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PREFACE

Association of Economists and Managers of the Balkaeadquartered in Belgrade — Serbia
and Graz University of Technology from Graz — Aisstrorganized Second International
Scientific Conference on Recent Advances in InfdromaTechnology, Tourism, Economics,

Management and Agriculture - ITEMA 2018 in Graz November 8, 2018 at the Graz

University of Technology.

The aim of the ITEMA 2018 conference was to briogether the academic community
(experts, scientists, engineers, researchers,rggidad others) and publication of their papers
with the purpose of popularization of science dmartpersonal and collective affirmation. The
unique program combined presentation of the latemntific developments in Information
Technologies, Tourism, Economics, Management amitdgure, interactive discussions and
other forms of interpersonal exchange of experignce

The conference theme was discussed in followingsec
Information Technology,

Tourism,

Economics,

Management,

Agriculture.

agkrwnhE

The Conference Proceedinas of ITEMA 2018 confereha: 146 papersdouble peer
reviewed on more tha 1.100 jpagesThe ITEMA 2018 Book of Abstracts has addital 86
abstracts presented.at the ITEMA 2018 conference.

Besides the 79 papers accepted for ITEMA 2018 conference have been aedefor
publication in conference partner journals alsanely:

1. Public Sector Economicss double blind peer-reviewed scientific journabpshed by
the Institute of Public Finance, which seeks thecak empirical and policy-oriented
contributions analysing the role and functionindha public sector at macroeconomic,
sectoral and microeconomic levels, in both advarecetiemerging market economies.
Articles published in Public Sector Economics ardeixed in: SCOPUS (Elsevier),
DOAJ (Directory of Open Access Journals, Lund Ursitg, Sweden), EconLit
(American Economic Association's electronic datepad RCAK (Portal of Scientific
Journals of Croatia), IBSS (International Biblioging of the Social Sciences, ProQuest,
Cambridge, UK) and RePEC (Research Papers in Edoapm

2. Acta Turistica is an international scientific journal published twe Department of
Tourism, Faculty of Economics & Business, Universit Zagreb, Croatia. The journal
is regularly listed in the Web of Science — EmeggBources Citation Index (ESCI),
SCOPUS, C.A.B INTERNATIONAL, LORETO Thesaurus, CIRE- Centre
International de Recherches et d'Etudes TouristifB&COHost, EconLit — American
Economic Association, ProQuest and JSTOR. Actasliaa is a bilingual (Croatian
and English) scientific journal and it has beenlishied twice a year since its first issue
in 1989. It includes categorized scientific and fessional papers adopting

XXili



interdisciplinary approach ranging from tourism momics, tourism and hospitality
management, tourism sociology, anthropology, toursnd hospitality marketing,
tourism geography, tourism development, etc. #imsed at fostering scientific debate
of various theoretical and pragmatic issues inisooyrboth in Croatia and worldwide,
thus searching for better solutions in the fielddzhon scientific research and argument.

. Journal of Innovative Business and Managemenis published by DOBA Faculty,
Maribor (Slovenia) and referred in internationaliestific journal bases DOAJ,
EconPapers, ResearchGate and RePec. It has bdathedisince 2009 and since then
it has been attracting more and more interest antlomgeaders, who predominantly
come from academia and business practice. The gbisnntended for economists,
teaching staff, the wider professional public frdhe field of business and social
sciences, researchers, students and academicspesdoup-to-date information and
innovative ideas from the field of internationalsimess management, governance,
organization, marketing, business administratiom amodern forms of business
education in their line of work.

. International Scientific Journalurizam is published by the Faculty of Sciences,
Department of Geography, Tourism and Hotel Manageméniversity of Novi Sad,
Serbia. Conceptual framework of the journal is e towards contemporary trends
in tourism, hotel management and gastronomy. Tinen@ is available in the following
journal databases and repositories: Index CopeusjcDirectory of Open Access
Journals (DOAJ), ResearchBib, MIAR, Directory ofeapaccess scholarly resources
(ROAD), CIRET’s Data bases on the tourism, leisatggdoor recreation and hospitality
industry, SCIndex — Serbia Citation Index and Gedggholar.

