MICRO-FINANCE BANKS IN OYO STATE, NIGERIA are talking about
the influence of organizational factors on entrepreneurial development in selected micro-
finance banks in Oyo State, Nigeria. Leadership style, job security, communication/
information, and staff training were used as a dimension of organizational factors, which
was used to determine the entrepreneurial development among the micro-finance bank in
Oyo State. The study employed a descriptive survey research design. The target population
of this study comprises all employees in the microfinance banks in Oyo State. A random
sampling technique was used to select 925 for the study. The questionnaire was used as an
instrument for data collection. Statistical Package for Social Sciences (SPSS) version 21
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was used to analyze the data collected. Regression analyses at a 5% level of significance
were used in the analyses. The study's findings show that organizational factors reveal a
significant joint contribution of the independent variables (information/communication
system, leadership style, job security and staff training) to predicting entrepreneurial
development.

Also, information/communication system, leadership style, job security and staff
training are significant predictors of Entrepreneurial development. The findings show that
information and communication system ( = .626, t = 6.444, P<0.001). Followed leadership
style (B =.288, t=2.11, P<0.001), Job security (f =.144, t = 0.621, P<0.001). Lastly, staff
training is had a significant predictor of entrepreneurial development in selected Micro-
finance banks in Oyo state, Nigeria. The study concluded that organizational factors
enhance the entrepreneurial development in selected Micro-finance banks in Oyo state,
Nigeria. Micro-finance management should use continuous transformational leadership
style practices to sustain high employee commitment and organizational effectiveness.
Also, micro-finance should apply both transactional and laissez-faire leadership styles from
time to time depending on the situation of things at the workplace as there is no particular
leadership style that is one-size-fits-all but depends on the situation at hand.

Mustapha Tosin BALOGUN, in his paper entitted CORPORATE IDENTITY AND
CORPORATE WEBSITE: QUANTITATIVE EVIDENCE FROM SELECTED
BANKS IN NIGERIA, is talking about the research establishing the mediation of
corporate identity and corporate website who is still at its infancy. Researchers have
established the necessity to have stakeholders’ confidence through the creation and
maintenance of functional website, while others concluded that it is an organisational
strategy for success in the market place. The failure of Nigerian banks to have a univocal
corporate identity definition and understanding of how to construct a corporate website that
can communicate desired corporate identity for stakeholders confidence hold sway. This
study examined how banks in Nigeria developed their corporate identity through their
corporate website. The theory of social construction was used to discuss the relationship
among corporate identity and corporate website. A quantitative approach was adopted using
questionnaires to customers of three selected banks based on their international status. 520
copies of the questionnaire were distributed to selected customers of the three banks who
use electronic banking applications via the corporate website. 473 copies of the
questionnaire were returned and found useful for the study giving a 79% response rate.
Data were analysed using correlation analysis. Findings revealed that the banks use their
website to disseminate generic, distinctive, transformative and innovative corporate
personalities. Also, there is a significant relationship between corporate identity and
corporate website (r=0.616; P=0.000). Based on these findings, Management of firms
should strive for higher commitment and guarantee from the stakeholders through a
continuous communication and feedback using the websites that offer quality and timely
information that maximize their welfare and wealth. There is a need for firms’ management
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to pay adequate attention to the nature of corporate identity that will be reflected by their
websites in terms of culture, ethos and philosophy guiding their operations and
expectations. Further studies can consider other aspects of corporate websites that can
influence corporate identity and image in Nigeria while the use of websites in promoting
corporate identity and image should be encouraged as a means of creating deeper
deliberations on how several measures of corporate websites can influence the development
of corporate identity and image.

Iuliana Petronela GARDAN, Daniel Adrian GARDAN, Claudia Gabriela BAICU
and Daniel Constantin JIROVEANU, in their paper entitled A SYSTEMATIC VIEW
REGARDING BUSINESS RETHINKING IN THE CONTEXT OF SUPPLY CHAINS
SUSTAINABILITY, are talking about the crisis generated by the pandemic that has
challenged the hospitality industry on multiple layers. We are not talking only about the
reduced number of customers and instability of the tourists flows, apart of the total
lockdown from the beginning of the pandemic, but, we are referring to the managerial and
marketing capabilities of hospitality companies to deal with profound changes along their
supply chains. The present paper proposes a systematic review aimed to highlight the main
directions in which the scientific literature from the field is analyzing the complex issue of
hospitality supply chain sustainability implementation. Authors have been selected only
articles from journals, conferences or books indexed in the last five years within Web of
Science databases. The results of the analysis are showing that implementation of
sustainability related principles along the supply chains, combined with a proper
sustainable human resources management and a special view upon the customer
relationship management offers to the hospitality field companies a certain sum of strategic
instruments in order to cope with the huge challenge imposed by the pandemic. The future
business models adapted entirely to a post-pandemic economy should emphasize a
sustainable type of consumer behavior and a supply-delivery chain based on intelligent” out
of the box” collaboration between organizations along the chain.

Sanusi Nureni ALAKA, Sunday Stephen AJEMUNIGBOHUN and Mustapha
Tosin BALOGUN, in their paper entitled ASSESSEMENTS OF SOCIO-ECONOMIC
AND DEMOGRAPHIC FACTORS INFLUENCING INSURANCE BUYING
BEHAVIOUR AMONG SMALL AND MEDIUM-SIZED ENTERPRISES IN
LAGOS, NIGERIA, are talking about socio-economic and demographic metrics that are
important yardsticks in the behaviour pattern of an individual. They influence the
behavioural attitude of people to perceive the image of insurance as an intangible,
inseparable, variable, and transferable product. Therefore, this study aimed at assessing the
effects of socio-economic and demographic factors on insurance buying behaviour, with
specific reference to the perceptions of selected SMEs in Lagos, Nigeria. The study adopted
a cross- sectional survey research design. The study population consisted of the total
number of registered SMEs recorded in Lagos State at 11,666. Thus, a single-stage cluster
sampling technique was employed in the questionnaire distribution and data collection
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processes. A total of 386 copies of questionnaire were distributed, of which 243 were found
usable which represented a 63% response rate. The major statistical technique employed
was multivariate regression. This study confirms the importance of socio-economic and
demographic factors in the behavioural evaluation of insurance purchases in Lagos,
Nigeria. This study recommended that insurance providers in Nigeria should attempt to
tailor insurance products in a lovable and affordable manner to SMEs’ operators/owners in
a bid to sharpen their socio-economic and demographic risk attitudes. More so, SMEs
operators should try to shift their desire to manage the thrust of risk-off to the insurance
providers for adequate business, economic and financial security. Given this implication,
similar studies should be carried out in other industries in this country.

Happiness Ozioma OBI-ANIKE and Wilfred Isioma UKPERE, in their paper
called DEMAND FORECASTING AS A VERITABLE TOOL FOR HIGHER
MANAGERIAL EFFICIENCY IN INDUSTRIES IN NIGERIA aimed at exploring the
benefits of demand forecasting and portrayed it as a veritable tool for increasing managerial
efficiency in industries in Nigeria. The study is an effort to show that the utilisation of
demand forecasting could become a veritable way of minimizing wastages, thereby
maximizing profits, recovering and reviving of Nigeria’s ailing and moribund industries. In
Specific terms, limestone production and sales in Nigeria was used for a practical
illustration. In doing this, the least squares approach and t-test statistics were used to
analyse limestone production and sales in Nigeria from 2001-2010. Projections were also
made for limestone production and sales from 2011-2014. 2011 was used as a base year to
compare projections with actual realizations for limestone production and sales data. It was
found that there was no significant difference between the projected and real values for the
limestone production and sales in the base year, thus, re-affirming the efficacy of demand
forecasting. It was therefore recommended among other things that managers rely strongly
on demand forecasting throughout their operations.

Babalola Rapheal ADESUNLORO, Isiaka Kolawole EGBEWOLE and GM.
ADESUNLORO, in their paper named THE EFFECT OF INVENTORY
MANAGEMENT ON THE PERFORMANCE OF MANUFACTURING FIRMS IN
NIGERIA, made a research of some selected quoted manufacturing firms, where inventory
management were captured by inventory turnover, inventory conversion period and
manufacturing firm size and return on asset was used in measuring performance. Study
reveal the existence of a relationship between inventory management and performance of
selected quoted manufacturing firms in Nigeria. In conclusion, it can be asserted from the
result that inventory management is an engine device that drive the performance of
manufacturing firms in Nigeria. Inventory turnover and manufacturing firm size positively
influence the performance of manufacturing firms. Also, increase in inventory turnover and
firm size affects and enhances performance of manufacturing firms in Nigeria. This study
recommends that management of the manufacturing firms should embrace effective
inventory management practices such as inventory turnover and inventory conversion
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period, which can improve performance. In addition, management of the firms must
develop a working strategic policies and guidelines principle on inventory management to
control the staff and endeavor that optimal inventory levels are held, by this costs will be
minimize and performance maximize.

Raluca lonela CRETOIU, Anca UNGUREANU, Adrian UNGUREANU, Ana
Maria MIHALI and Silvia RASCU PISTOL, in their paper called NEW TYPES OF
BUSINESS DEVELOPED IN THE PANDEMIC, are talking about the impact that
COVID-19 had, especially on business, although it could not be anticipated, was a real
challenge for entrepreneurs, from which they had to learn, and were determined to develop
their creativity, coming up with solutions. and proposals for survival. The pandemic has
opened up a number of opportunities for business owners to meet the ever-changing needs
and demands of consumers. Opportunities are identified and exploited only by those
entrepreneurs who think ahead, who eventually become successful entrepreneurs later.
According to the United States Census Bureau, more than 4.4 million new businesses were
created in the United States in 2020 - the largest number of new businesses recorded to
date. The emergence of several types of business that developed in the pandemic was
possible precisely due to digitalization and the evolution of technology.

Snezana ZIVKOVIC, Ivana ILIC KRSTIC, Aleksandra ILIC PETKOVIC, Marija
STOJILJKOVIC and Miodrag MILENOVIC, in their paper called JOB
SATISFACTION OF NURSES DURING COVID-19 PANDEMIC are talking about job
satisfaction of medical workers who is an essential element of providing healthcare
services. Ample empirical evidence supports the cause-and-effect relationship between
employee job satisfaction and patient security and quality of care provided. This paper
considers the job satisfaction of nurses during the Covid-19 pandemic with regard to their
years of employment, age, professional education, job position, possibility of advancement,
relationship with the superiors, and organization of work. A standardized survey with a job
satisfaction scale was used for data collection. The survey was completed from 23 June to
13 July 2020 by 27 out of the 50 nurses working at the Covid-designated hospital in
Leskovac, Serbia. The results showed that the employees with fewer years of employment
were more satisfied than their more experienced co-workers. The results on the entire job
satisfaction scale showed that 2.6% of the respondents were very dissatisfied, 28.3% neither
satisfied nor dissatisfied, while only 9.3% were very satisfied with their job. One of the
main reasons for such response distribution is the lack of career advancement options. This
research found that organizational commitment, job satisfaction, and years of experience
are significant predictors of successful work for the nurses.

Raluca ZORZOLIU, Mariana IATAGAN and Elena GURGU, in their paper called
THE ECONOMIC CRISIS CAUSED BY THE COVID 19 PANDEMIC are talking
about the fact that in the midst of wave 4 of the pandemic, the demand for commaodities
seems unbridled, and the value of stock and real estate assets reaches record after record.
On the other hand, container bottlenecks in the world's ports, production syncopes against
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the background of the crisis of raw materials, components and microprocessors, or the
explosion of energy prices in Europe are less bright aspects of the period we are living in.
The pandemic is not coming to an end, but since the fall of 2020, when most of the
movement restrictions have been lifted, the world's population has pivoted unseen from
thrift to excess. Inflation at the end of the year will be more than double compared to the
last quarter of 2020, according to the NBR projections. According to some analysts, such as
Valentin Tataru, the chief economist of ING Romania, inflation could reach 6% already this
autumn. The injection of money into the economy, in theory, should only begin from now
on, after the approval of the National Recovery and Resilience Plan (PNRR). The almost
EUR 30 billion that would help areas such as health, education, energy, energy, construction
and transport over the next six years, as well as the capital market, should be a safety net in
the most pessimistic scenarios. However, the labour crisis, the resolution of which is not
even in the medium term, is the real time bomb that can undermine economic growth and,
by extension, the absorption capacity of European funds. The areas with high shortages of
specialists are well known — construction, HoReCa, medical services and technology.

Joel ISABIRYE, in his paper entitted THE BEHAVIORAL THEORY OF THE
FIRM: FOUNDATIONS, TENETS AND RELEVANCE, is talking about the fact that
has for over fifty years shaped a section of economic thought on the nature and functioning
of the firm. In this paper, this theory is reviewed with a focus on its foundations, tenets and
relevance. The paper posits that the Behavioral Theory of the Firm set out to distinguish
from previously known analytical models of the firm. It drew in an interdisciplinary model
and explored the firm in more diverse ways than before. The foundations of the theory, its
tenets and relevance are discussed. Often traced to Richard Cyert and James March, whose
A Behavioral Theory of the Firm (1963) text seemed to commence this theory, the evidence
shows that their seminal work was one of several other contributions to its development.
What is not in dispute is that the seeds for a Behavioral Theory of the Firm were sown at
the Carnegie Mellon University in or around the mid-20" century. Broadly the Behavioral
Theory of the Firm conceives the firm as a unit of production with goals, and a dominant
coalition that harmonizes different interests of its stakeholders into those goals.

Stella Ogechukwu OKEZIE, Rose ALICHI, and Michael Chidiebere EKWE, in
their paper named BOARD CHARACTERISTICS AND CORPORATE SOCIAL
DISCLOSURE OF LISTED FIRMS IN NIGERIA, examined board characteristics and
corporate social disclosure of listed firms in Nigeria. Five (5) years’ time series and cross
sectional data from 2016-2020 was sourced from the annual financial reports of the firms in
the study. Diagnostic test was done on the data and panel least squares regression method of
data analysis was employed. The results indicated that board size and frequency of board
meetings have no significant effect on corporate social disclosure while board
independence was positive and significant for corporate social disclosure of listed firms in
Nigeria. On the basis of these findings, the study recommended that independence of the
board should be sustained in order to achieve a higher degree of corporate social disclosure
that will promote better environmental well- being for all.
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Foluso Philip ADEKANMBI and Wilfred Isioma UKPERE, in their paper called
PERCEIVED ORGANIZATIONAL CULTURE, CO-WORKER SUPPORT, WORK
PERFORMANCE, AND EMPLOYEE DEMOGRAPHICS AS CORRELATES OF
ORGANIZATIONAL COMMITMENT, investigates the perceived organizational
culture, co-worker support, work performance, and employee demographics as correlates of
organizational commitment within Nigeria’s manufacturing industry. The current sample
was taken from ten manufacturing organizations in Oyo and Lagos States of Nigeria. Data
retrieved were analyzed and presented in tables. Nevertheless, this paper applied a cross-
sectional survey approach, of which the survey forms were randomly disseminated.
However, out of 500 surveys, 476 were suitable for investigation and analyzed with
Statistical Packages for Social Sciences (SPSS vs. 27). The objectives of this paper were to
find out if there are correlations between perceived organizational support, co-worker
support, work performance, employee demographics, and organizational commitment and
to determine how organizational commitment can be enhanced and made consistent within
Nigeria’s manufacturing sector. The present results established a strong and significant
positive correlation between perceived organizational culture, co-worker support, work
performance, employee demographics, and organizational commitment within Nigeria’s
manufacturing industry. Therefore, the management of manufacturing industries should
ensure a good and consistent strategy that makes employees committed to organizational
culture, encourage support among co-workers and increase better work performances.

Samuel A. OGUNLADE, Stephens S. MOBOLAJI and Wilfred Isioma UKPERE,
in their study called A PERCEPTION STUDY OF SEABORNE CARGO
INFRASTRUCTURAL CAPACITY IN LAGOS PORT COMPLEX, analysed the
seaborne cargo infrastructural capacity in Lagos Port Complex. The research adopts
expository research design, with Lagos Port Complex as the sample frame. 230
questionnaires was administered using purposive sampling technique. Mann Withney U-test
was used for the analysis. The research reveals that Port infrastructural capacity based on
infrastructural adequacy or inadequacy is of moderate effect in the stance of ‘adequacy of
port storage facilities’, ‘port-oriented traffic’, ‘obsolete handling equipment’ and ‘level of
workforce’ of r-value |-0.210|, |-0.207|, |-0.245|, |-0.212| respectively. Therefore, it can be
said that the port infrastructural capacity of the Lagos Port Complex (LPC) is relatively
poor considering eleven (11) independent variables, where only four (4) have moderate
effect on infrastructural adequacy of the port and the remaining seven (7) were of no
statistical significant effect on infrastructural capacity of the port.

Haradhan Kumar MOHAJAN, in his paper entitled CRADLE TO CRADLE IS A
SUSTAINABLE ECONOMIC POLICY FOR THE BETTER FUTURE is talking
about the cradle to cradle (C2C) concept that is correlated with circular economy (CE). The
C2C notion means; products should be without producing any waste. It is considered as a
biometric procedure to design the products and materials in healthy ways. The C2C model
is sustainable for present and future generations. In the past few years, C2C concept has
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grown wide interest among the nations of the world and the demand for environment
friendly products has been increasing day by day globally. During the 20™ and 21
centuries environment friendly and C2C certified products are increasing around the world.
The C2C notion is based on the idea of non-waste production systems that do not harm the
environment. Within the C2C framework, two distinct metabolisms: the biological
metabolism and the technical metabolism are identified. In the study the development of
C2C approach around the world is discussed. As the global natural resources are
decreasing; C2C becomes new efficient strategy in production arena. Sustainable products,
healthy materials, responsible consumption, and environmental responsibility are essential
issues for the 21* century. The objective of C2C is the production without waste and
elimination of the harmfulness from the products. C2C inspires that all products to be
manufactured with alternative materials. This article tries for the successful implementation
of C2C in the society.

Abiodun Samuel ISAYOMI and Temitope Sade AKINTUNDE, in his paper entitled
THE EFFECT OF GOVERNANCE ON GROWTH OF SHADOW ECONOMY IN
WEST AFRICA is talking about the fact that engagement in shadow economy activities
doubles as a survival strategy against distortional government interventions resulting in
unfavourable socioeconomic conditions and as an impediment to growth and development
in developing economies. This study provides scientific evidence of the aspects of
governance which minimize the size of the shadow economies of 15 West African countries
from 1996 to 2019 using panel autoregressive distributed lag (pooled mean group
estimator). Shadow economy (% of GDP) was used as the dependent variable while control
of corruption; government effectiveness; voice and accountability; regulatory quality, rule
of law and political stability were the used as measures of governance. The result revealed
significant long run effect of all the measures of governance (except government
effectiveness) on the size of shadow economy in West Africa. However, only control of
corruption and rule of law were found to have significant negative effect on the size of
shadow economy in West Africa.

Cleopas FORE and Wilfred Isioma UKPERE, in their paper called
AMELIORATING ADVERSE EFFECTS OF GLOBALISATION ON
EMPLOYMENT RELATIONS IN ZIMBABWE are talking about the fact that
globalisation has been associated with accelerated deregulation and withdrawal of
government from the workstation, (Sweeney, 2004). The advent of globalisation has forced
organisations in Zimbabwe to deal with implications such as loss of market, response to
competition, technological and legislative changes. A conundrum that have witnessed a
change in human resources policy, employee compensation, business strategies among
others. These changes have also resulted in massive shift in employment relations between
employers and t employees and relations between employees and their unions. Subsiquent
to this background, this article’s objectives are to identify challenges occasioned by
globalisation on employment relations in Zimbabwe and proffer mechanisms to
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ameliorating the adverse effects of globalisation. A qualitative phenomenological research
was adopted making use of interviews, researcher field notes and memoirs to gather data on
participants’ experiences. Results were analysed using Nvivo 10 and manual coding.
Results identified six main challenges namely (1) strife between employers and employees
(2) dwindling employee democracy (3) employee marginalisation (4) increased disputes (5)
general dissatisfaction of all parties and (6) disunity among unions and workers. The study
recommended four mitigating strategies namely contextualising globalisation; making use
of training and education; increased employee involvement; and use of dialogue and
communication. If these factors are considered a fair globalisation can be achieved.

Jati KASUMA, Nelson LAJUNI, Ahmad Faizul BENJAMIN, Hiran
PRASANKAN, Halimin HERJANTO and Dio Caisar DARMA, in their paper called
THE EFFECT OF SPIRITUALITY ON ISLAMIC LEADERSHIP they are talking
about the fact that islamic studies have sparked a lot of interests among different cultural
backgrounds and no longer foreign to the world community. Among issues that have gained
attention among scholars was spirituality from the Islamic standpoint. Therefore, this study
attempts to explore the connection between Islamic spirituality (belief, rituals and
repentance) and its influence on Islamic leadership effectiveness. The study contributes to
the new knowledge pertaining to Islamic leadership in management by integrating the
Islamic tradition with contemporary literature whereby Islamic spirituality constructs were
developed from the Islamic tradition sources that correspond to leadership studies from
contemporary literature. Using a purposive sampling of non-probability technique, the
survey data used for this empirical research was drawn from Muslim employees working in
uniform bodies in Sarawak, Malaysia. Most of the respondents hailed from support group
scheme of service and there are three uniform bodies involved in this research namely the
Malaysia Royal Customs Department, Malaysia Royal Police and Malaysia Royal Navy.
Employing multiple regression analysis and using SPSS and Smart PLS software, the study
tests several hypotheses that the components of Islamic spirituality were exerted to have
statistically mixed influences on Islamic leadership effectiveness. The study found four out
of seven hypotheses were indeed supported. The findings did provide a better
understanding of the roles of Islamic spirituality on Islamic leadership effectiveness
amongst three uniform bodies in Malaysia.

Babalola Rapheal ADESUNLORO, Isiaka Kolawole EGBEWOLE and Mary
Oluwatoyin OMOTOYINBO, in their paper called DIRECT TAXES AND FIRM
PERFORMANCE: EVIDENCE FROM SOME SELECTED QUOTED COMPANIES
IN NIGERIA (2009-2018) examined the effect of direct taxes on the performance of
export companies in Nigeria. In the light, this project work examined the effect of the
major variables of direct taxes i.e. Company Income tax (CIT) and Education tax (ET) on
the profit after tax of the selected export companies in Nigeria, using a 10 years’ panel data
from 2009-2018. The method of analysis was ordinary least square techniques. The findings
show that Company Income Tax and Education Tax do not have significant relationship
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with the performance of the selected export companies (Lafarge Wapco Ltd., Nestle Nigeria
Plc. and Oando Nigeria Plc) with the p value of < .941 and .715 respectively. Based on the
findings of the study, it was concluded that Government should create an enabling
environment for the export companies to trade which will invariably improve their
performance and in the long-run statutory taxes can be paid without any stress. This study
hereby recommend that there should be stringent penalty imposed on any corporate body
who indulge in any form of tax malpractices irrespective of states, so also the companies
should be encouraged to carry out more social responsibilities other than paying taxes,
since direct taxes paid by these organizations do not have any significant effect on their
profitability.

We hope that our journal issue caught your attention and made you read it. Also, we
strongly believe that all the articles are interesting and deserve to be appropriated by those
who are interested in understanding the specific issues of the global economy.

If you’ve liked our articles, please visit our website at http://anale-
economie.spiruharet.ro/. If you want to write an article in our journal, we invite you to
expose your ideas in new studies published by us.

Finally, hoping that you found interesting Issue no. 4/2021, | strongly invite you to
address your comments and suggestions at ashues@spiruharet.ro and, of course, to submit
your own paper via online submission system, using the following link:
http://anale.spiruharet.ro/index.php/economics/login.

Research is the breath of the future. Let's shape the world together!

Associate Professor Elena GURGU, Ph.D. in Economics
ASHUES Deputy Chief Editor
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Abstract

The goal of this paper is to show that reliability in the data-driven Internet
of Things (1oT) must be taken into account. The reliability of data-driven 10T is
a complex problem because such a system is comprised of hardware, software,
human and data. The reliability of each of these elements is shortly analysed,
and the equation for the reliability calculation of a data-driven 10T system is
proposed. Artificial intelligence is also included. Reliability is connected with
availability and maintainability, and this is also explained. This paper is
written mainly using two references recently published by the author of this
paper.

Keywords: reliability; availability; maintainability; Internet of Things;
data-driven; data.

JEL Classification: C02, Y20

Introduction

In the 1950s, theories and practices of reliability began to emerge, and the
Internet of Things (loT) first started at the end of the last century. 10T is very
complex and with many dependencies; as a result, new demands are placed on
reliability research and education [Pokorni, 2016; Pokorni, 2019].

Everything on the Internet of Things (loT) is interconnected and can
communicate with each other usually without the need for human intervention. Due
to the human element, the 1oT relies on the reliability of both hardware and

43



9‘ Annals of Spiru Haret University.

Economic Series
Since 2000

.

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

software in addition to human reliability. This calls for a discussion of these
relationships.
A data-driven loT system is more complex because data are an essential
component of this system. So, the reliability of data must also be taken into account.
The issue of 10T availability and reliability is examined from the standpoint of
the traditional reliability assessment method, which makes use of MIL-HDBK 217
in [Pokorni, 2019]. The reliability of data-driven loT will be discussed in this

paper.

1. Data-driven Internet of Things

Being data-driven means that all decisions and processes are based on the data.
This is most evident in the field of big data [Technopedia, 2021]. It is connected
with data science, data mining, etc. The term data-driven is used in many fields,
also with the Internet of Things.

Being based on data means using data, and using data means at least collecting
and analysing data. And this implies using some kind of communication. To
achieve this, we as a person or organisation use technology (different devices,
networks, software, Internet of Things, etc.), and anything of these can fail. Of
course, we want to avoid failure and resolve it if they happen, and this is the task of
reliability.

Before analysing reliability, we will, in short, explain the Internet of Things.

2. Internet of Things

The Internet of Things (IoT) aims to transform human society toward becoming
intelligent, convenient, and efficient with potentially enormous economic and
environmental benefits. Reliability is one of the main challenges that must be
addressed to enable this revolutionised transformation [Xing, 2020].

The Internet of Things (IoT) is seen as the next step in the Internet's development.
I0T is being driven by three main factors: miniaturisation of electronic components,
rising electronic component costs, and a shift to wireless communications.

Many real-time monitoring applications, such as e-healthcare, home automation
systems, environmental monitoring and industrial automation, will be transformed
by the Internet of Things (10T). This includes the economy as well.

The Internet of Things (loT) and its applications and supporting hardware
platforms have become a hot topic in academic and practitioner communities in
recent years due to improvements in Internet connectivity and advances in smart
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personal computing devices. The scale of IoT deployments can range from
personal wearable to city-wide infrastructures, with the ability to deploy loT
systems in many different scenarios [Zhu et al., 2018; Pokorni, 2019].

The Internet of Things (loT) is unquestionably complicated. An IoT system
includes hardware, software, and human involvement on occasion [Pokorni, 2019].
So, the reliability of 10T depends not only on hardware but also on software and
human reliability. And reliability is connected with availability and maintainability.
Let us first define reliability, availability and maintainability.

3. Definition of reliability, availability and maintainability

It wasn't until the 1950s that reliability theory and practice began to take shape.
Reliability means the likelihood that an item will meet certain standards of
performance and deliver the desired results within a specified time period under
specific environmental conditions.

A system's availability is measured by taking into account the component's
reliability as well as the system's ability to be maintained. Availability is defined
differently by different people, and it is calculated differently as well.

For instance, the probability that a system (or a component) will be operational at
a specific point in time is defined as instantaneous availability (also known as
availability).

Reliability and availability are the same for an unrepaired component or system,
but availability is greater than reliability for a repaired component or system
[Pokorni, 2014].

Maintainability is linked to both reliability and availability. Maintainability
must be taken into account during the design phase of the 10T in order to achieve
optimal cost over the 10T's lifespan.

Maintainability is now defined as an intelligent system's ability to be easily
uncoupled, fixed, and modified without interfering with the system's normal
operations or functionalities in any significant way. When evaluating the loT
system's maintainability, look for components that can be easily replaced if
something goes wrong. 10T systems must be able to complete maintenance tasks
effectively, efficiently, and with satisfaction, before they can be described as highly
maintainable [Thomas & Rad, 2017; Pokorni, 2019].

Repairing the system changes availability from reliability. The following
relation can be used to calculate availability (inherent availability) [Pokorni, 2014]
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_ MTBF
MTBF + MTTR

)

where

- MTBF is mean time to failure, and

- MTTR is mean time to repair.

For example, replacing an exhausted battery in an IoT device can reduce
availability if the 10T system is supposed to work during the replacement.

Now we will analyse the reliability of a data-driven Internet of Things system in
more detail, keeping in mind that the system is composed of elements: hardware,
software, human and data.

4. Reliability of data-driven 10T elements

Unreliable sensing, processing, and transmission can lead to erroneous
monitoring data reports, long delays, and even data loss, which reduce people's
interest in 10T communication and their confidence in data. To keep pace with
10T's rapid growth, it needs a high level of reliability [Prasad & Kumar, 2013].

So, if the organisation is based on data-driven 10T, then the reliability of such a
system depends on 10T components (elements) and data.

4.1 10T hardware reliability

Until now, military manual MIL-HDBK-217 has been primarily used to
calculate the reliability of electronic devices. In 1961, the first version of this
product was created (version A). More than 80% of engineers still use MIL-
HDBK-217 to calculate reliability, despite its shortcomings. Other standards for
calculating reliability exist in the industrial and commercial sectors, of course.
MIL-HDBK-217 has been replaced by RIAC's 217PlusTM methodology and a
software tool, but it is no longer available for free. Unlike the previous MIL-
HDBK-217, this one is considerably more difficult to understand [Pokorni, 2016].

In addition to this, determining hardware reliability has a number of challenges.
Elerath & Pecht (2012) state that there is no standard method for creating hardware
reliability predictions, which means predictions vary widely in terms of
methodological rigour, data quality and the extent of analysis and uncertainty.
Documentation of the prediction process is often not provided. The IEEE has
responded by creating a standard in 2009 called IEEE Std.1413 (Standard
Framework for Hardware Reliability Prediction). The loT consists of a variety of

46



Economic Series

9‘ Annals of Spiru Haret University.
: Since 2000

e

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

hardware with varying levels of quality and reliability. The commercial hardware
often lacks established reliability and lacks any data on the failure rate or the mean
time to failure (MTTF), or the mean time between failures (MTBF), making it
difficult to calculate exact reliability.

4.2 10T software reliability

The reliability of the software as a product is an important criterion to consider.
Software reliability assessment models abound, but none is universally accepted
[Kapur, 2014; Pokorni, 2016]. Except for that, software reliability requirements are
rarely, if ever, adequately specified. This is especially true for the Internet of Things
(IoT). The issue is exacerbated by the fact that software is fundamentally different
from hardware. Software reliability is not a time-dependent function, despite the fact
that it is a probabilistic one. It's also true that methods for predicting software
reliability aren't routinely implemented in software engineering practices. Software
and reliability experts must work together to take the necessary steps to include
software in the system's reliability case [Kapur, 2014; Pokorni, 2016].

The real problem with dependable software is when a feature that's critical to
the system doesn't work. When people hear the phrase "failing safe,” they often
think it means "never failing." Because they share the same goal of creating secure
and dependable software, software safety and reliability are natural partners.
Again, software and reliability engineers must work together. The basics of
software reliability and its reliance on software safety are, however, rarely taught in
educational institutions or by industry professionals. [Pokorni, 2014].

Enhancing reliability by redundant software presents a unique set of challenges
because it differs from hardware in that the error appears in every copy [Pokorni,
2014].

4.3 10T human reliability

As we stated in the introduction, a human can be involved in the loT system.
So, human action can influence the reliability of the 10T.

Accident prevention and damage reduction are two key components of human
dependability. These things can happen when working with data in addition to
hardware and software alone. Whether or not people decide to act has an impact on
the technological systems in which they live. Frequently, disasters and major
system failures are the results of a series of decisions or actions taken by one or
more people while using, maintaining, or fixing a technological system. As long as
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these potential consequences are significant, reliability engineers working with
others (such as risk managers, environmentalists, and life safety engineers) can
have a significant impact on the outcome. [Pokorni, 2016]. Human error in
working with data can also have significant consequences.

There are different approaches and models to human reliability [Pokorni, 2016].

System failures cannot be completely prevented by procedures, rules, codes,
standards, or laws, but in the author's experience, they can be reduced by those
same measures.

Human reliability has always been an important consideration for this author,
and as a result, it is included in all of his textbooks [Pokorni, 2014].

4.4 Reliability of data

In order to build trust in data, it's critical that it's reliable, which means that it's
complete and accurate. Data integrity initiatives, which are used to maintain data
security, data quality, and regulatory compliance, have as one of their primary
goals the assurance of data reliability [Talend, 2021].

Business leaders need reliable data to make reliable decisions. So, in data-
driven organisations, data reliability is of crucial importance. Data reliability is not
the same as data validity. The reliability of the data is based on the validity,
completeness, and uniqueness of the data. Because of unreliable 10T, data can be
missing, incomplete and/or corrupted.

4.5 Reliability of artificial intelligence

Artificial intelligence (Al) is being applied more and more in various fields, and
data-driven IoT is not an exception.

Even artificial intelligence (Al) can go horribly wrong. As with human
reasoning, artificial intelligence (Al) has the potential to fail in the same way if it
tries to replace human intelligence with machine intelligence. Then why do people
make mistakes in their reasoning (erroneous conclusions, decision-making)? Or,
can we bring up the issue of Al's dependability or how to prevent Al failures
[Pokorni, 2021]?

This is an important question that attracted the attention of ISO/IEC. In [ISO,
2020], there are surveys of topics related to the so-called trustworthiness in Al
systems, including the following: (1) approaches to establish trust in Al systems
through transparency, explainability, controllability, etc.; (2) engineering pitfalls
and typical associated threats and risks to Al systems, along with possible
mitigation techniques and methods; and (3) approach to assess and achieve
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availability, resiliency, reliability, accuracy, safety, security, and privacy of Al
systems. In this document, trustworthiness is defined as an ability to meet
stakeholders' expectations in a verifiable way, including the characteristics of
trustworthiness such as reliability, availability, resilience, security, privacy, safety,
accountability, transparency, integrity, authenticity, quality, and usability.

Just like any other product, Al requires maintenance to remain robust and
valuable.

4.6 Is there anything else?

Yes, there is. The failure rate of hardware and software is only one factor in
determining loT reliability. Other factors include protocols and energy efficiency
(green), standardisation and other influences, such as, for example, security, etc.

Let us mention something about protocols. A reliable protocol in computer
networking refers to a protocol that informs the sender if the delivery of data to the
intended recipients was successful or failed.

Reliability depends on the type of users. Different users can expect different
levels of reliability and availability. So, approaches to designing an 10T system can
be different depending on the types of users. And this also stands for data-driven
loT.

Google service availability targets are typically determined by the function they
provide and their market positioning. There are a number of things to think about
[Alvidrez, 2017]: What level of service can customers reasonably expect from your
company?

o Exactly what level of service can customers hope to get from you?

o Isthere a direct link between the revenue generated by this service and the
revenue generated by our customers?

o s this a for-profit or non-profit service?

o What level of service do competitors provide if they exist in the market?

o |s this service geared toward individuals or businesses?

5. Reliability of data-driven 10T system

Because of the complexity of the data-driven 10T system, and because the 10T
includes hardware, software, sometimes humans, and data-driven 0T system
includes data, we suggest assessing the reliability of the data-driven 10T system by
changing the equation from the [Pokorni, 2019], to next
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Rs (t) =Riw (t)RSF (t)RH (t)RD (t) )
where R, R, Ry and Ry are reliability of hardware, software, human
and data subsystem, respectively.

The above formula is valid if failures of hardware, software, human and data
subsystems are mutually exclusive.

Due to the loT's obvious complexity, finding an analytical solution for the
reliability of such a complicated system is difficult, if not impossible.

Our recommendation is to use simulation to test the 10T's reliability because of
its complexity. We simulated a few complex systems and found that the results
were insightful [Pokorni & Jankovié¢, 2011; Pokorni et al., 2011].

If artificial intelligence is implemented in a data-driven 10T system, it can be
treated as a subsystem also and included in equation (2) in the same way as other
subsystems.

Conclusion

Reliability assessment and the analysis of the data-driven Internet of Things
elements and system require knowledge from many different technical and other
areas and teamwork.

Data-driven loT system is complex and includes hardware, software, sometimes
humans, and also data. The reliability of all these elements must be taken into
account. Artificial intelligence can also be a component of this system, and its
reliability must be analysed.

Reliability of the data-driven Internet of Things is not always of the primary
concern in loT practice, but understanding reliability can help in case of failure,
i.e., where to look for a failure, and how series consequences of failure can happen
during decision making because of incomplete or corrupted data.
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Abstract

The digital transformation of accounting will affect the daily activity of
companies and will profoundly impact the employment landscape. The scope
of this research is to present the components of the high-level architecture for
public service chatbots and the usage of chatbots in the public sector. The last
part of the research is analyzing how chatbots will impact accounting and how
digitization of work will have an effect on jobs.

Artificial intelligence is expanding and there are many benefits of using
chatbots in the public sector for user interface, dialog management, interaction
recording, and filtering and feedback from the customers. In the last decade,
there has been a significant rise in interest for artificial intelligence, non-
humanoid robots, chatbots, and encryption. Chatbot technology could speed up
communication between advisers and clients/citizens, and more recently between
accountancy and public authorities.

Several European countries have implemented chatbots for providing
public services in order to respond to the increasing demand of information
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from citizens towards public administration. The European Union encourages
the use of open data portals for taxes and reporting purposes, but also for
improving the quality of public services while increasing public sector
efficiency. The chatbot network could improve the European public system in
the near future and boost economic growth

Keywords: chatbot; economy; accounting; education.

JEL Classification: C88, E02, M41, 125

Introduction

The paper offers an interesting scenario, particular aspects of digital culture and
artificial intelligence, the position of chatbots in the economic context and how
chatbots are one of the most popular uses of this new technology. Digital culture
became important for public entities and public sector accounting, due the flexibility
and sustainable stakeholder impact. Artificial intelligence will impact public sector
and supports public services to improve policy challenges, and to respond to citizens’
expectations across public service efficiency, inclusiveness, convenience and
sustainability. Thus, chatbots could improve public service delivery by being able to
answer frequently asked questions and conduct transactions, relieving staff from
mundane tasks (Noordt, C, Misuraca, L., 2019).

According to the Annual Report from World Economic Forum 2021, technology
governance could provide solutions during the pandemic. Thus, the Centre for the
Fourth Industrial Revolution acted as an important accelerator in the last year, on
directions such as: Big Data, Artificial Intelligence, the internet of things, data
policy, drones autonomous vehicles, blockchain, etc.

The driving force of digital transformation

The digital transformation is imperative in the public sector and has empowered
users and providers and made it possible for them to choose how to access or
deliver a service, how to communicate, when to engage on policy areas or issues,
which social groups to join or business areas to invest in, and how to participate
more actively in local, national or even global challenges (OCDE, 2019).

All over the world, governments are implementing digital transformation projects
and initiatives in order to deliver beneficial digital services which improve the lives
of citizens. In our opinion, governments and state agencies have an enormous
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opportunity to implement digital tools, Artificial Intelligence (Al) and robots to
optimize public sector management, service delivery, and overall state capacity,
which can lead to transparency and accountability. Also, citizens expect governments
to offer public services that are designed with a user-driven perspective and adaptable
to different user profiless (OCDE, 2019). In the last decade, the digital
transformation projects and initiatives became a priority for businesses and public
administrations, and the development of digital transformation also aims to set up
true European data space and facilitate safe access to and storage of large datasets
and energy-efficient cloud infrastructurel. The spending of digital transformation
technologies and services could be observed in figure no. 1.

2.5

n

in

Spend ng in trillion U5, dallars

0.5

2007 2018 2019 2020 2022~ 2023~ 20z24*

Fig. 1. Spending on digital transformation technologies and services worldwide
from 2017 to 2024
Source: https://www.statista.com/statistics/870924/worldwide-digital-transformation-
market-size

! https://digital-strategy.ec.europa.eu/en/activities/artificial-intelligence-digital-
programme
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The digital transformation in private and public sector is accelerating due to the
COVID-19 pandemic. According to a global survey published in July 20212, more

than 90 percent of respondents think that the COVID-19 pandemic sped up digital
transformation processes in their organizations, as we can observe in figure no. 2.

Other 3%

- Yes, somewhat 293

~

- Yes, a grear deal 68%

Fig. 2. The COVID-19 pandemic speeding up digital transformation
Source: /www.statista.com/statistics/1200465/covid-digital-transformation-global

We observe in the figure above that many respondents are interesting in the new
technology because digital transformation is becoming necessary to the human life in
general. In the last few years, more citizens and customers are requesting digital
public services delivery and digital products, because the digital age has brought
forth the quest and desire for greater public engagement and spaces for collaboration
in our societies and economies (OCDE, 2019). As a consequence of the COVID-19
pandemic, more than half of customer interactions and companies’ products and
services became digitalized, compared to just a third right beforehand.

The Chatbot Implementation in Government
Digital transformation is connected to workforce transformation and Chatbot-
technology in public administration. Recently, have been noticed a big interest in

2 https://www.statista.com/statistics/1200465/covid-digital-transformation-global
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public sector innovation and Avrtificial Intelligence (Al), because digital technologies
play an indispensable role in public digital transformation. In the last decade, the
digital transformation in public administration has revived the potential of Chatbots.
Early Chatbots were limited in their functionalities as they were only able to respond
to simple queries, but recently, the Chatbots could perform complex tasks and host
more human-like conversations (Noordt, C.; Misuraca, G. 2019).

High level architecture

N ) s
User / Digital \ \\

' Assistant \ Knowledge

interface(s) base

& 2 \

- External
Systems
Taxl-io-Spanch : Spanch-o-Tax Systems
| Natural Language Understanding @

| Sentimant analy

Website
Facebook massanger

WhatsApp

[speticnecx

Analytics

Machine Leaming ]

Fig. 3. The chatbot architecture
Source: https://joinup.ec.europa.eu/sites/default/files/news/2019-
09/ISA2_Architecture%20for%20public%20service%20chatbots.pdf

Chatbot is a virtual assistant, a conversational agents, or a software application
used to conduct an on-line chat conversation via text or text-to-speech, in lieu of
providing direct contact with a live human agent3. Chatbot is an online application
that can help users solve problems without a human advisor and respond faster and
more accurately. Chatbot is related to disruptive technologies and gaining

3 https://en.wikipedia.org/wiki/Chatbot
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popularity, organizations are forced to reconsider the channel enablement strategies
and for sure the related architectural approach (Khan, R. 2017). The Chatbot is part
of digital culture and useful for better way of doing business in the future world.
The Chatbot has been developed because the public entities must respond to a lot
of calls and emails from the citizens (Noordt, C.; Misuraca, G. 2019). We present
the chatbot architecture in figure no. 3 above.

According to the Future of Jobs Report 2018 from World Economic Forum
2018, the digital transformation and new technologies, including automation and
digitization, create new high-quality jobs and rapidly shift the frontier between the
work tasks performed by humans and those performed by machines and robots.
Also, digital economy and new technology can harm workers on average or even
all workers (Caselli, F.; Manning, A. 2019).

Table no. 1. Chatbots advantages

Low costs for implementation and maintenance

Lower the barriers to contact

24/7 available

Greater efficiency then humans

Simple interface with citizens

Instant response to any query

Eliminating discrimination

Source: Author’s own work

The European governments have a particular interest in Chatbots in order to
improve the public service delivery. Chatbots can be trained exponentially faster than
humans can, they are 24/7 available and react instantly to user queries, also the
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Chatbots could lower the barriers to contact or ask public administrations for help4.
One of the most important advantages of using Chatbots is about saving resources by
the decrease in user queries to human operators (e.g. through the helpdesk).

The need for the Chatbot is increasing because is a global push to digitize public
services on the European Union member states. In the last decade, the European
Union encourages the use of open data portals, starting from the implementation of
the European Data Portal to foster transparency of the Public Sector5. Training a
chatbot happens considerably faster and on a larger scale than via human training,
and many countries consider Chatbot technology perfect to fit in the Digital Single
Market Strategy. Some European countries implemented public services based on
Chatbots, such France, UK, Finland, Portugal and soon a European network of
public service chatbots will be developed.

The Chatbot in Accounting

Chatbot is transforming finance and accounting services in European Union and
improving finance, banking and accounting processes. Invoice processing,
procurement and purchasing processes can be a complicated process and involves
many time-consuming and numerous personnel in finance departments. Chatbots in
accounting could be trained to identify the accounting codes that should be assigned
to each type of invoice and can automatically update the necessary systems of record.
Also, Chatbots in accounting can be used to help scan and process new documents
and to quickly and easily find existing electronic documents.

Chatbots are already have been used in the accounting industry for answering
customer's inquiries. Many accountancy firms are using a Chatbot program to
communicate with a customer over text to answer a number of questions they may
have. Chatbot in accounting is developed as a virtual accounting assistant for tens
of thousands of customers. Chatbot and Al is developing the company’s cloud-
based accounting software and improving financial reporting and financial
management. The first Chatbot used in accounting was Pegg, very popular for
checking expenses and track receipts for small business (figure no. 4).

Accounting firms can implement chatbots to initiate conversations with
stakeholders seeking assistance on taxes, fees, and other services, turning them from
potential customers into business partners. Chatbot in accounting can manage costs

4 European Commision- ISA2_Architecture for public service chatbots, p. 9
5 https://data.europa.eu/en
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for better payments and positive cash-flow, according to the schedule of contracts. In
this case, Chatbot will contribue to automate back-office functions through the use of
cloud technology. The emerging uptake of chatbots for social and emotional purposes
entails opportunities and concerns regarding non-human agents as sources of social
support Brandtzaeg, P.B.; Folstad, A.; Skjuve, M.B. (2021).

PEGG: Our digital assitant

Say Hello to Pegg

Pegg ©®

Figure no. 4 Accounting Chatbot Pegg, UK
Source: www.sagecity.com/tags/Pegg

Conclusion

Chatbot technology had a significat impact of public sector and accounting. In
the last decade, Chatbot became a a cloud-based human capital management
system for midsize for the public sector and small businesses. In our opionion,
global interest in Chatbots is growing due the multiple advantages for public sector,
accounting, finance and banking, and soon will be implemented in education and
service industry.

Digital technology is an important tool for the successful transformation of
processes, interactions, transactions, technological evolutions, for regional and
global economic and social progress all over the world.
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Abstract

Signs of progress in the digitalization of economic processes over the past
decades have led to the definition of the fourth industrial revolution called
"Industry 4.0". In a context where countries of the world either implement the
tools of Industry 4.0 in business or set out Industry 4.0 as a development
strategy, we are concerned about the extent to which Republic Moldova
economy is ready to implement new digital tools and informational challenges.
The research aims to highlight the environment necessary for capitalizing on
the innovations of Industry 4.0 to ensure sustainable development.

The article examines international experience in the field of economy
digitalization versus Republic Moldova experience, contains the analysis of the
legal framework, the diagnosis of the economic indicators regarding the ICT
implementation in the Moldovan economy, and international good practices in
the field of Industry 4.0.

The research was conducted within the State Program 20.80009.0807.22 Developing
the circular economy mechanism for the Republic of Moldova.

Keywords: industry 4.0; digitalization; economic growth; circular economy;
ICT; Global Innovation Index; ICT Development Index.
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Introduction

Industry 4.0 is a political, economic, and social challenge for the entire world,
the aim of which is to absorb digital innovations in products, processes, and
business models. Many developed countries in Europe, America, and Asia have
included the concept of Industry 4.0 in their strategic development programs for
the coming decades. Europe, for example, will invest more than € 1.3 trillion in the
development of virtual technologies for 15 years.

Many companies in Europe, the USA, and Asia have already entered the race to
adopt and implement Industry 4.0 in their businesses.

In developed countries Industry 4.0 has been shown to have the capacity to
increase the productivity and competitiveness of business. In principle, there is
research in the field, which considers digital technology an effective tool to face
the challenges of the information age. The development of internet technologies,
communication channels, and digital platforms has driven the emergence of public
information systems and global industrial networks beyond the boundaries of
enterprises. By interacting, these systems and networks have a transformational
impact on all sectors of the modern economy, leading to a new era of industrial
automation, the fourth industrial revolution.

The country analysis shows that the criteria for evaluating the efficiency of
Industry 4.0 are still less studied, and the structured and systemic implementation
of these technologies in national economies for many countries is not fully
finalized. However, there are already international studies (Ustundag A., Cevikan
E., 2018; Verdouw C., Wolfert J., Beulens A,., Rialland A., 2016; Washlster W.,
2012), which finds that such methods as the organization of "cloud", artificial
intelligence, management, and control information systems, the "blockchain™
(Bystrom H., 2016; Christiansen B., Yiiksel Ul., 2017), being capitalized by the
economic entities will generate, consequently, the efficiency of the management in
all the activity sectors.

At the same time, more and more research show that the implementation of
Industry 4.0, digital technologies, and innovations in the economy are considered the
main criteria to increase the efficiency of production and to drive economic
development to a higher level. In this regard, in this paper, we aim to investigate the
given topic concerning the situation in the Republic of Moldova, especially that the
sustainable development of the economy is identified as one of the basic national
strategic development priorities and is crucial for ensuring economic growth.

The importance of ICT for economic growth and sustainable development is
presented in the studies conducted by the World Bank, Boston Consulting Group,
in the works of the International Labor Organization, International
Telecommunication Union, analyzed in this paper.
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1. Results and discussion

1.1. International context of Industry 4.0

To quantify the potential global impact of Industry 4.0, The Boston Consulting
Group in the Report: Industry 4.0: The Future of Productivity and Growth in
Manufacturing Industries analyzed production prospects in Germany in several
areas such as productivity, revenue, employment, investments, producers,
integration of production and logistics processes, etc. For example, the results of
the trend analysis show that Industry 4.0 leads to increase productivity in all sectors
from € 90 billion to € 150 billion. Productivity improvements on conversion costs,
which exclude the cost of materials, ranging from 15% to 25%. Industrial
equipment manufacturers achieve an increase in productivity from 20 to 30%
(Geissbauer R., Liibben E., Schrauf S., 2018).

According to the BCG report, Industry 4.0 leads to revenue growth.
Manufacturers' demand for improved equipment and new data applications, as well
as consumer demand for a wider range of increasingly customized products, have
led to further revenue growth of around 1% of Germany's GDP. In the analysis of
the impact of Industry 4.0 on German production, it was found that the growth it
stimulates will lead to a 6% increase in employment over the next ten years.
Demand for employees in the mechanical sector could increase even more - by up
to 10% over the same period.

However, different skills will be required. In the short term, the trend towards
greater automation will lead to the dismissal of workers, of the low-skilled, who
perform simple, repetitive tasks. At the same time, the increasing use of software,
connectivity and data analytics will increase the demand for employees with skills in
software and information technology development, such as mechatronics experts
with software skills. This skills transformation is one of the core challenges of
Industry 4.0.

In the investment segment, the adaptation of production processes to
incorporate Industry 4.0 will require manufacturers, in the next ten years, to invest
between 1-1.5% of their revenues in digital technologies. The estimated benefits in
Germany illustrate the potential impact of Industry 4.0 for global production.
Industry 4.0 will have a direct effect on manufacturers and their workforce, as well
as on companies that supply intelligent production systems.

Other estimated cost reductions include 30% for labor costs, operating costs,
and expenses over five to ten years. Integrated production and logistics processes
will not be more cost-effective but will reduce cycle times by up to 30%. Adopting
these technologies will require an increase in investment of about 35%.
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Industries and countries embrace Industry 4.0 at different rates and in different
ways. Industries with a high level of product variants, such as the automotive, food,
and beverage industries, benefit from more flexibility that can generate
productivity gains, for example, and industries that require high quality, such as be
semiconductors and pharmaceuticals, will benefit from improvements based on
data analysis, which reduce error rates.

Countries with highly skilled labor can capitalize on more automation,
combined with increasing demand for higher labor. However, many emerging
markets, with a young and technologically intelligent workforce, could also jump
at the opportunity and even create completely new production concepts.

To actively shape transformation, system manufacturers and suppliers must take
decisive steps to capitalize on technological progress. They must also address the
need to adopt appropriate infrastructure and education.

International statistics (Statista, 2019) and forecasts show that enterprises'
overall spending on IT and software technologies increased several times from
2009 to 2019. In 2018, software spending reached 391 billion US dollars. In the
same year, spending on the global information technology market to 3.683 billion
US dollars, while IT services, the second largest segment in the field of
communications services, to 1003 billion US dollars.

Fig. 1. Evolution of global spending on IT and Software (2009-2021)
Source: Statista, 2019
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According to the analysis carried out by the Statista portal, in 2020, it is
estimated that IT and software expenses for enterprises will amount to
approximately 503 billion US dollars worldwide. The software market has seen a
high level of growth in recent years, with revenues doubling in the decade between
2009 and 2019. Recent forecasts suggest that this rapid expansion trend will
continue in the coming years, with market revenues reaching 556 billion by 2021.

With year-on-year growth, often exceeding 10%, the enterprise software market is
the fastest-growing segment in the IT industry. Enterprise software aims to meet the
needs of organizations, addressing the efficiency of their core business processes.
Many enterprises software sub-segments, such as business process management
software, enterprise resource planning software, and customer relationship
management software, have developed in massive markets in recent years.

According to the statistical portal OECD Stats (OECD, 2018), in 2017, 87.32%
of German companies have websites and use IT resources in business, in France,
this index is 66.53%, in the United Kingdom - 83.63%, and in Finland - 96.28%

The analysis of the Industry 4.0 implementation and the good practices in the
field of business digitalization in different sectors of activity demonstrates that the
transformation of the economy begins with the integration of production and
logistics processes and the corresponding IT systems. The integration of these
processes includes the exchange of data on products and production within the
enterprise, as well as with customers and suppliers. Suppliers are the beneficiaries
of the exchange of design and supply chain data. Communication in the production
process is done in real-time between people, machines, components, and products.

Digital systems currently owned by international companies are evolving
rapidly, and information is stored in the cloud to increase availability and accuracy.
All this allows greater flexibility in changes (both anticipated and unexpected) in
the production process.

German, French, and Dutch companies are investing in automated systems for
monitoring machine manufacturing processes and controlling jobs. These systems
use data integration to automatically change the manufacturing process. Raw
material suppliers can automatically adapt their processes based on new orders from
the manufacturer, maximizing just-in-time logistics, reducing logistics and operations
costs.

The European Union Action Plan for the Circular Economy provides for the
implementation of information technologies for waste reduction and recycling at
the stage of product design, production, consumption, and processing of waste. In
this context, Industry 4.0 must ensure the flow of resources through waste
recycling and intelligent resource consumption.

67



Economic Series
Since 2000

9. Annals of Spiru Haret University.

T

.

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

The potential of digital technologies and the concept of the circular economy,
promoted by European policies for the future development of society, will catalyze
the implementation in the business environment of innovative models, based on a
close relationship with customers, customized series products, a participatory and
collaborative economy, facilitated by the Internet of Things, large volumes of data,
blockchain technology, and artificial intelligence.

The development of entrepreneurship and SMEs according to the principles of
the circular economy, from the European perspective, will provide the population
with high-quality and safe products at affordable prices, which can be reused in
production processes. New product-as-service business models will provide
sustainable services and digital solutions that will enhance the quality of life, create
new jobs by updating knowledge and skills.

1.2. The national ICT framework

Analyzing the situation regarding the ICT implementation in the economy, the
Republic of Moldova has an extensive infrastructure of information technologies.
The International Telecommunication Union (ITU, 2019) examined the indicators of
access and use of ICT in 2019 and certified that the situation in our country is better
in compared to the CIS average and close to that of Central and Eastern European
countries, however, ICT is not a defining element for the business organization.

The findings made by IUT are presented in the Innovation Strategy of the
Republic of Moldova for the period 2013-2020 "Innovations for competitiveness".

For the analysis of IT knowledge and its application in entrepreneurial practice,
the Global Innovation Index 2012 (IGl, 2018) (INSEAD, 2018) is applied, which
allows the international comparison of innovation results, as well as the Innovation
Union Scoreboard.

According to the findings made in the Innovation Strategy of the Republic of
Moldova, "the positions of the Republic of Moldova are insignificant in terms of online
presence”. The number of higher-level generic web domains per 1000 people in the
Republic of Moldova is only 2.0 units, compared to 2.9 units / 1000 people in the CIS
and 22.3 / 1000 people in Central and Eastern Europe. It speaks of a low presence of
Moldovan companies and organizations on the Internet, which is a key barrier to the
promotion of national products (National Strategy for Innovation, 2020).

According to the same document, the rapid expansion of ICT use is taking place,
increasing the level of digitization by 10 percentage points contributes to increasing the
country's score in the Global Innovation Index by 6 percentage points.
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Fig. 2. Comparative analysis of the components of the Global Innovation Index:
Republic of Moldova, CIS, Central, and Eastern Europe
Note: The IGI scores are the result of normalizing indicators on a scale from 0 to 100, with
higher values indicating better results or higher inputs.
Source: based on the data INSEAD, Global Innovation Index, 1GI 2018.

For the sustainable development of domestic enterprises in the digital economy,
the use of ICT is essential. Ensuring access and support in the ICT implementation
will stimulate competitiveness and generate innovations to transform economic
processes. Baltic countries' development strategies, for example, are based on
considerable investment in ICT, the promotion of information culture at the level of
enterprises and households, and the increase of competitiveness on the
international market through innovative technologies.

According to the report of the International Telecommunication Union (ITU,
2018), in the Republic of Moldova, there are many advantages for the development
of the ICT sector, namely: relatively low labor cost, a high general level of
information infrastructure, services market IT is dynamic and developed, with
high-speed internet and high accessibility to mobile services. Also, national ICT
legislation is aligned with the legal framework of the European Union, and ICT
policies are evolving, benefiting from the existing infrastructure with a focus on the
development of innovative entrepreneurship.

69



9‘ Annals of Spiru Haret University. '_ 1

: Economic Series
=== Since 2000 |ICCS|
Ixssmne  Covmmar
Snavpeah

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

The facilities of the tax system have favored the development of outsourcing in
the field of ICT and have created advantageous conditions for the development of
these types of services. The capitalization of ICT-based innovations, as support for
economic development, is supported by state policies.

The adaptation degree of ICT in the economy can be estimated by analyzing
several indices, proposed by the International Labor Organization in 2016, for the
analysis of the business environment in the Republic of Moldova (International
Labor Organization, 2020).

1. Network Readiness Index (NRI), this index is intended to estimate
society’s capacity to use ICT to increase the level of development and
competitiveness of developed and developing countries. The evolution of this
index for the period 2015-2019, compared to several countries in the world, is
presented in figure 3.

Fig. 3. Network Readiness Index (on a scale of 1 to 6)
Source: International Labor Organization, 2020

As a result of the analysis, the top of the countries with the most favorable
climate for innovation and technological adoption is Estonia (5.5 points), followed
by Malta (4.8 points), Slovenia (4.7 points), and Romania (4.1 points). The
Republic of Moldova was close to the lower limit with an index value of 3.78 in
2015 and an insignificant increase in 2019 to 4 points.
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2. Number of internet users and mobile subscriptions.

According to the Tcdata360 Database platform of the World Bank, in 2018, in
Moldova, 71% of the population used the Internet. In the comparison countries, the
situation was similar: Estonia (87.24%), Malta (77.29%), Slovenia (75.50%), Albania
(66.36%), and Romania (69.50%) (World Bank and IFAD, 2018) (see Figure 4).

3. ICT Development Index. This index compares developments in
information

Technology and communications. The ICT development index is aggregative
and contains 11 indices that characterize the degree of use and relevant skills, such
as households with a computer, the number of internet users, and literacy levels.
This Index is applied in international practice as a benchmarking tool at the global,
regional, and country-level (see Table 1) (IUT, 2018).

< I e — e —
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Fig. 4. Internet users (population share, %)
Source: World Bank and IFAD, 2018

The use of information technologies and the Internet is of crucial importance for
the innovation process by ensuring the efficient and inexpensive dissemination of
existing innovations and enabling companies to implement them in practice. Also,
as practice shows, the Internet “educates™ consumers, who, being more informed,
become creators of innovations.

Another document on the digitization of the Moldovan economy is the National
Strategy for the development of the information society “Digital Moldova 2020”.
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According to this document, the Government of Moldova considers as priority
directions of the Strategy for building the information society “increasing the
competitiveness of economic actors and creating new jobs by exploiting the
opportunities offered by new information and communication technologies in the
development of electronic commerce, modernization of business, finance and
human resources management, promoting new products and services ”.

Table 1. ICT Development Index

Country 2012 2013 2015 2016 2017
Moldova 4,74 5,72 5,81 6,21 6,45
Estonia 7,28 7,68 8,05 8,16 8,14
Slovenia 6,76 7,13 7,23 7,2 7,38
Albania 4,11 4,72 4,73 49 4,14
Romania 5,35 5,83 6,11 6,23 6,48
Malta 7,25 7,25 7,52 7,65 7,86

Note: the score given is from 1 to 10, the country with the highest ICT development
index has the highest score.

Source: International Telecommunication Union, ITU, 2018

Although our country is ranked 7th in the world by the speed of the Internet,
and ICT has reached the level of 10% of GDP - all these are the characteristic
elements of the third industrial revolution and not the Industrial Revolution 4.0,
which requires the use of robots, artificial intelligence, Cloud computing,
blockchain in industrial production.

An analysis of the use of robots in the Moldovan industry shows a very low
level. Robots require colossal investments, but also knowledge for their handling
and maintenance, which are lacking. Even the major industrial manufacturers,
which in recent years have invaded the country's economy, automotive companies,
manufacturers of wiring, car parts, and accessories, use labor that is currently
cheaper than robotic. At the same time, the automation of production processes will
reduce the number of jobs and the withdrawal of these companies from the country,
which will happen very soon.

According to the “Digital Moldova 2020 Strategy, “building a future for the
country is inconceivable without a digital strategy that creates opportunities for
innovation and development based on information and communication
technologies (ICT), and entrepreneurs and government institutions to maximize the
use of government data. for the benefit of services for citizens”.
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The data of the National Bureau of Statistics show that the investments, costs,
and expenses of enterprises for IT in 2019 were non-essential and represent 4.7%
of GDP in current prices (National Bureau of Statistics, 2020).
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Fig. 5. The expenses of legal entities for information technologies, by categories
of expenses, in total by the economy, in 2014-2019, thousand EURO
Source: based on NBS data

Analyzing the dynamics of expenditures for information technologies in the
period 2014-2019 in total by economy we can conclude that although the dynamics
of these expenditures is positive for the entire analyzed period, the largest share in
total belongs to the expenditures for the purchase of computing equipment (40% of
the total expenditures in 2014 and 24.33% in 2019), the share of expenditures for the
procurement of software products decreased from 25.5% in 2014 to 19.6% in 2019,
at the same time the share of expenses for designs and elaborations of information
systems registered a considerable increase from 5.6% in 2014 to 22.9% in 2019.

The decrease in the share of expenses for the purchase of computer equipment
in favor of the purchase of software and information systems demonstrates the
tendency of economic entities to invest in digital products and information systems
for business.

The largest share of investments in ICT belongs to information and
telecommunications activities (24.7% of total expenditures for information
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technologies in 2013 and 29.3% - in 2019) and financial and insurance activities
(16.5% of the total in 2013 and 20% - in 2019). The share of investments in ICT in
the manufacturing industry reached the level of 3.8% in 2013 and 3.76% in 2019,
and in agriculture of 0.24% in 2013 and 0.31% in 2019.

In the first decade of 2000, the process of creating government information
platforms began. Currently, the e-Government Agency is active in the Republic of
Moldova, incorporating over 40 e-Transformation subprojects, building a
sustainable platform for modernization of public services and innovations in
governance (e.g., Msing, Single Public Service Platform, e-Civil Status, e-Invoice,
etc.), with a total budget of $ 22.4 million.

The IT sector remains one of the main strategic areas of the national economy;,
with a contribution of 7% to the country's Gross Domestic Product (2019), and the
study conducted by the National Association of ICT Companies showed that 9.9%
of companies in this sector develop IT products, and 37.4% - products and services.
According to the study carried out on the sectors of the national economy for which
IT services and products are developed the agri-food sector accounts for only 2.2%
of the portfolio of IT services provided for the national economy, the largest share
being 31.9% financial-banking, retail (30.8%) and entertainment (27.5%).
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Fig. 6. IT services portfolio by sector of activity
Source: National Association of ICT Companies, 2020
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Table 2. SWOT analysis of the implementation of Industry 4.0 tools in the national
economy
Strengths (S) Weaknesses (W)
= the existence of a skilled workforce in = lack of specialists with competencies in
the IT field,; the specific fields of Industry 4.0;
= the existence of communication = lack of a coherent government program in
networks, the field of Industry 4.0;
= the existence of high-performance = lack of scientific research (with some

Internet infrastructure;
= implementation of institutional projects:
biometric passport, e-Declarations system,
digital map, “e-Government”, etc.
= the existence of master's programs in
robotics, TUM,;
= the existence of robotics courses for
young people;
= the attractiveness of the economy for
foreign investments;
= existence and development of the
automotive industry in the Republic of
Moldova (the most attractive field for
Industry 4.0);
= the existence of collaboration relations
with the German industry, the promoter of
Industry 4.0.

Opportunities (O)
= development of digital skills, retraining
of the workforce;
= increasing the  productivity
competitiveness of national products;
» increasing investments in human capital
development;
» increasing investments in Industry 4.0
technologies;
= adapting to the world and European
trends in the digitization of production
processes.

and

exceptions) in the field of Industry 4.0;

= lack of financial resources and IT
investments.

= lack of interest of the financial-banking
sector in financing the activities specific to
the Industry 4.0 field

= lack of specialists in the digitization of
production processes;

= lack of skilled labor in interdisciplinary
fields, specific to Industry 4.0 (computers-
sensory-mechanical technologies-materials-
production organization), etc.

Threats (T)
= security of personal data and information;
= increasing the risk of cyber-attacks;
= reduction of jobs, as a result of automation
and robotization of production processes;
= lack of qualified staff for the IT field.

Source: elaborated by the authors
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Investments in computerization, although growing year by year, are mainly
costs and expenses for ICT services and the purchase of computers, very few
companies invest in digital technologies, software, automation, and robotics of
activities.

Unlike the technologically advanced countries, in the Republic of Moldova,
there is no discussion about the Industrial Revolution 4.0. (There are only a few
articles in the popular and press literature, as well as publications at specialized
conferences). Industry 4.0 is intensely promoted by multinational companies
located in the Republic of Moldova (Microsoft, FBS Group, Endava, Star Lab) and
international audit companies (PricewaterhouseCoopers, KPMG, Baker Tilly
Klitou, and Partners, etc.).

Following the analysis, we identified, through the SWOT method, the strengths,
and weaknesses, as well as the risks, opportunities to implement Industry 4.0 tools
(see Table 2).

The main expectations from the implementation of Industry 4.0 innovations and
the digitization of the entire chain of industrial processes are materialized in the
optimization of production processes and resource consumption by using artificial
intelligence in production processes and connecting production equipment to the
network. The use of "app-store™ and "cloud" applications as new concepts in
management will streamline and optimize the decisions made. All this will generate
increased productivity, reduced technological process time, reduced waste, customer
satisfaction, increased quality, and reduced cost of manufactured products.

Currently, the Republic of Moldova is at an early stage of developing an
innovation ecosystem. The country's economy has key characteristics that are its
strengths to continue to progress in its transition to an innovative development
orientation.

Conclusion

In conclusion, we have identified the following conditions that need to be
reinforced to bring Republic Moldova economy into line with the international and
European digital space:

1. Define an Agenda for Industry 4.0 in the Republic of Moldova.

2. To include the Industry 4.0 concept in the National Development Strategy of
the Republic of Moldova.

3. To include the Industry 4.0 concept in the National R&D and Innovation
Program.
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4. To promote Industry 4.0 in Academia.

5. To develop interdisciplinary courses at the level of colleges and universities
in curricula with the approach of Industry 4.0.

6. To promote and finance studies in the field of machinery technology,
machine tools, and production systems, industrial engineering, mechatronics,
robotics, data instrumentation and acquisition, telecommunications networks and
software, computers, information technology, etc.;

7. To motivate the involvement of Moldovan companies in the Industry 4.0
Agenda

8. To interest banking institutions in financing initiatives in the Industry 4.0
Program.

9. To access and actively participate in European platforms and agencies of
interest in Industry 4.0.

Industry 4.0 offers enormous opportunities for innovative producers, system
suppliers, and entire regions. But, as with previous revolutions, Industry 4.0 is also
a serious threat to those in difficulty. With changing business models, economic
and qualification requirements, we could see major changes in top positions, both
at the company, regional and international level.
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Abstract

In the era of digital transformation, especially during the corona virus
pandemic, there have been changes in the way the tourist offer is presented to
potential buyers. This has been especially contributed by information
technologies that enable bringing the tourist destinations and hotel facilities
closer to consumers. It is the aim of this study to identify the opportunities and
challenges offered by augmented reality in terms of creating personalized
consumer experiences, tourism development, and greater visibility of the hotel
and its facilities in the global market. The intention of the authors is to fill the
gaps in knowledge and raise the awareness of the value of augmented reality for
tourism. Based on the research conducted in the City of Nis, it was concluded
that the current application of augmented reality in the promotion of hotels and
tourist attractions in the City is insufficient and recommendations are given on
how to use the benefits of augmented reality in tourism promotion.

Keywords: augmented reality; promotion; personalized experiences; hotel
industry; tourist attractions.
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Introduction

By adopting a new way of life, work and behavior, during several waves of
locks due to the global corona virus pandemic and accepting the new "normality"
imposed by the "new" everyday life, which required increased use of ICT, digital
technology has been fully integrated into the lives of most global population. As a
result of the growing awareness of the intensive use of technology, the tourism
sector in the coming period may witness changes in passenger behavior. These
changes are specifically related to selecting and deciding on hotel or final
destination, searching for information, documenting and sharing experiences,
insisting on creating personalized content and services. Especially, as the adoption
of advanced digital technologies in the tourism industry over the past decade has
already been significantly contributed by the general change in the way of life and
communication of consumers. In the time after the COVID crisis, attracting
attention and interest, creating and promoting a unique and different tourist
experience and provoking positive emotions towards tourist products will become
vital factors for the recovery and development of stumbled tourism, but also for
increasing the attractiveness of destinations around the world. In such conditions,
the orientation towards the comprehensive use of opportunities to improve the
visitor experience offered by innovative immersive technology, in the form of
augmented reality (AR), contributes to increasing the competitiveness of the tourist
attraction and the tourist offer as a whole.

AR increases the sense of engagement and can result in improved perception of
the experience and the real environment, offering the ability to visualize objects
that are not physically accessible in the real-world context and enriching the
content and information available to users. Given that the possibility of "testing"
the spatial and material components of the tourist offer in the pre-consumption
phase mainly contributes to a higher level of harmonization between expected and
perceived value for the user [Kosar et al., 2017], it is realistic to expect that in the
post-pandemic period, the interest of tourists in the use of immersive technologies
will be more pronounced. Therefore, the growing expectations that "digital” guests
have of hotels will significantly influence the trends in the hotel industry, which
will transform and reshape the hotel industry as a whole to the level of science
fiction. By enhancing information of a particular location and raising awareness of
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existing facilities and related services it offers (cafes, shops, gyms, tennis courts),
AR is not only aimed at creating added value for tourists, but potentially increases
turnover by encouraging revenue generation on the spot [Cranmer, 2018].
Moreover, as a method for creating improved, personalized and unusual tourist
experiences, and a fuller understanding of local tourist sites and the destination as a
whole, AR can be identified as an effective tool for extending the vacation time and
stay of visitors in a particular destination, and encouraging the intention to spend
more than planned.

The examples of world-famous hotel chains show that the possibilities of
applying AR in the hotel industry are multiple and that over time it becomes part of
the standard service in hotels. Thereby, AR not only provides a true picture of the
hotel itself, its rooms, services and facilities, but increasingly offers numerous
related and useful information that personalizes services and creates authentic
exciting experiences, while also contributing to the promotion of local cultural and
historical sights, traditional gastronomic specialties, the magnificent beauties of
untouched nature, wellness centers, and various elements of the tourist offer of a
specific destination.

The aim of this paper is to present, to the academic and business community in
the field of tourism and hospitality, the potentials of AR, when creating added
value for the user both in the pre-consumer and consumer phase of the tourist
product, which are already recognized and widely applied by globally present hotel
chains and attractive world-famous tourist destinations. The intention is to point
out the need for more intensive acceptance of advanced digital technologies in the
promotion of hotel and tourist facilities and designing a differentiated offer in
relation to the current competition by raising the awareness of the values of AR for
tourism. According to the available data large urban centers are determined as the
primary destination to which the largest number of tourists gravitate. However, the
City of Nis participates in the total number of tourist arrivals with just over 3.5% at
the level of the Republic of Serbia. Therefore, the better understanding of AR, and
its role in upgrading the visual world with computer-generated content and creating
a personalized experience for visitors, is an opportunity for recovery and further
development of the hotel and tourism in the post-pandemic period in the City of
Nis. The AR, as a significant component of the promotional mix of this destination
of southeastern Serbia, which is rich in tourist contents and attractions, is in the
function of designing a different offer, provoking a special unusual user experience,
and attracting a significant number of tourists.
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Theoretical background and literature review

Virtual Reality (VR) is often used as an umbrella term for all types of immersive
experiences, including many related terms such as Augmented Reality (AR), Mixed
Reality (MR) and Extended Reality. When we talk about VR, we generally mean
computer-simulated reality that creates a completely new imaginary environment
and allows "immersion™ in computer-generated worlds (rooms, cities, universes...)
completely closed and isolated from the real physical world. The generally
accepted definition describes VR as a computer-generated 3D environment,
through which the user can move and communicate with it, resulting in the
simulation of one or more (out of the existing five) user senses in real time
[Guttentag, 2010; Yung & Khoo-Lattimore, 2017].

The virtual world can have similarities with the real world and can be based on
existing geographical areas and places, and it can be a completely unreal,
imaginary environment in which the laws of physics that regulate gravity, time and
material properties do not have to be respected [Milgram et al., 1994] and which
exists separately from current physical reality. While virtual reality creates an
artificial world in which the interaction with the virtual takes place through direct
manipulation of objects, just like in the real world (by simple observation, but also
by interactive modification of virtual environment objects), AR offers an
interactive experience upgrading the real user environment. In fact, AR is based on
adding elements of a virtual environment - computer-generated multimedia content
(text, images, graphics) to the real world so that they act as part of the real world.
AR is a way of looking at the real world (via a smartphone camera that creates a
visual view of the real world) and "enlarging" that visual world using computer-
generated inputs such as static images, sound or videos. Unlike VR, AR magnifies
the real world by adding scenes, objects, and textual information to the existing
world instead of creating some new non-existent worlds from scratch [Mealy,
2018]. In such an understood AR, computer-generated content can be presented as
an "overlay" on top of real-world content, so that there is no possibility of
communication between one environment and another. With AR, we become part
of the computing environment, not just an external, separate observer with limited
interaction. Peddie [2017] emphasizes that AR mixes the real with the simulated or
synthetic and projects images and information into the user's field of view, while
Azuma [1997] observes and describes AR as reality in which 3D virtual objects are
integrated into a three-dimensional real-time environment. As part of the 4.0
revolution, AR allows virtual objects to be superimposed into real-life views
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without requiring users to "separate” from reality. This creates the illusion of the
existence and presence of digital content in a real environment.

While VR blocks real-world sensual experiences, because by removing
information from the environment, only computer-generated information reaches
the human senses and immerses user in virtual and fun 3D worlds [Bonetti et al.,
2017], AR allows users to experience enhanced experiences within the physical
space [Papagiannidis et al., 2017]. AR is defined as a combination of “real and
computer-generated digital information in the user’s view of the physical world in
such a way as to appear as a single environment” [Olsson et al., 2013, p. 288]. By
integrating and aligning real and virtual objects, this immersive technology results
in an improved (extended) physical world [Carmigniani et al., 2011]. The
difference for the user is determined by the depth of sensual participation and the
level of immersion. With AR, the vast majority of what the user sees is still the real
world, while with VR the user is completely immersed in the virtual environment
[Yung & Khoo-Lattimore, 2017, p. 6].

In recent years, a hybrid has been created, called mixed reality, which provides
the possibility of interaction between the real world and digitally magnified
content. In AR-based MR, the content of the digital world is no longer passively
placed on top of the real world. Instead, digital objects appear to be part of real
physical space, and one can even communicate with them as if they were actually
there. As Schwab simply illustrates [2018], virtual reality (VR), augmented reality
(AR) and mixed reality (MR) are versions of an immersive audio-visual set of
technologies that allow people to move into a virtual environment or add virtual
elements to their real environment. Moreover, their immersive nature blurs the
lines between the computer-simulated and the real world.

When dealing with the notions of reality, it is necessary to look at augmented
virtuality (AV). AV is essentially the reverse of typical AR and represents the
advancement of the virtual world with real-world images, texts, and models. Thus,
while AR refers to a predominantly real environment enriched with digital objects,
AV refers to a predominantly digital environment in which there is some
integration of real-world objects [Mealy, 2018, p. 13].

In the context of the concepts of virtual and augmented reality, the division and
definition of reality is best illustrated by the Milgram continuum or the Reality-
Virtuality continuum. The very concept of a continuum represents the scale
between the real world on one side and the virtual world on the other, opposite side
of the continuum. Milgram and associates, defined augmented reality back in 1994
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as the central part of the continuum between virtual reality (completely synthetic)
and a completely real environment. In their paper on mixed reality, the authors
(1994) argue that AR and VR should be viewed as lying at different ends of the
Reality-Virtuality continuum, where one end consists exclusively of real-world
objects and the other end exclusively of synthetic or computer-generated objects
(Figure 1).

Extended Reality (XR)
| li Mixed Reality (MR) —I |
Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment

Figure 1. Simplified representation of a Reality-Virtuality Continuum

Source: Milgram. P., Takemura, H., Utsumi, A., & Kishino, F. (1994). Augmented Reality:
A class of displays on the reality-virtuality continuum, Telemanipulator and Telepresence
Technologies, SPIE 2351, p. 283

VR and AR are often called the "fourth wave" of transformative technologies,
after the personal computer, the Internet and mobile computing, which have
irreversibly reshaped the old life patterns of most people on the Planet so that they
can no longer imagine their lives without them. AR has evolved from laboratory
experiment to application in the military, industrial and scientific, primarily
medical fields, and is increasingly present in education, architecture, retail,
tourism, and hospitality. This advanced technology has soared outside the world of
games and into the world of marketing, growing into a significant component of
the promotional mix of hotels, resorts, and tourist destinations as a whole.

The application of augmented reality in tourism and hospitality

As always when thinking about emerging technologies, and in terms of AR and
its impact on future trends and the destiny of tourism and hospitality, the dilemma
arises whether the AR revolution will bring significant benefits to the tourism
industry or will become its biggest threat. Namely, the essential dilemma is
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reflected in the knowledge of whether users will be satisfied with virtual tours of
tourist sites or, thanks to the improved perception of the real physical environment,
will be inspired to visit new, unknown natural and "produced" tourist attractions
and real versions of locations that they have only partially virtually experienced.
Can teleporting to any chosen tourist destination in the world and virtual walks
through the streets of impressive metropolises or lush, unexplored landscapes of
the amazon jungles be a substitute for the experience of actually staying at a
particular destination? Although the use of AR technology in the travel and tourism
industry is a novelty that initiates new purposes over time, based on past
experience it is realistic to predict that the immersive nature of AR and the
experience it offers will actually contribute to the future development of tourism
and hospitality. Recent studies show that AR is becoming a popular tool to enhance
the tourism experience and is reaching a point where it becomes a necessity in
creating added value for visitors. In this regard, some authors argue that today
many destinations and organizations, if they do not already apply, at least consider
the possibilities offered by this new and innovative technology in terms of
improving the visitor experience [tom Dieck & Jung, 2017].

By adapting AR applications to the physical and perceptual abilities of users
and by offering content with a focus on enriching tourist experiences, the level of
visitor satisfaction increases, as well as the probability of positive word-of-mouth
propaganda and sharing on social media platforms. Ultimately, this leads to
attracting new customers, reaching new target markets, and contributing added
value to tourism organizations and hotels. By using the latest technologies, tourists
experience an enhanced form of interaction with the attraction offered by the
destination, for which it has been found to create unforgettable memories after the
experience [tom Dieck et al., 2018]. Thus, by generating exclusive and
personalized experiences, AR brings value to both, the end customers and the
tourism industry as a whole.

AR enhances navigation applications by adding and integrating digital
components (such as arrows) into a real-time real-world environment, creating a
special experience and making even travel and walks through the streets of the city
where visitors are for the first time attractive and enjoyable. Free navigation
applications with detailed instructions make it easier and faster for users to travel to
unknown destinations. During the journey to the final destination, the AR City app
visually displays the travel route at the top of the real-world view via a 3D “cover”
of the real environment allowing navigation and exploration of over 300 cities
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around the world using AR. In larger cities and metropolises, the updated content
of the map provides additional information about real-world places, including the
names of streets, buildings, and other local points of interest to visitors. Thereby,
special emphasis should be placed on the navigational and orientation advantages
of AR. The company has introduced the possibility of visual search in its
application, which allows users to "unlock" information about the object of interest
by pointing the camera of their mobile device at the identified object [Mealy,
2018]. In this way, tourists independently, in accordance with their interests, map
natural, historical and "produced” sights that they want to get to know and create a
personalized tour map. Moreover, AR as the best tourist guide, allows tourists to
access information on the go (in real time) and make an on-site decision about what
to visit next. Without the need to blindly follow the crowd, as in the case of guided
tourist tours, the user can point the smartphone camera at the restaurant and
immediately get reviews or insight into the menu with a rich selection of different
types of local and national dishes or point the tablet at a historical landmark that
caught his attention while touring the city and find out the story it is hiding in a
short time. Thus, the Historic Cities of England app is a virtual tour guide that,
along with visuals, “compensates” for information on various tourist destinations
and artifacts that users can explore while on site.

The instructions, computer-generated in a real physical environment, also solve
the language problems that many people face in an unknown location. Google
Translate is a powerful example of an AR application that translates characters,
menus, and other text-based items into more than 30 different languages. It is
enough that, after simply opening the downloaded application, direct the camera of
the device to the text you want to translate, and you get the current translation
digitally placed on top of the original block of text [Mealy, 2018]. Signposts, signs,
and menus that were nothing more than strings of unrecognizable,
incomprehensible and obscure hieroglyphs become immediately readable in the
language of choice of the user of the application. Google Translate also enables
automatic translation of audio into the language of the destination visitor. In this
way, the visually and audio "magnified” physical reality makes tourists feel
comfortable during the trip, and language barriers become a thing of the past.

Art galleries and museums are also constantly striving to keep pace with the
coming technological changes, finding new and interesting ways to enrich museum
exhibits housed in a real physical environment with digital objects and textual
information. Some museums have offered additional "background" stories for the
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exhibited paintings, along with information about the lives of the creators of the
works of art or the historical figures who are on them. One of the interesting
applications for AR is the Museum of Stolen Art (MOSA) in Hertogenbosch in the
south of the Netherlands. The exhibits in the museum are on the list of the most
precious stolen artifacts of human civilization, and the artistic initiative was to give
people the opportunity to enjoy art that was deprived to the world and to become
acquainted with the circumstances under which the exhibited "artifacts" were
stolen. Similarily, the permanent exhibition of the Legacy of sculptor Nikola Koka
Jankovié in Kragujevac, in 2020, in an innovative and unusual way, by applying
AR, brought the audience closer to the content through a virtual narrative about the
artist's creative beginnings, his inspirations, and famous people who he
immortalized in his works [Rebronja, 2020].

Even some hotel restaurants have not remained immune to AR. Namely, in
2017, the Michelin-starred restaurant and bar, located on the 24th floor of Tower 42
in London, City Social, introduced revolutionary changes in the way cocktails are
consumed by launching the world's first AR cocktail menu, MIRAGE. With the
digital reincarnation of cocktails, this application immerses guests in a vibrant
world in which excellent tasted cocktails, made from top alcoholic beverages from
the world's leading companies, “become interactive art”. Inspired by the style and
spirit of different artistic epochs, each of the 12 cocktails is dedicated to a specific
artist or age, with the basic idea of presenting "art through the centuries" with this
specific menu. Hence, Van Gogh (1853-1890), Warhol (1928-1987) and Banksy
(1974) are reflected in the innovative menu of this bar. The dedicated app, which
can be downloaded from the Apple or Google app store, aims to transform the
perception of cocktails, coloring surroundings with vivid animations in a futuristic
take on mixology [WBB, 2021]. Interactive artistic animations that offer a unique
visual experience, while enjoying the consumption of your favorite delicious
cocktail, can be captured with a photo or video and shared on social networks.