. Serbian Journal of Engineering Managemenis a new scientific journal, published
by the School of Engineering Management and SooieBngineering Management of
Serbia. This international journal is dedicatethtowide scope of themes in engineering
management and industrial engineering and is gudddisemi-annually. The papers are
presented in English, Serbian and other former ¥laygan languages.

. Central European Journal of Geography and Sustainale Development (CEJGSD)

is an open access international scientific and-pegewed journal. Starting with 2018,
CEJGSD publishes relevant academic research papeggeography, sustainable
development and other related areas. It is puldishe issues per year (in June and
December) and the language of publication is Ehglis

. Balkans Journal of Emerging Trends in Social Scieres (Balkans JETSS) new
scientific journal, published by the Association Bfonomists and Managers of the
Balkans. Aims and scope are economics, managenmt,and tourism. After
publication of first issues of the journal, BalkasSTSS will be submitted for indexation
in all relevant scientific databases: SCOPUS, EBSIDOAJ, Google Scholar, etc.
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Participation in the conference took a total 468
researchers with the;paperepresenting:

» 20 different countries,

» 84 different universities,

* 62 eminent faculties,

» 2 scientific institutes,

* 16 colleges,

e various ministries, local governments, public a
private  enterprises, multinational companie
associations, etc.

© N EWNE

Albania

Austria

Bosnia and Herzegovina
Bulgaria

Croatia

Czech Republic
Hungary

India

Iran

10.Italy
11.Latvia
12.Macedonia
13.Poland
14.Romania
15.Russia
16.Serbia
17.Slovenia
18.Slovakia
19.Turkey
20.United Arab Emirates
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Abstract: The article is focused on the analysis of the imfation and communication
technologies use in economic activity. Every dagbal economic relations experience
fundamental changes. It becomes more difficultdientify even the simplest connections
between phenomena and objects. New economy transitplies that digital technologies and
services become the key factors of this activigpnBmic relations’ transition into digital
reality, based on the digitized data movement thhocommunication channels of information
networks, has become objective and inevitable. Me¢hodology: description, analysis,
synthesis, generalization, formalization, structueand functional approach, justification,
modelling. ConclusionsFirstly, since digital reality is a system, the lagoncept of
digitalization is a digital platform, which is amformation and communication environment,
where all the necessary hardware and software,ulidlg a complex of services, are
concentrated. Secondly, formation of digital platis is a consequence of the digital
transformation [1]. This process is associated wikie development of a new economic
management model. Currently, market relations radlyrrush from program-target to
program-forecast. Prime examples of platform sohsiimplementation are online platforms
such as Uber and Airbnb. Thirdly, since all platfe are based on information and
communication technologies, the communication rsiexh out instantly and in a simplified
manner. Digital platform is a natural evolutionadyrected modification of business structures.
As a general rule, the government does not stirautatsiness development of platform
solutions. However, it should be borne in mind tte political will must simultaneously
encourage and simplify the digital platforms formatin business environment [2]. Fourthly,
an analysis of the digital platform concept suggékat it is an important source of open data
that are relevant to state economic policy buildifrg addition, thanks to digital platforms,
there are opportunities for analytics, forecastiugd the creation of multifunctional services
in the field of economic relations management. Téteal and practical significance: This
study clarifies the methodology for the informati@amd communication technologies
development in economic activity, allows to estanthe subjects’ collaboration as well as the
digital platforms’ formation in the digital transfimation of the economy.

Keywords: economic activity, digital economy, digital platig information and
communication technologies, software, informatietworks.
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INTRODUCTION

spheres of life - the economy, science, educatiohsacurity acquire new content that

will be available to humanity in radically differeforms. The reason for these changes
was the introduction of digital technologies, ahé phenomenon of the transition of most
significant processes into thgital reality, based on the digitized data movetrterough the
information technologgommunication channel.