The world-famous hotel chains, Starwood, Marriot Hotels & Resorts and
Holiday Inn, by using extensive AR technology, have managed to differentiate their
offer from the competition. However, investing in AR could bring revolutionary
changes in business, revenue, and shaping a personalized user experience for small
hoteliers as well. The application of AR contributes to the improvement of the user
experience of potential consumers in the pre-consumer and consumer phase of the
tourist product. In the pre-consumption phase with a virtual demonstration of
architectural design, a visual and aesthetic image of the hotel product, a virtual tour
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of the hotel interior (starting from the reception lobby, layout of bedrooms,
restaurants and social rooms, and recreational opportunities offered by the hotel
(pool, spa, gym)), as well as the presentation of the manner and conditions of food
preparation, the awareness of potential guests increases. Also, they acquire a more
realistic idea of the facility, its content and services, and finally, all these have a
positive effect on increasing the level of reservations. Of course, it is not only
about the faithful representation and presentation of the hotel itself, layout,
dimensions and design of its rooms and apartments, services and accompanying
facilities. It is also about providing location information, which as an integral part
of the overall hotel offerings, contributes to affordability and availability of
existing tourist resources, traffic infrastructure, sports and recreation centers, and
other catering facilities important for creating a personalized experience of the
potential consumer, and making their final decision regarding the reservation in the
hotel. With the help of the Portal to Paradise app, Marriott Caribbean & Latin
America Resorts provide consumers with the opportunity to explore and "visit"
eight beautiful resorts in one of the most exclusive locations in the Caribbean and
Mexico, that they may not have thought of before or the ones they have always
wanted to see. Going beyond the typical image gallery on the resort's website, this
AR app "puts” consumers directly to their desired destination in such a realistic
way that they can almost smell the ocean and hear the sound of the waves in front
of the hotel window. The opportunity to "step" into accessible resorts, "walk" on
sandy beaches, rooms, restaurants and swimming pools and experience immersive
experiences, encourages potential consumers to decide, from the level of planning
and simple dreaming of vacation, to book a trip and discover by themselves the
exclusivity of the hotel’s facilities and the exotic beauty of the Caribbean and
Mexico [Taylor, 2018]. Similarly, Marriott Hotels combine futuristically
redesigned hotel lobbies with futuristic AR ads in Wired magazine. When
consumers scan an ad with the Blippar app, the AR function impressively enlivens
the page with a video that in an innovative way offers an intriguing view of the
places to visit and the top catering offer of this hotel chain [Borison, 2021].

Since the need and search for data and information does not stop even after the
arrival of tourists at their final destination and in the selected hotel facility, AR
applications can also contribute to the improvement of the user experience in the
consumption phase of the tourist product. After downloading the hotel application,
AR ensures the availability of most necessary information (24/7), in terms of
solving the issue of service and maintenance of rooms and instructions to facilitate
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navigation and smooth circulation within the hotel: to restaurants, swimming pools,
exchange offices, souvenir shops, gyms, conference halls, laundries, etc. In this
way, it enables turning every moment of the stay in the hotel into an interesting and
unforgettable experience, which is sometimes the most relevant for creating a
unique and personalized experience. In this way, hotels and resorts have the
opportunity to provide their guests with more information on request, improving
their overall experience, which they are likely to share and recommend to others.

AR applications allow tourists, even outside the hotel environment, to be
exposed to useful information that, as computer-generated content, improves the
perception of physical location and tourist attractions. So, for example, The Hub
Hotel from the British resort Premier Inn has made AR compatible with the wall
maps it places in hotel rooms. When viewed via a smartphone or tablet, wall maps
include additional information about some local places of interest, which serve as a
kind of information tool for tourists. The hub has its own iPhone and Apple Watch
app, which in addition to serving as a room key for hotel tenants, includes climate
control, TV and light control, breakfast ordering and accommodation unit
maintenance [Killham, 2015].

Imagine one being able to walk the streets of Naissus, the birthplace of the
Roman emperor Constantine the Great (Constantinus Magnus) located on the river
banks of the Nisava, not far from its confluence with the southern Morava; or
exploring the remains of the unique imperial residence of the archeological site of
Mediana, without actually leaving the comfort of a home; or to peek into the
picturesque remains of the turbulent history of Ni§, inside the massive stone walls
and the Stambol Gate of the imposing Fortress, located in the very center of the
City. Imagine that by traveling into the past one can revive the antique baths of the
former Naissus and in preserved part of the street with the basilica of that time
“municipium” stop in front of the luxurious Palace with an octagon whose
magnificence is spoken of by richly decorated floor mosaics; or to step into the era
of the Ottoman Empire at the very entrance to the Fortress, and with digitally
added textual information, photographs and videos about Bali Bey's mosque,
hammam or gunpowder warehouses, by revealing traces of oriental ornamentation
and architecture, learn all about their creators and donators; or to witness, next to
the Ossuary Memorial and the Gate of Death, about the heroic struggle of one
nation for liberty from the worldwide conquerors and occupiers. Imagine that by
traveling to some ancient, past epochs, one can get to know different countries and
empires to which Ni§ belonged during its long history. Imagine that at the
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beginning of Kazandzijsko sokace, the only preserved street of the former Nis
bazaar, that has retained the spirit of old architecture, one can get acquainted with
the life and work of Stevan Sremac and Kalca, the hero from his book Ivkova slava;
or that on Cegar, The Skull Tower, Bubanj Memorial Park, Monument to the
Liberators of Nis, one can reconstruct the past, understand the significance of
historical sites and events that took place there, and thus enrich its knowledge and
experience. Imagine one being able to enjoy the beauties of Ni§ monuments of the
nature by discovering the under-explored underground world, the extraordinary
beauty of rare cave jewelry and the secrets of the Cerjan Cave or exploring habitats
with great diversity of plant and animal species (37 bird species, 226 vascular plant
species, 5 amphibian species, and 7 reptiles species) in the area of Lalinacka
slatina; or to take a pedestrian zone along Obrenovi¢eva Street 10 Visit shopping
malls and in one of the many bars at the end of a dying day on the Nis quay feel the
atmosphere of nightlife and discover the soul of one of the oldest cities in the
Balkans. Imagine that with a virtual visit to the hotel one can get a realistic idea of
the object, design, style and dimensions of its rooms, the proximity of existing
tourist sites of its interest, restaurants, museums, galleries, theaters or riding
grounds, hiking, extreme sports, and create a personalized tour of the City in
accordance with its own preferences. These are the possibilities that AR provides.

Data and methodology

Since the data on the number and structure of accommodation facilities and
hotels in the City of Ni§ are different depending on the data source, for the
purposes of this research, the data of the Tourism Organization of Ni§ (TON) are
used, according to which there is one 5-star hotel (Ambasador) with 165 beds, 7 4-
star hotels (New City Hotel, Best Western Hotel My Place, Hotel Ideo Lux, Art
Loft, Garni Hotel Zen, Niski Cvet, Tami Residence) with a total of 610 beds, 10 3-
star hotels with accommodation capacity of up to 769 people (Crystal Light,
Complex Vidikovac, Crystal Ice, Hotel 018 In, Garni Hotel Eter, Garni hotel
DuoD, Garni hotel Panorama Lux, Garni hotel Sole, The Regent Club, Hotel
Marica), and 4 hotels with 2 (Uni Elita Lux, Garni hotel Consul accommodation,
Garni hotel Svrljizanka, Zeleni Vir) and one star (Extra Lion MD, Garni hotel
Lotos, Rile Men, Konak DuoD) with a maximum capacity of 171 and 232 beds,
respectively [TON, 2021].

In order to determine whether and to what extent the technologies based on
virtual and augmented reality are applied, for the purpose of this study the websites
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of 26 hotels in Ni§ are analyzed. Additionally, as regards methodology, the
representatives of TON were interviewed by phone. Further, a survey questionnaire
was applied to examine the AR in the hotel industry in the City of Nis, to which the
contacted respondents answered by phone. The interview was conducted on a
sample of 26 managers in the analyzed hotels.

Results and discussion

Based on the conducted research, it is noticed that only three hotels offer a
virtual tour through the facility (these are 4 * hotels) or 11.54% of all hotels that
are on the list of the Tourism Organization of the City (Figure 2). The obtained
research results lead to the conclusion that the AR is still not sufficiently
represented in hotels in the City of Nis and indicate the lack of application of
immersive technologies in the promotion and attraction of potential consumers of
hotel content. This conclusion is also referred by the fact that by contacting TON
representatives, the interview revealed that the City of Nis in terms of "improving"
visibility and additional provision of information about local attractions, does not
currently apply AR which would provide tourists with the opportunity to
personalize content and experiences during, tourist or business, stay in the City.

88.46%

= Hotels that offer the possibility of a virtual walk through the facility
Hotels that do not offer the possibility of a virtual walk through the facility

11.54%

Figure 2. The structure of Ni§ hotels based on the application of a virtual visit to the
facility in %

When hotel managers were asked about the way of advertising, they answered
that so far all hotel promotion took place through their own websites and the
website of the Tourism Organization of Nis, through social networks, which were
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mostly directly linked to hotel websites (Instagram, Facebook, Twitter, LinkedIn),
local television, and radio stations. In this regard, it has been revealed that the
managers of the three hotels, following global trends in the hotel industry and
keeping pace with emerging technologies, in promoting the content and offer of
"their" hotels, provide the opportunity for a virtual walk and virtual presentation of
the aesthetic appearance of the facility, environment, and interior.

When asked about new technologies (VR and AR), all respondents emphasized
that they are familiar with the mentioned technologies, and as a reason for
"ignoring" their implementation, all respondents agreed that the biggest problem is
actually the limited budget they have, especially in the situation when social
distancing and restriction of movement brought into question the operation and
survival of the tourism industry on a global scale. However, since none of the
respondents had the opportunity to "try" and experience the immersive experience
of AR, it remains unknown whether the corona virus pandemic affected the delay
in the application of advanced innovative technologies or the level of awareness of
the possibilities offered by AR, both in the pre-consumption and in the
consumption phase of the tourist product, is still at a low level when it comes to
Nis hotels and the City in general.

The ability to concentrate attractions, facilities and services in a convenient,
accessible place is essential to create a competitive tourist destination and attract a
significant number of tourists [Kotler, 2014]. However, the availability of
attractiveness without their tourist valorization is no longer sufficient, nor it is
crucial for creating competitive success. Moreover, in order to successfully
position and create a competitive advantage, “a tourist destination must offer
tourists greater value than its rivals, and for the same efforts that tourists invest, or
the same value with less invest effort” [Mrkai¢ Ateljevi¢, 2019, p. 4]. Tourist
destinations, hotels or restaurants, become obsolete, uninteresting and undesirable
over time for modern, increasingly sophisticated and informed travelers.
"Rejuvenation” of the destination is a necessity and points to the importance of
continuous introduction of innovations that in tourism can not only represent a
""cosmetic change™ or expansion of the product line, but a way to increase the value
of tourism products and tourist experiences while maintaining profitability in
tourism and hospitality [Mili¢evi¢, 2016]. It is evident that AR in the tourism sector
of the City of Nis is not recognized as an innovation worth investing in and that the
key economic benefits of applying the concept of AR have not been identified
when designing the tourist offer.
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Based on the aforementioned, it is obvious that the City of Ni$ has not used the
comparative advantages at its disposal for the development of various types of
tourism, like city, congress, transit, rural, eco, adrenaline, and adventure tourism. It
is clear that the Tourism Organization of Ni§, City authorities, the Office for Local
Economic Development, hoteliers and the entire business community in the
tourism sector should make significant efforts in the forthcoming period to raise the
perception of Nis as an attractive tourist destination. Additionally, they should raise
awareness of the potentials of advanced immersive technologies in the form of AR
in the tourism industry, and by its implementation contribute to the promotion of
rich cultural and historical heritage, local tourist attractions, and local gastronomy.

Conclusion

The futuristic technologies of the fourth industrial revolution forced all
stakeholders in tourism to change the way they become and remain competitive.
With AR, new ways of competition have been established, which are reflected in
the offer of fully personalized, authentic, exciting and educational experiences,
which ultimately leads to higher attendance of tourist destinations and hotels and
increased consumer satisfaction with the offered tourist content. Therefore, it is
necessary for the tourist and hotel industry in Ni$ to realize the importance of
applying AR to create unique and different websites and design a unique offer
tailored to the various interests and preferences of potential tourists. By embracing
the latest advanced technologies and implementing them, hotels and tourist
destinations are becoming more visible to a growing number of digital guests who,
thanks to a digitally enhanced perception of the real physical environment, can be
inspired to visit real versions of locations they have only partially virtually
experienced. Hence, investing in AR should not be viewed as a cost, but as a
profitable investment, which by creating added value for tourists potentially
increases turnover, encouraging the generation of income on the spot.

Transforming conventional print media and common image galleries on the
websites of the hotel and the Tourism Organization of Nis into interactive
multimedia and entertainment AR platforms is certainly in the function of
attracting new, but also repeated arrivals of tourists to the hotel websites and
facilities. Additionally, AR is intended to motivate digital guests to replace the
previous virtually shaped experiences with the direct consumption of the tourist
offer of the City and its surroundings. At the same time, the accessibility and ease
of use of AR applications contributes to creating unforgettable experiences.
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The lack of readiness for changes and walking on well-trodden paths certainly
will not contribute that Nis, as an attractive and promising destination, enters the
tourist map of the Balkans and Europe. Given that the accelerated development and
diffusion of digital technologies will eventually intensify the benefits and values
offered by the AR to the hotel and tourism industry, it becomes clear that its role in
promoting hotels and local tourist attractions at the City level must not be ignored.
Especially, as the immersive nature of AR, and unusual experiences which offer,
contribute to the "rejuvenation" of the destination, and hence to the increased
attraction of tourists and improved attractiveness of the tourist offer of the City and
nearby localities. Therefore, our main recommendation is that in future tourism
development strategies of the City of Nig, the concept of AR should be recognized
as a significant component of the promotional mix capable of creating a basis for
transforming existing resources into attractive and popular tourist destinations.
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Abstract

In this paper we will discuss about big data-driven technologies that the
tourism industry has adopted along the way, especially in recent years, as well
as the top trends based on artificial intelligence that radically transform travel
in the future. The big data-driven technologies of the future in the tourism
industry, which are essentialy based on artificial intelligence - Al, augmented
reality - AR, Machine Learning - ML, virtual reality - VR and the Internet of
Things - 10T, are those that have dictated new trends in efficient management
strategies at the level of companies operating on the tourist market. Here we
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tried to bring arguments, with figures and statistical data taken from
international statistics, but we also appealed to the opinions of several authors
from around the world who wrote in the last years in their articles published in
prestigious international journals on the impact of new information
technologies on increasing the turnover in tourism, increasing the sales of
tourist packages, diversifying the tourist offer to customers or easier ways to
find the perfect destination, to make a reservation easier or to pay for a tourist
service in much more advantageous and faster conditions. All this represents
the role of companies' efforts and their strategic management, which is more
efficient and adapted to the requirements of the constantly moving and
evolving market, a tourist market that has largely moved to the online
environment and is increasingly helped by software and robotization
transformations, such as virtual assistants, computer programs for image
analysis, search engines, imaging recognition systems, robots, autonomous
cars, drones or loT. However, it can be seen that despite the promise made by
Al, many travel companies do not realize yet the full potential offered by big
data-driven technologies.

Keywords: tourism; high-performance strategic management; information
technologies; artificial intelligence — Al; augmented reality — AR; Machine
Learning — ML; virtual reality — VR; Internet of Things — loT.

JEL Classification: Z32

Introduction

The tourism and travel industry is radically affected by the Internet and mobile
technologies. Here are some of the important changes that will occur in the travel
industry in the near future. In 2018 there were 4 billion Internet users, of which
over 3 billion using social networks. In this context, an important thing to
emphasize is that in influencing user decisions, friends are twice as influential as
celebrities and opinion makers.

Information technology is becoming a basic component in the field of tourism,
where adaptation to new information technologies is achieved at an accelerated
pace. We expect in the coming years a massive impact of deep learning
technologies and chatbots systems.

Also, virtual assistants for making reservations (for airlines and hotels) will
become a common element in the tourism industry. We will be increasingly
discussing real-time travel assistance, based on artificial intelligence — Al.
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Modern tourism also needs modern technologies. In tourism, you must always
keep up with all the latest technology to have satisfied customers. The use of AR,
VR or 10T, Al or voice search has become essential for premium services offered to
tourists passionate about information technology.

In tourism, the interaction with each client is important. A satisfied customer
will return to an accommodation unit, will visit that place in other seasons, on other
occasions. In order to meet the expectations of customers and their requirements,
tourism actors have had to adapt and learn to use and make available to those who
cross the threshold several modern technologies.

In fact, Big Data Technologies is the software used that incorporates data
extraction, data storage, data sharing and data visualization, the comprehensive
term includes data, data framework, including tools and techniques used to
investigate and transform data. In the high perception of anger in technology, it is
widely associated with other technologies such as Machine Learning, Deep
Learning, Artificial Intelligence and 10T, which are much improved.

In our oppinion, Big Data technologies can be divided into two categories:

1.Big Data Operational Technologies, indicating the amount of data generated
daily, such as online transactions, social networks, or any data from a particular
company, used for analysis by software based on big data technologies. It acts as
raw data to power big data analytics technologies. Some cases that describe Big
Data Operational Technologies include booking tickets online for flights, railroads
and more.

2. Big data analysis technologies, refering to the advanced adaptation of Big
Data technologies, which is a bit complicated compared to operational Big Data.
Real investigation of massive data, which is crucial for business decisions in
tourism industry, is part of this technology. Some examples covered in this field are
weather forecasting and time series analysis.

The revolutionary technologies that have changed the whole world and many
sectors of activity have finally reached the important accommodation units in
various countries. They have begun to change the way a hotel works, the way it is
managed and the way communication between the client and staff takes place.

The tourism industry has adopted them on the fly and integrated them into the
offers made to customers in order to develop an excellent experience every time
tourists arrive in accommodation units and even before (Jahani, A., Kalantary, S.,
& Alitavoli, A., 2021).

The ability of artificial intelligence to perform tasks that have traditionally
required human cognitive function has made it particularly useful for those in the
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travel industry, as implementing Al can save time and money for travel companies,
while eliminating human error and enabling fast execution. of tasks at any time of
the day (Lv, H., Shi, S., & Gursoy, D. , 2021).

Figure 1. Salient features of big data
Source: https://www.analyticssteps.com/blogs/top-10-big-data-technologies-2020

Most hotels and resorts rely heavily on providing excellent customer service to
build their reputation, and Al technology can help with this in a wide variety of
different ways ( Mariani, M., & Borghi, M., 2021). For example, artificial
intelligence can be used to improve personalization, adapt recommendations, and
ensure fast response times, even in the absence of staff.

Artificial intelligence has advanced to the point where it is regularly used to
assist and communicate with customers, "learning"” from each of these interactions
and thus improving future interactions. Moreover, Al can help with tasks such as
data analysis, calculations and problem solving, all of which can be valuable to

hotel owners.

1. Special Reviews

In recent decades, the impact of technology on travel has become even more
significant due to the application of new IT services, leading to the growth of the
online travel market and the increase of the digitalization of the tourism industry
(Carlisle, S., Ivanov, S., & Dijkmans, C. , 2021). An important achievement in the
past of the online travel experience dates back to the 1960s, when the first global
distribution system (GDS) was introduced. GDSs are online networks that connect
large service providers - such as airlines, hotels, or cruise lines - with service
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providers, such as travel agencies and online travel agencies. By having access to
basic provider data, such as the number of seats or hotel rooms available, GDSs
allow distributors to access such information, helping customers book multiple
travel services simultaneously. In 2019, the business segment of Amadeus
distribution systems, one of the most famous GDSs in the world, generated
revenues of approximately 3.5 billion US dollars. However, due to the impact of
the pandemic coronavirus, Amadeus revenues worldwide on this segment fell
sharply in 2020 (Marta, B., Melnyk, 1., & Baran, R., 2021). Attacched we have a
statistic of revenue of selected GDS from 2017, taken from Statista.ro. The global
distribution system Amadeus generated a revenue of approximately 5.81 billion
U.S. dollars (4.85 billion euros) in 2017. The revenue of Amadeus has been
consistent between 2014-2017, remaining above 4.1 billion U.S. dollars.
The revenue of Sabre on the other hand, has seen quite large growth, increasing by
almost one billion U.S. dollars in the same period of time (please see Figure 2).

1 billion US. dollars

Revenue

Amadeus® Sabre Travelport

Figure 2. Revenue of selected global distribution systems in 2017 (in billion USD)
Source: https://www.statista.com/statistics/303916/revenue-of-the-leading-global-
distribution-systems/
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Buy cloud computing services used over 2%

the internet

Buy email (as a CC service)

Buy storage of files (as a CC service)

Buy high CC services (accounting
software applications, CRM software,
computing power)

Buy hosting for the enterprise's database
(as a CC service)

Buy office software (¢.q. word
processors, spreadsheets, etc) (asa (C
service)

Buy finance or accounting software
applications (as a CC service)

Buy Customer Relationship Management
software (as a CC service)

Buy computing power ta run the
enterprise's own software (35 a CC
Service)
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Share of companies

® 2016 @ 2018 © 2020

Figure 3. Use of cluod computing services among travel agencies, tour operators and
related activities in the European Union (EU27) from 2016 to 2020, by cloud service
Source: https://www.statista.com/statistics/1231753/travel-agencies-cloud-computing-
services-eu/
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Technological trends shaping travel and tourism include cloud computing,
which is used to access, manage and store data online. According to a 2020 study,
more than half of European travel agencies and tour operators bought used cloud
computing services on the internet, while only 29% did the same in 2016.
According to Figure 3, the use of cloud computing services among travel agencies,
tour operators, and related activities in the European Union (EU 27) increased from
2016 to 2020. As of 2020, roughly 52 percent of travel agencies and similar
enterprises in the EU bought cloud computing services used over the internet.
Meanwhile, about 41 percent of surveyed companies bought emails (as cloud
computing services) in that year.

= Don't know/not applicable 6%

- Describe us today 26%

Not on radar 2 8%

= Working on it 46%

Figure 4. Usage of chatbots that enable guests to make general inquiries, bookings
or similar services among travel and hospitality companies worldwide in 2020
Source: https://www.statista.com/statistics/1231768/travel-hospitality-companies-using-
chatbots-worldwide/
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A December 2020 survey focused on the use of chatbots among travel and
hospitality around the world suggested that this type of software could also play an
important role in the future, with about 46% of the surveyed marketers and IT
professionals claiming to be working to implement chatbots in the future to allow
guests to ask general questions, to make reservations or for other similar services
(see Figure 4). Virtual agents and chatbots were also among the main Al services
implemented or planned by airports by 2022. (Huang, A., Chao, Y., de la Mora
\elasco, E., Bilgihan, A., & Wei, W., 2021)

As the coronavirus pandemic (COVID-19) disrupted normal travel, interest in
using information technology to revive travel and tourism has grown since 2020, as
shown by the idea of introducing COVID-19 digital travel passports ( Peri¢, M., &
Vitezi¢, V., 2021). Global research in 2020 found that travelers from Thailand
were most convinced that technology would be important in minimizing human
interactions during the COVID-19 pandemic, while Germans were much more
skeptical (Li, X., Law, R., Xie, G., & Wang, S.,2021).

Less 22%

- Same 5435

- More 2422

Figure 5. Number of Travel apps downloaded in 2018 compared to 2017
Source : https://www.statista.com/statistics/1050978/people-downloading-travel-apps-
compared-to-previous-year/

In terms of technologies that would increase travel confidence, mobile apps that
provide notifications and alerts during the trip, as well as contactless payments,
were among the favorites, according to a November 2020 survey by Statista. When
it comes to the future, technology is looking to be an important part of how we
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function as a society. This also reflects on the travel industry, which is adapting to
the new demands of the traveler by anticipating their future technological needs
(Hu, M., Xiao, M., & Li, H., 2021). Mobile devices and the apps they run are a
large part of these needs. According to the source, 24 percent of respondents
downloaded more travel apps in 2018 than in the previous year. (see Figure 5)

2. Artificial Intelligence - determining technology of the future in tourism
Consumers of tourism services and the way they travel has changed a lot in
recent years due to the increasing use of new information technologies. (Figure 6)

Telephone N\, Transact | Shopping 4
\ experience

Consumers of the past
M con

Consumers of the future

today

Figure 6. Big data-driven consumer insights
Source: Deloitte.com, Li, Harry Zhou, Future of consumer series: Big data-driven
consumer insights

The need for people to travel faster, safer and more efficiently fueled the
invention of extraordinary technological solutions. At present, it is more than
obvious that the solution to get out of the current tourism crisis is to make massive
use of Artificial Intelligence (Al) in tourism.

The concept of artificial intelligence or Al is often discussed, but it can be a
little harder to define. In essence, it refers to computers or machines that perform
tasks that would normally require human intelligence to perform them. This could
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be, for example, decision-making or speech recognition and interpretation (Vitezic,
V., & Peri¢, M., 2021).

Acrtificial intelligence has been around for decades, but only relatively recently
have computers, robots, and other machines become advanced and reliable enough
to perform complex tasks without assistance. The concept of Al is strongly linked
to the ideas of automation, in which the processes are carried out with little or no
human intervention (Jabeen, F., Al Zaidi, S., & Al Dhaheri, M. H., 2021).

In the modern era, it is an accepted fact that tourism companies collect and store
large amounts of data. This can help tourism companies enable Al intervention in
its day-to-day operations so that data-enabled machines perform tasks ranging from
data analysis and problem solving to speech translation, direct messaging, and
improved personalization during the customer journey.

Digital analytics
Front-end customer experience
E-commerce

Mobile (including app development)

Creative {content)

Marketing attribution/media mix
modeling

Marketing automation

Systems integration

Testing, targeting, and optimization
software

Increase our use of cloud computing

Third-party integration {with
marketplaces, intermediaries, and OTAs)

Cross-channel campaign management
Data management platforms (DMP)

Data science/big data

Machine learning /artificial intelligence
A

Other

Figure 7. Main areas of digital strategy travel and hospitality companies are focus on
over the next 12 month worldwide in 2020
Source: https://www.statista.com/statistics/1249384/digital-strategy-of-travel-hospitality-
companies-worldwide/
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The increasing speed of technological innovation in all industries has been a
catalyst for the digitalization of the hospitality industry. In 2020, executives in the
global travel and hospitality industry were surveyed on the areas of digital strategy
that they would be focusing on most over the next 12 months. The majority of
respondents, 43 percent, stated that they would be focusing most on digital
analytics. Meanwhile, only 23 percent of respondents stated that they would be
focusing on machine learning/artificial intelligence. (see Figure 7)

In what that follows we tried to emphasize the new technologies hotel guests
wanted. As a result of the coronavirus (COVID-19) pandemic, many travelers have
become more aware of the need to avoid health risks when traveling. In 2020,
the share of travelers who believe accommodations will need to use the latest
technologies to make travelers feel safe was 63 percent. During that same year, a
poll was conducted to determine the global share of hotel guests who would use an
app to open the door of their hotel room. The results indicated that a large majority
of respondents, 73 percent, would prefer to use an app to open the door of their
room. (see Figure 8)

Figure 8. Share of hotel guests that would use an app to open the door of their hotel
room worldwide in 2020
Source: https://www.statista.com/statistics/1189913/hotel-guest-app-usage-to-open-room-
door-2020/

In 2020, the share of travel and hospitality companies with an individual or
team directly responsible for digital transformation worldwide varied considerably.
When surveyed, approximately 27 percent of respondents that were executives in
the global travel and hospitality stated that their organization had a cross-functional
team for digital transformation, while 16 percent of respondents stated that they
either had a third-party partner, such as a consultant or agency, or no one
responsible for digital transformation. (see Figure 9)
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Figure 9. Main aspects of the guest experience hoteliers are looking to digitize
worldwide
Source: Statista

Over the past two decades, digitalization initiative of the travel and tourism
industry has been seen increasingly across most industries worldwide. This has
resulted in the emergence of the online travel market and a consumer demand for
digital travel services. The online travel market includes services such as online
travel agencies (OTAs) — which allow tourists to book travel services
autonomously online — and travel review websites. Meanwhile, consumers are also
looking to more digital experiences when they are traveling. This can include
options such as virtual tours of a desired destination or accommaodation, as well as
mobile integration solutions, like using an app to check-in to a hotel room. The
coronavirus (COVID-19) pandemic could also play a key role in accelerating the
digitalization of this sector, with social distancing and hygiene concerns making
consumers keener to use digital rather than in-person services. In this respect, a
July 2020 study found out that more than 60 percent of travelers worldwide
believed in the importance of technology to minimize human interaction when
traveling .(see Figure 10)
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(e.g. contactless checkout)

Integrate online and offline channels
around the customer journey

Modernization of core systems and
technology stack integration

Deepening customer relationships

Increase business agility through
marketing automation (e.g. Al/ML)

Accelerate retention
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Share of respondents

Figure 10. The main areas of focus for digital initiatives in a tourism company in the
year ahead
Source: https://www.statista.com/statistics/1214169/digital-initiatives-in-the-tourism-
industry-worldwide/

When it comes about share of mobile and digital sales in the travel and
hospitality industry, we can raport to a Statista December 2020 study focused on
the digital trends in the travel and hospitality industry worldwide. When asked
about digital sales, roughly a quarter of the survey sample stated that mobile and
digital sales accounted for 50 to 74 percent of their company's total sales in 2020.
Meanwhile, 17 percent of respondents claimed that digital sales consisted of 10 to
24 percent of their organization's total sales in that year. (see Figure 11)

That is why artificial intelligence (Al) is considered the "technology that
determines the future of tourism". In simple terms, artificial intelligence (Al) in
tourism refers to systems or machines that mimic human intelligence in tourism
decision-making, to perform various activities in the field of tourism, and which
can be iteratively improved based on the information that collects them. In other
words, Al in tourism is the ability of a machine to imitate human functions in the
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tourist area, such as reasoning, learning, planning and creativity ( Vitezi¢, V., &
Peri¢, M. , 2021).

Less than 10% of total sales
10-24% of total sales
25-49% of total sales
50-74% of total sales
75-99% of total sales

100% of total sales

Don't know/ Not applicable

0% 2.5% 5% 7.5% 10%  12.5%  15%  17.5% 20% 22.5% 25% 2.

Share of respondents

Figure 11. Percentage of sales in a tourism company generated by mobile and digital
channels
Source: https://www.statista.com/statistics/1214295/mobile-and-digital-sales-in-the-global-
travel-and-hospitality-industry/

Al adapted to the tourism industry allows technical systems to perceive the
environment in which it operates, to process this perception and to solve problems
in the tourism field, acting to achieve a certain objective imposed by a tourism
company. The computer receives the tourist data (already prepared or collected
through its own sensors, such as a video camera), processes it and reacts. The Al
systems in tourism are able to adapt, to a certain extent, their behavior, analyzing
the effects of previous actions and operating autonomously.

IA refers more to the processes and functionalities for thinking and analyzing
extraordinary data from the tourist area, than to a certain format or function.
Although Al inspires images of high-performance, human-looking robots that will
conquer the world, Al is not meant to replace human beings in tourism. Its purpose
is to significantly increase human capacities and contributions to tourism in
general. This makes Al a very valuable asset for business in the tourism sector.

Al has become a generic term for applications that perform complex tasks that
once required a human contribution, such as online communication with customers
or the game of chess. The term Al is often used interchangeably with its
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subdomains, which include machine learning and in-depth learning. However,
there are differences between these terms. For example, Machine Learning (ML)
focuses on building systems that can learn or improve their performance based on
the data they process. Although all Machine Learning systems are Al, not all
instances of Al are Machine Learning. (Le, T. H., Arcodia, C., Novais, M. A., &
Kralj, A., 2021).

To get the full value from Al, many tourism business managers make significant
investments in data science teams. (Tsuda, H., 2021). Data science is an
interdisciplinary field that uses scientific and other methods to extract value from
data, combining functionalities in areas such as statistics and computer science with
business knowledge, to analyze data collected from multiple sources.The travel
industry is adapting to the new demands of the traveler by anticipating their future
technological needs. According to the Statista source, 68 percent of travel brands will
reportedly be investing in business intelligence or predictive analytics by 2019, while
the remaining 32 percent of travel brands do not intend to do so. Who will have made
the right decision? We will have to wait and see. (See Figure 12)

- Will not invest 32%

- Will invest 68%

Figure 12. Share of travel brands that want to invest in business intelligence or
predictive analytics in 2019
Source: https://www.statista.com/statistics/1050953/business-intelligence-predictive-
analytics-travel-brands-investing/
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Al technology improves the performance and productivity at the management
level of a tourism company, by automating processes or activities that once
required human intervention. Al can also give meaning to data on a scale that no
human has ever been able to do. This functionality can bring substantial benefits to
the tourism business. For example, many travel companies around the world use
machine learning to provide a level of customization that helps companies grow
their customer base by more than 25% (Le, T. H., Arcodia, C., Novais, M. A., &
Kralj, A., 2021).

Most travel companies have made data science a priority and are investing
heavily in this area. Managers of many travel companies around the developed
world have ranked analysis and business intelligence as top technologies for their
organizations. They see these technologies as the most strategic for their companies
and therefore they attract the latest investment.

Al has a significant value for most functions, businesses and fields of activity in
the field of tourism. This includes general and tourism-specific applications, such
as:

» Using transactional and demographic data to anticipate how much customers
will spend during their relationship with a tourism business (or the value of the
customer collaboration cycle)

* Price optimization based on customer behavior and preferences.

Based on the findings of a study conducted by Harvard University professors -
Harvard Business Review, tourism organizations mainly use Al for:

* detect and deter security breaches (44%)

* solve users' problems related to technology (41%)

» reduce the activity of managing tourist packages or flights (34%)

* to evaluate the internal conformity in the offer of tourist packages by the
approved and approved tourist agencies (34%)(Joe McKendrick, 2021).

The role of artificial intelligence in the business world has grown dramatically
in the last decade, and in recent years, in particular, they have been adopted and
much more widespread, including in the tourism industry. Below are the most
significant ways in which information technology is currently implemented in the
field of tourism (Zhang, F., 2021).

The most important types of Al used in the tourism industry generally refer to:

1. Software: virtual assistants, computer image analysis software, search
engines, imaging recognition systems
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2. Built-in Al: robots, autonomous cars, drones, the Internet of Things (Chen, S.
X., Wang, X. K., Zhang, H. Y., Wang, J. Q., & Peng, J. J., 2021)

Those who develop artificial intelligence for the tourism industry have the
following major directions of action regarding the part of Software 1A:

* Communication with tourists through chat boxes. Chat bots use Al to more
quickly understand the problems of tourism customers and to provide more
effective answers to tourists' questions. Chat bots use natural language processing
to understand customers, to ask questions, and to get information. These chat bots
learn over time, so they can add more value to tourist interactions. (Zhang, Y., Li,
G., Muskat, B., & Law, R., 2021). ChatBots and TravelBots are again very useful
when customers want quick information and answers to typical questions. These
little programs or scripts already have preset answers and are able to interact and
turn into real tourist guides. For hotels and other companies in the tourism industry,
one of the most interesting uses of artificial intelligence is to provide online
customer support through Chatbots and Online Customer Service. In particular, it
has already been widely adopted in order to feed chatbots on social platforms as
well as instant messaging applications (Wang, N., 2022).

Used in this way, Al is able to answer questions and provide valuable
information to customers, even when a customer service representative is not
available. Customers are demanding faster and faster response time on online
platforms, and artificial intelligence allows companies to deliver times that would
be impossible for people.( Huang, B., & Hao, H., 2021).

Example: Sam, smart travel chatbot!

* Face-to-face customer service - artificial intelligence and speech recognition.
While the use of artificial intelligence to power online customer service is now
relatively common, one of the emerging trends is that technology is also being used
for face-to-face interactions with customer service. Crucially, it has the ability to
reduce queues at information or reception offices and to improve overall efficiency.
An example of this technology in action is the Al robot "Connie", which was
implemented by the hotel chain Hilton Palace Hotel. This robot uses artificial
intelligence and speech recognition to provide tourist information to customers
who speak to it. Each human interaction also helps to teach the robot, improving
the quality of all future communications. Example: Meet Connie, the first Hilton
Hotels concierge robot (Fleischer, A., & Felsenstein, D., 2004).

* Through Machine Learning (ML) the operations that involved the presence of
a large number of people and their intervention are completely automated, there is
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no need for investment in training programs, there is no need for so much staff.
Many tasks can be assigned to Machine Learning so that everything goes faster
(Le, T. H., Arcodia, C., Novais, M. A., & Kralj, A., 2021).

* Smart assistants in the tourism area use Al to analyze essential information
from large text data sets, but also to improve programming in tourism (Hamid, R.
A., Albahri, A. S., Alwan, J. K., Al-qgaysi, Z. T., Albahri, O. S., Zaidan, A. A, ... &
Zaidan, B. B., 2021).

* Search engines can offer automatic recommendations to tourists for TV shows
with a tourist touch, depending on the viewing habits of tourists ( Mariné-Roig, E.,
2017).

» Data center monitoring. IT operations teams in a travel company can save
huge amounts of time and energy on monitoring systems by placing all data on web
pages, applications, database performance, user experience, and logs on a single
cloud-based data platform, which automatically monitors thresholds and detects
anomalies.( Ali, F., EI-Sappagh, S., & Kwak, D., 2019).

* Data processing and analysis. Performing business analysis without an expert.
Analytical tools with a visual user interface allow people without technical
knowledge to easily query a system and get an easy-to-understand answer.
Technologies, applications and devices based on artificial intelligence (Al) in the
tourism industry have long been highly mature in the tourism market. The
possibilities and developments that are based on it generate heated discussions.
Whether it is human-machine communication, the analysis of large volumes of data
and texts or the assessment of situations: the use and capitalization of Al systems in
the tourism industry is seen by analysts and IT market leaders alike as a decisive
factor for sustainability and competitiveness of companies in the tourism industry.
And yet, despite the clear potential and benefits of Al, its productive use in tourism
companies and tourism business processes is still rarely found in comparison (Wu,
L., Kang, J. E., Chung, Y., & Nikolaev, A., 2019).

Finally, it is important to understand that Al applications in the tourism and
tourism industry are not limited to customer service. In fact, one of the most
popular and effective uses is to collect and interpret data to draw conclusions about
customers, business practices, and pricing strategies.

The key advantage of artificial intelligence in this particular field is its ability to
sort huge amounts of data quickly and accurately, where the human equivalent
would take much longer and could contain more errors. For example, the
Dorchester Collection Hotel used Al to sort customer feedback from surveys,
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reviews and online surveys and to build a clearer picture of current opinion in real
time ( De Carlo, M., Ferilli, G., d'Angella, F., & Buscema, M., 2021).

Many travel companies are now wondering how they can use the technical
possibilities of artificial intelligence to create values in the field of tourism and
what is the right way to start to gain the necessary experience in the tourism
industry.

Starting from the particularities and requirements of each tourist company, we
can reflect the current possibilities of artificial intelligence and develop
recommendations for action based on the analysis of utility and necessities.

In tourism, the 360 ° communication with the client, the analysis and the work
with the documents, as well as the analysis and forecasts based on the data
regarding the tourist packages are in the foreground (Zougagh, N., Charkaoui, A.,
& Echchatbi, A. , 2021).

From the Al category incorporated in the tourism industry we find robots.
Robots are very useful in tourism, and if they have artificial intelligence they can
improve quality and performance, reduce costs, offer the same quality services as
when you already have qualified staff for those tasks. They can be at the reception
in hotels, on planes, they can be the perfect housekeeper in hotel rooms and they
don't even need a monthly salary and hours of rest. (Kazandzhieva, V., & Filipova,
H., 2019).

3. New information technologies adopted and developed in the tourism
industry

3.1. Artificial Intelligence (Al) and Virtual Reality (VR) in the tourism
industry - artificial intelligence program algorithms

New technologies have also appeared in the tourism sector, which hopes to take
advantage of the "gold mine" of personal data online, through automated and
customized hotel rooms according to customer preferences and virtual reality
glasses that can be used as a tourist brochure. (Figure 13)

In the hotels of the future, there will no longer be receptionists, but a mirror
equipped with the facial recognition function. Once the customer has been
identified, the camera instantly adapts to all the wishes made by him during the
booking procedure: temperature, bright ambiance, reproductions after Picasso or
Van Gogh in digital frames hanging on the walls. Even the door lock is smart: it
opens and closes via the Whatsapp application in the customer's phone. If some of
the hotels already offer versions with simpler functions, that room, intended for
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luxury hotels, integrates the latest discoveries in the field of voice recognition
functions, allowing for example the customer to order pizza in 40 languages. The
mattresses, equipped with sensors, record the smallest movements of the client,
allowing hotel employees to bring him coffee immediately after waking up (Koo,
B., Curtis, C., & Ryan, B., 2021).

Artificial
Intelligence

Intelligent Internet of
Robots Intelligent
Things

Intelligent
Automation

Internet of

Robotics Thines

Figure 13. Automation in tourism industry
Source: Tussyadiah, I.P. (2020). A review of research into automation in tourism:
Launching the Annals of Tourism Research Curated Collection on Artificial Intelligence
and Robotics in Tourism. Annals of Tourism Research, 81, 102883.

Beyond the special appearance of these gadgets, artificial intelligence promises
hotel managers an extremely intimate knowledge of customers. The technology
will allow hoteliers to know the customer's needs before he becomes aware of
them. This knowledge is reinforced by the personal data provided when booking
online, but also after the customer arrives at the hotel, thanks to the "beacon"
technology - authorized in some countries - which consists of a beacon that allows
the detection of places where smartphones are in the hotel or in the city.

Fueled with that essential data about tourists, the algorithms of artificial
intelligence programs identify the customer's habits, in order to retain him by
giving him a tailor-made reception or by selling him additional products. If the
algorithm knows that when you come with your wife to the hotel, you do not have
dinner at the restaurant, but order dinner in the room, he will offer you a special
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menu in the room and a bottle of champagne. But if you come with your family, it
will offer you a discount on the children's menu. (Lee, M., Kwon, W., & Back, K.
J., 2021).

In addition, these technological tools can help improve productivity in the hotel.
All purchases can be automated. For example, if a large group of Britons arrives,
the system knows it will have to order more bacon.

The manufacturers of high-tech gadgets in vogue, virtual reality (VR) glasses,
are also trying to enter the tourism sector. At the stands set up in the salons of some
tourist companies, those interested can "visit" the streets of Marrakech or walk part
of the route followed by the faithful during the pilgrimage to Santiago de
Compostela.( Kusdibyo, L., Brien, A., Sutrisno, R., & Suhartanto, D., 2021).

At the moment, we are in a still incipient phase with VR technology in tourism.
Although they are presented with virtual reality, industry professionals say ‘'what a
wonder', but do not buy it. It is not yet one of the priorities in their marketing
budget (Huang, M. H., & Rust, R. T. , 2021).

But, for example, the Palladium hotel chain, based in the Balearic Islands, has
nevertheless embarked on this adventure: its managers no longer bring brochures to
present their establishments in front of the representatives of travel agencies, but
VR glasses. Video files are available for each hotel in the group, allowing you to
visit rooms, pools and restaurants.(Flavian, C., Pérez-Rueda, A., Belanche, D., &
Casalo, L. V., 2021)

Travel agencies know the hotels much better in this way and said that this
device will help them to sell accommodation more easily, making sure that tourists
appreciate the possibility to view the hotel rooms on a real scale. this makes it
much more difficult to cheat with VR glasses. Although VR glasses are available at
fairly affordable prices (between 50 and 600 euros), video files produced in virtual
reality can cost from 2,000 to 150,000 euros. has already made several VR videos.
Tourism is associated with experiment, with sensitivity. Virtual reality cannot
replace the taste of local cuisine or the smell of the ocean. But it gives us the
opportunity and the desire to explore more (Lu, J., Xiao, X., Xu, Z., Wang, C.,
Zhang, M., & Zhou, Y., 2021).

3.2.Augmented Reality (AR) and Virtual Reality (VR) in tourism.

The two modern technologies are used both in creating a marketing content and
in improving the experiences that customers have in accommodation units or when
choosing hotels, guesthouses, for example. Not only hoteliers use the two types of
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realities to show tourists what the hotel rooms look like, but also the airlines. Many
airlines already have VR inside the planes, so any tourist who wants to travel by
plane to the holiday destination will see how comfortable his place is and how the
atmosphere on the plane is. (Phaosathianphan, N., & Leelasantitham, A., 2021).
This is how ticket sales increase, but also the trust in the company increases
significantly. Travelers can see in advance what they will receive, evaluate, know
what they like and what they don't and can quickly decide whether to choose that
airline or not.

10T (Internet of Things) in tourism. The Internet of Things is a relatively new
concept, which presupposes the existence of an interconnectivity between several
devices connected at the same time to the Internet and between them. Many
companies in the tourism industry have realized the importance of 10T and have
begun to actively use this concept and associated technologies. (Shaw, S.,
Rowland, Z., & Machova, V., 2021). For example, Lufthansa comes to the aid of
tourists who are always afraid of losing their luggage at the airport and are stressed
or anxious. With a single link accessed from the company's application, customers
can immediately see where the luggage is in real time and can prevent any
problems, so they are more relaxed. And in the hotel 10T is very useful and is
already used in many parts of the world, so everything in a room, from the bar,
refrigerator, lights, TV will be interconnected and easy to use without much effort
(Kang, J., Guo, X,, Fang, L., Wang, X., & Fan, Z., 2021).

3.3.Cloud computing in the tourism industry

The hospitality and tourism industry are ideal candidates for using cloud
solutions. Although there may be a lot of other software packages as services
available (SAAS), we focused exclusively on three basic applications: e-mail, web
conferencing with communications and web portal hosting. To illustrate all the
advantages of moving information from a tourism company to the cloud requires a
few examples. From a breakfast to a separate hotel chain to a mc breakfast
internationally and geographically; from an Indian casino to a multi-billion dollar
Las Vegas resort; from a family-run restaurant to hundreds of cafes around the
world; all channels in the hotel industry can benefit from the use of some form of
cloud services.( Kapuruge, M., Colman, A., & Han, J., 2011, October)

Regardless of the type of business in the hospitality industry, cloud computing
or SaaS can offer a wide variety of technology solutions and cost-effective ways to
implement business applications. The key to implementing cloud technologies is to
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research and educate business decision makers in choosing the right tools for
business needs. Not every cloud solution is best for a company, but with any good
technology comes the need to compare other products and make the right
decisions. Cloud services are just one solution out of a wide range of options.
(Kruja, A. D., Hysa, X., Duman, T., & Tafaj, A., 2019).

4. A performing type of strategic management in the tourism industry,
based on the technologies of the future

4.1. Al - strategic imperative and competitive advantage in the tourism
industry

Al is a strategic imperative for any tourism business that wants to achieve
greater efficiency, new revenue opportunities and increase customer loyalty. It is
fast becoming a competitive advantage for many tourism organizations. With Al,
tourism organizations can achieve more in less time, create personalized and
compelling customer experiences, and anticipate business results to boost
profitability. But Al is still a new and complex technology. To get the most out of
it, tourism company managers need expertise in how to build and manage scalable
Al solutions. A successful Al project requires more than just hiring a data expert.
To ensure the success of Al, tourism organizations need to implement the tools,
processes and management strategies appropriate to their own activities (lvanov, S.
H., & Webster, C. , 2017).

4.2. The importance of Al for organizations and efficient management in
the tourism industry

Some Al technologies have been around for over 50 years, but the increase in
computing power, the availability of huge amounts of data in the tourism industry
and the new algorithm have led to major advances in the Al industry in the tourism
industry in recent years. Artificial intelligence is considered a central element of
society's digital transformation and has become a priority for the EU (Vrbka, J., &
Rowland, Z., 2019, April).

Future applications are expected to bring huge changes in tourism, but Al is
already present in our daily lives in the tourism industry.

The central principle of Al in the tourism industry is to reproduce - and then
overcome - the way people perceive and interact with the world. This is fast
becoming the foundation of innovation. Supported by various forms of Machine
Learning, which recognize data models to allow predictions, Al can add value to
any tourism business by:
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» providing a more comprehensive understanding of the abundance of available
data

* Relying on predictions to automate certain activities in the tourist area that are
overly complex or routine (Kazandzhieva, V., & Filipova, H.,2019).

4.3. Factors that stimulate the adoption of Al in the practice of efficient
strategic management

The development of Al in the complex tourism activity is stimulated mainly by
the following three factors:

* Economical pricing and high-performance computing features available
immediately. The abundance of computing power in the cloud allows easy access
to economical and high-performance computing power. Prior to this development,
the only computing media available for Al were not cloud-based and had
prohibitive costs (Cheng-Hua, T., Shyh-Jer, C., & Shih-Chien, F., 2009).

* Large volumes of data are available for training. Al must be trained on a large
volume of data to make accurate predictions. The emergence of different tools for
data labeling, the ease and accessibility with which tourism organizations can store
and process both structured and unstructured data, allow several tourism
organizations to build and train Al algorithms. (Oday, A., Ozturen, A., llkan, M., &
Abubakar, A. M., 2021)

* Applied Al capabilities offer a competitive advantage. Tourism organizations
are increasingly recognizing the competitive advantage of applying Al information
to their business objectives and making it a priority at the tourism company level.
For example, the specific recommendations provided by Al can help tourism
organizations make better decisions faster. Many of the features and functionalities
of Al can lead to lower costs, reduced risks, faster time to launch tourist offers on
the market and much more. (Al-shami, S. A. H., Al Mamun, A., Ahmed, E. M., &
Rashid, N.,2021).

And here are some of the common myths encountered by company managers
about Al solutions for the enterprise environment in the tourism industry. While
many travel companies have successfully adopted Al technology, there is also quite
a bit of misinformation about Al and what it can and cannot do for a tourism
industry company. Here are five common myths about Al in the tourism industry:

* Myth no. 1: AI solutions for tourism companies require a self-development
approach. Reality: Most travel companies adopt Al combining internal and external
solutions, ready to implement. The development of internal Al allows tourism
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companies to adapt to unique business needs; pre-developed Al solutions allow
tourism companies to streamline implementation with an immediately available
solution to solve common tourism business problems.

» Myth no. 2: Al technology in the field of tourism will provide magical results
immediately.

Reality: The path to Al success in tourism requires time, careful planning and a
clear idea of the results that the tourism company wants to achieve. The tourism
company needs a strategic framework and an iterative approach to avoid providing
a random set of disconnected Al solutions.

* Myth no. 3: Al technology for tourism companies does not require people to
run it. Reality: Al technology for travel companies does not mean that robots take
control. The value of Al technology lies in the fact that it improves human
capabilities and frees the employees of the tourism company, so that they can deal
with more strategic activities. Moreover, Al technology needs people to provide the
right data and work with it correctly.

* Myth no. 4: The more data in the field of tourism, the better.

Reality: Al technology for travel companies needs smart data. In order to obtain
the most efficient information for the tourism business from Al, the data must be of
high quality, up-to-date, relevant and enriched.

* Myth no. 5: Al technology for tourism companies only needs data and models
to be successful. Reality: Data, algorithms and models are just the beginning. But
an Al solution must be scalable to meet the changing needs of the company and the
tourism market. To date, most Al solutions for companies operating in the field of
tourism have been developed by data experts. These solutions require extensive
manual configuration and maintenance and are not scalable. To successfully
implement Al projects, any tourism company needs Al solutions that adapt to new
requirements as the company progresses with Al.( Suvetha, M., Swathi, S., Rani,
M., Vinoth, S., & Suriya, R., 2018).

4.4. Creating the right organizational culture about Al in the tourism
industry

Achieving maximum Al results in tourism and avoiding problems that slow
down successful implementations require the implementation of a team culture that
fully supports the Al ecosystem in tourism. In this type of environment:

* Tourism analysts work with data experts to define issues and objectives

* Data engineers manage the data and the basic data platform so that they are
fully operational for analysis
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» Data experts prepare, explore, visualize and model data on a data science
platform

* IT architects manage the basic infrastructure needed to support data science at
scale, either on-premises or in the cloud

» Application developers implement models in applications to build data-
oriented products. Best strategic management practices to maximize Al in the
tourism industry. (Imron, M. A., Munawaroh, U. |., Farida, R. D. M., Paramarta, V.,
Sunarsi, D., Akbar, I. R., ... & Masriah, I. , 2021).

Following the example of the Harvard Business Review, we believe that some
recommendations can be made to start with Al at the level of a travel company:

* Applying the functionalities of Al to those activities in the tourism field that
have the largest and fastest impact on the revenues and costs of a tourism company.

* Using Al to increase productivity with the same number of people, instead of
eliminating or adding a number of employees.

« Start implementing Al in the back office, not in the front office (in large
tourism companies, IT and accounting departments will benefit most from the
support of Al solutions).

4.5. Adaptive intelligence in the practices of high-performance strategic
management in the tourism industry

As Al functionalities in the tourism field have been transformed into
mainstream operations at the level of a tourism company, a new concept is being
developed: adaptive intelligence in tourism. Adaptive intelligence applications in
tourism help tourism organizations make better business decisions by combining
the power of real-time internal and external data with decision-making science and
highly scalable computing infrastructure. These applications essentially make any
tourism business smarter. This will allow tourism companies to offer their
customers better products, recommendations and services, all of which produce
better results in the tourism business. (Musavengane, R., & Woyo, E., 2022).

4.6. Structured, intuitive and efficient management of documents in the
tourism industry

In the case of using systems for document management or for processing
documents and procedures, users in the field of tourism periodically express their
desire for very simple search options. Especially tourist users who work only
occasionally with the systems or who frequently search through different contents
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need a very intuitive search possibility. By using Al-based services in tourism, for
example, possibilities can be offered for formulating a search desire in the natural
language - and hence a search structured according to certain types of packages,
destinations, vacations, small trips, etc. "Show me a Christmas tourist offer" can be
uniquely identified by a trained component, as well as the introduction: "Send this
holiday offer to tourist X for verification" (Stelnik, E. V., Kiyashko, Y. A., &
Lysikov, P. 1., 2019, March).

4.7. Super-applications: a great potential for business management to
increase travel sales of tourism companies

The idea of a travel super-application has been circulating for some time. We
believe that this idea will take shape in the next few years, for two reasons - the
open source / APl / partnership landscape means that it is possible to integrate all
flows into a super-application, and customers in the tourism industry are getting
used to this idea.

When booking.com asked 12,500 travelers from nearly 30 countries, 57% said
they wanted "a single app for all your planning, booking and travel needs."
(Mingrui, Y. A. N. G., & Eunyoung, K. I. M., 2021, March).

To some extent, the super-application already exists in the Asia-Pacific region,
where e-commerce and messaging companies such as WeChat, Alipay and Meituan
in China, Line in Japan and PayTM in India have built multi-purpose applications
from which users can buy and pay for flights and hotels in the same way you order
packaged food, a taxi or buy a shirt (Han, Q., Novais, M. A., & Zejnilovic, L.,
2021).

It should be noted here that travelers also like the idea of a super-application, so
the tourism industry should start thinking about the best way to offer this.

4.7. Al technologies can increase passenger loyalty by demonstrating
efficient management

Travelers live in a world where they use multiple devices and use a multitude of
channels, where access to travel content is widespread and fragmented, where
consolidation is low, and where value is more important than price. In this context,
loyalty to a particular brand or destination, when there are so many alternatives just
a click away - seems to belong to another era (Singh, B. , 2021).

But information technology can be used to encourage the loyalty of today's
travelers. Even grassroots initiatives, such as ensuring that customer data platforms
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are prepared for returning visitors, can create a loyal customer base, simply by
letting them know what's on offer. (Hopken, W., Eberle, T., Fuchs, M., &
Lexhagen, M., 2021).

Reward loyalty is a key element of the airline industry - the frequent mentality
of the air mile collector still exists. Airlines use co-branding credit cards as a way
to keep their travel and out-of-travel expenses in their sphere of influence, while
online travel agencies use variations of "book ten nights and get one for free" for
their programs reward (Leong, L. Y., Hew, T. S., Lee, V. H., & Ooi, K. B., 2015).

4.8. Information technology used to customize end-to-end travel for the
consumer

Giving travelers what they want is an effective way to encourage loyalty
through repeated bookings. Customization only works if data can be captured,
analyzed, and operated in a way that allows the right product to be displayed to the
right customer at the same time. It should be noted here that loyalty is delicate, but
retaining customers is better than trying to win new ones. (Zhou, F., Wu, H.,
Trajcevski, G., Khokhar, A., & Zhang, K., 2020).

4.9. Innovative payment methods and alternative methods of payment in
tourism - choices of a successful management in tourism.

Travel is a big ticket purchase process, and consumers expect the payment
process to be perfect, fast and secure. With a selection of credit and / or debit cards
in the physical wallet and applications such as PayPal that make up the digital
wallet, travelers expect to be able to choose how to pay for flights and hotels.

Expenses at the destination are a different matter - entry to museums, taxi or
subway fares - tend to be smaller, spontaneous purchases. But again, consumer
preferences dictate how tourism companies operate at the destination, especially
when these destinations attract an international audience. One reason behind Uber's
global expansion is that the app serves as a de facto digital wallet for transportation
when users are away from home. Comfort comes first.

Most international hotel chains have realized that Chinese shoppers will want to
use Alipay. However, there are more than 300 different ways to pay travelers. The
fintech sector - financial technology - helps providers by providing payment
gateways and easier access to the platforms that travelers use (Almeida, F.,
Almeida, J., & Mota, M., 2019).
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Travel agents - whether retail, business or online - have a role to play in helping
travelers understand how payments work when they arrive at their destination.

It should be noted here that if the guest cannot pay for the product and service
offered when the offer is made, there is no point in offering it.

4.10. Efficient and personal communication with tourists - a new type of
tourism management

By using Natural Language Processing (NLP) technology in the tourism
industry in combination with dialogue systems, ChatBot systems - also called
Conversational Interfaces - have been developed for recording a message of
complaints from tourism companies or tourists or for signaling and registration of
Servicedesk requests (Li, Y., 2021). In order for these solutions not only to be a
query, but also to achieve the highest possible utility in the tourism sector, other Al-
based microservices have been used, such as image analysis, emotion analysis,
language identification. By interconnecting to the systems for oral communication
in tourism, the scope can be increased and additional users can be integrated. The
use takes into account the transfer of requests to existing specialized applications,
as well as aspects related to scalability and security. In conclusion, an important
step in the direction of 360° communication with customers in the tourism industry
becomes possible.

4.11. Using Al and ML (Machine Learning) for communicating with
tourists - a new type of efficient management

Airlines, hotels and travel agencies must be available 24/7 on any channel the
customer wants to use at that time. WhatsApp, Facebook and WeChat messaging
applications, among others, have appeared almost out of nowhere and now have
billions of users around the globe, according to technology company Amadeus.
(Yu, H., 2021).

Like many new technologies, messaging applications have started as a way for
people to interact. But now these applications provide a way for tourism companies
to converse directly with consumers. Facebook told their investors that they have
more than 10 billion messages sent between people and companies every month.

Increasingly, the interactions between consumers and companies are automated,
powered by a chatbot. Chatbots in the airline industry began as automated FAQ
pages, a tool that could further increase the efficiency of customer service teams by
preparing a chatbot to identify and answer the most obvious questions (Chuah, S.
H. W, &Yu, J., 2021).
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The landscape of chatbots is changing, and chatbots are able to "learn™ much
more (See Figure 14). Connecting chatbot technology to internal data sources and
layering in some machine learning systems allows robots to improve over time,
learning more about how to best answer the questions they receive.

Al in Travelling

Online Customer

-~ ~» F d Detecti
Service and Chatbots raud betection

— Facial Recognition

\ Data Processing and
Data Analysis

Figure 14 - Use of Al in tourism industry
Source: Anastasia Borodinests, Al for Tourists: Going on Vacation with a Robot Hand in
Hand, https://www.qulix.com/about/ai-for-tourists-part-1

As a result, a chatbot that can answer frequently asked questions in the FAQ
lists is now elementary. Many travel companies now use bots for the sale of high-
end products and cross-selling. It is also worth noting that, more recently, ChatBots
are learning how to help customers book and manage travel. ”( Melian-Gonzélez,
S., Gutiérrez-Tafio, D., & Bulchand-Gidumal, J. , 2021).

4.12. Voice technology in tourism. Voice assistants for transforming travel
in the future

Accuracy rates for speech recognition and natural language processing have
been over 95% for several years. Today, products such as Google Home, Amazon
Alexa, and Apple's HomeHub, as well as those offered specifically for the Chinese
market, have made conversation with a computer a way of life for tens of millions
of people.

When these people travel, they expect a similar environment. Amazon has
developed Alexa for Hospitality, aimed at large hotel and vacation rental chains. It
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"simplifies tasks for guests, such as playing music, ordering towels, controlling the
temperature or lighting in the room, finding local restaurants and attractions,
calling and even check-out." (Bittendorfer, T., Bunt, J., Grunder, L., Riedel, D.,
Magnus, B., & Salzlecher, T., 2019).

Open systems, APIs and partnerships are the big technological trends that allow
voice recognition to become operational in hotels, improving the customer
experience and at the same time opening up the chance for top-level product sales,
cross-selling and merchandising. Amadeus has an interest here, working with
companies such as Volara, which has developed proprietary software that integrates
with natural language processing platforms to create a special tool for the
hospitality industry (Chen, Y., & Meng, X., 2013, November).

It should be noted here that as digital voice-based interactions become
commonplace in homes, travelers will expect similar services from their travel
providers.

\oice searches instead of the classic ones, by typing have started to be very
popular in the tourism industry. Clients are beginning to have voice interactions
with personalized virtual assistants, and almost all devices and lights in a room can
be activated vocally.

Also through voice searches, the tourist can request services, can communicate
directly with the hotel staff and can call wherever he wants, can schedule a spa
session, etc. Voice searches and virtual assistants for voice search are already a
trend that the tourism industry takes from more and more seriously. (Rozumowski,
A., Schafer, W., & Klaas, M. (2020).

4.13. The importance of the tourist company's presence in Social Media for
maintaining and increasing sales.

Social media greatly influences the decision to book the trip. Travel
photography has an existence almost as long as the photo itself. Today, smartphone
cameras allow anyone to take and post photos while on a trip. It frames, clicks,
loads, and then shares. Specific photo sharing platforms such as Instagram and
Pinterest host billions of images. "#Travel” has been used almost half a billion
times on Instagram alone (Egarter Vigl, L., Marsoner, T., Giombini, V., Pecher, C.,
Simion, H., Stemle, E., ... & Depellegrin, D., 2021).

As in the case of chatboats, travel companies must use these platforms, because
that is where their customers are. Instagram has about 500 million daily active
users, 80% of whom follow the activity of at least one company (Sun, B., 2021).
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Images have always inspired travel, and many companies now connect their
booking engine to an image or use the super-sophisticated addressing of platforms
provided to reach specific audiences viewing specific images. These advertising
products will become more sophisticated over time as platform owners try to
monetize users. It should be noted here that photo platforms are not only
inspiration, but can generate conversion to tourism, producing the desire to travel,
to see, to feel, etc. (Jansson, A. , 2018).

4.14. Sustainability and responsible travel for a strategic and efficient
management

Tourism and aviation face a major PR crisis for consumers in the coming years -
the struggle with the perception that the tourism industry is the negative player in
the climate crisis scenario. No one in the tourism industry is ignorant of their
responsibilities to the planet, but travelers not only question the response of travel
agencies in times of crisis, but also take into account the sustainability factor when
choosing how and with whom they will travel. (Van Rheenen, D., 2017).

Sustainable Travel Report 2020 revealed that 55% of its global sample of
respondents has become much more concerned in the last twelve months about the
impact of their journey on the environment. The Swiss bank UBS found that one in
five Western passengers agreed to fly less because of environmental issues, in
particular, but not exclusively, based on the idea of "shame to fly". And, as in the
booking.com poll, UBS noted that travelers' interest in such issues has intensified
in recent months (Rahmadian, E., Feitosa, D., & Zwitter, A., 2021).

The tourism industry needs to pay attention to this, because travelers are
following its reaction. Excessive tourism activities are a central element in the
conversation about sustainability. The tourism industry plays a role in supporting
the attempts of popular destinations to limit the number of visitors, while ensuring
that those travelers have other alternatives in their vicinity. (Van Rheenen, D.,
2017).

It should be noted here that many customers believe that traveling is harmful to
the planet. However, the tourism industry must provide factual information about
the impact of travel and find ways to travel without pollution.

Conclusion
The great struggle in the tourism industry right now it is about the travel agent
of the future and the implementation of specialized technology. Following the
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development of Artificial Intelligence software, it seems that the position of travel
agent will disappear in the future, being replaced by the tourism consultant. After
eighteen years of success, OTAS are thriving, as are most offline agencies. Offline
agencies have survived the evolution because they have adapted their business
models and instead of avoiding information technology, they have embraced the
idea of evolution.

What the experts did not take into account, when they claimed that the function
of travel agent will also disappear, is that OTA has no human touch. In a digital
age, customers now have more desire than ever to be able to get advice. Successful
travel agents have therefore focused their efforts on customer experience and
building long-term relationships with them, using technology. The 21st century
travel agent is - and will continue to be - a concierge, consultant and confidant,
using a variety of tools, from social media to online messaging services, to
communicate with customers. As a result, consultants are becoming more and more
integrated into the daily lives of their clients, providing information about travel,
this being the modern version of the human touch that clients want.

Successful consultants also realize the need for customization, integrating
technology to help them do so. Thus, without tools such as a sophisticated CRM
that ensures that sales and marketing tactics are personal and properly targeted,
success is far from being achieved.

For success, travel agency managers need to implement specialized technology
to help agencies focus on what they do best! To sell an experience, not a tourist
package!

Benefits and challenges of operationalizing Al in the field of tourism are now
very clear and concise. There are many success stories that demonstrate the value
of Al in tourism. Tourism organizations that add Machine Learning and cognitive
interactions to traditional tourism business processes can significantly improve
their user experience.

However, there are some obstacles. Few tourism companies have implemented
Al on a large scale, for several reasons. For example, if they do not use cloud
computing, Al projects are often expensive in terms of computing power. They are
also difficult to build and require much sought-after expertise, but little is available.
If tourism companies know when and where to incorporate Al, as well as when to
turn to a third party, then they will be able to reduce their difficulties.

The emergence of Al-based solutions and tools in the tourism field means that
more travel companies can take advantage of Al at a lower cost and in less time. Al
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ready for use in tourism refers to solutions, tools and software that have either
built-in Al functionality or automate the algorithmic decision-making process in
tourism. Al ready for use in tourism can be anything from standalone databases,
which are automatically repaired with machine learning, to predefined models that
can be applied to a variety of data sets, to solve challenges such as image
recognition and text analysis. This can help tourism companies achieve faster time
to value, reduce costs and improve customer relationships.

But, unfortunately, nowadays we can see some barriers to achieving the full
potential of Al in the tourism industry. Despite the promise of Al, many travel
companies do not realize the full potential of Machine Learning and other Al
functions. Ironically, it seems that the problem lies largely in people. Inefficient
workflows can slow down tourism companies in obtaining the full value of Al
implementations.

For example, data experts may have difficulty obtaining the resources and data
they need to build machine learning models. He may have trouble collaborating
with teammates. And they have many different open source tools for management,
while application developers sometimes have to completely re-encode models that
data experts develop before they can incorporate them into their applications

With a growing list of open source Al tools, the IT sector ends up spending
more time supporting data science teams, continuously updating their work
environments. This problem is exacerbated by limited standardization in the way
data science teams want to work.

Finally, the executives of a tourism company may not have an overview of the
full potential of their company's Al investments. As a result, they often do not
provide sufficient guarantees and resources to create an interactive and integrated
ecosystem, which is necessary for Al to be successful.

But, we say, in order to remain competitive, every tourism organization must
embrace Al and build an Al ecosystem. Regarding this aspect of the introduction of
Al and robots in the tourism industry, 61% of Europeans have a favorable opinion
about the introduction of Al and robots in everyday life, but 88% of them say that
these technologies require more careful strategic management. , especially in the
tourist area (Eurobarometer 2017, EU 28)

Tourism companies that fail to adopt Al under certain conditions in the next 10
years will lag behind. Although some tourism companies may consider them to be
the exception, most travel companies do not have the in-house talent and expertise
to develop the type of ecosystem and solutions that can maximize Al capabilities.
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In order to develop the right management strategy and access the right Al tools,
tourism companies must look for an innovative partner with deep expertise in the
field and a comprehensive Al portfolio.
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Abstract

Healthcare suffers too much pressure in a context where there is no room for
experimentation or mistakes, given the fatal consequences and unpredictable
outcomes. This paper aims to present the specifics of health management and
usage of artificial intelligence to improve work performance, job satisfaction,
and, most importantly, patients’ health. This is achieved through the introduction
of an artificial intelligence system in healthcare facilities.

Keywords: artificial intelligence; predictive analysis; health management;
health sector.
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Introduction
Lack of access, cost, waste, and an ageing population are global challenges
facing healthcare systems. To name a few significant effects of pandemics like the
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coronavirus (COVID-19) one, shortages of personal protective equipment,
insufficient or inaccurate diagnostic tests, overburdened clinicians, and imperfect
information sharing are common. More importantly, a healthcare crisis like
COVID-19 or the emergence of HIV in the 1980s exposes our health systems’
flaws. As healthcare crises exacerbate current issues, we can reimagine and realize
new care and back-office systems.

There is no magic solution or technology such as artificial intelligence (Al) that
fixes healthcare totally, nor a single technology that resolves all banking, retail,
automotive, tech, or other industry problems. Existing healthcare systems are
immensely complex, and several structural and functional revision attempts have
failed. Complex healthcare systems cannot be repaired, but this paper proposes to
rethink how we create productive instruments, experiences, and intelligent systems
using data for doctors, nurses, healthcare workers, patients, and healthcare
facilities. Al is ready to transform every aspect of healthcare from customer
experience and hospital care to cost reduction in healthcare [10].

The Synergy of the Artificial Intelligence and Healthcare

It is long overdue to utilize new technologies in healthcare because of how
badly they are needed now. People in healthcare need intelligent systems to aid
them because they cannot process the constantly growing complex data Al,
machine learning, and deep learning have proven solutions to offer; when
implemented, these solutions can improve diagnoses and treatment
recommendations while also freeing up time for experts to make better decisions.
In addition, by improving the existing process for obtaining more accurate patient
data and having automated work help with the less-informative administrative jobs,
medical staff can have more satisfying jobs while using this to improve
personalized treatment plans for their patients [2].

Al can usually do a specific set of tasks better than humans because there is no
fatigue, moral reasoning, or design error when applied to the healthcare industry.
This results in better outcomes—patients and employees will benefit [11].

Patients, physicians, and administrators alike will benefit from these
technologies, enhancing the patient care system and streamlining many office
procedures. Nevertheless, scientific research has shown the benefits of these
technologies: early diagnosis of diseases and avoid further consequences. Since
algorithms can detect cancer tumours more efficiently than radiologists, this should
be viewed as a positive because algorithms can access data about clinical trials
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with detailed information and instructions, whereas if radiologists were the only
ones conducting these tests, the resources needed to invest in them would be more
significant in terms of money, time, and energy. At the moment, the possibilities of
Al in healthcare are considerable. [3]

A general lack of satisfaction with work today is evident in the research and by
what we observe in most respondents: They say they are even more dissatisfied
with work today than they were five years ago. We should introduce new
technologies and relieve human resources to make smarter decisions based on
evidence. Is human life, every day, at their mercy? More than 36% of those who
believe there is no difference in their work now than before clearly recognize the
need for a significant overhaul. [3]

Al is a phrase to describe something that improves cognitive ability with the
addition of technology. Machine learning is a subdivision of Al and focuses
primarily on algorithms that gather information based on data. Traditional statistics
cannot perform those functionalities. In addition, research has shown that theory
and experimentation are not the only components of research.

It is a well-known fact that cardiothoracic surgeons are ecstatic to accept the
implementation of (Al) and machine learning (ML) to assist them in their surgical
procedures. Over the years, experts have improved risk prediction and patient
recovery outcomes by utilizing new technologies that support their impressive
response efforts. While some think of prophecy as the end-all, be-all of intuition,
the options for predicting future outcomes are more numerous than one might
believe. Detection of anomalies in medical data is a tool surgeons can use to their
advantage in the operating room. There are numerous options available to them,
including various risk models. To figure out what is going to happen, you must
identify and examine the predictive factors. In addition, the benefits of ML are
found in discovering hidden links that the human eye and today’s advanced
analytics tools are both unequally successful in finding. [8]

ML offers a multitude of advantages. In order to treat patients effectively,
doctors must choose from many different types of treatment methods and
algorithms. Employees in medical institutions are sceptical about the use of new
technologies because of the absence of education. Before they see the direct results
of their implementation, they can be worried about implementing the technologies.
This is understandable since it shows incompletely processed data, the model
learning from algorithms in the operating room or what might be inaccurately
predicted treatment and procedure outcomes.
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The algorithms in question are not a total mystery, though they can learn from
data and are good at detecting error-causing patterns and errors caused by human
mistakes. Rather than being a detriment to their job performance, it should
motivate professionals to learn new technologies alongside each other and share
that learning with patients. Al, known for its power to drive tremendous
development, has drawn scepticism regarding its capacity to innovate without
succumbing to bias. It is common to see Al touted as a “cure-all” solution, only to
see such benefits stripped away by concerns about its ability to remain free of bias
in healthcare and other domains. [8]

In order to avoid discriminatory treatment, there is a process of new model
development going on right now that makes sure patients will not be discriminated
against based on gender, race, or some other variable when they receive treatment.
Despite these issues, every patient will have a tailored treatment plan because
humanity has battled for equality through the years. It is not the right time for
algorithms to encourage discriminatory behaviour; instead, their job calls for
working together to help others. It is impossible to completely understand how the
model developed a particular prediction, given the simple terms. It is essential to be
aware of the source of your data and the context under which it was acquired to
confirm that your model’s results are correct [13].

When the analysis uses poor data quality — i.e., to correct extreme values — it
could result in wrong predictions, creating complications that were not intended.
Although the model can overcome these issues with a high degree of success, there
are concerns that the ML algorithm will not solve problems with the data. [6] Low
interoperability models must be given robust tests in light of this. The models need
to be examined thoroughly and, before using them, we need to understand the data
and eliminate any bias.

This is the only way to ensure that they do not create undesirable and dangerous
patterns (to say, templates), considering they guide important decisions that will
have life-altering consequences. Compared to the humans they serve, intelligent
models have access to more significant volumes of data. By using more data,
trends can be observed, leading to real-time predictions for each patient. These
trends are built from a significant amount of data, but time series patterns also
make it possible to discern how patients respond to treatments.

This strengthens the idea that we should all concentrate on bettering our work’s
design instead of eliminating all present work arrangements. Many institutions, like
ours, are trying to figure out how ML and Al will impact the operating room:
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everything from ML assisting in surgery to machines performing surgeries on their
own. This development work is being performed given today’s advancements in
the field. Potential errors are decreased, and thus the procedure results will be more
compelling examples of excellent cardiovascular care. As mentioned, the primary
goal of predictive analytics is to project future results based on the current data
used to store models. Forms of predictive analytics can be seen in the example of
cardiac surgery. Siemens Healthineers has developed a solution to read Chest CT
automatically produce a medical report containing valuable clinical images and
quantifications. [2]

Al-Rad Companion enhances the accuracy of the imaging diagnosis through
algorithms. Apart from this, it improves routine tasks and thus facilitates the
employees’ daily responsibilities, focusing on solving significant problems. Al-
Pathway Companion, designed to optimize patient care, is another excellent
solution that this company has created. It works by collecting all the patient data,
establishing the diagnosis and best course of treatment. This type of long-term
diagnostic decision can help doctors better understand patients’ needs and help
patients learn the context of choices. [7]

In addition to solutions for which the development process is ongoing, standard
procedures also stress the importance of using new technology to enhance doctor-
patient relationships. Further criteria for necessary clinical research and optimized
choice in personalized therapy are established—the Society of Thoracic Surgeons
(STS). Consequently, the American Academy of Cardiology’s National Cardiovascular
Data Registry (NCDR) uses statistical models for similar purposes. [1]

Different ML algorithms, classification and selection methods are used for the
prognosis and prediction of diseases. K. Kourou et al. proposed predictive models
based on different techniques of supervised ML, including support for vector
machines, Bayesian networks and artificial neural networks, and decision-making
bodies. They are intended to predict patient outcomes and create further treatment
models for high-risk diseases. [4] Sindhu et al. are using six techniques of
classifying the thoracic surgery process - Naive Bayes, J48, DEO, OneR, Decision
Stump and Random Forest. In conclusion, the Random Forest technique has been
determined to provide the best classification accuracy at all percentages [9].

One study included an analysis of four ML techniques (Na've Baies, Simple
Logistic Recovery, Multilayer Perceptron). The results show that the technology
for logistical regression is generally better or at least more competitive than the
other four ML technigues, which had an accuracy of 84.53% [5].
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Conclusion

People have never had the opportunity of a more significant role in healthcare
than the one provided by the proliferation of personal healthcare gadgets,
intelligent medical equipment and intelligent wearables with sensors that monitor
the vital signs of people. Add Al to these technologies, combine them with ambient
sensory spaces, and prescribe to improve personal health. Invisible computing is
emerging as we now see Al in our daily lives, and it is needed to be even more
present in health care facilities [12].

Efforts to implement Al in healthcare care offer great hope of improving general
processes and procedures. Given the timeless progress and accelerated
development of Al it is likely that a “machine” or program will at some point
“read” radiology and pathology images. The main challenge in healthcare is not
whether new technologies can improve everyday life but whether their
implementation in daily clinical practices will provide an outstanding response.
Given the complexity of the data, these challenges must at some point be
overcome.

In addition, the complexity of decision-making goes beyond the capacity of the
human brain. Therefore, regardless of their professionalism at work, medical
personnel need to invest in education and training—for 5-10 years to gain the
experience of using Al in clinical practice. Applying Al as a medical aid will not
leave people without jobs. On the contrary, it will help employees themselves and
patients. Over time, this synergy will increase employee motivation, improve
patient treatment personalization, and use new technologies for the common good.
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Abstract

The concept of artificial intelligence is accepted as one of the important
research areas in the field of computer engineering and the driving force of
technology since the first half of this century. Artificial intelligence is a
research area that aims to examine and formulate mental functions related to
intelligence in humans with the help of computer models and to apply them to
artificial systems. According to a broader definition, artificial intelligence is
computers equipped with human intelligence capabilities such as acquiring
information, perceiving, seeing, thinking and making decisions. Although
important developments in the field of artificial intelligence (Al) have been
achieved today, the level of research is still in the incubation phase. With each
passing day, artificial intelligence researchers introduce new inventions and
innovations that will help redefine artificial intelligence. Some even say that
Artificial Intelligence is an absolute concept that cannot be defined by looking
at these developments.

Keywords: artificial intelligence; business; computer; human; management.

JEL Classification: M10

Introduction
It can even be said that each of the studies on Artificial Intelligence raises more
new questions than answers. In this regard, Manvin Minsky, the pioneer of

145



9‘ Annals of Spiru Haret University.

Economic Series
Since 2000

e

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

Artificial Intelligence studies in the MIT (Massachusette Technical University}
research group, states that Artificial Intelligence is like a "moving horizon".
Although studies on Artificial Intelligence have been on the agenda since the
1960s, artificial intelligence applications are enormous. Due to the need for
computer power, the efforts of most of the researchers to reveal something new in
this field have been inconclusive.

It is predicted that artificial intelligence will change our world more than most
people think today. Artificial intelligence gives machines the power to see, hear,
taste, smell, touch, speak, walk, fly and learn. This means businesses can develop
entirely new ways to interact with their customers, offer them smarter products and
service experiences, automate processes, and improve business performance.
(Marr, Bernard ve Matt Ward (2019))

Research methodology

This study was conducted to analysis impact of Al for business management
process by using descriptive method and secondary and primary data. In the
application part, the the effect of Al on performance of business management
system were tried to be measured. In theoretical part, literature review was
analysed and then practical effect of this study was discussed in the context of
review secondary data. And results was focused to analyze how effective of Al for
business management process in different context.

Theoretical perspectives of motivation and its scope

Today, thanks to the cheap and powerful computers provided by the
developments in computer technology, it has become economically possible to
conduct large-scale research in the field of artificial intelligence. As a result of this,
significant developments have already been achieved in expert systems, a sub-field
of artificial intelligence, and it is observed that the business world benefits from
expert systems in the decision-making process. (http://members.tripod.com/
~Bagem/bagem/index.html) With today's technology, it does not seem possible to
handle this issue. Not only fear, but also joy, longing, etc. This example shows us
what can be computerized and what cannot be computerized. One of the most
important issues is the difference between reason and intelligence. Animals can be
as smart as humans, and in some ways even more intelligent than humans. But they
have no mind. They make decisions only in the world (feelings, emotions, abilities,
etc.) they have created based on the information they have. Most of the time, they
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also make mistakes. For example, people never think of living together with
predators in forests.

But chickens live in the regions where people live at the expense of frying in a
pan. They also produce protein for the person who will fry them and produce eggs
on time. Would they do this if they were smart? Yes, the robot will be made. The
robot will be able to learn. The robot may have thinking abilities. He will be able to
develop himself and create new knowledge on his own. He will be able to adapt
himself to the environment he is in. Although he cannot do some of these now, it is
possible to do it in the future. Technological developments give many lights on
these issues. But it will not be possible for a robot to have intelligence. One of the
reasons for this is that the different factors of the mind cannot be defined
mechanically. The mind is an event related to the soul and the heart. It is not just a
function of the brain. Intelligence, on the other hand, is a mechanical faculty under
the umbrella of reason. It works based on knowledge. It is possible to computerize
it. It will also be possible to improve. The difference between mind and intelligence
is so subtle that it requires a lot of thought. (Yapay zeka ne kadar yapaydir?, Kasim
2002)) In his article, the views that deeply examine the idea that computers can
think and oppose this idea (for example, machines cannot think because human
nervous systems can work according to analog principles, computers can only work
according to digital principles; or, machines cannot think because thought and
consciousness are not specific to human-made devices, but only to God-made
creatures. , etc.) under nine main headings, it is possible to think of Turing as the
creator of artificial intelligence. The term "Acrtificial Intelligence™ itself belongs to
John McCarthy, the creator of LISP, the most widely used functional programming
language in the field. The most important feature of the entrepreneurship period we
are in is the attempts to adapt it to the needs of the real world, which will be taken
out of the laboratory of artificial intelligence.

What can be said to be new here is the emergence of wider areas of use, thanks
to more economically suitable software and equipment, of users whose needs were
met with traditional processing methods. The basic program developed for
Artificial Intelligence is the LISP program developed by John McCarthy in 1957.
Unlike programs such as Basic, Fortran, Cobol, and Pascal, LISP is also concerned
with other detailed topics such as sentences, rules, names. For LISP users, the main
equipment is the so-called LISP machine or symbolic processor. This symbolic
processor is a kind of computer system and a logical system designed to effectively
and efficiently support the development and implementation of artificial
intelligence programs. (HARP Akademileri Komutanlig1 Yayinlarinda, Mart-1996)
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Comparing Artificial Intelligence and Natural Intelligence

The potential value and future horizons of Al can be more clearly perceived by
comparing Al with natural intelligence in some areas:

a) Artificial intelligence is more permanent: Natural intelligence may change
over time as employees change places, or people with natural intelligence may
forget the information they have. Artificial intelligence, on the other hand, is
permanent and it is not lost or forgotten as long as computer systems and programs
do not change.

b) Artificial intelligence can be easily copied and broadcast to large audiences:
In the case of natural intelligence, transferring a specialization from one person to
another requires a long apprenticeship. Even if this is achieved, expertise cannot be
fully transferred to the other person. But if information is inserted into a computer
system, it can easily be copied from one computer to another and its use can be
expanded.

c) Artificial intelligence can be obtained more cheaply than natural intelligence:
In many areas, the purchase and use of computers can be obtained much cheaper in
most areas than human training and use.

d) Artificial intelligence as a computer technology is completely consistent,
there is no inconsistency in it: On the other hand, nature intelligence is unstable,
variable and irregular. This is due to the nature of man, who is the owner of natural
intelligence.

e) Artificial intelligence can be documented: Decisions made by the computer
can be easily documented by following the activities of the system. Natural
intelligence is difficult to reproduce. For example, a person cannot reach a decision
he has reached again after a certain period of time; He may not remember how he
came to this decision and what assumptions he started from. Despite all this, there
are situations and areas where natural intelligence is superior to Artificial
Intelligence. We can show these examples.

Artificial Intelligence (Al ) and Conceptual Framework

Although the concept of artificial intelligence (Al) has been examined more
frequently in recent times, it was actually the famous English mathematician,
computer scientist and cryptologist Alan Mathison Turing, who was first
recognized in 1950 as one of the greatest pioneers of modern computer and
information sciences, both theoretically and practically. and Intelligence”, in other
words, it was mentioned in the article “Computer Machines and Intelligence”. The
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"imitation/imitation game" that Alan Turing developed in this article has also been
referred to as the "Turing test" in today's literature. In this test, Turing put forward
a criterion for whether machines and computers can think, in other words, "Can
machines think?" It can be said that the first steps have been taken about the
functional definition of artificial intelligence. (Turing, Alan M. (1950); Russell,
Suart ve Peter Norvig (2016)). However, the term "artificial intelligence™ was first
used on August 31, 1955, by American computer and information scientist John
McCarthy and her team's proposals for the 1956 summer project of Dartmouth
University in Hanover, New Hampshire, USA. (Al Magazine, 27 (4), 12-14;
Sterne, Jim (2017)). There are many definitions proposed in the literature about
what artificial intelligence is. Each of them is important in that it reflects different
features of the related phenomenon. Most, however, are centered around the
concept of creating computer software or behavior-capable machines that we
would consider intelligent. It is also difficult to define artificial intelligence in
general, but different definitions have been made with different approaches.
Nadimpalli (Nadimpalli, Meenakshi (2017)) stated that artificial intelligence is
“exclusive technologies that process processes such as machine learning, natural
language processing, perception and reasoning”. According to Shankar (Shankar,
Venkatesh (2018)), in its simplest form, artificial intelligence means “software,
algorithms, systems or machines that make up artificial intelligence”. More
generally, it is used to denote a set of tools that can increase the intelligence of a
product, service, or solution. According to Sterne (Sterne, Jim (2017)), artificial
intelligence is “to make a computer behave like a human in general”. According to
Akerkar (Akerkar, Rajendra (2019)), artificial intelligence “decision-making,
learning and self-suggestion, in other words, the ability to instill knowledge
depends on previous experiences and acting very diligently”. According to Kaplan
(Kaplan, Jerry (2016)), the essence of artificial intelligence is “the ability to make
timely generalizations based on limited data.” The wider the field and structure of
the artificial intelligence application, the faster the processes such as perception
and reasoning work with a smarter behavior. In the research report of IBM and
NRF,
(https://cdn.nrf.com/sites/default/files/201901/The%20coming%20AI1%?20revolutio
n.pdf) artificial intelligence is expressed as “the ability to think logically, remember
information, learn and identify new information in machines through data
discovery”.
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Table 1. Artificial Intelligence Definitions in Four Different Categories

Thinking Humanely

“Excitement to make computers think

It is a new effort. . . They are intelligent
machines that think close to the full and
real senses.”

“Decision making, problem solving and
learning

It is the automation of activities
associated with human thought, such
as.”

Thinking logically

“It is to develop mental skills using
computer models.”

“In the field of computing to enable
perception, reasoning, and the like.

is to examine.”

Acting Humanely

“Creating machines that do functions
that require intelligence when done by
humans.

is art.”

“Computers are better than humans right

Acting Logically

“Computer intelligence is the study of
designing intelligent agents.”

“Artificial intelligence (Al) is an effort
to exhibit intelligent behavior through
artificial neural networks.”

now. It is the work of getting them to do
what they are.”

Source: Russell, Suart ve Peter Norvig (2016), Artificial Intelligence: A Modern Approach
(3. Baski), Essex: Pearson.

Avrtificial neural networks

In order to understand the modern machine learning techniques that are at the
center of the artificial intelligence system, it is useful to get an idea about the
artificial neural network. Artificial neural networks, together with artificial
intelligence, is another topic that has been frequently examined and discussed both
in the scientific world and by many practitioners recently. An artificial neural
network contains a number of computational units (cells or neurons) and are
connected to these units by a series of one-way data links. (Krycha, Karl A. ve
Udo Wagner (1999)). The relationship between artificial neural networks and
biological neural networks is a subject that attracts attention in the scientific
community. In order to understand how biological brains work, some researchers in
cognitive neuroscience/neuroscience are trying to directly understand the actual
structure of brains and emulate them on a computer. But most Al researchers don't
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care if the software they develop actually mimics the biological brain, as long as it
solves the practical problems of interest (Kaplan, Jerry (2016)).

Artificial Neural Networks (ANN), inspired by the way the human brain works,
consists of a structure that works in parallel, transmits and receives information to
each other. Artificial nerve cells, which are connected to each other in the form of a
network, are used for problem solving. The values of the connections that provide
the flow of information between the cells are shown with relations, and the learning
ability and intelligent behavior of the system are provided by using connection
values. (Tekin, Mahmut (2008); Zontul, Metin ve Ayhan Yangm (2017); Kaplan,
Jerry (2016)). The artificial intelligence platform “IBM Watson”, which is very
popular in this field, compares a piece of information with an existing data set to
process it. In this process, it works by adhering to deep learning algorithms and
artificial neural networks. The more data the system is exposed to, the more it
learns and the more effective it becomes over time. An artificial neural network can
also be expressed as a complex "tree" of decisions that the computer can make to
reach an answer or a solution. (Marr, Bernard (2016)). The use of artificial neural
networks has recently been increasingly used in management, marketing and
retailing. Among these application types, it can be expressed as market forecasting,
consumer preference forecasting, tourism marketing, buyer and seller relationship
analysis and market segmentation analysis. (Alon, llan, Min Qi ve Robert J.
Sadowski (2001)). In order to understand artificial intelligence and how it works,
the artificial intelligence system can be shown as a whole in a big structure that
includes big data (Big Data), machine learning and artificial intelligence functions
as in Figure 1. (Shankar, Venkatesh (2018)).

Artificial intelligence in Sales and Customer Relationship Management

The question of how best to analyze and use individual customer data is an
important issue on the agenda of managers. In the current era of big data, most
businesses can learn about customers and the market. Still, smart companies are
striving to get more information at every possible customer touchpoint. These
touchpoints include communication between customers and businesses of all kinds,
such as customer exchanges, information provided by the sales force, service and
support calls, web and social media site visits, satisfaction surveys, credit and
payment interactions, market research studies. By using customer relationship
management (CRM) to better understand customers, businesses can provide a
higher level of customer service and develop deeper customer relationships.
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Businesses can use customer relationship management to identify high-value
customers, target them more effectively, cross-sell the company's products, and
create recommendations tailored to specific customer needs. (Kotler, Philip ve
Gary Armstrong (2018)). Artificial intelligence is already penetrating the sales
funnel significantly, including writing emails, managing calendars, and managing
leads. However, at the center of all these activities of artificial intelligence should
be improving customer relations. Amazon's Alexa, Apple's Siri, and Google's smart
personal assistant serve users to answer questions, make suggestions, and perform
actions on web services. Chatbots, which provide communication with audio/voice
or textual methods in artificial intelligence sales, marketing and customer service
areas, are used intensively through chatbots. According to the Gartner research
firm, most new generation customers demand self-service. These new generation
customers are against putting an intermediary person for a job or service that they
can do on their own. Artificial intelligence has a key role in the development and
effective use of the customer relations platform. (Smith, Anthony (2018)). Retail
businesses use artificial intelligence to determine and implement growth, new
revenue sources, profitable customer relationship management and strategies. Al
can help automate routine sales, serve as a virtual assistant, dynamically segment
customers, and personalize recommendations. To take full advantage of Al in
today's retail environment, customer relationship management strategies need to be
region-specific, time-specific, and channel-specific, as well as customer-specific.
(Shankar, Venkatesh (2018)).

Artificial intelligence applications in In-Store Customer Experience
Management

According to Schmitt, (Schmitt, Bernd H. (2003)) customer experience
management is “the process of strategically managing a customer's entire
experience with a product or a company”. According to Grewal et al., (Grewal,
Dhruv, Anne L. Roggeveen ve Jens Nordfélt (2017),) customer experience includes
all the stages that the customer comes into contact with from the moment he
interacts with the shopping, good or service. Customer experience management
represents a business strategy designed to manage the customer experience. It
represents a strategy that provides a win-win value exchange between the retailer
and its customers. Torlak and Altumgik (Torlak, Omer, Remzi Altunisik ve Suayip
Ozdemir (2006)), stated that consumption is not only a functional benefit-oriented
activity, but should be considered in the context of the general consumption
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experience, where emotional and aesthetic elements are also taken into account.
Varinli (Varinli, inci (2012)), stated that experiential marketing is the method with
the highest return on marketing investment for a brand.Grewal vd.’nin (Grewal,
Dhruv, Anne L. Roggeveen ve Jens Nordfalt (2017)) According to Grewal et al.,
customer experience and customer loyalty are among the most important goals of
managers. It is also cited as one of the most important agenda and challenges in the
coming years.

Creating a superior customer experience seems to be one of the main goals of
today's retail environments. Retailers around the world have embraced the concept
of customer experience management, and many have associated it with their
mission statement. For example, Starbucks' success relies on creating a distinctive
customer experience for its customers. (Verhoef, Peter C., Katherine N. Lemon, A.
Parasuraman, Anne Roggeveen, Michael Tsiros ve Leonard A. Schlesinger (2009)).
Customers' past experiences, store atmosphere, service interface, and store brands
all play an important role in their future customer experience. Customer experience
can be expressed as a holistic retailer response, taking into account the customer's
subconscious, feelings, emotions, social and physical factors. (Grewal, Dhruv,
Anne L. Roggeveen ve Jens Nordfalt (2017)). If consumers are better understood,
customer satisfaction and retail sales performance will increase. (Puccinelli, Nancy
M., Ronald C. Goodstein, Dhruv Grewal, Robert Price, Priya Raghubir, ve David
Stewart (2009)) Retail is not just about selling products, it is also directly related to
experience. Because new consumers tend to acquire entertainment, education,
emotion, loyalty and more information outside of normal shopping. (Deloitte
(2015)). The consumer's in-store experience can be enhanced with an Al-based
humanoid robot concierge (who welcomes customers) or robotic sales
representative interacting directly with customers. An Al-based robot can help
customers find what they're looking for or point them in the right direction.
(Shankar, Venkatesh (2018)). Artificial intelligence-based robots are being adopted
and actually used by some retailers to improve efficiency, in-store experience and
customer service levels. Lowe's, the leading company of home improvement and
DIY store retailing in the United States, uses the artificial intelligence-based
"LoweBot" robot, which it started to use in the store, by communicating with
customers, enabling them to more easily find the products they are looking for in
the aisles, scan them and get information about the stock status of the product. In
Russia, Lenta has implemented the "Promobots" robot, which will provide
supermarket customer service, in the store. (Deloitte (2018); Giilsen, Izzet ve
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Suayip Ozdemir (2018)). A similar artificial intelligence application, the electronics
retail leader amazon.com, has recently introduced the “Amazon Go” application
with the shopping slogan “grab & go” (Grab & Go). Customers enter the store with
the “Amazon Go” application they download to their smartphones. He buys the
products he needs during the shopping process and leaves the store. In other words,
he leaves the store without waiting in line or scanning the products at the checkout.
The shopping amount is also automatically sent to your amazon account. All these
processes are performed using advanced artificial intelligence, computer
technology, sensors, and advanced learning algorithms. (Giilsen, Izzet ve Suayip
Ozdemir (2018)).

Avrtificial Intelligence in Customer Service and Payment Management

Customer service is all activities done for customers to improve the customer
experience. Customer service is more important than ever. Businesses have realized
that the product or service offered in the fierce competition environment is not
sufficient on its own. Another area where Al can be useful is in customer service.
Customer service is very important to retailers because more than half of all
consumers, especially the millennials born between 1980 and 2000, tend to leave
the retailer altogether in case of poor customer service. (Shankar, Venkatesh
(2018)). Chatbots, which provide communication with artificial intelligence,
audio/voice or textual methods, provide retailers with the benefit of increasing both
efficiency and satisfaction in the customer service experience. Working 24x7,
retailers can provide a strong customer experience by eliminating waiting times
through this system. Another area where Al is improving in the context of customer
service is payment processing. PayPal's artificial intelligence system, for example,
uses a deep learning model based on years of digital transactions to proactively
detect and prevent transaction fraud. (Shankar, Venkatesh (2018)).

Artificial Intelligence Applications and Benefits

Artificial Intelligence Applications and Its Benefits When the literature on the
subject is examined, it can be said that artificial intelligence applications benefit
businesses operating in all sectors. However, the benefits of artificial intelligence,
which is the subject of the study in this section, mostly to retail businesses and
consumers, are compiled from the relevant literature and shown in Table 2 below.
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Table 2. Benefits of Artificial Intelligence Applications in Retailing

Benefits to Retailer Business

Benefits to the Consumer

» Can automate processes

* Increases efficiency and reduces costs

* Increases sales

* Provides competitive advantage

» Improves customer satisfaction, loyalty
and shopping experience

* Provides supply chain and logistics
optimization

* Provides improved sales and stock
management

* It can make faster and more effective
decisions on the collected big data.

* Provides digital marketing optimization
* Creates an unified channel experience

* Provides real-like retailing in the virtual
environment

* Provides recognition of customers
entering the physical store through face
recognition and mobile technologies.

* Provides personalized marketing
activities in the physical and electronic
store environment

» Faster service and reduces customer
waiting times in store

* Provides more efficient and improved
workforce allocation

* It can do unmanned shopping 24 hours a day,
7 days a week, anytime, anywhere and in any
way.

* Get service and shopping experience through
chatbots, which are chatbots that communicate
with audio/voice or textual methods.

* You can do your shopping faster

* Get an improved shopping experience

* Provides improved service and convenience

* Receive personalized marketing messages,
coupons and price discounts

+ Be aware of suggestions, additional
information and similar product information

* Get a real-life shopping experience in the
virtual environment without going to the
physical store

» Before purchasing products, you can see
their appearance and functions in a virtual
environment close to reality

e It can reach its needs more easily with
improved shelf layout and stock management.
* The low costs that technology provides to the
retailer can also be reflected in the product
prices.

* Over time, as the retail industry adopts
artificial intelligence, it will provide different
benefits.

Source: Giilsen, Izzet ve Suayip Ozdemir (2018), “Technological Innovations and
Applications in Retailing”, Journal of Marketing Theory and Applications, 4 (1), 103-138.

When the benefits of artificial intelligence identified in Table 2 are examined, in
addition to improved customer loyalty, customer experience, customer satisfaction;
It has been determined that artificial intelligence is among the promises of making
more informed business decisions, reducing costs, increasing revenues, increasing
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productivity, automating processes and works. According to research results of
Infosys, (Infosys(2017)) it can be said that the benefits are similar to the ones in
Table 2. In the Infosys research, "What are the benefits you provide in the use of
artificial intelligence?" The results in Table 3 were obtained with the question.

Table 3. Proportional Benefits of Artificial Intelligence Applications in Retailing

Reducing costs %49 | Increasing employee knowledge and | %27
experience

increase in productivity | %44 | Faster service and product delivery %26

Increase in revenues %43 | Descriptive and predictive analyzes %24

More informed business | %40 | Testing and designing new ideas with | %24

decisions consumers

Solve business | %39 | Increasing innovation %22

problems faster

Automate processes and | %38 | Opportunity  to reach more | %11

jobs experienced new employees

Creating new sources of | %35 | | am not aware of any benefits %1.0

income

As can be seen in Table 3, it seems that artificial intelligence is most effective
on costs by automating processes and employing fewer employees at the rate of
49%. In the table, businesses have achieved an increase in efficiency with artificial
intelligence applications by 44% and in the third place by 43% in revenues.
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Looking at the rest of the table, the benefits of artificial intelligence are very
important for retail businesses. It can be said that artificial intelligence applications
provide a great competitive advantage to retail businesses both within the
organization and within the sector in a sector where competition is very intense,
profit margins are very low, and the features that distinguish one product from
another are reduced.

Conclusion and Discussion

The business sector has become one of the locomotive industries of the
country's economies, which is constantly developing in the light of economic
growth and new technologies. Its share and importance in both the global and
national economy is increasing day by day. Adopting technological innovations in
these businesses is very important for several reasons. Technological innovations
can provide businesses with a sustainable competitive advantage in the new
economy, as well as the growth of brands and opening up to new markets. Uzkurt
(Uzkurt, Cevahir (2017)), Uzkurt's technological innovations show themselves
especially in the design, production of a new product or in the provision of
technology-related services. Lovelock and Wirtz (Lovelock, Christopher ve Jochen
Wirtz (2004)), stated that businesses should have an innovative approach in order
to automate processes, reduce costs, provide superior service and experience to
consumers, add attractiveness to existing products and develop new service
concepts. Renko ve Druzijanic’e (Renko, Sanda ve Mirna Druzijanic (2014))
According to Renko and Druzijanic, retailers can benefit from the implementation
of technological innovations both administratively and in terms of reducing costs.
Or they can increase their sales through improved customer service. According to
Solomon, (Solomon, Michael R. (2007)) radical developments in digital
technology are one of the most important factors affecting consumer behavior, and
its impact will increase as the number of people connecting to the Internet in the
world increases. At a time when digital transformation is increasing rapidly in all
sectors, artificial intelligence applications remain at the top of the agenda of
innovative enterprises. Retail businesses are not exempt from this phenomenon.
The adoption of artificial intelligence has created great excitement for the future in
many retail businesses. It is a known fact that the increasing costs of retail
businesses, decreasing profit margins and increasingly intense competition force
decision makers to discover innovative solutions. In this context, artificial
intelligence applications for retail businesses, improved customer loyalty, customer
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experience, customer satisfaction; It can be seen as a great opportunity to make
more informed business decisions, reduce costs, increase revenues, increase
productivity, automate processes and jobs. Artificial intelligence technology,
mobile technology and applications that enable the digital transformation of
businesses, Internet of Things (loT), virtual reality (VR), augmented reality (AR),
autonomous robots, blockchain, smart sensors, cloud computing, cyber physical
systems, biometric and cyber security It can be said that technologies have a very
important role in terms of providing holistic solutions. Undoubtedly, on the basis of
the success of Amazon.com and Walmart, which are the inspiration for many e-
retail business models in the digital economy, understanding consumer behavior,
predicting, personalizing, product recommendation, excellent customer experience,
fast payment method, stock optimization, supply and logistics, Along with other
technologies, artificial intelligence technology plays a prominent role. The
electronic retail company Amazon, which started a new era in the retailing sector
by using advanced computer technology, sensors and advanced learning algorithms
based on artificial intelligence, the "Amazon Go" application of unmanned stores,
at least as a prototype, "autonomous retailing is possible”. can be taken as an
indication that Artificial intelligence applications are a technology that is still
developing and adopted by a limited number of retailers. However, with the
widespread use of artificial intelligence in the near future, it can be predicted that
both physical (offline) stores and electronic (online) stores will create a
transformational change or quantum leap effect in marketing activities, operational
areas, stock optimization solutions, logistics and supplier relationship management
throughout the industry. In addition, it can be said that in the near future, humanoid
artificial intelligence-based autonomous expert systems that have the ability to
learn, remember, feel, identify and solve problems through data discovery will take
place in the near future.
To summarize the result, the possible effects and benefits of artificial
intelligence technology on the retail industry are expected to be as follows:
* A higher level of experiential marketing and consumer experience
* Increased customer satisfaction and loyalty
* Media optimization
* Stock optimization
» Stronger supply, logistics, retail and consumer relationship
» Making more informed business decisions
* Higher sales
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* Decreased transaction costs
» Widely integrated channel (Omnichannel)

* Decreasing of traditional retailing

* Increasing autonomous retailing

A digital business platform that will provide more flexible, agile and 24/7
uninterrupted service for new consumers As stated in the report of the Accenture
research firm, retailers reduce errors, reduce costs, increase profits, increase profits,
reduce errors in transactions that require human judgment, with artificial
intelligence-based autonomous systems. provides customer satisfaction, offers
differentiated value propositions, and saves employees time for other business
areas. (Spitz, Courtney, et. al. (2018)). Based on all these results, in today's market
where the macro environment and micro environment are constantly changing, it is
a necessity for the marketing management of retail businesses and especially senior
managers to read the change well and to have digital awareness in the context of
sustainable competition of the business. Digitally conscious organizations can
anticipate the promises, benefits, threats and potential impacts of emerging new
technologies. Managers with digital consciousness can analyze the internal and
external environmental factors of the business better than their competitors, in the
light of developing new technologies, and can make the digital business design of
the business and the selection of strategies more successfully.
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Abstract

The advancement and development of digital technologies have resulted in
the need to network various devices at the application level. Wireless
communication between devices via the Internet has opened a plethora of
possibilities for enhancing user capabilities. We are witnessing dizzying
changes in computer technology, and we can conclude that the device’s
purpose is no longer narrowly defined. The mobile phone is evolving into a
personal computer, innovative features are being added to today ’s televisions,
and cameras can process and send photos. These are merely a few examples of
universal electronic devices. Of course, for the device to perform all these
functions, adequate hardware infrastructure integrated into the device itself is
required, as is the fundamental software component that connects user
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operations and the components themselves - the operating system. This paper’s
operating system under consideration is the Android operating system, which
is currently the most popular operating system for smart devices.

Keywords: machine learning; Android; QR codes.

JEL Classification: 014

Introduction

The paper aims to analyze the possibilities of combining the Android CameraX
framework with the Machine Learning Kit to create and implement a mobile
application for recognizing the shape of the environment, text, and QR codes. To
fully describe the technology that will be used for this project, the concept of
machine learning (MLKit) and CameraX software must be introduced. The first
section, i.e., the second chapter of this paper, will cover the theory of the Android
operating system and a description of the functionalities and libraries used in the
project itself. The second section of the paper will cover a theoretical introduction
to machine learning (Machine Learning Kit), machine learning applications within
the Android operating system, and an explanation of all machine learning tools.
The third section will explain CameraX Framework support in Android systems
and introduce the understanding of the solution’s implementation. It discusses how
to use an Android device’s camera and explains how it works.

1. Android Applications and Operating System

Google’s Android is an open-source operating system based on the Linux
kernel. It is intended for various devices, ranging from mobile phones, where it is
most prevalent, to smartwatches, fitness devices, home appliances, and televisions.
This applicability on a wide range of devices is due to the Android operating
system’s ability to separate the hardware from its software. Android is based on the
direct manipulation of objects on the screen through touch inputs, as evidenced by
the appearance of touch screen mobile phones. This chapter will provide a brief
overview of Android’s history, the structure of an Android application, the
operating system’s architecture, and system applications. Finally, a brief overview
of the libraries used in this project will be provided, followed by a more detailed
explanation in Chapters Four and Five.
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Using the language, you can create applications for the Android platform in a
variety of ways: C/C++, Java/XML, Basin/XML and HTMLS5.

When the C/C++ programming languages are used for application development,
we refer to them as “native applications” (native applications). These are the most
fundamental applications. To bring this up to speed, consider the software stack
architecture. The software stack is divided into three basic levels:

o HAL (Hardware Abstraction Layer)

o PAL (Platform Abstraction Layer)

o Application Layer (AL)

Native applications run on the platform layer or the layer between the PAL and
AL, known as middleware, and serve to translate a user application into a machine-
readable language. This approach is required when creating the performance or
managing the resources so that only a small number of developers deal with this
method of developing applications.

The most common type of Android application is written in the Java / XML or
Kotlin / XML language, and it is programmed on the application layer of the
software stack. Java is a virtual machine-required language, and Android employs
the Android Runtime (ART) virtual machine for this purpose. This virtual machine
has been in use since the Android operating system’s version 5.0 (Lollipop)
replaced the Dalvik virtual machine. The Dalvik virtual machine does not accept
standard Java class files and instead uses its format: Dalvik Executable (DEX). In
contrast to standard Java applications, which contain multiple class files, DEX
consolidates all class files into a single. dex file. The main distinction between the
ART virtual machine and the Dalvik VM is that ART translates a substantial
portion of the executable byte code into machine native language during
installation, so restarting the application does not necessitate a complete translation
of the applications.dex executable byte code into machine language. ML
(Extensible Markup Language) is used to create resource files as well as files that
contain some functional data and contracts within the application.

The Android platform is made up of a variety of components that can be divided
into six categories:

o Linux kernel

e HAL - A hardware abstraction layer

o Native Libraries (source libraries)

¢ Android Runtime (executable environment)

e Java API framework
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This layered structure is what sets the Android operating system apart. This
structure implies that the operating system comprises several layers that build on
top of one another. Each layer has specific functions described through its interface
to the higher layer; more specifically, each layer implements the higher layer’s
coupling.

2. Technology Used for Model Development

When it is discussed about the programming language for developing Android
applications on which this paper is based, it is referred to the Java programming
language, which is used to write the source code. It is written in text files with
the.java extension, compiled and translated into byte code, then executed using the
previously mentioned virtual machine. The difference between Android and regular
Java applications is that ART virtual machines do not read traditional bytecode but
instead require compiled binary code in the DEX format. .jar Java archives contain
both classic.java and compiled. class files. The Android executable environment
does not recognize Java archives but bundles all files from a single application in a
particular format known as an Android Application Package (APK) file with the
extension.

A Java Development Kit (JDK) must be installed on the computer for an
Android application to be successfully created. Following that, the Java source
code must be translated into a form understandable by ART, which necessitates
using a special compiler. Other tools, such as linkers, debuggers, and libraries with
built-in functions, are required to run the code. All these components are bundled
together under the banner of the Android Software Development Kit (SDK), which
consists of the following units: SDK Platform, SDK Tools, Sample Apps,
Documentation and Android Support.

Following these prerequisites comes the Android platform’s ultimate
development environment, an Android Studio application.

Android Studio is an integrated development environment that manages the
complexities of developing Android applications. It is built on the IntelliJ IDEA
development platform. Android Studio makes it simple to test, debug, and, most
importantly, build applications. It does all the work of compiling code into DEX
binary format and connecting the code to the JDK and Android API libraries. It
includes predefined functions and special libraries for developing Android apps for
a variety of devices. It is distinguished by a detailed overview of the possibilities
for interaction with the developer, a presentation of the application’s structure, and
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a comprehensive tool for testing applications. It supports the entire application
development process, from the design of the user interface to the software solution
and the ability to oversee databases. Android Studio is now regarded as one of the
most comprehensive software environments for developing user applications.

This project will use the most recent version of the environment, Android
Studio Arctic Fox 2020.3.1, as illustrated in Figure 1.

fffff roid [MyApplication] ~ Ancroid Studio (Beta) 0811

Fig. 1. Android Studio Development Framework

3. Machine Learning

At the outset, it will be explained what machine learning is, how it works, and
what applications it has. Machine Learning (ML) is a branch of statistics and
computer science that enables a computer to learn how to perform a specific task
without being pre-programmed.

Machine learning is based on the idea that generic algorithms can show
something interesting about a set of data without the need to write custom code for
the problem. Rather than writing code, data is fed into the generic algorithm,
generating its logic based on the data.
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The classification algorithm, for example, is one type of such algorithm. It can
store data in various groups. Without changing a single line of code, the same
classification algorithm used to recognize handwritten numbers could be used to
classify emails as “spam” or “not spam.” The algorithm is the same, but different
training data are fed into it, resulting in different classification logic.

The machine learning algorithm is a black box, creating its logic based on data.
Many of these types of classification algorithms are covered under the umbrella
term “machine learning.” Machine learning is divided into two categories:
supervised learning and unsupervised learning. The main distinction is whether the
samples are labelled, whether the computer is told which (for example) images
contain the terms we want to recognize or whether we let it try to understand the
structure of the input.

Machine learning has a wide range of applications in a variety of industries.

o Text categorization based on topic, expressed feelings and/or attitudes, and the
like

o Text machine translation Understanding has spoken language

¢ Image face recognition

e Segmenting the market

¢ Observing the use of various applications

e Autonomous vehicles (self-driving cars, for example) and many more.

ML Kit is a mobile SDK that enables Google’s machine learning tool within
Android applications. Google’s machine learning tool is free, giving developers
maximum flexibility in its application.

The ML Kit API is compatible with all devices with an API level greater than
sixteen, specifically all Android devices running Android version 4.1 or higher.
This range enables Google machine learning tools to be used on 99.8% of current
devices, effectively covering the entire market.

The ML Kit comprises ten completed APIs that allow you to work with various
areas of machine learning. This paper will go over the following APIs: Recognition
of text, Face recognition, Detection of body position, Image recognition for selfies,
Scannable barcodes, Image tagging, Detecting and tracking objects and Text
recognition in digital form.

Android applications that read data encoded in standard bar code formats can be
easily created by using the bar code scanning API. Scanning bar codes is done on
the user’s device and does not require an internet connection.
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Bar codes are a quick and effortless way to transfer data from the real world to a
mobile application. For example, a 2D format such as a QR code, contact
information, or Wi-Fi data can be encoded. When the user scans the bar code, the
ML Kit automatically processes the scanned data, allowing the application being
developed to provide answers intelligently.

The following reading formats are supported: Codabar, Code 39, Code 93, Code
128, EAN-8, EAN-13, ITF, UPC-A, UPC-E, Aztec, Data Matrix, PDF417 and QR
Code.

The barcode scanning API supports scanning all barcode formats simultaneously
without specifying which format is required. Marking a specific format, on the other
hand, speeds up the scanning process. Figure 2 depicts a processing example.

The following barcode formats are not supported:

¢ 1D bar codes with only one character ITF bar codes with fewer than six
characters

¢ FNC2, FNC3, or FNC4 bar code formats

¢ In ECI mode, QR codes are generated

Result

Corners (87,87) (612,87) (612,612) (87,612)

Raw value WIFI:S:SB1Guest;P:12345;T:WEP;;

WiFi information SsiD SB1Guest
Password 12345
Type WEP

Fig. 2. Example of generation

4. Camerax Framework

CameraX Framework is a collection of libraries designed to make working with
Android devices’ cameras easier. Developing applications that use a camera has
always been demanding, but these applications are also the most dynamic on the
user side. CameraX allows us to use the API that runs on most Android devices,
with background support up to Android 5.0. (API Level 21).
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CameraX extends the capabilities of the old Camera2 API, which has been
updated to collaborate with the Android camera. Prior to the Camera2 API, the
original Camera API was used, which is now deprecated and replaced by the
Camera2 API, which is still in use.

CameraX makes all functionalities easily accessible and allows for their
implementation in a small number of lines of code. In addition, the old API’s
compatibility issue with older generation devices has been resolved.

In the following ways, this framework improves the developer experience:

1. Simple to use - CameraX has introduced a new feature in Android called use
cases, which allows developers to focus on the tasks at hand rather than
configuring the device. There are two fundamental applications:

a. Preview - This function displays the image on the screen (camera view)

b. Image Analysis - Gain access to the processing of individual camera frames
and send them to custom algorithms. The ML Kit will be used in the upcoming
Android application.

c. Image Capture - Maintains high-quality images.

These use cases are compatible with all Android devices running version 5.0 or
higher.

2. Device consistency - Managing the consistency of camera behaviour in an
app is a challenging task. Numerous functionalities must be considered, including
aspect ratio, orientation, rotation, image preview size, and high-resolution image
size. CameraX makes it simple to work with all the cameras, as mentioned earlier
behaviours.

3. New camera experience - CameraX includes an optional add-on called
“Extensions,” which gives you access to the same features and capabilities as the
built-in camera app on a specific Android device. In other words, devices with
HDR, Night, Portrait, Beauty, and other camera modes can be used with the
CameraX API

4.1 Architecture

The architecture of the CameraX Framework will be described in detail below,
including its structure, how to work with the API, how to use the lifecycle, and
how to combine use cases.

Developers use CameraX to access the device’s camera via a “use case.”
Currently, the following use cases are available:

e Preview - Uses the PreviewView class to display the image on the screen
(camera view).
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e Image Analysis - Gain access to the processing of individual camera frames
and send them to custom algorithms such as ML Kit.

¢ Image Capture - Maintains high-quality images.

Usage scenarios can be combined. For example, an application can use the
Preview case to show a user an image that the camera sees, the Image Analysis
case to determine if people in the picture are laughing, and the Image Capture case
to take a picture all simultaneously time.

A few things must be specified when working with the CameraX library:

e Use case with the necessary configuration

e How to manage feedback

e Camera execution flow, such as when to activate the camera and when to
capture and process data

The set () method is used to configure the usage case, followed by the build ()
method. Each use case has its API, such as the takePicture () method in the “Image
Capture” use case.

CameraX uses life cycles to determine when a camera should open, when an
image capture session should be started, and when to steal to interrupt and shut
down camera execution.

When working with an Android camera, the CAMERA permission must be
added to the application. Except for devices running Android version 10.0 and
higher, WRITE_EXTERNAL_STORAGE is required to save images to files. During
application execution, permissions must be requested from the user (requesting
runtime permissions).

CameraX must meet the following minimum requirements to run on the device:

Level 21 of the Android API

» FragmentActivity or AppCompatActivity is required for life cycle activities in
Android Architecture Components 1.1.1.

CameraX must be included in the build.gradle files to be used as part of an
Android project.

The following line of code must be added to the project’s build.gradle file:

google()

Fig. 3. Code added to the project’s build.gradle file
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The following code must be inserted into the “Android” block:

android {

compileOptions {
sourceCompatibility JavaVersion.VERSION_1_8
targetCompatibility JavaVersion.VERSION_1_8

}

// For Kotlin projects

kotlinOptions {
jvmTarget = "1.8"

}

Fig. 4. Code inserted into the ,,Android” block

Each module that is used must be added to the application build.gradle file:

dependencies {
// CameraX core library using the camera2 implementation
def camerax_version = "1.8.1
/! The following line is optional, as the core library is included indirectly by camera-camera2
implementation "androidx.camera:camera-core:${camerax_version}"
implementation "androidx.camera:camera-camera2:S{camerax_version}
// If you want to additionally use the CameraX Lifecycle library
implementation “androidx.camera:camera-lifecycle:${camerax_version}"
// If you want to additionally use the CameraX View class
implementation "androidx.camera:camera-view:1.8.8-alpha27"
/1 If you want to additionally use the CameraX Extensions library
implementation "androidx.camera:camera-extensions:1.8.8-alpha27

Fig. 5. Each module that is added to the application build

4.2 Configuration

Each use case must be configured to control various aspects of the use case’s
operations. For example, in the “Image Capture” use case, you can change the
aspect ratio and the flash mode.

CameraX automatically configures configuration parameters based on the
device on which the application is running. For example, if no resolution has been
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specified manually previously, or if the resolution defined by the developer is
unsupported, CameraX will automatically determine which resolution is best to
use. The library provides all these features, removing the developer’s need to write
custom code for each device.

4.3 Preview use case

When adding a camera preview to an application, the PreviewView class, a
View that can be cut, scaled, or rotated depending on the screen on which it is
displayed, should be used.

4.4 Image analysis use case

The “Image Analysis” use case (case for image analysis) provides the
application with a processor image that is used to process the image (e.g., in
combination with the ML Kit). The application performs image analysis on each
frame that the Preview use case displays.

Images are processed in such a way that they are sent to the executor, where
image analysis begins.

The example code in Figures 6 and 7 demonstrates how to implement image
analysis as well as how to connect the use cases for image analysis and camera
display with the camera life cycle.

Image analysis can be performed in two modes [14]:

1. Mode of blocking

2. Mode of non-blocking

Calling the setBackgroundStrategy () method and passing the
STRATEGY_BLOCK_PRODUCER parameter activates the lock mode. The image
processor receives camera frames in sequential order in this mode. This means that
if the analyze () method takes longer than the latency of one frame in the current
array of frames, the frames may be out of date because new frames are not
forwarded for processing until the method returns a return value.

Calling the setBackgroundStrategy () method and passing the
STRATEGY_KEEP_ONLY_LATEST parameter activates the non-blocking mode. The
image processor receives the last available frame that the camera recorded when the
analyze () method was called in this mode. Some frames may be ignored if the method
lasts longer than the latency of a single frame in the current sequence of frames.

It is necessary to call the image before returning a value from the analyze ()
method.

To avoid memory filling, use the close () method.

CameraX produces images in the YUV 420 888 format.
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4.5. Image capture use case

The image use case was created to take high quality and high-resolution images.
There are two ways to invoke the image capture method:

* takePicture (Executor, OnlmageCapturedCallback) - this method saves the
downloaded image to the memory buffer

« takePicture (OutputFileOptions, Executor, OnlmageSavedCallback) - this
method saves the downloaded image in the forwarded file location

Basic image download functionalities are available for use as part of the case for
downloading images. For the best image optimization, you need to set the
ImageCapture.CaptureMode parameter to CAPTURE_MODE_MINIMIZE_LATENCY,
while for the Dbest image qualityy, you need to set it to
CAPTURE_MODE_MAXIMIZE_QUALITY.

The following code shows an example of how to configure an image download
application:

ImageCapture imageCapture =
new ImageCapture.Builder()
.setTargetRotation(view.getDisplay().getRotation())
.build():

Fig. 6. Configuring an image download application

After configuring the camera, the following code generates an image in
response to a user action (in this case, a onClick () action):

public void onClick() {
ImageCapture.OQutputFileOptions outputFileOptions =
new ImageCapture.QutputFileOptions.Builder(new File(...)).build();
imageCapture.takePicture(outputFileOptions, cameraExecutor,
new ImageCapture.OnImageSavedCallback() {
@0
public void onImageSaved(ImageCapture.OutputFileResults outputFileResults) {

ri

// insert your code here.

@0verride

public void onError(ImageCaptureException error) {
// insert your code here.

'

Fig. 7. action onClick()
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5. Practical Application of the Developed Model
The designed and implemented model for recognizing objects, text, barcodes
and faces with the results of successful reading is shown in Figure 8.

G o

ocran A

AB12345678910

W o ===
ey

Fig. 8. Execution of key functionalities of the developed model (from left to right:
Object recognition; Text recognition; Barcode recognition; Face recognition)

Given the complexity of the realized model, the description of the logic of the
realized functionalities will be presented with selected elements of importance. The
logic of the application is defined by the AndroidManifest.xml file, which serves to
describe the basic information related to the application itself, related to the
Android operating system and Google Play. It also defines the permissions that the
application uses and registers all external and internal services. The manifest file
also serves to register all the activities used in the application, and this is shown
below.
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<activity android:name=".activities.LauncherActivity"
android:screenOrientation="portrait">
zintent-filter:=
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
<activity
android:name=",activities.IstorijaActivity"
android:parentActivityName=".activities.MainActivity"
android:screenOrientation="portrait" /=
<activity
androild:name=".activities.FaceActivity"
android:screenOrientation="portrait" />
<activity
android:name=".activities.0ObjectActivity"
android:screenOrientation="portrait" /=
<activity
android:name=".activities.TextActivity"
android:screenOrientation="portrait" /=
<activity
android:name=",activities.BarcodeActivity"
android:screenOrientation="portrait" />
<activity
android:name=".activities.MainActivity"
android:screenOrientation="portrait"/>

LauncherActivity contains a nested tag <intent-filter> in which it is defined that
LauncherActivity is the entry point of the application, i.e. when the application is
launched, this activity will be the first to be displayed. LauncherActivity has one
basic function - starting the animation and, after the successful completion of the
animation, starting the MainActivity activity. Animations are defined as special
XML files located in the anim resource folder. In the onCreate () method of the
activity that is called when the activity is created, the animation itself is started, as
well as all the necessary variables are initialized. The following is the starting code
of the LauncherActivity java class.
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public class LauncherActivity extends AppCompatActivity {

private Animation fadeOwvt, fadeln;
private LinearLayout root;
private boolean fade;

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_lavncher);

root = TindViewById(R.id.root);

fadeOut = AnimationUtils.loadAnimation( context this, R.anim.fade_out);
fadeIn = AnimationUtils.loadAnimation( context: this, R.anim.fade_in);

root.startAnimation(fadelut);

fadeQut.setAnimationListener(fadeListener);
fadeIn.setAnimationListener(fadeListener);

The demanding logic of the realized model is the logic of reading and
processing itself frames from the camera. Each activity that works with the camera
is defined separately, and each analyzes the image in its own way. The logics of all
activities that work with the camera are very similar so that a characteristic part of
the logic for scanning bar codes will be shown, as well as the differences found in
other activities.

All parameters used for activities are defined as class fields BarcodeActivity.
Objects scanner_view, imagine, flash and last read after initializations in the
onCreate () method point to equivalent View elements within the
activity_barcode.xml file. Variables soundManager, foundBarcode, capturedBitmap,
DateRead, hasFlash and cameraRunning are used for tracking and maintaining the
various conditions required during the execution of activities. Finally, the variables
camera, previewView, cameraProviderFuture, and cameraProvider serve to work
with the camera. The following are the declarations of the basic variables as well as
the onCreate method.
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// camera

private Camera camera;

private PreviewView previewView;

private ListenableFuture<ProcessCameraProvider> cameraProviderFuture;
private ProcessCameraProvider cameraProvider;

// view

private ScannerView scanner_view;
private ImageView imageDone;
private ImageView flash;

private TextView poslednja_ocitana;

// units

private SoundManager soundManager;

private String pronadjenBarkod;
private Bitmap capturedBitmap;
private String datumOcitavanja;

private boolean hasFlash;
private boolean cameraRunning;

@override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_barcode);

soundManager = new SoundManager(getApplicationContext());

previewView = findViewById(R.id.previewView);
poslednja_ocitana = findViewById(R.id.poslednja_ocitana);
scanner_view = findViewById(R.id.scanner_view);

imageDone = findViewById(R.1d.image_done);

Button sacuvaj = findViewById(R.id.sacuvaj);

Button ponovi = findViewById(R.1id.ponovi);

Button ponisti = findViewById(R.id.ponisti);

flash = findViewById(R.id.flash);

sacuvaj.setOnClickListener(onSacuvajClick);
ponovi.setOnClickListener(onPonoviClick);
ponisti.setOnClickListener(onPonistiClick);
flash.setOnClickListener (onFlashClick);

cameraProviderFuture = ProcessCameraProvider.getInstance( contest: this);
startCamera();
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Conclusion

This scientific paper addressed both theoretical and practical aspects of the
development and use of Android-based applications.

The theoretical section described how the Android software stack functions and
how the application layer communicates with the lower layers. It is demonstrated
how Android libraries function and how the Android Studio development
environment integrates all of this into a single project. The theoretical part of the
CameraX library and the ML Kit and its implementation are then explained.

In this paper’s practical section, an application was created to demonstrate how
the ML Kit works in conjunction with the CameraX library. Scanning bar codes,
detecting environmental objects, scanning digital text, scanning faces, creating a
database, storing data and images, and so on were all performed. This paper is a
functional application incorporating all the above features.
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Abstract

This paper aims to determine the effects expected on users after introducing
interactive features in the website. For this purpose, three models by Song, Liu
and Wu were compared, which gives this paper an extraordinary precision and
depth of research on the given problem. The paper’s contributions are reflected
in a comprehensive, detailed review of previous research on interactivity, the
importance of using the website and showing the specific effects expected from
users after introducing interactive website features. Furthermore, the paper’s
contribution is reflected in recognising the importance of site interactivity in job
search/training courses/internships. Finally, users who used the interactive site
compared to non-interactive sites had a significant increase in activity.

Keywords: interactivity; website interactivity; perceived interactivity;
customer satisfaction.
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Introduction

The method of today’s business implies the use of digital marketing tools in
daily communication with consumers. The most commonly used tool for
encouraging two-way communication is the company website. The website is the
mirror of the company and has a significant impact on creating images in the minds
of consumers regarding the company. [Miller 2010; Ryan, Jones, 2009; Reed, J.
2012]. The distinction between the companies is fair usage of digital marketing, i.e.
web sites and their adjustments to the users to achieve more significant customers’
satisfaction. Many papers have been written on researching the interactivity that
can be achieved with the site user. Thus we know that the introduction of
interactive features of the website increases the interactivity with the user [Downes,
Mcmillan 2000; Liu, Shrum 2002; McMillan, Hwang 2002; McMillan 2002; Liu,
2003; Albert, Goes, Gupta, 2004; Johnson, Bruner, Kumar, 2006; Wu 2006; Song,
Zinkhan 2008; Jiang et al. I, 2010, Trevinal, 2014, McLean, 2017, Ye et al., 2017,
Islam et al. 2019, Wu, 2019].

The primary goal of this paper is to compare three modules for research of the
interactivity written by the authors’ Song, Liu and Wu, analysis of the mentioned
models and application of the Song model [Song, Zinkhan 2008] to obtain effects
on consumers after the applied interactive features of the website. As a result of the
research is expected to define specific products that owners can expect to achieve
with users by introducing interactive elements into their websites.

1. Literature Review

1.1. Interactivity

Numerous studies have researched the concept of interactivity. Depending on
the angle of viewing this concept, authors focus on the process, features, perception
or a combination of these [McMillan, Hwang, 2002; Steuer 1992; Rogers, 1995;
Johnson et al., 2006; Wu, 2005; Chung and Zhao, 2004; Song, Zinkhan 2008].

The effects investigated by authors in their works mainly refer to the attitude
towards websites [Wu 1999; McMillan, Hwang, 2002; Song, Zinkhan 2008]. The
attitude towards websites has been conceptualised by numerous authors [Chen,
Wells 1999, Wu 1999; Bruner, Kumar 2000; Coyle, Thorson 2001; Bruner, Kumar
2002].
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Satisfaction is another outcome of interactivity. Satisfaction is associated with a
user’s active control over the content, representing a desired psychological state
[Yuping, Shrum 2002]. Satisfaction was measured based on research in Fornell et
al., adapted by authors Song and Zinkhan (2008). The overall website quality and
loyalty are calculated based on instruments used by Song and Zinkhan 2008. Some
authors, such as Wu (1999), investigate only the relationship between perceived
interactivity and the attitudes towards websites formed by consumers. However, a
group of authors observe several effects, such as Song and Zinkhan (2008). They,
in their work, also investigate the attitude towards websites, as well as satisfaction,
the overall website quality, loyalty intention, and repeat purchase intention. Several
authors have identified some of the above effects but have not proven them
empirically [Liu, 2003]. Interactivity, vividness, and involvement are the
significant factors influencing virtual experience and behaviour, and that
involvement and flow enhance product value, which in turn impacts virtual
behaviour [Cheon, 2013].

1.2. Website

Many authors have investigated digital marketing, and in their research, they have
considered digital marketing tools. They have used various classifications of digital
marketing tools, but all authors agree that one of the essential tools is a website
[Miller, 2010; Ryan, Jones, 2009; Reed, J., 2012]. Author Ryan puts a website in the
centre of the digital world as the most crucial element in the entire digital marketing
strategy [Ryan, 2014]. Charlesworth (2014) also mentions the significance of
websites for the digital marketing strategy with the statement “you are your website”.
In addition, the digital presence of service employees on the firm website increases
current website service quality perceptions [Herhausen et al. I, 2020].

2. Methods

2.1. Research Design And Methodology

Based on previosu research we realize that the website is the primary tool for
communication between company and users and that’s the reason for using website
in this research. Further, we created same job/ practice/ training course
advertisements presented thorughgt interactive and non-interactive website.

Elements of interactivity discussed are reviewed in the works of the author Wu
(2005). Interactive websites include features such as the ability to send links to
friends, apply for jobs, practice skills, or take training courses online, as well as a
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website map, email hotlink, Online Chat Room, dropdown search menu, website
search, and tags. As an added benefit, an interactive website gives users the option
to share website content via other social media platforms such as Facebook,
Google+, Linked-In, Pinterest, or Reddit, and is integrated with other digital
marketing tools such as mobile marketing and e-mail marketing.

Although a large number of authors have been researching interactivity, this
work is specific in that it crosses three models for interactive research. Previous
research has shown that the impact of interactive characteristics exists but this
work goes deeper into the analysis and explores exactly what effects we can expect
in users behavious, which is why the following hypothesis is set:

HO: Known effects on consumers are created through the use of interactive
website features

The number of actions taken by site users increases when communicating with
candidates when using interactive features of the website, leading to the
formulation of a new hypothesis if we observe a group of respondents interested in
looking for work or any professional training in the form of training courses or
internships.

H1 When communicating with job/internship/training course candidates via the
website, adding interactive features encourages more people to take action.

2.2. Pre-Test

Before testing, we performed a pre-test which included 350 students of the
School of Electrical and Computer Engineering, Belgrade. All the respondents
were in the first year of studies. Respondents completed a survey. Based on the
given answers, we singled out 120 students interested in looking for a job/ practise/
training course on the website.

2.3. Main Survey

In the primary survey, the students singled out in the pre-testing stage were
divided into six groups of 20 students each. Selected students were randomly given
an interactive and non-interactive website and a 30-minute time to view the
websites obtained.

2.4. Research Instruments

After a given time of 30 minutes, respondents received questionnaires, prepared
according to the mentioned works of the author Wu [Wu, 1999], Song [Song,
Zinkhan 2008], and Liu [Liu, 2003].

184



9‘ Annals of Spiru Haret University.

Economic Series
Since 2000

e

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

T-tests for large independent samples were used to compare the responses from
people who used interactive and non-interactive websites. The statistical significance
ranged from a p-value of 0.05 to a p-value of 0.01. It was necessary to use SPSS
(Statistical Package for the Social Sciences) to perform the statistical analysis. 20.

During data processing, it is noted that there are incorect completed
guestionnaires that have been removed from further processing. This is why the
number of respondents decreased from 120 to 99. The number of respondents who
used interactive and non-interactive site has been changed to 51 and 48. There is no
statistically significant difference between the two groups despite the fact that the
number of respondents is not the same in each one. We now know that the groups
are uniform in terms of how many people responded, so we can move forward with
analyzing the rest of the data.

3. Analysis of results Of Subtest In Research Model

The first step in testing a hypothesis is to establish statistically significant
differences between the interactive and non-interactive websites according to
subtests. Then a more profound analysis is undertaken by the questions used in the
survey which belong to these subtests.

Table 1. Subtests in the research model

\Website type M SD t p
IAttitude towards the Interactive 5.7516 1.09106 b 599 011
website Non-interactive  [5.1667 1.14854 ' '
. . Interactive 4.6797 .93799
Satisfaction Non-interactive  4.1875 1.07168 2.436 017
. .. |Interactive 5.5294 1.00206
Overall website quality Non-interactive 4.7708 1.17128 3.469 001
. . Interactive 4.7843 1.49444
Loyalty intention Non-interactive  4.3625 1.43017 1.433 195

M — Arithmetic mean (average value of variables in the sample); SD — Standard
deviation (average deviation of individual variable values from the sample
average); t — t-test, p- statistical significance

After performing the analysis, it is established that there are statistically
significant differences in the three subtests.

185



Annals of Spiru Haret University.

Economic Series
Since 2000

[ ]
[iccs ]

I—uu.cu—u.
Cencerase ™ Snavmmch

4

e

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

Table 2. Respondents’ answers to questions within the subtests

Website type  [M s It b
Attitude towards the website
. o Interactive 5.8627 [1.21687
I think the website is good Non-interactive |5.4583 1125407 1.628 |107
. o Interactive 5.8039 [1.13172
I think the website is suitable Non-interactive 55,0208 1142156 3.041 003
. o . Interactive 5.5882 [1.38819
I think the website is appealing Non-interactive |5.0208 1146577 1.978 |051
Satisfaction
I am satisfied with the experience on|Interactive 5.4510 [1.47396 b 499|014
the website Non-interactive 4.7292 [1.39512 |~ '
This experience of looking for a jobjInteractive 4.7843 |1.57878 692 490
online is what | wanted Non-interactive |4.5417 [1.90138 [ j
This online experience did not go as l|Interactive 3.8039 [1.26522 1662 1100
had imagined Non-interactive [3.2917 [1.77402 [~ '
Overall website quality
The overall quality of looking for alnteractive 5.4706 [1.20587 b397 |018
job on a website is Non-interactive 4.8542 [1.35253 |~ j
. . Interactive 5.5882 [1.08030
My feelings towards the website are Non-interactive 14.6875 1L.25742 3.830 |.000
Loyalty intention
I will encourage my friends and|Interactive 4.8824 [1.63275
relatlyes to look for a job on th'SNon-interactive 43125 1191474 1.596 114
website
I will tell positive things about the|lnteractive 5.1765 [1.63347 1383 1170
website to other people Non-interactive |4.7292 [1.58100 [~ '
I will continue using the website to|lnteractive 4.7451 [1.75320 1539 |127
look for a job in the future Non-interactive |4.1875 [1.85261 [~ '
I would recommend this website to|lnteractive 5.1176 |1.77366 1043 1300
someone who asks me for advice Non-interactive |4.7500 [1.73205 [~ '
I consider this website my primary|interactive 4.0000 [1.66132
source of information regarding JObSNon-interactive 38333 158897 .509 .612
on the market

M — Arithmetic mean (average value of variables in the sample); SD — Standard
deviation (average deviation of individual variable values from the sample

average); t — t-test, p- statistical significance
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o “Attitude towards the website” (respondents who used an interactive website
have a higher score, M=5.75),

o “Satisfaction” (respondents who used an interactive website have a higher
score, M=4.68) and

¢ “Overall website quality” (respondents who used an interactive website have a
higher score, M=5.53).

Results Of Respondents By Answers Within The Research Model

Look in detail at the respondents’ answers within each subtest. You can see
questions on which there is a statistically significant difference in the respondents’
responses to the interactive and non-interactive sites.

Within the subtest “Attitude towards the website”, statistically significant
differences occur in the following questions:

¢ “T think the website is suitable” — the interactive website responders have a
higher score (M=5.8) than the non-interactive website responders (M=5.02)

¢ “I think the website is appealing” the interactive website responders have a
higher score (M=5.59) than the non-interactive website responders (M=5.02)

Within the subtest “Satisfaction”, there are statistically significant differences in
one question only — “T am satisfied with the experience on the website”, where a
higher score is achieved in the interactive website respondents (M=5.45) compared
to the non-interactive website respondents (M=4.73).

Within the subtest “Overall website quality”, statistically significant differences
are recorded in the following questions:

¢ “The overall quality of looking for a job on a website is” - the interactive
website respondents have a higher score (M=5.47) than the non-interactive website
respondents (M=4.85)

* “My feelings towards the website are” - the interactive website respondents
have a higher score (M=5.59) than the non-interactive website respondents (M=4.69)

Results of Applied Job/ Practice/ Training Course
From the above survey, it can be concluded that the use of interactive features
of a website influences the creation of attitudes towards the website, the
satisfaction of users, and the opinion on the overall website quality, while the use
of interactive features has no impact on building the users’ loyalty to the website.
The use of both types of the presented websites aimed at achieving effects on
consumers. The achieved impact on consumers is intended to invite users to a final
action, which means applying for a job/ practise/ training course. Table 3 presents
187



9‘ Annals of Spiru Haret University.

Economic Series
Since 2000

.

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

how many respondents used for a job/ practise/ training course, how many
advertisements the respondents responded to, and the average number of
applications for a job/ practice per observed user.

Table 3. Results of applied job/ practice/ training course

Website type Interactive website Non-interactive Interactive/ Non-
website interactive

Number of registered 38 10 3.8

respondents

Number of applications 87 13 6.69

for practice/ course/
training course

The average number of 2.29 1.3 1.76
applications per
respondent

From the given table, we can see that the number of registered candidates is 3.8
times higher for the interactive website than for the non-interactive website; the
number of advertisements the respondents responded to during the survey is 6.69
times higher for interactive than for non-interactive website users, while the
average number of applications per respondent is 1.76 times higher for the
interactive than for the non-interactive website.

An interactive website also offers users the possibility of signing up for a
mailing list to receive all the news published at the registered e-mail address. Of
the respondents who used the interactive website, 15 respondents started the
mailing list sign up process. Of 15 respondents who started the mailing list sign up
process, seven respondents confirmed the registration via the link obtained by e-
mail. In comparison, eight respondents did not ensure the registration. Therefore,
their e-mail addresses are not included in the database of registered candidates for
receiving additional information regarding the application for a job/
practice/course.

4. Discussion

After conducting research, the results show that when introducing interactive
features of the website, we can expect the achieved effects in the form of a positive
attitude of users towards the site, greater satisfaction of site users and the
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impression of greater quality of the used site. Let us enter into a deeper analysis of
these subtests. It is determined that there is a statistically significant difference in
the questions “I think the website is suitable”, “I think the website is appealing”, “I
am satisfied with the experience on the website”, “The overall quality of looking
for a job on a website” and “My feelings towards the website are” where the users
of the interactive site gave a higher score. In this way, the first hypothesis, HO, is
proved: Known effects on consumers are created through interactive website
features. On the other hand, there is no statistically significant difference in the
subtest loyalty intention between the respondents who used an interactive website
and those who used a non-interactive website.

Further results support the fact that the interactive features of the site increase user
activity on the site itself [Yoon, Youn, 2016; Reynolds, Ruiz de Maya, 2013; Wolk,
Theysohn 2007; Grant, Clarke, Kyriazis, 2013]. By introducing interactive features
into the website in this research, it was also determined that users of the interactive
website could be connected to the company in the future by subscribing to the mailing
list. In this way, users remain in contact with the company. They can be acquainted
with all the news in the company, which leads to the possibility of repurchase and, in
the case of this research, returning to the site when re-searching jobs/internships/
training courses. Of the total number of candidates who used the interactive website,
seven candidates (approximately 12%) completed the application process; their
contacts were in the database, a significant percentage of potential users who will
contact the company. As this option is not possible for users of a non-interactive site, it
can be seen that the loss of retention of a potential user is significant.

Further in the paper, it is established that on interactive websites for applying
for a job/practice/ training course, the percentage of users who took the final action
and applied for a job/practice/ training course is 3.8 times higher than the number
of non-interactive website users. The number of applications for a job/ practise/
training course is 6.69 times higher for the interactive website than for the non-
interactive website.

5. Conclusion

The study, however, contains several limitations. First, due to the validity of the
results, the research was conducted in laboratory conditions. Second, the
respondents were not in their natural environment in which it would be more
pleasant for them to visit the website. Third, respondents also had limited time both
to visit the website and complete the survey questionnaire, which could affect the
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speed and reasoning of the respondents. Finally, the participants in the research are
first-year students, which includes only one age group of respondents.
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Abstract

Artificial intelligence is a challenge of the new decade, more current than
ever, that can help man or replace him. The decision belongs to those who
decide, through their research, how much independence new human-created
technologies create. Beyond the strictly scientific aspects that invented and
developed artificial intelligence (Al) some aspects of ethics, morality, and last
but not least legal. There are already debates on this topic online, where
opinions are divided between conservative issues and innovation at any cost.
Fear against new can resist, although the man is already accustomed to
assistance (Shazam, Waze, personal assistants). If Al is already replacing the
musician who performs, for example, Beethoven's symphonies, how far can this
technology evolve and what would be the limits to which man cannot replace it?
The present study proposes a brief analysis of some legal aspects that must be
considered with the large-scale application of Al-based technologies, from the
perspective of respect for human rights and fundamental freedoms, on the one
hand, but also responsibility in Al. (Who is responsible and what would be the
limits of liability for Al?)

Keywords: illegal behavior; fraud; black market; artificial intelligence (Al).

JEL classification: K420, K2, K240
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Chapter 1. Introduction: European legislative background:

On 15.05.2018, the European Commission adopted the Communication entitled
A renewed European agenda for research and innovation - Europe's chance to
shape its future. A communication on the future

of connected and automated mobility in Europe is also to be adopted. In both
communications, artificial intelligence plays a key role. [1] Communication from
the Commission to the European Parliament, the European Council, the Council,
the European Economic and Social Committee and the Committee of the Regions -
Actificial Intelligence for Europe: COM (2018) 237

In the light of the development of the Internet of Things, the European
Commission is committed to examining the possibility of adapting the current legal
framework so that it considers new technological developments (including
robotics, artificial intelligence or 3D printing), in particular from a civil liability
perspective. The Commission then relied on the ability of artificial intelligence to
increase growth and productivity, estimating that the combined economic impact of
automation of knowledge, work, robots and autonomous vehicles will reach a value
of between EUR 6.5 trillion and EUR 12 trillion annually by 2025.

The Council of the European Union recognizes that innovations, including
data science, artificial intelligence, or the Internet of Things, could bring new
development solutions and encouraged their promotion and local capacity building.
The Council also appreciated the role of artificial intelligence in market
developments but supported the need to ensure adequate social protection and
equal opportunities for all. [2] http://data.consilium.europa.eu/doc/document/ST-
14435-2017-INIT/ro/pdf

1.1. In May 2017, the European Economic and Social Council (EESC)
adopted an own-initiative opinion on the impact of artificial intelligence on the
digital single market, production, consumption, employment, and society. In it, the
EESC pointed out that the artificial intelligence market is currently around $ 664
million and is expected to grow to $ 38.8 billion by 2025. Given the potential of
artificial intelligence for the benefit of humanity, but also its cross-border impact.

1.2. Among the EESC's recommendations are: the development of artificial
intelligence only under permanent human control; the adoption of a code of ethics
for the development, implementation and use of artificial intelligence; making
investments in education in order to work with artificial intelligence, but also to
develop skills that cannot be taken over by artificial intelligence; the development
of artificial intelligence applications that can benefit society, which promotes the
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inclusion and improvement of people's lives, both in public and private, as well as
the evaluation of EU legislation and regulations in six areas of interest: transport,
dual-use systems, civil liberties , security, health, energy, areas influenced by the
evolutions of robotics, cybernetic-physical systems and artificial intelligence. [
extract from http://data.consilium.europa.eu/doc/document/ST-14435-2017-INIT/ro/pdf

1.3. The conclusions of the European Council of 19 October 2017 called for an
urgent approach to artificial intelligence and block chain technologies, while
respecting personal data, digital rights, and ethical standards. In this regard, the
European Council called on the European Commission to present a European
approach to artificial intelligence by early 2018 and the necessary initiatives to
strengthen the framework conditions, in order to explore new markets and
reaffirm the leadership of its industry.

1.4. At the declarative level, the EU supports the development of Al: In this
regard, the Union invests EUR 1.5 billion in artificial intelligence through Horizon
2020. Existing public-private partnerships can attract another € 2.5 billion by 2020.
Member States and the private sector should make similar investment efforts, so
that by the end of 2020 the total value of investments will be over EUR 20 billion
across the Union.

Union funding covers projects in key areas of application, such as health,
connected and automated driving, agriculture, manufacturing, energy, state-of-the-
art internet technologies and public administrations (including justice). The funding
will also strengthen European advantages in the field of artificial intelligence /
integrated robotics.

1.5. For the post-2020 period, the Commission proposes to stimulate
investment in: improving the pan-European network of centers of excellence in
artificial intelligence; research and innovation in areas such as transparent artificial
intelligence, unsupervised machine learning, energy and data efficiency; additional
digital innovation centers / testing and experimentation facilities; exploiting joint
procurement in the field of innovation and creating a data sharing support center
that will be closely linked to the on-demand artificial intelligence platform.

2. Large volumes of data are needed for the development of artificial
intelligence. To this end, the EU is committed to facilitating access to data, in
particular non-personal data, such as traffic data, meteorological, economic and
financial data or trade registers, industrial data, scientific data, as well as genomic
and other data in the field of health, in full compliance with the legislation on the
protection of personal data.
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3. Preparing for socio-economic change involves: developing basic digital
skills, as well as complementary skills that cannot be replaced by any kind of
artificial intelligence; assisting people whose jobs could undergo major
transformations or disappear as a result of automation, robotics and artificial
intelligence; training as many artificial intelligence specialists as possible. As such,
the Commission has adopted a skills agenda in Europe, recommending to Member
States ways to improve it through a skills guarantee, as well as an action plan on
digital education that aims to promote digital skills and competences for all
citizens.

4. Ensuring an adequate ethical and legal framework

Although the European Union has a strong and balanced regulatory framework
on which it can be based the development and use of artificial intelligence, it does
not rule out the risk of errors or the use of artificial intelligence for negative
purposes.

As such, the Commission intends to bring together all stakeholders so that, by
the end of the year, ethical guidelines on artificial intelligence can be developed, in
compliance with the Charter of Fundamental Rights of the European Union. The
aspects considered concern: the future of work, equity, safety, security, social
inclusion, algorithmic transparency.

It is also necessary to reflect on the adequacy of existing rules on security issues
and liability issues.

1.6. From those summarized above, taken from the European Commission
Communication on Artificial Intelligence for Europe: COM (2018) 237, we can see
that there has been a widespread concern since 2018, that all structures, levers have
been created, exceeding the declarative level for the delegation to the Member
States of the responsibilities related to the implementation of the measures
necessary for the accelerated introduction of Al, discreetly drawing the attention of
the Member States to issues concerning "the future of work, equity, safety,
security, social inclusion, algorithmic transparency”. Legislatively, the “European
Parliament Resolution of 16 February 2017 containing recommendations to the
Commission on civil law rules on robotics”

[4] https:/Amww.europarl.europa.ew/doceo/document/ TA-8-2017-0051_RO.html?redirect
was adopted, by which the Parliament requested the Commission to present,
pursuant to art. 114 TFEU, a proposal for a directive on the rules of civil law on
robotics, considering several recommendations.
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These recommendations include the following: the existence of a common
Union-wide definition for different categories of cyber-physical systems,
autonomous systems and autonomous and intelligent robots; the creation of a
European system for the registration of advanced robots in the internal market;
guaranteeing the exercise of human control over smart devices at all times and
paying special attention to the possibility of creating an emotional connection
between man and robot - especially in the case of vulnerable groups (children, the
elderly or people with disabilities).

The principle of mutual recognition in the cross-border use of robots and robotic
systems; strengthening financial instruments, including public-private partnerships
to support robotics research projects; the implementation of a clear, rigorous and
effective ethical framework for the development, design, manufacture, use and
modification of robots, complementing the existing national and Union acquis; but
also the creation of a European agency for robotics and artificial intelligence, in
order to provide the technical, ethical and regulatory knowledge necessary to
support relevant public actors; as well as supporting a cross-cutting and
technology-neutral approach to intellectual property, applicable to the various
sectors in which robotics is used; These are some of the most important
recommendations made by the EU Parliament to Member States.

Ensuring a high level of security, protection of personal data and privacy in
communication between humans and robots is the latest recommendation, which
confirms that Al, included in robots can endanger life, human security, if they are
out of control, if they are used by characters hostile to humanity.

However, recognizing the technological evolution that humanity must face, the
European Commission must also take into account the consequences of all possible
legal solutions, such as: the establishment of a compulsory insurance scheme for
certain categories of robots; creating a compensation fund; creating a robot-specific
legal personality so that at least the most sophisticated autonomous robots can have
the status of an electronic person responsible for repairing the damage they cause.

1.7. Another regulation of Al is Regulation (EU) 2019/1150 of the European
Parliament and of the Council from the 20" of June 2019 on the promotion of
fairness and transparency for undertakings using online intermediation services. [5]
Regulation (EU) 2019/1150 of the European Parliament and of the Council from
the 20th of June 2019 on the promotion of fairness and transparency for
undertakings using online intermediation services (Text with EEA relevance), PE /
56/2019 /REV /1, OJ L 186, 11.7.2019, pp. 57-79.
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Chapter 2. Conceptual elements: Intelligence is defined [6] https://dexonline.ro/
definitie/inteligenta as the ability to understand easily and well, to grasp what is
essential, to solve new situations or problems based on previous experience;
cleverness. And artificial intelligence is, according to the same dictionary, the
ability of evolved technical systems to achieve quasi-human performance. Al is
explained in the diagram below [7]  https://www.oracle.com/ro/artificial-
intelligence/what-is-ai/:

ARTIFICIAL
INTELLIGENCE

MACHINE
LEARNING

DEEP
LEARNING

Controversies and divergent opinions: in the specialized literature in Romania,
different approaches have already appeared even among legal specialists. Examples
are the articles “Artificial Intelligence vs. Human creativity: Perspective on
copyright” [8] Article published on 10.05.2021, Marian-Constantin IONESCU,
Alexandra-Maria SILION, https://www.juridice.ro/730436/inteligenta-artificiala-
vs-creativitatea-umana-perspectiva-asupra-drepturilor-de-autor.html, the use of Al
in law [9] https://www.wolterskluwer.com/ro-ro/expert-insights/interviu-viitorul-
avocaturii-inteligenta-artificiala-provocare-sau-amenintare_or “ The impact of
artificial intelligence on the legal professions” av. Gabriel-Valeriu Pascui Cluj Bar.
[10] av. Gabriel-Valeriu Pascui Baroul Cluj- https://www.unbr.ro/wp-content/
uploads/2020/09/01_Gabriel-Valeriu-Pascui-Impactul-inteligentei-artificiale-
asupra-profesiilor-juridice.pdf

Beyond the different approaches and opinions on the role and importance of Al
in modern human life, the legal, deontological, sociological, moral aspects,
respectively the interdisciplinary approach is the challenge for the current moment,
turning, in my opinion, on which depends the very survival and evolution of
mankind, as a whole.
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2.1. Al regulation in France and Romania, elements of comparative law:

The CNIL (French Data Protection Supervisor) said in a report that “the debate
over whether or not it is necessary to regulate artificial intelligence overlooks the fact
that algorithms have been regulated for about 40 years" and gives the following
example: the first data protection law in France dating back to 1978. [11] Victor
Demiaux, CNIL, How can humans keep the upper hand? The ethical matters raised
by algorithms and artificial intelligence the ethical issues, decembrie 2017, p. 45.

In Romania, the first data protection law appeared in 2001 (Law 677/2001)
which contained, since then, precise aspects regarding the regulation of artificial
intelligence. Therefore, we can see that Romania has had legislation on Al for 19
years. The law was repealed in 2018.

As of May 25, 2018, throughout Europe, including Romania, the General
Regulation on Data Protection that repealed the old directive [12] Directive 95/46 /
EC of the European Parliament and of the Council of 24 October 1995 on the
protection of individuals regarding the processing of personal data and on the free
movement of such data, OJ L 281, 23.11.1995, pp. 31-50, which, through Article
22, specifically regulates artificial intelligence and human rights in the face of
exclusively automatic machine decisions. [13] See also Ruxandra SAVA, When
the decision is made by the car... About profiling, rights, and balance in a digital
universe, available at legal, link accessed 11.11.2020.

There are other provisions in the RGPD that are applicable to artificial
intelligence, such as the right to be informed about the algorithms used (art. 13) -
artificial intelligence, the right to rectify or delete your data from a computer system,
the right to have access to their own data from a computer system, etc. RGPD is not a
law that only protects data protection in the abstract, but by ensuring data protection
it contributes to the respect of other fundamental rights and freedoms.

Of course, the RGPD does not use, in a concrete way, the term “artificial
intelligence”, but the reference to Al is indirectly deduced from the interpretation
of the phrase used in the provisions of art. 22, respectively “decision based
exclusively on automatic processing”.

2.2. A synthesis of RGDPR regulations is made [14] https://legalup.ro/inteli-
genta-artificiala-romania/:

1. 22 The RGPD prohibits a machine from making decisions about a person (a
decision without human intervention) when that decision may have a legal or
significant impact on man.
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2. 13 para. 2. Lit. f) of the RGPD says that the person has the right to be
informed about the logic used algorithm and about the consequences of this
processing by intelligent systems.

3. 22 para. (3) The RGPD establishes in favor of the data subject two rights
regarding the decisions taken by the Al: the right to challenge the decision and to
request human intervention.

4. 22 and recitals 71 to 72 of the RGPD state, inter alia, that Al can be
implemented with adequate safeguards for the data subject to avoid the less
pleasant consequences for fundamental rights and freedoms.

5. 22 and recitals 71 to 72 of the RGPD protect children in particular.

6. 22 and recitals 71 to 72 of the RGPD protect man against discrimination by
Al.

Summarizing, more and more the authors who analyze the subject Al find, for
example as it did in his paper, that "RGPD focuses only on artificial intelligence
that processes personal data, excluding artificial intelligence that processes
exclusively non-personal data, and secondly, there is a problem with the
effectiveness of this law because there is a power imbalance between those who
control such Al systems and those whose data are processed, as the latter may have
obstacles in and exercise rights such as the right to appeal or the right to obtain
human intervention.” [15] Victor Demiaux, CNIL, op.cit., p. 45.

And from here we can see that legal issues cannot be treated separately from
ethical issues, as the whole subject requires a multidisciplinary approach, for legal
regulation to be effective and truly covering the entire current issue of Al, robotics
and in general everything that involves replacing man with the robot, or the
machine equipped with Al, to make decisions instead of man, not just to carry out
man's orders, or to assist him in his daily work.

2.3. Areas where Al is already present and will be used more and more.

Al is also a challenge for education, especially in the current context, when
learning is computer-assisted, when teachers look for new methods of transmitting
information in a different way than used until, for education and training to become
attractive, adapted to the levels of to whom it is addressed. Starting from the 4 C's:
Critical Thinking, Communication, Collaboration and Creativity, the skills that
need to be activated more than ever in schools are the ones that will prepare today's
students, tomorrow's adults to operate with Al! [16] https://upromania.ro/blog/de-
ce-inteligenta-artificiala-nu-poate-inlocui-oameni/
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| share the point of view of the author of the article, according to which
“Artificial intelligence saves us from repetitive or meticulous tasks. She leaves us
more time for the others, she doesn't cancel our jobs. On the contrary, now is the
time for every person to diversify their abilities as much as possible, to be prepared
in a way that is as versatile as possible in their field. Artificial intelligence gives us
space and time to excel and evolve. The reason is that it does not replace us with
robots but makes us super people.”" [17] idem 16

Al has already entered many areas, in which man has already been replaced:

»- in Social Media. Customer support has already been associated with
algorithms, such as when you encounter a bot when opening a private message
with a Facebook page. This can be a bot for a restaurant that directly suggests
guestions: do you want to make a reservation? Do you want to know our schedule?
Do you want to know if we have vegetarian food? For how many people? From
what time? On what name? Have a nice day!

- in eliminating bureaucracy. In the medium and long term, the physical
documents will be digitized, and we will move from the folder file to the cloud
folder. This will not only affect individuals, but especially any legal institution that
processes documents, including retroactively.

- in Marketing & Internet. Database segmentation will never have been more
accurate, more targeted ads for each user. That's why we always review ads on the
sites we've visited before. And yet, a lot of costs are reduced through this process.

- in Financial. Analyzes, especially in such a rigorous field, based on figures,
reports and trends will bring much more progress in our lives, being able to predict
much faster and report much simpler. In addition, robots in the banking sector have
gradually replaced the employee at the counter, the cashier ... etc.

- In physical work industries, where human accidents can be avoided, or the
number of jobs in which physical work can be reduced.

- recruitment and human resources. Just as we receive targeted ads specifically
on the Internet (if you don't believe us, look at the ads that someone of the opposite
type receives, with a different age and occupation than you), we will also receive
automatically returned reports with profiles suitable for our search.”

2.4. The evolution of Al towards the machine with consciousness is already a
reality confirmed by Prof. David Chalmers from New York University, an expert in
mental mechanisms, who states that GPT-3 shows signs of being conscious. "If I'm
open to the idea that a worm with 302 neurons is conscious, I'm also open to the
idea that GPT-3, with 175 billion parameters, is also conscious." [18] See: art
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written by Anca Gradinariu on 01.01.2021: https://www.digi24.ro/stiri/sci-
tech/revolutia-ai-un-om-de-stiinta-sustine-ca-inteligenta-artificiala-a-devenit-
constienta-1424650

The GPT-3 machine learning system has attracted worldwide admiration for its
remarkable ability to generate text with minimal human interference, and today this
highly sophisticated technology is showing signs of awareness. (according to the
same source) [19] GPT-3 is a model of artificial intelligence that excels in
language. This system developed by OpenAl generates text with minimal human
intervention, at an extremely fast pace. It can recognize and reproduce word
patterns, even before estimating what will follow, thanks to its incredible power
obtained with the help of 175 billion linguistic parameters.

In the same context, according to the Financial Times, this form of Al can
process 45 billion times more words than a person perceives in his entire life. [20]
Sam Altman, CEO of Open Al, said: “We have evidence that it is the first
forerunner of general artificial intelligence, a system that will support many, many
different applications and can improve any type of software we build. | think
through him we see a vision of the future. "I will not claim to have all the answers
yet, but I am happy to consume my energy contributing to this evolution," added
Sam Altman.

It is obvious that Al, although initially created by man, can surpass it when
technology evolves and develops, and at first glance the robot will be victorious,
does not sleep, does not get sick, has no creative blockages, and can complete a
task in a few seconds.

2.5. Other fields where Al has already been successfully experienced: a: in
art, b: in journalism, c. Film and theater screenplays.

a: in art: It has already been shown that Al can even become an artist: “an
article on the Singularity Hub portal reveals a new artist or designer - whether it's
the visual arts, fashion, music or literature - even fans of his work, he is followed
on social media, his new releases are eagerly awaited and then the works are
discussed with friends. After careful documentation, it is found that there is no
online information about the artist's past. Surprise: the much-loved artist is not a
person in the flesh, but artificial intelligence. This is what happened to the clients
of Art.Lebedev Studio, a multidisciplinary design company in Russia. The people
here claimed that a computer designer was a human person, and no one got caught.
They also gave this Al creature a resonant name - Nikolai Ironov - and included it
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in more than 20 different projects that involved building a brand logo and
fabricating a brand identity. Some of these works have aroused considerable
interest from the public and the press and have provoked discussions in online
communities, thanks to their unique style. [21] https://www.digi24.ro/stiri/sci-
tech/revolutia-ai-un-om-de-stiinta-sustine-ca-inteligenta-artificiala-a-devenit-
constienta-1424650. Fans were shocked to discover that this artist is not human,
but a creation of artificial intelligence.

b: in journalism: The replacement of the journalist already seems an experienced
reality, confirmed by researcher Nina Schick, author of the book "Deep Fakes" and
"The Infocalypse"”, warned that ""deepfake' technology, which means fake content
with artificial intelligence, has become so realistically that no other computer can
detect it. "People will never be able to detect these deepfakes. To the naked eye, they
are perfect. Now, synthetic content generators have evolved so much that not even
artificial intelligence will be able to tell the difference between a real and a fake
video, "said the researcher, quoted by Daily Star Online. [22] Idem 21

"That's what happens,” she says, "and with texts written by artificial
intelligence. Nobody distinguishes them from those written by journalists ".

c. film and theater screenplays. There is an algorithm for anything, even for
writing novels or screenplays. With his help, a short film was made that, even if it
is not worthy of an Oscar, opens unsuspected possibilities. Will this mean the end
of creativity or pushing it into a higher realm, that of artificial intelligence? It
remains to be seen. The company OpenAl wrote a short film script, which is not
really Oscar, but not very bad. Moreover, it has a reversal in the end.

GPT-3, Open Al's text-generating algorithm, has been making a lot of noise
since its launch in June 2021. It was used to post comments on Reddit, to conceive
a satirical poem about Elon Musk, and even to compose an entire article for The
Guardian. When the system learned to automatically complete images without
being specially trained to do so, to translate and solve math problems, some
speculated that GPT-3 may be the launch lamp for a system general artificial
intelligence. Even screenwriters can be replaced by Al. An example is the 3-and-a-
half-minute short film in which a man knocking on a woman's door tells him about
the accident in which he was involved. It's hard to anticipate the story, and viewers
are surprised by what could be considered an unexpected ending. The students who
made the film used a tool derived from GPT-3, called ShortlyRead. They wrote the
first lines, then let the artificial intelligence go wild. Everything that follows is
based on 175 billion parameters - that is, the associations that the algorithm draws
between words and phrases, depending on the data with which it was trained.
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Although critics have commented that the story is a bit strange, they have also
acknowledged that there are worse short films written by people! The application is
meant to inspire writers who are out of inspiration and can guide them to take their
stories in a direction they would not have anticipated, beyond the ethical aspect,
namely how much a writer can use a program before it is considered to cheat, to
challenge the legal issue of copyright. How much more is the original creation and
how many combined algorithms of a software created by man and developed by
the system, then automatically. It's not the first-time screenwriters have used a
computer. But this is the first time that an artificial intelligence entity manages to
write a film without being specially trained to do so. And if GPT-3 can
convincingly write a screenplay, what else can it do?

It is undeniable the need to modernize the current society by using technology
that has taken in recent years a real and very useful to man. The use of Al in
marketing and even in company management is demonstrated by Mailchimp [23]
Mailchimp is an American marketing automation platform and email marketing
service used by companies to manage their email lists and create email marketing
campaigns and automations to send to customers, according to the Wikipedia
definition, which uses Al to allow companies to invent marketing campaigns
without human contribution. Adobe has launched Sensei [24] Sensei is a Japanese
word that, in direct translation, means "person born before another.” In common
parlance, it means "master” or “teacher." https://ro.wikipedia.org/wiki/Sensei, an
Al design assistant. Adobe Sensei uses Al and machine learning to make your task
easier, helping you create effortlessly, make informed decisions, and formulate
marketing goals for better results. [25] https://www.adobe.com/ro/sensei.html

One-on-one personalization in marketing is becoming a reality, offering, for
better results: organizing and managing materials to improve positive return on
investment (ROI), engaging the public with personalized offers, subject lines and
delivery alignment, the choice more appropriate experience for achieving goals.

The implementation of "Industry 4.0" in the company's management for process
automation and data analysis is the reality of the business environment that wants
to remain on the market in the current context. Thus, according to a 2018 survey,
91% of business leaders believe that without digital transformation, their company
has a high chance of failure. However, only 54% of companies have a strategy in
this regard and only some of them consider introducing a Bl (business intelligence)
system. [26] https://dyntellbi.ro/inteligenta-artificiala-in-managementul-companiei/

MP Varujan Pambuccian claimed that "Al is a very good marketing concept,
which managed to bring funding" [27] On the debate "How smart is" Artificial
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Intelligence? ", Which was also attended by Alexandru Bélan, research director at
Bitdefender, and Vlad Marincas, one of the founders of the startup
InsightOutAnalytics. The debate took place within the series "Romania in Europe",
a HotNews.ro initiative, supported by the Konrad Adenauer Foundation. - July 26,
2021- https://www.hotnews.ro/stiri-romania_in_europa-24940655-cat-inteligenta-
is-artificial-intelligence.htm- Gabriel Bejan, HotNews.ro. , and among the
conclusions of that debate was the finding that Al does not blindly replicate what it
has learned, as it offers a collection of algorithms that can search in very large
volumes of data, "deep learning™ being considered an improvement of this type of
algorithms. However, until now, Al cannot decide, except on the basis of
algorithms, rules formulated by a person."” [28] Idem 27

The challenge for humanity is related to the need for human change that can be
and has even been replaced in some situations where routine is applicable, so it will
replace many trades based on algorithms that the robot will perform instead of
man.

Conclusions

Al continues to grow rapidly around the world, arousing both enthusiasm and
concern. Legal files, even providing legal assistance already uses Al, news articles,
political analysis, medical assistance in heavy operations, but also surgeries
performed on the robot "loaded" with medical software, which will run the
implanted program, without entering panic if something unforeseen happens during
the operation. Its uses are so numerous that even the creators of the algorithm had
doubts whether or not to launch the first version!

Alexis Kirke, an algorithm -based media analyst and film director, believes that
we need to get used to the idea that we will use computers more and more in the
creative process, especially in cinema. [29] "There is already consistent experience in
the field that has been codified by writers, producers, directors and so on. Do you
want to reduce the number of adverbs or adjectives in your script? Do you want to
make sure that the characters speak differently from each other? Do you want to
generate an alternative rewrite, with fewer clichés? There is an algorithm for all this!
” (...) "The future will also offer us the feature film generated by GPT-3. And even if
it doesn't win the first Oscar, all screenwriters paid millions in Hollywood should be
afraid of Al competition.” Actors even began to be replaced in some creations that
started from the computer game model and later developed, to test the market and to
see the reaction of film consumers, if they can become the future in making films.
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The super-technological future incites some, as a curiosity, unconditionally
accepting any mixture of this technology in their lives, others scare and realize the
specifics of this future: technology replaces the human soul, which becomes
insensitive to the suffering of those around him. The risk of losing our soul in the
future exists, this being the very challenge of the future! Aristotle said that ""Love
must be conceived as one soul in which two bodies live.”, and a French proverb:
""Hope is the dream of the awake soul.""

Every spiritual activity leaves traces, not only in the soul but also in the body; if
aplopexia or age destroy bodily activity, does it mean that the fire of the soul must
therefore be extinguished? a rhetorical question of the German writer Jean Paul Fr.
Richter urges reflection and a wise decision at this crossroads of humanity! [30]
Johann Paul Friedrich Richter (known as Jean Paul), (1763-1825), German writer
who imposed the novel on German literature. His work alternates the real plan with
the imaginary one, the acid irony with the lyrical effusion, a remarkable stylist,
creator of subtle suggestions, atmosphere and portraits of great sensitivity. -
https://ro.wikipedia.org/wiki/Jean_Paul

The contamination of the soul is done only between souls of the same kind, said
Nicolae lorga. [31] Nicolae lorga 1871-1940 historian, literary critic, documentary
filmmaker, playwright, poet, encyclopedist, memorialist, art historian and
philosopher of history, minister, parliamentarian, prime minister, university
professor and Romanian academician. George Calinescu said: "lorga played in
Romanian culture, in the first decades of the twentieth century,” the role of
Voltaire".

How Al will interfere with the current life of man, but especially how prepared
humanity is to give up some activities that were performed exclusively by people
in favor of Al, only the future will show us which of the current predictions will
come true!

Reflecting on Cicero's words: "A room without books is like a body without a
soul”, we can draw a parallel: the robot created by Al is like a room full of books,
but without the soul. Can Al have a soul? It is a question still unanswered. The
future will prove to us, depending on man's decisions and how far Al can be used
for the good of mankind and not to the detriment of man, for his total replacement!
Albert Camus said that "without work, all life goes to rot. But when work is
soulless, life suffocates and dies.”

The uncertainty of how Al will evolve in the future also creates dilemmas for
jurists regarding the methods of regulating how Al interferes with human life, in
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the current legal order, regardless of the legal systems currently existing on the
planet.
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[10] av. Gabriel-Valeriu ~ Pascui  Baroul  Cluj-  https://www.unbr.ro/wp-
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[19] GPT-3 is a model of artificial intelligence that excels in language. This system
developed by OpenAl generates text with minimal human intervention, at an extremely
fast pace. It can recognize and reproduce word patterns, even before estimating what
will follow, thanks to its incredible power obtained with the help of 175 billion
linguistic parameters.

[20] Sam Altman, CEO of Open Al, said: “We have evidence that it is the first forerunner
of general artificial intelligence, a system that will support many, many different
applications and can improve any type of software we build. I think through him we see
a vision of the future. "I will not claim to have all the answers yet, but | am happy to
consume my energy contributing to this evolution," added Sam Altman.

[21] https://iwww.digi24.ro/stiri/sci-tech/revolutia-ai-un-om-de-stiinta-sustine-ca-inteligenta-
artificiala-a-devenit-constienta-1424650

[22] Idem 21

[23] Mailchimp is an American marketing automation platform and email marketing
service used by companies to manage their email lists and create email marketing
campaigns and automations to send to customers, according to the Wikipedia definition

[24] Sensei is a Japanese word that, in direct translation, means "person born before
another.” In  common parlance, it means "master" or  "teacher."
https://ro.wikipedia.org/wiki/Sensei

[25] https://www.adobe.com/ro/sensei.html

[26] https://dyntellbi.ro/inteligenta-artificiala-in-managementul-companiei/

[27] On the debate "How smart is" Artificial Intelligence? ", Which was also attended by
Alexandru Balan, research director at Bitdefender, and Vlad Marincas, one of the
founders of the startup InsightOutAnalytics. The debate took place within the series
"Romania in Europe", a HotNews.ro initiative, supported by the Konrad Adenauer

Foundation. - July 26, 2021- https://www.hotnews.ro/stiri-romania_in_europa-
24940655-cat-inteligenta- is-artificial-intelligence.htm- Gabriel Bejan, HotNews.ro.
[28] Idem 27

[29] "There is already consistent experience in the field that has been codified by writers,
producers, directors and so on. Do you want to reduce the number of adverbs or
adjectives in your script? Do you want to make sure that the characters speak differently
from each other? Do you want to generate an alternative rewrite, with fewer clichés?
There is an algorithm for all this! ” (...) "The future will also offer us the feature film
generated by GPT-3. And even if it doesn't win the first Oscar, all screenwriters paid
millions in Hollywood should be afraid of Al competition."

[30] Johann Paul Friedrich Richter (known as Jean Paul), (1763-1825), German writer who
imposed the novel on German literature. His work alternates the real plan with the
imaginary one, the acid irony with the lyrical effusion, a remarkable stylist, creator of
subtle  suggestions, atmosphere and  portraits of great sensitivity. -
https://ro.wikipedia.org/wiki/Jean_Paul
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poet, encyclopedist, memorialist, art historian and philosopher of history, minister,
parliamentarian, prime minister, university professor and Romanian academician.
George Cilinescu said: "lorga played in Romanian culture, in the first decades of the
twentieth century,"” the role of Voltaire ".
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20INTEGRAL.pdf

[38] https://www.juridice.ro/730436/inteligenta-artificiala-vs-creativitatea-umana-
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Abstract

This research paper describes documents and confirms the benefits of
applying extended reality (XR) into Higher education. Challenges that occur in
the comprehensive reality (XR) domain (such as virtual reality (VR), augmented
reality (AR), and mixed reality (MR)), as well as their causes and solutions, will
be further discussed. The upcoming chapters will include perspectives from
technology, design, human factors, and various technologies and ideas. XR is
primarily or exclusively focused on the display, as it does not include other
modalities such as audio, haptic, smell, or touch. Therefore, the primary focus
will be on the benefits of using XR, though other disciplines that may intersect
with Higher Education, where appropriate. As a whole, the study aspires to
provide a comprehensive overview of the XR challenges, opportunities, and
future trends that will be applied in educational institutions.

Primary research in the form of survey research (exploratory research) that
included 83 subjects showed a high awareness of XR among students of chosen
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HEI and usage of this technology in students' daily lives, and whether they use
XR depends on the age of the survey respondents. To determine whether there
was a correlation between the use of augmented reality and the age of the survey
respondents, non-parametric statistics based on the ranks of observations -
Spearman's correlation coefficient - were used. IBM SPSS statistical data
processing and analysis software was used to calculate Spearman's correlation
coefficient. Based on the sample observations and the inference statistics used, it
cannot be asserted that there is a direct correlation between the use of
augmented reality in everyday life and the age of the survey respondents.
However, the results showed that a high rate of respondents is aware of XR
(78,31%) but if they use this technology in their daily lives, are almost evenly
distributed: use it in daily lives 34,94% of survey respondents do not use it
33,73%) and Maybe (not aware of the same) 31,33% survey respondents.

Keywords: extended reality (XR); higher education; higher education
institutions (HEI); Spearman’s correlation coefficient.

JEL Classification: 123

Introduction

Today's higher education institutions face increased pressure to deliver
outstanding learning experiences to an increasingly diverse student population, as
well as exceptional, technology-enhanced teaching. Since XR has gained traction in
educational settings, it is well-positioned to address some of these issues. However,
the opportunities and challenges associated with students and teachers using virtual
tools are all examples of evaluation opportunities (e.g., virtual lab instruments and
materials) [Ziker, 2020]. Speaking of virtual, it is essential to emphasise that this
term refers to Virtual reality (VR), augmented reality (AR), and mixed reality (MR),
which are all terms that are used to explain the same thing. Even though they provide
significantly different experiences and capabilities, the relative merits and drawbacks
of these systems must be weighed against the requirements of any particular
application before they can be considered [Allcoat, 2021).

Without a doubt, technology has improved education over decades in the digital
age. The fact that collaborative computer networks were widely adopted in the late
1980s and 1990s quickly gave way to internet-based learning delivery. This new
XR interaction between visualisation technology and human perception is
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enthralling and can fundamentally alter the dynamics of teaching and learning [The
EdTech Podcast, 2020].

As teaching and learning models are continually being tested during the
educational path, these ulterior motives that can significantly alter our perceptions
of self, time, and free will, should be further examined (Andeli¢, Kuleto, 2013).
However, using emerging technologies such as XR in higher educational systems
raises many ethical and philosophical concerns about data collection, control, and
exploitation in the XR ecosystem. In this paper, the primary focus will be on higher
educational personalised learning experience, as it is a significant part of the
currently developing XR ecosystem.

Even though the shift in computational capabilities used in Higher education is
always welcome, ethical guidelines for XR systems that do not jeopardise an
individual's rights through various methodologies should always be further
discussed. Social conditioning and the physical environment significantly affect
people's personal biases and ideas about social connections and self-identity and
how they perceive themselves. As a result of digital technologies and information
access, our perception of reality has been fundamentally altered [IEE, 2021].

To mitigate the possibility of increased XR impacts, proactive measures such as
identifying solutions, establishing standards, and implementing governance-
friendly approaches are required. Rather than waiting to see what the future holds,
society should consider practical ways to improve the Higher Educational systems
right now, and that is our motivation to conduct this study.

The authors, conducted a survey among students of Information Technology
School ITS- Belgrade in Serbia, to understand their familiarity with XR and if they
use these technologies in their daily lives. Aldo, this research is explanatory, it has
its importance and contribution to the body of knowledge. This research and its
added value are primarily due to a dearth of studies on using XR among university
students in general and Serbian students in particular.

1. Method

The research used the methodology of participant observation, literature review
(document analysis) and survey research. Survey (exploratory) research among 83
students of Information Technology School ITS — Belgrade was conducted to
understand the level of awareness of XR among students and if age influences XR
usage. In addition, the respondents were asked questions identifying their
understanding of XR technologies (by recognising basic definition) and their daily
usage of this technology:
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1. "Cross Reality or Extended reality (XR) is a catch-all term for technologies
that include virtual reality (VR), augmented reality (AR), and virtual worlds (VWs)
[Hooker, 2021] "with options: "true ", "false "and "I do not know "and

2. "Do you use Extended reality in your daily lives? With options: "yes ", "no ",
and "I do not know".

The variables analysed in this research is given in table 1.

Table 1. Variable analysed

Code Variable name
Sex Gender
Age Age

Schooling  Already completed
Activity Type of activity
XRUSE Use XR in your daily lives
Cross Reality or Extended reality (XR) is a catch-all term for technologies
XRDEF that include virtual reality (VR), augmented reality (AR),
and virtual worlds (VW5s)

The subject of the research is the connection, i.e. the association between the
use of augmented reality as a presentation of digital information through the real
world and the age of the respondents from the survey sample. The research will
focus on discovering a systematic and consistent connection between the levels, i.e.
the names of the mentioned variables (the use of augmented reality in everyday life
and the age of the respondents from the survey sample). As the answers to the same
guestions are presented as non-metric (categorical) data, and as such, as measured
on the ordinal scale, we can talk about the modalities (names) of the categories to
which the observations from the sample belong. The statistical method to be used
in the paper will answer four critical questions related to the research of the
connection between the use of augmented reality and the age of the respondents
from the survey sample:

1. Is there a relationship between these variables? If a conclusion is made
based on statistical significance about the existence of a connection, another
guestion arises.

2. Is the direction of that connection positive or negative, i.e. in the direction of
change of one variable followed by the same direction of change of another
variable or are the directions of their connections opposite.
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3. After determining the direction of the connection, the strength of the
connection is examined, measured by the appropriate indicator-coefficient, whose
measured value indicates either that there is no connection or that there is a weak
connection, or that the existence of a moderate or strong connection is determined.

4. The last statement concerns the determination of the type of connection
between variables, i.e. whether the connection is of linear type (strength and
direction of connection are unchanged for the area of the definition of these
variables) or nonlinear type (strength and/or direction of connection between
variables change in certain parts areas of the definition of the mentioned variables).

To check the existence of a connection between the use of augmented reality
and the age of the respondents from the survey sample, non - parametric statistics
based on the ranks of observations - Spearman's correlation coefficient were used
[Allen, 2017]. Spearman's correlation coefficient was calculated based on IBM
SPSS statistical data processing and analysis software. The null and alternative
hypotheses of the test are as follows:

HO: The use of augmented reality does not depend on the age of the respondents.

X1: The use of augmented reality depends on the age of the respondents.

2. Results

2.1. Literature review (document analysis)

2.1.1. Responsible innovation in Higher Education Institutions

Innovative thinking provides students at higher educational institutions with
new functional abilities, frequently developing entrepreneurial competencies
Simovi¢ and Ili¢ points out the importance of developing digital entrepreneurial
competencies, using well-known tools for measuring them, as well as motivating
students who have a highly developed potential of digital entrepreneurial
competencies, to turn to start their own business [Simovi¢, 1li¢, 2021]. Therefore, it
encourages the establishment of new businesses, creating new job opportunities,
and creating a more prosperous economic future for them. As demonstrated by the
development of penicillin, safe drinking water, and sanitation, the ability to
innovate has also benefited us economically [Kormelink, 2019]. The same goes for
cutting-edge technologies. As a result of the innovations in educational systems,
there can be seen many benefits among both students and teachers in various ways.

Whether or not these innovations in higher education are acceptable will depend
on how we employ these technologies that we have today. Therefore, we must take
responsibility for our creations and recognise that technology is never neutral.
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There are a variety of social implications associated with each new technological
development, both positive and negative.

Even though it is acknowledged that it is necessary to conduct a critical and
systematic examination of our technologies' commitment to sustainability, privacy,
and accountability, our future innovations must not only contribute to solving the
most pressing problems in Higher Education Institutions, but they must also be
projects that foster consensus around universally held moral values.

Technology and the scientific foundations upon which it is built are far too
important to be ignored at this point. It is insufficient to focus solely on the outcomes
of decisions. To foster responsible innovation, we must be proactive in ensuring that
the values embedded in today's technologies are made explicit and communicated to
those using them [Kormelink, 2019]. Even though students can currently participate
in XR projects in their spare time, institutions should provide XR access on campus
to enable these projects to be successful. In some cases, projects included everything
from short-term research projects like developing an augmented reality app for a
journalism class project to long-term educational endeavours like creating an app that
can teach students to be responsible innovation drivers. Learning that is initiated and
directed by the learner is frequently the most effective type of learning. Student
access to virtual reality headsets and powerful computers is only possible if
educational institutions make these tools available. Students who do not have direct
access to these technologies can still access this technology through university
computer labs or studios. Having access to technology through a technology lending
program is even more advantageous for these individuals. Accessibility and
assistance are essential requirements for encouraging development in the XR field
while students are on their formal education path [Educase, 2020].

Students' extracurricular activities can also be an excellent way to pique their
interest in XR technology when organising an event that will draw a large number
of people, such as a virtual reality game night, because students are more likely to
get involved in this kind of event, rather than attending seminars or webinars in the
age of global pandemic. As with any new medium, it is necessary to develop new
methods of evaluating student work. To incorporate self-directed learning into
assessments, instructors must rethink their course assignments and program
outcome assessment criteria.

2.1.2. Potential of XR
In other words, students and teachers at higher educational institutions are already
influenced by virtual and augmented reality innovations. Moreover, implementation
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can be seen in various industries, including health-care education, among others.
More advanced virtual reality platforms and technologies, such as virtual reality
(VR), have been implemented in nursing and medical schools, allowing these devices
and platforms to be used to their full potential. Of course, the student's motivation
and willingness to work hard are critical to the success of this learning method.
Institutes and teachers will understand an increasing number of natural learner
profiles through advanced data analytics and the development of highly personalised,
enhanced pedagogy. In conjunction with edge computing, immersive visualisation
will soon enable this type of personalised learning experience — even live — to be
delivered directly to a student's vision. It demonstrates thus that learners' motivation
and knowledge retention are strongly correlated, but its true potential lies in its ability
to achieve a high degree of personalisation of learning. These data have the potential
to revolutionise current educational standards and methods of instruction. However,
the program's director should have prior experience with orientation and guiding
students through the teaching process to succeed.

It is not uncommon for new methods, products, and technologies to take some
time to gain widespread acceptance before they become widely used. Several
learning methods, including virtual reality (VR) traditional and video media, were
recently investigated by [Allcoat et al, 2018] who found that they were effective.
They discovered that virtual reality improved learning and increased engagement,
and a higher level of positive emotions in those who participated in the VR
experience. Furthermore, it is possible that being in a good mood impacts learning
by increasing cognitive flexibility [Seligman et al., 2009]. The researchers have
also discovered that positive emotion and high immersion significantly impacted
knowledge acquisition in a study they conducted [Olmos-Raya et al., 2018].

By integrating collaborative e-learning, augmented reality (AR). virtual reality
(VR]) and mixed reality (MR), the potential of extended reality (XR). can easily
be seen. Immersive VR/AR applications combined with collaborative learning
enable the "learning-by-doing effect" on deep, comprehensive learning and
simulations that engage all five senses [Bucea-Manea-Tonis, 2020].

In the Internet of Things era, e-learning technology and trends [Alfaro, 2021]
offers several significant benefits to organisations [Mumtaz, 2017]. Thus far, the
best description of XR has been that it enables spatial localisation and
experimentation in a variety of subject matter areas while also promoting
innovative practices such as informal and ludic activities. In addition, it motivates
learning and establishes new value scales.
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When it comes to collaboration and deeper learning, XR has an additional
advantage due to its capacity to provide broad education. Respondents perceptions of
e-learning and XR immersion were gleaned from an online survey that elicited
responses regarding respondents perspectives on the impact and influence of virtual
technologies on work, study, and social life. The study enrolled all Serbian,
Romanian, and Hungarian college students from public and private higher
educational institutions. The study collected data on students' perceptions of XR in
the context of online learning in three Eastern European countries. Millennials, like
their teachers, are enthusiastic about new technologies. Students are busy, constantly
moving, and eager to learn and expand their horizons through new experiences.
However, these universities have not yet adopted XR technologies [Bucea-Manea-
Tonis, 2020].

Researchers from a wide range of disciplines are becoming increasingly interested
in the potential of extended reality as a learning tool. For example, in engineering,
computer science, and astronomy, measuring learning outcomes and experimenting
with virtual reality (VR) are becoming more common [Hamilton et al, 2020]. In
addition, medical education is currently being evaluated for its potential to aid in the
comprehension of anatomy and the intricate interrelationships that exist between
organs [Alfalah et al., 2018].

Further research is needed to determine whether or not extended reality is
practical for teaching and learning and how to design effective learning applications
[Parong & Mayer, 2018]. The inconsistency of previous XR learning outcome
measures may be due to the program's design rather than the medium itself, as
previously suggested [Parong & Mayer, 2018]. For positive educational outcomes to
be achieved, improved guidance on best practices in virtual reality design must be
developed [Jensen & Konradsen, 2018].

By leveraging XR in lifelong learning, the educational system is being
transformed in a way that is complementary to the rapid adoption of online and
hybrid learning, both of which are critical to the future of work [University of
Waterloo, 2021]. Blended and remote education and working will become more
prevalent in the future, with augmented and virtual reality solutions providing
unprecedented opportunities for training and community engagement in this
environment. It is possible to practice difficult situations and high-risk skills safely
and repeatedly by utilising XR technology [Inside Higher Ed, 2021].

From higher educational institutions, working students can use the most of XR
(and 3D modelling]. that allows them to collaborate with colleagues in the office
from a distance by connecting to the office network and gaining access to the
computer of another XR device while being able to do all the curriculums and
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exams [Inside Higher Ed, 2021]. To put it another way, higher education
institutions and industry partners who are committed to ethical innovation and
long-term workplace sustainability are seeing unprecedented opportunities for
collaborative efforts in the workplace.

2.2. Survey results

The main survey results are displayed in table 2. Most of the respondents are
female, 53,01%, while 46,99% are male. Respondents are aged from 18 to 24 years
(54.22%) then from 25 to 31 years (26,51%) and 32 to 40 years (19,28). Mainly,
respondents have completed Higher education (vocational studies) within 77,11%
and high school 22,89%. The respondents are students (master vocational studies).
69,88% or former students (30,12%). Table 2 shows social-demographic
characteristics of respondents.

Table 2. Social-demographic characteristics of respondents

Variables Code % N
Please choose your gender GENDER

Male 46,99 39
Female 53,01 44
| do not want to specify 0,00 0

How old are you? AGE

from 18 to 24 years old 54,22 45
from 25 to 31 years old 26,51 22
from 32 to 40 years old 19,28 16
Regarding your schooling, please choose only one of

the options (already completed) SCHOOLING

High school 22,89 19
Higher education 77,11 64
Regarding your activity, please choose only one of the

options: ACTIVITY

| am a student 69,88 58
I plan to become a student 0,00 0

I am a former student 30,12 25
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The table 3 shows frequency and percentage of answers regarding the research
questions referring to knowledge (familiarity) of XR of the respondents and their
usage of those technologies. Respondents are aware of XR (78,31%). and not sure
(21,69%), and they use this technology in their daily lives (34,94%), do not use it
(33,73%) and Maybe (not aware of the same) 31,33%. Almost distributions among
survey respondents regarding their usage of this technology in their daily lives can
be explained by the fact that Serbia is a mid-income country and that XR
technology is still not commonly used and affordable to most.

Table 3. Frequency and percentage of answers of study respondents

Cross Reality or Extended reality (XR) is a catch-all term for
technologies that include virtual reality (VR), augmented reality

(AR) , and virtual worlds (VWs]. XRDEF

True 78,31 | 65

False 000 |0

I do not know 2169 | 18
XRUSE

Do you use Extended reality in your daily lives?

Yes 34,94 | 29

No 33,73 | 28

Maybe (not aware of the same]. 31,33 | 26

Table 4. shows results of the correlations analysis between the variables XR
USE and AGE and results of Spearman’s test.

Based on the obtained results from the survey sample, a statistical conclusion is
made that there is no connection between the use of augmented reality in everyday
life and the age of respondents from the survey sample since the correlation
coefficient is not statistically significant at 5% (probability 0.768]. as the sample
was obtained from the population of students of technological sciences
(information technology) which is also a feature common to all observations from
the sample, the claim that the connection between the use of augmented reality in
everyday life and the age of respondents from the sample will be further examined
by calculation partial (partial) correlation coefficient. Unlike the previously
mentioned correlation, the existence or non-existence of which is indicated by the
Spearman coefficient, the partial correlation coefficient shows the correlation
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between two variables of interest, excluding the influence of the third (or more
other) variables. Variables whose influence is removed from the total relationship
between two specific variables are assumed to impact the relationship of a certain
intensity: from negligibly small influence in the overall strength of the relationship
to large that can determine or cancel the relationship. Depending on the number of
variables the influence is under control, the partial correlation coefficient can be
first or higher. The partial correlation coefficient was calculated based on IBM
SPSS statistical data processing and analysis software and presented in table 5.

Table 4. Correlations between XR USE and AGE variables

XR

Control Variables USE AGE
Spearman's XR Correlation Coefficient 1.000 .029
rho USE Sig. (2-tailed]. . .768
N 103 103
Bootstrap® | Bias .000 .002
Std. Error .000 .093
95% Confidence Lower 1.000 -.166
Interval Upper 1.000 217
AGE Correlation Coefficient .029 1.000
Sig. (2-tailed]. .768 .
N 103 103
Bootstrap® | Bias .002 .000
Std. Error .093 .000
95% Confidence Lower -.166 1.000
Interval Upper 217 1.000

As the level of the variables of education and current status in education were
excluded from the influence of augmented reality in everyday life and the age of
the respondents from the influence of the sample, the obtained partial correlation
coefficient is of the second order. Therefore, the probability of 0.222 indicates that
the null hypothesis cannot be rejected in favour of the alternative, i.e. the
conclusion obtained by calculating Spearman's correlation coefficient is confirmed,
and that is that there are no statistically significant indications of a relationship
between these variables from the obtained survey sample. Thus, the final result is
that, based on observations from the sample and after the applied methods of
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inference statistics, it cannot be claimed that there is a specific connection between
the use of augmented reality in everyday life and the age of respondents from the
survey sample.

Table 5. Correlations and Bootstrap

Control Variables AGE |XR USE
SCHOOLING & AGE  Correlation 1.000 -.123
ACTIVITY Significance (2-tailed]. ) 222
df 0 99
Bootstrap? Bias .000 .002
Std. Error .000 103
95% Confidence Lower 1.000 -.312
Interval Upper | 1.000  .084
XR USE Correlation -123  1.000
Significance (2-tailed]. 222 .
df 99 0
Bootstrap? |Bias .002 .000
Std. Error .103 .000
95% Confidence Lower -312 1.000
Interval Upper 084 1.000
3. Discussion

Most of the respondents are female 53,01%, aged 18 to 24 years old, with
completed Higher education (vocational studies) and in the status of student
(master vocational studies). within 78,31%. In general, respondents are aware of
XR (86,75%) and use this technology in their daily lives (34,94%) do not use it
33,73%. Also, 31,33% of respondents, regarding whether they use XR in everyday
lives, chose the option "Maybe (not aware of the same)" that implicates that they
are unsure if they use Al in their daily lives.

A second-order partial correlation coefficient was obtained because the
variables education level and current educational status were excluded from the
influence of augmented reality in everyday life, and respondents' age was excluded
from the sample's influence. To put it another way, this probability of 0.222 means
the null hypothesis cannot be rejected, favouring an alternative, which confirms our
conclusion from calculating the Spearman's correlation coefficient: no statistically
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significant evidence exists for a link between the variables in the data we collected.
Conclusion: Observations from the sample and applied statistical inference
methods do not support the claim that augmented reality use in everyday life is
associated with respondents' age from the survey sample.

Conclusion

It is not surprising that the research failed to establish a connection between the
variables because a strict connection might be a limiting factor. If research shows
that the correlation between variables, for example, is negative and strong, we
would have a situation in which, for example, our variables of interest (use of XR
and age of respondents]. move in opposite directions: with increasing age, the use
of augmented reality decreases. Therefore, we should specify that the conclusion
made based on the selected sample and characteristics should be added to all
existing research as a conclusion that within the sample of information technology
students, the variability is explained in such a way, but that further research is
needed to make a correct statistical conclusion. the whole population. Of course,
determining and testing all types of samples based on which a conclusion about the
entire population would be made is expensive and requires huge resources, or
testing the entire population without isolation, which is almost impossible to report
in most cases. Therefore our statement is in line with sample and limited resources,
which represents the limitations of this research study.

Almost even distributions among survey respondents when regarding they
usage of this technology in their daily lives can be explained with the fact that
Serbia is mid-income country and that XR technology is still not commonly used
and affordable to most or that XR is not promoted well enough among the HEI
students and that these institutions should explore the possibilities and challenges
that introduction of XR in HEI could bring which is the direction of future
research.
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Abstract

The sector of small and medium enterprises and entrepreneurs (SMEs) could
play a key role in further national economic growth of Serbia through employ-
ment, increasing competitiveness and exports, but also in solving the problem of
unequal regional development.

One of the most economically and demographically underdeveloped regions
in Serbia is the Timok region. This region is also characterized by reduced
investment activities in the SME sector. Increasing the attractiveness of the
region for new entrepreneurs and investors and increasing the competitiveness of
local entrepreneurs will create new, attractive and stable jobs, which will further
help to retain qualified people in the region. This paper gives a voice to future
bearers of economic activity in this specific region, and represents the first
research on entrepreneurial attitudes, opinions and intentions of young people in
this part of Serbia.

199 students of the final years of Bachelor and Master Studies of manage-
ment in the Timok region participated in the analysis of entrepreneurial intentions.
The obtained research results indicate that students have an entrepreneurial
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intention and that people from their immediate environment have a mostly
positive attitude towards entrepreneurship. Respondents believe that they
possess necessary theoretical knowledge and skills, but not practical ones. The
results of the research point to the necessity of shifting the focus of education
from a strictly academic to a practical level, to the connection of educational
institutions with the economy, to the better connection among entrepreneurs
themselves, and to an urgent need for the activation of entrepreneurs’associations.

Keywords: entrepreneurial intention; management students; Timok region;
entrepreneurship.

JEL Classification: L26, M13, M20, 031

Introduction

In recent decades, the neoliberal concept of economic policy in Serbia has created
extremely poor results in all areas of economic and social developments. This implies
low global competitiveness, high foreign indebtedness, deindustrialization of the
country, high unemployment rates and chronic illiquidity of the companies. There are
also undesirable demographic trends, especially within younger population and
highly educated people, who go from rural areas to larger cities, and from larger
cities to foreign countries. Migration of people from smaller cities to larger ones
leads to regional inequality in Serbia. According to the World Bank report “Towards
a new social contract”, regional inequality in Serbia is quite pronounced and Serbia is
among the countries in Europe and Central Asia that have the greatest inequality in
relation to which region people come from [Devarajan & Mottaghi, 2015]. Such
parameters require the implementation of a new economic policy that would lead to
sustainable growth and economic development, eliminate regional disparities,
provide the necessary level of investment and provide a favourable environment for
the development of small and medium enterprises.

One of the ways to achieve sustainable economic growth is entrepreneurship,
which has created positive results in the developed world. Various scholars have
identified entrepreneurship as a major factor in every country’s economic and
social development [Perez-Perez et al., 2021; Nguyen & Duong, 2021; Jena, 2020;
Sergi et al., 2019]. Entrepreneurship is crucial in the sense that it improves
economic efficiency, brings innovation into labor markets and production, creates
new jobs, and enhances employment rate [Ataei et al., 2020]. Innovation and small,
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flexible business entities in which creativity and innovation are implemented faster
became a priority in the economy with globalization and rapid changes on the
international market. The European Union has already recognized the need for the
strategic turnover to this new concept of economic development and has defined
numerous key politics with the aim of encouraging entrepreneurship and businesses
based on it. According to Ungureanu (2020), micro and small and medium-sized
enterprises (SMEs) account for 99% of EU businesses and provide two-thirds of
private sector jobs. Also, they contribute more than half of the total added value
created by EU businesses [Ungureanu & Ungureanu, 2020].

As seen in the EU example, government policies and education system should be
perceived in a way that positively influences attitudes or intentions of entrepreneurs
and potential entrepreneurs. Involvement of theory can help create a suitable educa-
tion system and policies that support creative thinking, stimulate entrepreneurship
intention and further the same behaviour [Linan & Santos, 2011]. A bigger number of
successful new enterprises would bring the creation of new workplaces, enlargement
of incomes, innovation implementation and creation of the economy based on
knowledge, thus resulting in the encouragement of the regional and national
economic growth and development. Therefore, entrepreneurship can be considered as
an engine of a nation’s and local region’s long-term economic growth.

Entrepreneurship is defined as the process were an individual pursues a business
opportunity without regard to the resources he or she currently manages, and as the
"art" of translating an idea into a new business ventur [Baringer & Ireland, 2010].
Entrepreneurs recognize opportunity as an unmet market need and translate it into a
successful business, starting a new business to meet those needs [Hsieh et al.,
2007; Moor et al., 2008].

Research on entrepreneurship has grown significantly in recent years, leading to
different sub-fields, such as entrepreneurial behavior [Kraus et al., 2020]. One of the
most common dilemmas regarding entrepreneurs is: Are entrepreneurs born or
become over time? This question is based on the myth that some people are naturally
destined to be entrepreneurs. Although the success of the company is influenced by a
large number of factors, such as the economic crisis [Isabirye, 2021], the success of
starting a business largely depends on the entrepreneurial intentions of the future
entrepreneur and his willingness to "sacrifice” to achieve business goals. The two
main factors that can influence the launch of a successful business venture are:
entrepreneurial opportunity and individual propensity for entrepreneurship. An
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entrepreneurial opportunity is a favorable set of circumstances that creates the need
for a new product, service or business [Baringer & Ireland, 2010].

With emphasis on the unequal regional development in Serbia, as well as the
unequal development of entrepreneurship, the aim of this paper is to give a voice to
the future carriers of the entrepreneurial activities in this area and to look more
detailed at problems and opinions of these residents. The motive of the authors is
that the results of this research could help create favourable conditions for a further
increase in the level of entrepreneurial intent and activity, which will further result
in a reduction of migration from this region.

According to authors’ cognition between various previous research on entrepre-
neurial potential and activities on the student population in the Republic of Serbia
[Jovin & Josanov-Vrgovic, 2018; Jovicic-Vukovic & Papic-Blagojevic, 2018;
Petkovic et al, 2018; Bjekic & Strugar-Jelaca, 2019; Nikolic et al, 2017; Djordjevic
et al, 2012; Rajkovic et al, 2020], there is not a single one which specifically
concentrates on students from the Timok region.

The subject of this research is to examine personal attitudes and opinions of
management students in the Timok region on entrepreneurship through the following
research questions:

1. Do students of management in the Timok region have entrepreneur intention?

2. How do students estimate their own entrepreneurial abilities?

3. What is the social assessment of entrepreneurship?

4, How much are students familiarized with measures and bodies, which
support entrepreneurship?

Literature Review

Entrepreneurial intention

Intentions, as the single best predictor of behavior [Ajzen, 1991; Ajzen, 2001],
are the result of a conscious process that takes time, requires some deliberation,
and focuses on consequences [Loewenstein et al., 2001]. In essence, intentions are
desires the agent is committed to that are achieved through the execution of a
certain plan [Morveli-Espinoza, et al.,, 2019]. In the case of entrepreneurial
intention, this desire is to start one's own business [Crant, 1996; Krueger et al.,
2000; Krueger, 2009]. Kolvereid emphasize that in entrepreneurship as a multi-step
process that leads up to venture creation, intention can be considered as the first
step [Kolvereid, 1996]. Molina-Sanchez and Garcia (2020) explain entrepreneurial
intention as thinking about entrepreneurial activities and having a positive attitude
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about it, Linan emphasise that entrepreneurial intention indicates the effort that the
person will make to carry out that entrepreneurial behavior [Linan et al., 2009;
Linan et al., 2011], while De Clercq defiend it as a person's aspiration or tendency
towards entrepreneurship [De Clercq et al., 2013].

The study of intent to predict a specific type of behavior has a long history in
social psychology [Ajzen, 1991; Ajzen, 2002]. Intention is regarded especially
significant when it comes to behaviors that are rare, not easy to observe and remote
in time, as is entrepreneurial behavior [Krueger & Brazeal, 1994]. Having in mind
that the motivation to start one’s own business is crucial in this process, knowledge
of entrepreneurial intentions is very important. Namely, it is possible to
systematically and deliberately affect the increase in the number of entrepreneurs
through the development of entrepreneurial intentions at individuals. In this way
the positive effect on society as a whole can be realized, so the study of
entrepreneurial intention is of great social significance [Nikolic et al., 2017].

To understand the consequences of intentions require that we understand the
antecedents of intention (motivational “antecedents” by Ajzen, 1991). Antecedents
are various external factors, such as social and personal ones, which influence
attitudes [Krueger & Carsrud, 1993]. Attitudes influence intention, which further
predict behavior. Therefore, we can say that intentions are used as a mediator or
catalyst for action. Much of entrepreneurship is intentional, and, therefore, the use
of intention models provides a good means of examining the precursors to business
start-up [Krueger, 2000]. Two dominant formal, theory-driven models of intentions
are the theory of planned behavior (TPB) by Ajzen and Fishbein and Shapero and
Sokol’s model of entreprencurial event (SEE) [Krueger et al., 2000].

The central construct in the TPB is the individual’s intention to perform a given
behavior under volitional control [Ajzen, 1991]. TPB explains that intention is best
predicted by attitude towards the behavior (ATB), subjective norms (SN) and
perceived behavioral control (PBC). Therefore, exogenous factors (such as traits,
demographics, skills and social, cultural and financial support) indirectly influence
intention and behavior. According to Ajzen (1991), the more favorable the attitude
and subjective norm and the greater the perceived behavioral control is, the
stronger should be the intention of an individual to perform the behavior under
consideration [Ajzen, 1991]. Perceived behavioral control plays a pivotal part in
the theory of planned behavior; along with the intention towards the behavior, it
can be used directly to predict behavioral achievement. While subjective norm and
attitude toward the behavior influence the intention, the role of PBC is expected to
be more decisive for action [Autio et al., 2001].
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According to Shapero and Sokol (1982) human behavior is influential by the
displacement, which can be positive or negative [Shapero & Sokol, 1982].
Displacement results in change of the behavior, and a person choose the best result
between the alternatives. Based on this model resulting behavior will depend on
propensity to act and the relative credibility of alternative behaviors [Peterman &
Kennedy, 2003]. Propensity to act is the personal disposition to act upon one’s
decision and it should be seen as a moderate effect [Krueger, 1993]. Direct effect
on alternatives has credibility i.e. starting a new enterprise should be seen as a
credible opportunity. Credibility requires perceived desirability and perceived
feasibility.

In recent years, research dealing with the concept of entrepreneurial intention
has increased exponentially. According to Perez-Perez et al, education and training
occupy a significant place on the list of methods to increase entrepreneurial
intention. The research results of these authors suggest that students become aware
of their need for additional training and the difficulties of entrepreneurship and
company management [Perez-Perez et al., 2021].

New business activities are undertaken by those who believe that they have the
skills, knowledge and motivation to start a business venture by recognizing the
necessary conditions and opportunities [Levi & Autio, 2008]. Educational and
structural support factors positively influence the entrepreneurial intentions of
students [Linan et al., 2011]. Obtaining adequate skills and knowledge can provoke
entrepreneurial intentions of individuals. Literature has shown that entrepreneurial
intentions of students are positively influenced by skills and values [Linan, 2008],
personal attitudes, perceived support and perceptions of behavior control [Ambad
& Damit, 2015], attitudes towards entrepreneurs, entrepreneurial activities and
their social function [Veciana et al., 2005].

Rajkovic and associates compared entrepreneurial intentions among students
and employees in Serbia. The importance of their research is that it indicates a
greater propensity for entrepreneurship among students than among employees.
Students should be systematically encouraged for entrepreneurship, by reinforcing
the need for achievement and being proactive. However, it is paramount that
students, who show a propensity for entrepreneurship, are given appropriate
financial assistance and incentives to increase their risk-taking readiness [Rajkovic
et al., 2020].

Liu and Zhao investigated family education parental factors of tourism and
hospitality students’ entreprencurial intention. Their findings suggest that parents’
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attitudes directly affect tourism and hospitality students’ entrepreneurial attitude
and perceived behavioral control, ultimately impacting these students’
entrepreneurial intention [Liu & Zhao, 2021]. Results from the research conducted
among students in Croatia and Bosnia showed that support from social
environment (such as family and friends) and personal experience in
entrepreneurship have significant impact on career orientation towards
entrepreneurship [Krneta et al., 2015]. The study conducted in Bosnia supported
these results and stressed the need to strengthen the social context and potential
support of social capital in the development of youth entrepreneurship [Langer et
al., 2016].

Conditions for entrepreneurship development in Serbia

Unemployment of young people is a very serious problem in Serbia. The youth
unemployment rate in Serbia averaged 39.53% from 2011 until 2020, and the youth
unemployment rate for 2020 was 30.78 % (statista.com). The economic facts and
environment in Serbia along with the lack of trust in the system create pessimistic
expectations with young people. According to the Global Competitiveness Report,
Serbia is among top-ranked countries with the biggest brain-drain in the world, along
with Bosnia and Herzegovina, Croatia and North Macedonia’.

According to the same report from 2019, Serbia occupied the 72" place on
Global Competitiveness ranking out of 140 countries surveyed (7 places better than
in 2018). In relation to the surrounding countries, according to the aggregate index
that measures global competitiveness, Serbia is ranked better than Montenegro
(73" place), Albania (81% place), North Macedonia (82" place) and Bosnia (92"
place). Out of the countries of the region, Slovenia is ranked the best (35" place),
followed by Hungary 47", Bulgaria 49", Romania 51% and Croatia 63" place
(Global Competitiveness Report for 2019).

The look at the two pillars, in the same report, which mark Innovation ecosystems
of the country, shows that Serbia holds the high 54™ place (according to the 11™ pillar
of Business dynamism) and the 59" place (according to the 12" pillar of Innovation
capability). Nevertheless, within the 11" pillar, Entrepreneurial culture shows that
Serbia’s rank is 92, and in this sub pillar, Companies embracing disruptive ideas
Serbia reached the best, but still low ranking (80" place), and within Attitude towards

1 On the scale of 1 to 7 (1= all talented people leaving the country; 7= all talented
people staying in the country), BiH scored 1.76, followed by Croatia (1.88), North
Macedonia (2.13) and Serbia (2.31).
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entrepreneurial risk the lowest (107" place) (the Global Competitiveness Report
Serbia). This only proves that entrepreneurial culture is not nurture in population, and
that Serbian national culture with a high risk avoidance (Hofstede dimension) is not
open to accept risk. Within the 12" pillar on the point Research and development,
Serbia takes the 55™ place. Moreover, the comparation of the data on innovation
rankings in the Reports from previous years is encouraging since the Republic of
Serbia shows growth of all parameters that concern innovation. We believe that the
continuous improvement of the quality of scientific-research institutions, education
and cooperation of universities and industry will in the future encourage
entrepreneurial culture in the country.

On the list of the World Bank Doing Business Report for 2020, Serbia holds the
44™ place out of 190, and this is 4 places better than the year before (48" in 2019),
but still the conditions to do business in Serbia are not favourable
(doingbusiness.org).

The analysis of the institutional situation in Serbia reveals that a lot number of
strategies and action plans have been adopted as the systematic support for the
development of entrepreneurship, starting with the Strategy for the Development of
Small and Medium Enterprises and Entrepreneurship in the Republic of Serbia 2003-
2008 with the Action plan 2005-2007, continuing with the Strategy for Support to the
Development of Small and Medium Enterprises, Entrepreneurship and Competi-
tiveness for the period from 2015 to 2020 and the Action Plan for the implementation
of this strategy for 2015. Alignment with EU entrepreneurship support policy began
in 2005, with alignment to the documents such as A Small Business Act for Europe
and the principles of the European Charter for Small Enterprises. A Strategy for the
Development of Competitiveness and Innovation of Small and Medium-Sized
Enterprises for the period from 2008 to 2013 was adopted with the aim of increasing
competitiveness and exports, strengthening the capacity of companies and balanced
regional development in the Republic of Serbia [Djordjevic et al, 2011]. The
existence of continuity in the systematic support for the development of entrepre-
neurship since 2003 is evident, though without a lot of progress in practice and often
with just partial solutions not applicable in all regions of the country [Jovicic-
Vukovic & Papic-Blagojevic, 2018]. The key problems for SMEs that existed in
early 2000 remain today: lack of finance, too much bureaucracy, grey market, lack of
information, unfair competition, etc. [Bogetic, 2019].

2016 was declared the Year of Entrepreneurship and this program then grew
into the Decade of Entrepreneurship in which, in cooperation with the Ministry of
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Economy, the Development Fund, the Development Agency of Serbia (RAS),
various programs for starting a business were launched.

As part of its activities, the National Employment Service (NES) has a self-
employment support program that includes two areas — educational services and
financial support. After successful completion of the NES education, unemployed
persons can apply for grants to start their own enterprise (NES, 2019). Since
commercial banks consider start-up loans as too risky for financing, young
entrepreneurs have only the possibility by the Development Fund and the NES.
Unfortunately, these funds are not sufficient and therefore one of the biggest
systematic problems in Serbia is lack of financing.

The prevailing opinion in Serbia is that entrepreneurship is popular, but that
there are no incentives for development and therefore there is not enough
understanding of its importance [Popovic¢ et al., 2016]. Compared to other countries
in transition, Serbia is less successful in creating new businesses and new jobs.
Although great efforts have been made recently to attract foreign investors and create
new jobs, this can have both positive and negative consequences. One of the negative
consequences is certainly the exploitation of cheap labour. To prevent that, it is very
important to invest in the innovation of the nation, to start one’s own investments,
which means creating opportunities for the development of entrepreneurship and
small and medium enterprises. Every entrepreneurial venture that is launched is the
result of a certain entrepreneurial intention of an individual or a group of people.
Entrepreneurial intentions and readiness of the future entrepreneur to “sacrifice”
himself/herself to achieve business goals greatly influence the success of the started
business. Therefore, the analysis of attitudes and opinions of the potential carriers of
the entrepreneurial intentions in one country or a certain region in a country is very
important.

Timok region — basic characteristics and conditions for the development of the
SME sector

The Timok region is one of the underdeveloped and economically and demogra-
phically depressed regions of Serbia. The Timok region, which consists of eight
municipalities in two administrative districts, Bor and Zajecar, covers an area of
7,130 km®. Although it makes up a little more than 8% of the total area of the
Republic of Serbia, according to the results of the last census from 2011, 3.4% of the
total population of the Republic lived in this area, i.e. 244,959 inhabitants. The
average population density in the Timok region is 34 inhabitants / km? which is
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more than twice as less as the national average (81 inhabitants / km?). Although the
number of inhabitants was constantly growing in the period after the Second World
War until 1961, after 1961 the population decline began in the Zajecar administrative
district, and in Bor after 1981 [RZS, 2011].

Regional differences in GVA (gross value added) of the economy, especially
industry, indicate that the share of Bor and Zajecar districts is 2.4% in GVA of
industry in Serbia (data from the Statistical office of the Republic of Serbia from
2018). The achieved level of development of the Region indicates a lag behind the
national average according to the basic indicators. Bor and Zajecar districts in 2018
recorded 75.8% of the average GVA per capita, which indicates the below-average
productivity of industry of the Timok region (RS Relations Index = 100). The
employment of 268 people per 1,000 inhabitants for the Bor region and 242 for the
Zajecar region is below the Serbian average with 305 employees per 1,000
inhabitants [RZS, 2018].

Table no. 1. Number of Citizens in the Bor and Zajecar Regions through the Years

Year Number of citizens in the Bor Number of citizens in the Zajecar
region region
1948 144,049 173,603
1953 151,973 177,332
1961 160,096 178,623
1971 175,848 172,424
1981 180,463 170,682
1991 178,718 158,131
2002 146,551 137,561
2011 124,992 119,967

Social and state property dominates in the Timok region, while entrepreneurial
activities are stagnant. According to the report on the basic business results of the
SME sector in 2017, there was a territorial unevenness in the level of SME
development by regional areas, measured by the GVA indicator per employee, the
ratio of the area with the highest (City of Belgrade) and lowest values (Bor region)
was 3.4:1 [RZS, 2017]. The employees in the SMEs of the Region make up 2.1% of
the total number of employees in the SMEs of the Republic. The share of SMEs of
the Timok Region in turnover in the Republic of Serbia is 1.2%, while their share in
the creation of the GVA of the SME sector in the Republic of Serbia is 1.2% [RZS,
2018]. According to the SME Development Index, Bor and Zajecar districts are at the
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bottom of the scale in Serbia. In the Timok region, 2.1% of Serbian SMEs operate
(1.1% in Bor and 1% in Zajecar district) [RZS, 2018]. The pronounced disproportion
in the levels of economic development of the SME sector between the regions is a
great development constraint of the Serbian economy in the end.

According to the available data from 2018, there are 6,358 entrepreneurial
entities in the Timok region, which employs a total of 8,148 workers [RZS, 2018].
According to the data from the Regional Development Strategy of the Timok
region for the period 2011-2018, an average of 300 SMEs are opened annually in
the region of Eastern Serbia. The share of young people, up to 25 years of age,
among the owners of newly opened SMEs is less than 3%.

The Regional Development Strategy of the Timok region for the period 2011-
2018 recognizes the expected benefits from the development of SMEs, such as:
increasing the competitiveness of local businesses in regional, national and foreign
markets; creating new, attractive and stable jobs that will help keep qualified people
in the region; increasing the attractiveness of the region for potential and new
entrepreneurs and investors. The goal of the part support to entrepreneurship and
investments in the strategy is the increase of the competitiveness of entrepreneurs
from the Timok region. To achieve this goal, measures and activities are proposed for
the introduction of innovation and innovative approach to entrepreneurship, harmoni-
zation of human resources competencies with demand in the regional labour market,
as well as improvement of instruments to support existing and new entrepreneurs and
new investors. This should be achieved through awareness-raising campaigns among
entrepreneurs in the region about the need for innovation; building advisory mech-
anisms; building managerial competencies (knowledge, skills, motivation); retraining
people with inadequate education; supporting local entrepreneurs in penetrating
domestic and international markets; providing a site with the appropriate technical
infrastructure for the establishment of new investments. The strategy envisages the
implementation of various projects such as: “Strengthening competltiveness by raising
the innovation of the SME sector in Eastern Serbia”, “Support to cluster development
in Eastern Serbia”, “Improving the work of Business Incubator Centers in Eastern
Serbia”, “Youth Entrepreneurship”, “Harmonization of educational profile with the
needs of the economy in the region of Eastern Serbia”, “Establishment of a regional
revolving fund for the development of women's entrepreneurship”, “Improving the
work of business support institutions in Eastern Serbia”, etc. [RARIS, 2011]. However,
despite these activities, the share of SMEs from the Eastern Serbia Region in the total
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number of SMES in Serbia is still very small, which is a constraint for the development
of the economy of this region.

Methodology

Final year students at universities are very common sample in the
entrepreneurship literature [Esfandiar et al., 2019; Fayolle et al., 2006; Liu &
Zhao, 2021]. Research has shown that university graduates between 25 and 34
years old usually show the highest propensity to start their own business [Jena,
2020; Doanh & Bernat, 2019; Choudhury & Mandal, 2021]. Therefore, we selected
final-year Bachelor and Master students at at the Faculty of Management in
Zajecar, Megatrend University, as our study sample. In the Timok region, higher
education is organized through two faculties, Technical Faculty in Bor and the
Faculty of Management in Zajecar. We considered particularly management
students as the most suitable sample that could develop the intention of starting
their own enterprise, due to their formal knowledge. Consequently, the curriculum
of the students in our sample includes the courses of entrepreneurship and small
business management in their first and second years of the university. The data
used for the research were primary and they were collected through a
guestionnaire. The total number of respondents is 199, because the respondents are
only final year Bachelor and Master students. By collecting data in class, we have
provided a high response rate. The questionnaire contained questions taken from
the Entrepreneurial Intention Questionnaire of Linan and Chen [Linan & Chen,
2009] which were adapted for the purposes of our research. The statistical program
PSPP 1.2.0 was used for data processing. The conducted analyses are descriptive
statistics and a frequency analysis.

Results and discussion

To study the internal consistency of items in a questionnaire we calculated
Cronbach alpha coefficient. Overall reliability for the total of 25 items was 0.90,
which is an excellent consistency [Cho & Kim, 2015].

Out of the total number of respondents, 28% are male and 69% female (3% did
not answer the question), with an average age of 25 (M = 25.3), the total age range
of respondents is from 21 to 48.

Firstly, we asked for a more detailed description of the professional interests of
students, i.e. what they would like to do immediately after graduation. The highest
marked statement was the one about starting a company (M = 5.20), then working
as an employee (M = 4.47), and as the last one the education (M = 4.31). In the
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medium and long term, considering all the economic, personal, social advantages
and disadvantages as well as job stability, most students decide for paid work (M =
5.37) and then for the job of an entrepreneur (M = 4.99), the work on project is
marked the lowest (M = 4.93).

Table no. 2. Results of the Survey

Variable N Mean Std Dev  Minimum  Maximum
Working as an employee 185 4.47 1.94 1.00 7.00
Starting-up a firm 180 5.20 1.86 1.00 7.00
Follow on training and | 183 431 2.16 1.00 7.00
preparation

Salaried work 196 5.37 1.53 1.00 7.00
Liberal 181 4.93 1.55 1.00 7.00
Entrepreneur 185 4.99 1.68 1.00 7.00

When asked if you have ever seriously considered becoming an entreprenedur,
44.72% of respondents answered positively (50.75% answered negatively, while
4.52% of respondents did not answer). Of all men, 47.27% gave a positive answer
that they were thinking of becoming an entrepreneur, the same percentage of male
respondents gave a negative answer. Regarding female respondents, a slightly higher
percentage answered negatively (52.17% answered negatively, 43.48% positively).

While the percentage of those who would not consider becoming an entrepreneur
is still high, the results pointed that there is the existence of the desire and intention
of management students in the Timok region to start and run their own business. This
implies a little dose of optimism, especially compared to the results of some previous
research. In the survey, conducted by CEVES, 65% of the citizens answered they
wished to work for the salary in the public sector and just 30% would like to start
their own business; as expected, the youngest (aged 18 to 29) had the highest
percentage of wish to be self-employed (36%) [CEVES, 2014]. Similar were the
answers in the survey of young people aged between 15 and 30, in which 57% of
them considered employment in the public sector to be safe employment, and even
58% did not plan to start their own business [Gradanska inicijativa, 2011].
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Aggregate measure Global entrepreneurship index shows slight improvement by a
better placement of Serbia in years, out of 137 countries, Serbia was 79" in 2017,
74" in 2018 and 67" in 2019°.

However, after completing their education, a very small number of young people
really decide to be entrepreneurs, and according to research in the Timok region, that
is less than 3% [RARIS, 2011]. These discrepancies between the intentions of young
people and the situation that occurs in practice indicate that it is necessary to conduct
a more detailed research to analyse what young people face in practice and what the
difficulties that deter them from their intentions to become entrepreneurs are.

The existence of entrepreneurial intention between young people could be a
significant stimulus in reducing very high youth unemployment. In this regard,
integration of theory and practice to raise the development of competencies during
the period of higher education through the significant link of universities and
labour market is a necessity [Vukovic et al., 2020].

Table no. 3. Results of the Survey

Statement N Mean  Std. Min Max
Dev

I know the necessary practical details to start a | 196 3.93 1.69 1 7
firm

I know how to develop an entrepreneurial | 196 3.72 1.66 1 7
project

Opportunity recognition 192 4.64 1.51 2 7
Creativity 192 5.15 1.43 2 7
Problem solving 192 5.06 1.28 2 7
Leadership and communication skills 192 5.31 1.45 1 7
Development of new products and services 192 4.83 1.48 1 7
Networking and making professional contacts 196 5.06 1.35 1 7

In order to answer the second research question the respondents assessed their
entrepreneurial skills. Good creativity (5.15) was marked the highest, leadership

% The Global Entrepreneurship Index measures the intensity of the impact of various
factors on the development of entrepreneurship in the country. The index consists of three
sub-indices that reflect the attitudes, abilities and aspirations of entrepreneurs, as well as
fifteen individual indicators. According to this index, the best position is held by the USA,
followed by Switzerland and Canada.

240



9‘ Annals of Spiru Haret University.

Economic Series
Since 2000

S

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

and communication skills (5.31), networking and establishing professional contacts
(5.06), knowledge of entrepreneurial project development (3.72) and knowledge of
practical details for starting a business (3.93) were marked the lowest marked. The
obtained results are expected, considering that the research involved final year
students of management who should have good leadership and communication
skills that are necessary for them to work with people and establish business
contacts.

Being an entrepreneur includes a mix of personal characteristics, soft skills,
various knowledge and competences. Students can obtain that knowledge and those
skills through formal education at university, through informal education at various
organised activities and courses, in family and through interaction with role
models.

Entrepreneurial education is the task of educational institutions from preschool to
the level of doctoral studies (the Danish model from 2010 confirms this). University
that an individual attends through the formal knowledge and the environment which
it offers has a particularly important role in developing entrepreneurial potential
because it represents the last phase of formal education of an individual before
entering the labour market [Jovicic-Vukovic & Papic-Blagojevic, 2018]. Education
largely influences the individual’s wish to continue his/her career in accordance with
their experiences, which they learned in educational institutions, and also influences
the perceived wish to start a business [Peterman & Kenedy, 2003].

It is interesting that the students in our sample marked higher their soft skills
then their knowledge of project development and details for starting a business
since the National Employment Service (NES), local municipalities and their youth
offices are organizing trainings, which focus exactly on detailed instructions on
how to register a business and write an effective business plan. This leads to the
conclusion that young people should be more motivated to participate in those
kinds of trainings and that trainings should be organised better. Interviewees from
previous research note that these programs tend to be too academic, without
sufficiently detailed real-life case studies, or with a rare international case studies
with no direct implications for Serbia [Bobic, 2017]. Additionally, we highlight the
need of a necessary cooperation between official education and economy so that
students could acquire more practical knowledge during their studies.

Further, the questions of social assessment were discussed, i.e. how
entrepreneurial activity is valued among family (mean 4.44), friends (mean 4.52)
and colleagues (mean 4.29), most of the answers were a middle option, so neither
worse nor better than other activities and a career.
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When it comes to further questions about the assessment of entrepreneurship in
the society, the respondents rated the statements with a grade from 1 for completely
disagree to 7 for completely agree. The statement that entrepreneurial activity
clashes with the national culture of the country was on average rated with a
medium to lower score (M = 3.87), and the one that the role of entrepreneurs in
society is not sufficiently recognized was rated medium to higher (M = 4.75) and
the one that entrepreneurial activities are considered too risky (M = 4.58).

Table no. 4. Results of the Survey

In close family Among friends Among colleagues and
mates
Frequency Percentage Frequency Percentage Frequency Percentage
Much 1 0.5 0 0 7 3.52
below
others
Below 10 5.03 12 6.03 19 9.45
others
Slightly 38 19.10 36 18.09 37 18.41
below
others
Neutral 72 36.18 55 27.64 59 29.35
Slightly 36 18.09 43 21.61 33 16.42
above
others
Above 14 7.04 32 16.08 21 10.45
others
Much 28 14.07 18 9.05 18 8.96
above
others
Missing 0 0 3 1.50 6 3.44
Total 199 100 199 100 199 100

It is interesting that the opinion of students’ close environment shows mostly
neutral results, i.e. they do not have a strong positive or negative attitude about
entrepreneurship. The results of previous surveys show that the attitude toward
entrepreneurship in Serbia is mostly negative. According to the results of the survey
conducted by CEVES, being self-employed is not very much respected in Serbia, it is
after employment in a company with foreign capital, employment in the public sector
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and being a freelancer. Behind the entrepreneur is only an employee in a domestic
private company [CEVES, 2014]°. People fear the risks that may arise, and which,
with the good will of the competent authorities, can be avoided, such as regulations
that are constantly changing and interpreted differently, and distrust in the justice of
the state [CEVES, 2014]. The great riskiness and uncertainty of business environ-
ment is confirmed by the results of student surveys on the territory of 16 towns and
municipalities in Serbia, and for them private business represents: risk and
uncertainty (23.53%), challenge (21.93%), pleasure and self-confirmation 14.90%)
[Djordjevic et al., 2012].

The following table shows how familiar students are with business associations
and support bodies. Even 28% marked their knowledge about business associations
as slight ignorance, and 26% of them marked their knowledge about support bodies
with the same category — slight ignorance.

Table no. 5. Results of the Survey

Category Level of knowledge about business Level of knowledge about
associations support bodies
Frequency Percentage Frequency Percentage
Absolut ignorance | 21 10.55 21 10.55
Ignorance 29 14.57 43 21.61
Slight ignorance 56 28.14 52 26.13
Neutral 39 19.60 43 21.61
Slight knowledge | 34 17.09 15 7.54
Knowledge 9 4.52 7 3.52
Complete 7 3.52 4 2.01
knowledge
Missing 4 2.01 14 7.04
Total 199 100 199 100

The level of detailed knowledge of specific measures to support the creation of a
company is also very small, the lowest ones are consulting services in favourable
terms (mean 2.86), loans under special conditions (mean 3.03), business centres

® In 2014, CEVES organized research with the aim of helping development of
entrepreneurship in Serbia based on facts. In the research sample of 1,002 citizens, 87
expert economists and non-economists, politicians, representatives of NGOs and regional
development organizations were also included.
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(mean 3.04), training for young entrepreneurs (mean 3.06) and the highest technical
support (3.35 mean).

In Serbia access to the financial mechanisms and capital for entrepreneurs is very
limited. The government does not have effective programs of entrepreneurship
support at national or local levels. There are some initiatives but from the pool of a
very small number of partners financing comes mostly from donations. Even though
the year 2016 was announced as the year of entrepreneurship, during which a large
packet of government programs was realized (ras.gov.rs), entrepreneurs and potential
entrepreneurs still do not recognize concrete government help. In the survey
conducted in 2016 by National Business Chamber of Serbia, just 15% of
respondents answered that they were familiar with the government’s simulative
programs for start-ups.

The analysis of the Regional Agency for Development of Eastern Serbia within
the research of existing associations of businessmen and associations related to the
development of entrepreneurship in Eastern Serbia shows that out of the total number
of associations (44), 2 out of 3 associations in the region are inactive. Further,
connections between members in associations are weak and in associations
everything depends on the individuals who work in them and their activities
(RARIS.Org).

Conclusion

The transition to a market economy in Serbia has not yet created appropriate
conditions for the development of entrepreneurship. Declarative support of
economic policy makers in Serbia exists, but despite that, the business environment
for the development of entrepreneurship is still unfavourable. Obstacles to the
development of entrepreneurship are still present, almost as at the beginning of the
transition period. In order to ensure the progress of the SME sector in Serbia, it is
necessary to move from strategies to the implementation of the strategies, reduce
bureaucratic costs and procedures, improve market access, restore confidence in
the judicial system of the state, etc.

The Timok region, as one of the underdeveloped and economically and demogra-
phically depressed regions of Serbia, can find a solution in the development of
entrepreneurship. Some of the positive effects of entrepreneurship development are

* In 2016 PKS organized research with the aim of getting to know opinions and needs of
potential and current entrepreneurs. The total sample was 739 entrepreneurs and potential
entrepreneurs aged 15 to 35.
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solving the problem of unemployment, stopping the migration of young labour force,
increasing labour productivity, and adopting innovations.

The increase in the number of entrepreneurs in one region is preceded by an
increase in entrepreneurial intent, especially among young university-educated people,
who are future bearers of entrepreneurial activities. Therefore, research focusing on the
opinions and assessments of young people in one region is necessary. In addition to
government institutions, local associations of entrepreneurs, associations of small
and medium enterprises and entrepreneurs, as well as public and private universities,
international and local organizations and trade unions must play an important role in
the process of creating a favourable environment for the development of entrepre-
neurship in the region. Certainly, education is essential for young people and the
formation of their entrepreneurial intentions, i.e. skills and knowledge acquired at
faculties in the process of academic education. Only young people who finish the
educational cycle with more entrepreneurial skills and more developed consciousness
will be more aware of the possibilities and more inclined to self-employment.

The results of the research conducted for the purpose of this paper show that the
students of management of the Timok region, as well as their surroundings, do not
have a pronounced negative attitude towards entrepreneurship. Almost 45% of
them said that they were seriously thinking about becoming entrepreneurs, which is
not negligible. When researching their professional interests, i.e. what they would
most like to do after graduating from college, out of the claims offered, the highest
rating was given to the one about founding a company. Also, the respondents stated
that they possessed necessary creativity, leadership and communication skills, as
well as the skills of creating business contacts and connections. However, they lack
practical knowledge about starting and developing an entrepreneurial project.
Formal and informal institutions should include more such courses, but also shift
the focus from a strictly academic to a practical level by connecting the economy
and educational institutions. Also, the students of management of the Timok region
state that they do not know who to turn to for support and help when starting a new
business. The situation regarding the passive state and weak activities of the
associations that exist in the mentioned territory requires urgent change.

However, what the authors consider as the most alarming problem is a very
small percentage of young people in the Timok region who really decide to become
entrepreneurs and suggest further research on the difficulties that discourage them
from intending to become entrepreneurs.
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Abstract

The automation of the environment as an outcome of hectic modern life has
resulted in applications that would simplify and facilitate everyday life. This
paper aimed to explore the possibilities of designing and implementing the web
application “Smart House”, which would make it easier for all users,
especially those with limited or disabled mobility, to control the device in the
house. In the initial part of the paper, the technologies used to develop the web
application “Smart House” is theoretically processed. The research is
illustrated with diagrams and tables. Documentation on application design
and implementation is processed by Larman’s method. At the same time,
theoretical analysis of used technologies refers to the literature of authorities
in the field of research of advanced concepts of Java, Java EE platform and
Arduino microcontroller open-source development system, which allow
modularity and ease of modification. The research examines cases of using the
application when the actor is a user, and on the other hand, cases of using the
application when the actor is an admin. Further, the system operations that
need to be designed are observed. This is followed by the application
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implementation process, in which testing is performed simultaneously, which is
the last and final phase of software system development to facilitate
troubleshooting.

Keywords: Internet of Things; web application; smart house; Java;
Servlet; MVC; Arduino.

JEL Classification: 014

Introduction

Due to the fast way of life, there is a growing need to automate the environment
in the modern world. The smart house system can provide control of subsystems
such as heating and air conditioning, lighting, video surveillance, alarm system,
and electrical devices such as refrigerator, water heater, stove, washing machine
and the like [H. T. Lin, 2013]. Additional services include a driving simulator that
assesses the driver’s ability; smart shutters where the windows have automated
shutters that can be adjusted with a remote device; a smart mailbox that notifies
tenants every time shipments arrive; a smart water leak detector where sensors in
the kitchen or garage aim to detect leaking water and notify tenants; a smart stove
that warns the tenant if it is left on, a smart floor where sensors monitor the
movement of the occupants; a cognitive assistant who reminds the tenants of
scheduled obligations with audio and visual signals or, e.g. taking medication, etc.
[Helal, 2005]. Consequently, smart houses are increasingly present to make
everyday life easier for people.

The appearance of the smart house system was a consequence of the desire of
people to make their life as easy and comfortable as possible. Ten years ago, smart
houses looked like an expensive futuristic project and Science fiction idea and,
after that, the privilege of exclusively rich people. Today, smart house systems are
available to the majority of the population due to reducing IT technologies cost.

The smart house is a group of electronic and electro-mechanical devices that
allow the owner to remotely monitor and control the processes in the apartment.

Today, smart house systems are often integrated into the general home
information network and connected to the user via the internet. Therefore, 10T
(connected systems to the internet) is a critical component of smart houses and
building automation in general.

In the book "Towards A New Architecture”, Le Corbusier described the
futuristic house as "a machine for living in" with numerous connected sensors and
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computers. [10]. While Le Corbusier's attitude only applied to materials and
construction, the development of technology, in the meantime, also encompasses
service automation into modern homes.

The main functions of a smart house are:

e Maintaining maximum user comfort in everyday life (monitoring living
space characteristics such as microclimate and lighting, as well as automating
household chores, such as washing, cooking cleaning)

e Avoiding security incidents (burglary, uncontrolled gas leaks, etc.)

e Efficient and economical use of electricity and water.

Smart houses can improve energy savings, thermal comfort, health, and safety.
Programmed applications achieve control of these systems: "e.g. if the room is
empty, reduce the heating to minimum and turn off the light [Callaghan 12] More
advanced smart house systems can learn and make self-program based on
monitoring user habits, adapting to a person's behaviour.

One of the arguments for adopting such systems is that energy savings can be
significant, [Davidsson 98] estimates up to 40% of energy consumption.

Smart house includes three groups of components:

e Controller - controls the system in automatic mode according to user settings.
The system configuration allows one or more devices.

eSensors - monitor the state of the environment in residential space.
(temperature, humidity, movement of people). The sensors send the appropriate
signals to the controller, which processes them and issues commands in order to
adjust the parameters according to the user's order;

e Executive devices perform a specific job or action when they receive an order
from the controller. These include air conditioners, ventilation units, sirens,
sockets, switches and so on;

Optional equipment is routers, autonomous power supply for devices, network
hubs and cables, for the well-coordinated operation of the entire system that
functions as a local network. For that user to control the system outside the home,
it must be connected to a global information network - the internet.

Short history

The idea of creating an intelligent home system appeared at the beginning of the
20th century at the same time as electrification and the appearance of the first
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models of household appliances (vacuum cleaners, washing machines, irons,
toasters, refrigerators)

1898. Nikola Tesla invented the first remote control. In addition, the Serbian-
American inventor, electrical and mechanical engineer and futurist, made dozens of
discoveries in the production, transmission and application of electricity. He invented
the first AC motor and developed AC production and transmission technology,
without which the technology that drives SmartHome would not be possible.

The first control devices for smart houses were developed and implemented in
the 50s and 60s of the last century. For example, the ECHO 1V kitchen computer
(1966 - 1967) was the first smart device that calculated shopping lists, controlled
the Temperature in the home, and turned devices on and off.

Figure 1. Jim Sutherland sits at the ECHO IV computer. (Pittsburgh Post-Gazette,
1966)
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In the 1970s, the X10 home control standard, a relatively inexpensive
automation system, was developed in the United States and became quite
widespread. X10, a home automation platform, sends digital information via radio
frequency waves to existing electrical installations. Early users of this technology
could remotely control devices in their homes using a command console and
modules.

The advent and widespread use of smartphones and tablets, which control home
devices, has dramatically accelerated the development of smart house technology
worldwide.

Today's smart houses - are more about safety and environmental life. Smart
houses are sustainable. Further development of smart houses goes in the direction
of developing technologies that learn about user habits.

Py
1]

Energy management

—_——

Figure 2. Schematic diagram of an loT-enabled smart house depicting the
employment of smart sensing devices indifferent utilities (10T for smart house)

Automation easily controls all devices, thus achieving energy savings and more
accessible day-to-day activities. Furthermore, management can be realized using
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applications that use the internet as a portable medium, fixed or mobile phone,
remote control or dedicated devices, and the implementation methods are
combined according to the needs and wishes of users [Radenkovi¢, 2017].

The paper deals with the research of designing and implementing the web
application "Smart House", with the ultimate goal of achieving significant changes
in everyday life and household management and making life easier for users who
decide to implement this system. This web application makes the most significant
contribution to users with difficulty or disability, allowing them to control the
device from a mobile phone or computer. Also, for users who lead a modern
lifestyle, automation and remote control of the devices offered by this system can
alleviate or at least reduce stress and care at home. By analyzing the literature cited
in the paper, the technologies used for the development of the web application
“Smart House” were investigated: Java web application programming, advanced
Java concepts, as well as the implementation of the server part of the application
using Java EE (Java platform for enterprise application development) and
controller applications via Arduino microcontroller (open source development
system, used to manage other systems and modules).

1. Theoretical framework of research - defining applied technologies

Before analyzing the documentation on the design and implementation of the
web application “Smart House”, the technologies used during the development
phases of the application were analyzed. Then, the paper focuses on the design and
implementation of the web application “Smart House” using Java EE components
organized on the MVVC model and the Arduino platform. In the beginning, the Java
EE platform and specific technologies are explained, which make it easier for
developers to develop the application and, at the same time, ensure a high level of
application security. Then, an MVC pattern is processed, representing an
organization of individual parts of the application into components. Each
component has a specific role in the application. After that, basic information about
the Arduino microcontroller used to control the smart house device is given.

1.1JavaEE

The Java platform for the development of enterprise applications (Java EE) can
be divided into four parts that follow the appropriate technologies and services
[Vlaji¢, 2005]:
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1. Web technologies used in the development of the presentation level of JEE or
stand-alone web application;

2. Enterprise JavaBeans (EJB) technologies used in the development of business
logic JEE applications;

3. Java XML technologies for developing applications that process XML
documents and implement web services and

4. JEE platform services using all of the listed technologies.

JEE applications consist of JEE components that are installed on various
computers. Computers that run components have different roles in the system,
divided into the client, application logic, and Enterprise Information System (EIS)
levels.

1.1.1 Servlets

Servlets are a popular way to build interactive web applications. It is a server-
side component that runs exclusively within a Java virtual machine. Servlets
provide a sophisticated way to create a server-side following a standard JEE
environment and using a highly portable Java programming language. The role of
the servlet consists of receiving and reading detailed data sent by the client (data
from the form); receiving and reading implicit data sent by the client (header
requests); generating results; sending detailed data to the client (HTML), and
sending implicit data to the client (status codes about the header response). Servlet
containers are generally components of a web or application server, such as BEA
WebLogic Application Server, IBM WebSphere, and Sun Java System Web Server.
Servlets are not designed for specific protocols—http Java packages [Jevremovic,
2016].

1.1.2 JSP

Java Server Pages - is a java technology for generating dynamic content based
on XHTML. MVC uses this technology as the default for generating views, i.e.
view part of the application. It contains a set of XHTML and web-oriented Ul
components that are easily embedded in JSP pages and facilitate user interface
development. The basic types of dynamic elements of JSP technology are
expressions, scriptlets, declarations, directives.

1.1.3 Java Beans

Enterprise beans are Java EE components that implement EJB (Enterprise
JavaBeans) technology. They are written in the Java programming language and
represent components that run on the server-side and which, as a rule, encapsulate
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the business logic of the application. Enterprise beans are executed within an EJB
container that represents the executable environment of the application server [Ball
et al., 2006]. Enterprise beans are portable components, so it is possible to put
together different applications that will use existing EJB components (reusability).
Using Enterprise beans significantly simplifies the development of complex,
distributed applications and enables the creation of software components that can
be reused when developing new applications.

1.2 MVC

The MVC model is a model architecture and consists of three components:
Model, View, and Controller. A model is a component that contains the structure of
a business system and its operations; that is, it contains data and data processing
operations. The View component provides a user interface through which the user
communicates with the system. It also sends the user reports obtained from the
model. A controller is a component that is responsible for managing the execution
of system operations. It accepts the request from the client, then calls the operation
defined in the model and controls its execution.

1.3 Arduino

Arduino is an open-source development system, an electronic computing
platform created in 2005 at Ivery University in Italy. The Arduino system is used to
manage other systems and modules. The hardware is a simple Arduino board
design that includes an Atmel AVR microcontroller and accompanying input-output
components. Arduino programming is done in a programming language based on
the Wiring language. In essence, it is a C ++ programming language with many
facilitations and predefined functions for end-users or developers. The Integrated
Development Environment IDE is based on Processing.

The Arduino IDE is written in Java and can be used on programming platforms
such as Windows, Linux and Mac. A program written for the Arduino is called a
sketch. The syntax of the Arduino IDE is similar to the syntax of the C ++
programming language.

2. Design and implementation of the web application “Smart House.”

After researching adequate technologies, detailed documentation preparation
followed, including the following phases: specification of requirements, analysis of
requirements, design, implementation and testing of the web application "Smart
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House". Documentation on the design and implementation of the application was
processed by Larman’s method.

2.1 Specification with requirements

To implement the smart house system, it is necessary to provide reasonable
documentation and instructions for users and a microcontroller and the database
and web application. The smart house includes lighting (ordinary and RGB),
control of yard irrigation, control of blinds, monitoring of house temperature, and
air humidity. In the first phase of preparation of documentation (cases of use based
on verbal model), the behaviour of the system will be analyzed when one user and
one admin are logged in who administers users, controls access rights and monitors
events in the system through logs.

Light control
g RGB lighting control
Adding users

Irrigation control
Deleting users / Blind control
y SRl T e d humidity overvi
Updating user access rights \ emperature and humidity overview

Admin User
" Temperature entry in statistics
Reading logs
Delete temperature statistics

U

J

Deleting logs

Figure 3. Use-case diagram of all use cases

2.1.1 Use cases

Based on the verbal model, the following use cases have been identified when
the actor is a user: light control, RGB lighting control, irrigation control, shutter
control, temperature and humidity review, temperature and humidity entry in
statistics, and deletion of statistics.

Example - SK2: RGB lighting control

* Name: RGB lighting control

* Actors: User
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* Participants: User and system

* Prerequisites: The system is switched on, the user is logged in, and the RGB
lighting control form is displayed

* Baseline scenario:

1. The user enters the colour of the lighting (APUSO);

2. The user confirms the entered parameters and calls the system to make
changes (APSO);

3. The system changes colour or lighting mode (SO) and

4. The system displays a colour change or mode (1A) success message.

* Alternative scenarios:

3.1. The system recognizes that the user has entered the same colour or mode,
displays a message that no change (IA) has occurred, and

3.2 The system fails to change colour or mode; the user physically checks the
lighting condition (ANSO).

Based on the verbal model, the following cases of use were observed when the
actor was an admin: adding users, deleting users, reading logs, deleting logs,
updating user access rights.

The description of the use cases when the actor is an admin also implies primary
and alternative scenarios.

2.2 The analysis

The analysis phase is divided into:

1. System sequence diagrams for SK - user (DSSK1: Light control, DSSK2:
RGB lighting control, DSSK3: Irrigation control, DSSK4: Blind control, DSSK5:
Temperature and humidity overview, DSSK6: Temperature entry in statistics, and
DSSKY7: Delete temperature statistics) with the definition of the contract on system
operations - user. Contracts are made for each of the observed system operations.
Contracts describe the behaviour of a system operation by describing what the
operation does, but not how. Thus, one contract is tied to one system operation.

The following system operations that need to be designed have been identified:

» control lights (bulblD, intensity)

* controlRGB (red, green, blue)

» controllrrigation (percentage)

* check shutters (position)

» read Temperature and humidity ()

* enterStatistics (temperature)
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* outlineStatistics (statisticsID)

User

+Username: string
+Password: string

+Role: string
1
0.*
0.* Log
0" +LogID: int
AccessRight +Type: string
+Message: string
+Username: string +Username: string
+DevicelD: int
+AllowedAccess: bool
0%
1. Device
+DevicelD: int
+Name: string
1 1
1
rRe8  |*
+rgbiD: int Irrigation 1 Blinds
+red: int +lrrigationiD: int
+green: int +SensorPercentage: int thglﬁﬂg 1'::
+blue: int +UserPercentage: int ég 1D: int
+DevicelD: int +PumpStatus: bool 5 EVJCE“ ”;; t
1 +controllerlD: int +DevicelD: int it ebizfli
+ControllerID: int

Lighting 0.
+bulbID: int - 0.x
+intensity: int 0.* !
+DevicelD: int !
+controllerlD: int 5 Controller 2

+controllerlD: int

;|

TempHum

Statistics

+statisticsID: int
+time: DateTime
0.1 |+tempHumiD: int
+temperature: int
+humidity: int

+tempHumID: int
int

+humidity: int

+controllerlD: int

o

Figure 4. Conceptual model

2. System sequence diagrams for SK - admin (DSSK1: Adding users, DSSK2:
Deleting users, DSSK3: Reading logs, DSSK4: Deleting logs, and DSSKS:
Updating user access rights) with defining contracts for system operations - admin.

The system operations to be designed are:

» addUser (username, pass)

* user outlines (username)

* readLogs ()
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* obrisiLog (logID)

+ update Access Rights (user ID, device ID, right)

3. Conceptual (domain) model created based on data from the functional
requirement and use cases.

4. Arelational model can be made based on a conceptual model and will design
a relational database.

* User (Username, Password, Role)

* Device (EditID, Name)

* Access Right (Username, Device ID, Allowed Access)

Usernamereferences to User (Username)

DevicelD refers to Device (DevicelD)

* Log (LogID, UserID, Type, Message,)

UserlID refers to User (UserID)

» Controller (controllerID)

* Blinds (blindsID, controllerID, DevicelD position)

controllerID refers to Controller (controllerID)

DevicelD refers to Device (DevicelD)

* Irrigation (IrrigationID, ControllerID, DevicelD, SensorPercentage,
UserPercentage, Pump Status)

controllerID refers to Controller (controllerID)

DevicelD refers to Device (DevicelD)

* RGB (rgbID, controllerID, DevicelD red, green, blue)

controllerID refers to Controller (controllerID)

DevicelD refers to Device (DevicelD)

* Lighting (bulb ID, controller ID, Device ID, intensity)

controllerID refers to Controller (controlleriD)

DevicelD refers to Device (DevicelD)

* TempHum (tempHumlID, controllerID, temperature, humidity)

controllerID refers to Controller (controllerID)

DevicelD refers to Device (DevicelD)

» Statistics (statisticsID, tempHumID, weather, temperature, humidity)

tempHumID refers to TempHum (tempHumID)

2.3 Designing a web application *"Smart House""

The application is divided into two parts, the server part which is implemented
using Java EE and the controller part implemented via Arduino. The
communication between the controller and the server part is performed via the
HTTP protocol, whereby the controller sends requests to the server part to which
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the server part responds with messages about the current state in the system, thus
maintaining the state of the device set by the user.

The application design process includes creating Sequence Diagrams and
collaboration diagrams for system operations - User, according to defined
contracts, and then Sequence Diagrams and collaboration diagrams for system
operations - Admin. After creating the diagram, the data warehouse is designed
based on the software classes of the structure. As a result, tables of the relational
database management system are obtained.

Special attention is paid to the design of the user interface - User and the user
interface - Admin.

2.3.1 User Interface Layout - User (SK2: RGB Lighting Control)

To illustrate the appearance of the user interface, the case of use when the actor
is the user - RGB lighting control was chosen.

Prerequisites: The system is turned on, the user is logged in, and the RGB
lighting control form is displayed

Figure 5. User interface display - RGB lighting control

Baseline scenario:
1. The user enters the colour or lighting mode
2.

Figure 6. User input display - RGB lighting control

263



Economic Series
Since 2000

9‘ Annals of Spiru Haret University.
=1

o~~~

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

2. The user confirms the entered parameters and calls the system to make
changes

Action Description: The user presses the "Change" button, which calls the
system operation controlRGB (red, green, blue, mode)

3. The system changes colour or lighting mode

4. The system displays a colour or mode change success message

Uspesno ste promenili RGB boju

Figure 7. Display a successful change message

Alternative scenarios:
The system recognizes that the user has entered the same colour or mode,
displays a message that no change has occurred

Greska prilikom unosa,
neuspesna promena

Figure 8. Display of change failure message

2.4 \Web application implementation and testing phase

The “Smart House” web application is implemented in the Java programming
language. The “Eclipse IDE” software was used as the development environment.
The “MySql” database was used for data storage. The connection between the
application and the database is performed and controlled by “mysql-connector-
java-8.0.23”. Execution of the application is performed on the server “Apache
TomCat v8.5”.

The microcontroller used during the implementation is a version of the Arduino
microcontroller with an integrated network card called “Arduino Node Mcu v3".
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The device control code inserted on the microcontroller is implemented in the
Arduino programming language, a customized C ++ programming language
version. The development environment used to implement the code is "Arduino
IDE". During the implementation, testing is also performed, which represents the
last and final phase of software system development. Testing was performed after
the addition of each new component for easier troubleshooting.

Conclusion

The research presented in this paper presents a detailed and complex process of
designing and implementing the web application “Smart House” and the expansive
possibilities of its application. The results obtained by this research can be further used
and directed in two directions: to examine the possibilities of these platforms and
technologies used to design and develop other similar applications that would make life
easier for users, and on the other hand, to improve the application “Smart House” by
adding new features for users. It is essential to point out that the system can be
efficiently improved with easy and quick changes because it is organized in a unique
way that allows it a high level of modularity. Some of the ideas for further research and
improvement of the web application “Smart House”, which appeared during the
implementation, are: control of cooling and heating devices, finishing the security of
the house by adding an alarm system and sending notifications via email service if an
alarm is activated, as well as adding a video surveillance section.
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Abstract

Smart City concept is getting an increasing interest for municipalities
representing one of the solutions for solving various city problems starting
from urbanization problems and ending with environmental challenges. In
these conditions, approaches to urban development management are gradually
revised and are increasingly relied on advanced technological solutions,
digitalization and platformization. Today, the digital upgrade of cities is
becoming a central political choice for many countries, because it achieves, on
the one hand, savings and efficiency in the operation of its services and in the
management of its problems and on the other hand, speed and transparency in
decision making. This paper aims to analyse the role of smart technologies in
promoting sustainability and smart city concepts, as well as to establish a
relationship between these two concepts. For these there have been applied
methods of scientific investigation like analysis and synthesis of specific
literature in the domain of circular economy, smart city, smart technologies,
induction and deduction, critical analysis of materials.  Sustainable
development is based on the interaction of three aspects that are
interdependent and mutually reinforcing. These are the economic, social and
environmental aspects of a development. Thus, the circular economy concept

* This study was developed within the State Program 20.80009.0807.22 Development of
the mechanism for the formation of the circular economy in the Republic of Moldova.

267



9‘ Annals of Spiru Haret University.

Economic Series
Since 2000

e

ISSN:2393-1795  ISSN-L:2068-6900

Issue 4/2021

can provide new, more impactful solutions to the smart city systems through
new mobility, improving energy efficiency, smart environmental solutions.

Keywords: smart city; smart sustainable city; circular economy; Internet
of Things; urban development; sustainable digital transformation.

JEL Classification: 033, 044, Q55

Introduction

As populations and urbanization rise in the coming years, many cities may turn
to technology and advanced networks to help them manage resource constraints.
Problems related to increasing economic and demographic pressures of cities in the
modern world poses fundamentally new challenges for urban development.
Growing migration, excessive density, transport problems, increasing
environmental pressure, changing requirements of residents and businesses to the
quality of the urban environment and services provided - this is just a small list of
challenges that are faced by modern cities. In these conditions, urban development
administration is gradually revising approaches to urban development
management, which increasingly relies on advanced technological solutions,
digitalization and platformization. Ideally, we are talking about the transition to an
integrated digital urban ecosystem that would respond to emerging challenges,
contribute to meeting the needs of all participants (residents, businesses,
authorities, etc.), and would also provide a more effective integration of individual
elements urban infrastructure. To conceptualize such a transition, the term of smart
city is often used. This concept is interpreted broadly and in different ways,
however, in any approach, the key role is assigned to information and
telecommunication technologies that help most effectively ensure the current
processes of city life and solve emerging problems through the involvement of
citizens, business and authorities.

1. Smart City Development

The first mentions of the term smart city date back to the early 2000s [Sikora-
Fernandez D., Stawasz D., 2016]. Since then, at the substantive level, this concept
has undergone certain changes, but has not lost its relevance. The smart city
concept originally described how IT infrastructure can be used to create a virtual
city space in the information society [Ishida, T. Isbister, K., 2000]. At the next
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stage, the smart city was mainly associated with the strengthening of the role of
smart technologies in improving the efficiency of urban development [Van der
Meer, A. Van Winden, W., 2003]. Finally, today it is increasingly common to talk
about a smart sustainable city (SSC), in which information and communication
technologies and other tools, on the one hand, are used to improve the quality of
life, the efficiency of the functioning of the city and the provision of urban
services, as well as to strengthen competitiveness, and on the other hand, they
satisfy the needs of present and future generations without negatively impacting the
economic, social and environmental city components [UNCTAD, 2016].

physical
element
S it
clty clty
businnes collective T
element inteligence element
of the city
Basi clty clty
asis
Goals & »
mp TooOls
Social
element

Fig. 1. Smart City Definition Framework

Source: [Fernandez-Anez, V., & Velazquez-Romera, 2015].

It should be noted that all existing concepts and definitions of a smart city
emphasize various aspects of the functioning of the urban ecosystem, paying
special attention to the development of information technologies, transport and
telecommunications infrastructure, initiatives aimed at increasing economic and
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political efficiency and allowing the most efficient use of social potential. Thus,
smart city systems provide collection, storage and processing of the received data,
industry and cross-country analytics, allow predicting the development of
situations and the behaviour of individual objects of physical infrastructure,
technical systems and social conglomerations, as well as a global distributed multi-
level system. Within the processes of smart city development, ICT is used to
optimize urban processes, and this optimization is usually achieved by combining
various elements and participants into an interactive intelligent system, the driver
of which is the technology of the Internet of things (IoT). A big part of this ICT
framework is an intelligent network of connected objects and machines, which
supposes data transmission using wireless technology and the cloud.

Cloud-based loT applications receive, analyse, and manage data in real-time to
help local authorities, private entities and citizens make better decisions that
improve quality of life.

Citizens engage within smart city ecosystems in various ways, by using
smartphones and mobile devices and connected cars and homes. As a result,
pairing devices and data with a city’s physical infrastructure and services can cut
costs and improve sustainability. At the same time, by means of loT, communities
can improve energy distribution, streamline trash collection, decrease traffic
congestion, and improve air quality.

Despite the fact that there is no consensus on the identification of uniform
criteria for the “intelligence” of a city, it is customary at the expert level to
distinguish generations that differ in the purpose of using technologies, the level of
development of physical infrastructure and technologies (including digital and data
transmission), and the level of citizen involvement, as well as other stakeholders in
urban development. Thus, world practice allows us to distinguish three conditional
phases of development (generation) of smart cities (see figure 2):

SMART CITY 1.0 is characterized by technology providers encouraging the
adoption of their solutions to cities that were really not equipped to properly
understand the implications of the technology solutions or how they may impact
citizen quality of life. The electrification and re-equipment of the physical
infrastructure is taking place, isolated IT solutions are being introduced, and a
semi-automatic infrastructure is being formed. The main stakeholders are
companies that provide technology solutions and services.

SMART CITY 2.0 — in this generation, the local authorities have an acting role
in helping determine what the future of their city is and what the role is for the
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deployment of smart technologies and other innovations. Thus, city administrators
increasingly focus on technology solutions as enablers to solve problems in the
fields of health, transportation, the environment and ecology, quality of life. The
primary digital infrastructure of Smart City is being formed due to the introduction
of Internet of Things technologies, 3G / 4G, broadband and mobile access to the
Internet. The main role in the development of the city is assigned to the city
authorities, while residents are involved in a limited way.

Fig. 2. Smart city concept evolution

Source: [Zawieska, J., Pieriegud, J., 2018].

SMART CITY 3.0 is a highly intelligent integrated city and appears to be
grounded more in issues of equity and social inclusion. It is characterized by the
combination of technologies that