Currently, the world community has entered into stage of global change. All the

The economy digitization is becoming the key elenoémodern life, filling its various niches,
manifesting previously unknown prospects for therf4biological mind” formation with its
superiority over the human brain functionality ameativity, free from the human limitations.

Continuously the communication technologies shtimk space and time, change the labor
exploiting and capital accumulating practices, &l &ws the very nature of the reproduction
processes.

DIGITAL ECONOMY AS A CONSEQUENCE OF INFORMATION AND
COMMUNICATION TECHNOLOGIES DEVELOPMENT

Experts note that the digital economy creatiomeésrecessity associated with the progress in
such areas as microelectronics, information tedygwland telecommunications, digital
currency instruments and other components of time tdigital economy” [3].

This concept, applied in 1995 at the UniversityMdssachusetts by the American scientist
Nicholas Negroponte [4], was generated by the siendevelopment of information and
communication technologies. Operations in the fiedi the Internet and mobile
communications were developed first of all, so tbay be called “the basic technologies of the
digital economy”. However, as a result of expandihg information and communication
technologies’ capabilities, these processes hawenhe the basis and predetermined the
development vector of such industries as manufagurealthcare, education, financial
services, and transport.

The peculiarity of the economy of the new ordeeresented by the digital, voluminous and
multi-sectoral data, while the advantage of acesbel economic development are those
countries whose economies are based on the mosheely electronic technologies and
services, including “big data” analysis technoleg@d forecasting technologies. Even though,
despite of the accelerated regulatory and legasaafation of such concepts as the digital
economy, information and communication technolggiesnd-to-end technologies,
digitalization, still remain blurred and are integfeed differently [5].

Foreign countries can be divided into 4 groupheterms of digitalization:

* In the first group are the United Kingdom, Japaimg&pore, Hong Kong. All these
countries show the highest level of digital develent and rapid growth rates;

* In the second group are Australia, South Korea, te¥iesEuropean countries and
Scandinavia. These countries have maintained @pidth, but they are now reducing
the level of investment;

* Inthe third group are Russia, India, China careptilly become leading;

* The fourth group constitute the countries of Afriead South America. They are
characterized by the development low level.
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The content of the world relations is undergoingdoel changes daily. It becomes more
difficult to identify even the simplest connectiobstween phenomena and objects. Modern
economic conditions require the formation and dgwelent of the world economy as a high-
tech and innovative system in order to ensure thearmimgful growth rate and the
competitiveness of products in domestic and forengmkets.

The simple proof of the above are the similariaesl differences of the real person and his
image in the Internet space. The more informatsostared in such a device as the smartphone
the less work is done by the person. The integradfovirtual processes in real life leads to the
creation of a new hybrid world. This world is ateys where the satisfaction of the basic needs
of the real world is possible only through the usdfeinformation and communication
technologies and digital infrastructure. In theeuttvords, all operations related to household
requests require the inclusion of digital applicas. Consequently, more complex social
relations will soon be based primarily on infornsatiand communication technologies.

At the moment, there is no consensus on what thigatlieconomy is and what role modern
information and communication technologies playit® administration. In the Russian
Federation, the definition is approved by the Riesiial decree of May 9, 2017 No. 203 “On
the Strategy for the Information Society Developmienthe Russian Federation for 2017—
2030” [6].

Digital economy refers to economic activity, whére key production factor is the digital data,
processing large amounts of data and using anabsidts which, compared to the traditional
forms of management, can significantly improveeHeiency of various types of production,

technologies, equipment, storage, sales, goodgedgland services.

This concept proves that the digital economy is ointhe hybrid world subsystems. In other
words, the digital economy is a management sysidra.main feature of this system is the
impossibility of meeting the commercial and non-coeencial needs of society without high-
tech analysis and information use. Systems for itfiermation use are communication
technologies, which are based primarily on finahmifrastructures and digital government
platforms.

lll. DIGITAL PLATFORMS ARE THE ECONOMY TRANSFORMATI ON TOOLS

The basic concept of digitalization is the defwitiof the digital platform, which is information
and communication environment that includes allthelware and software necessary to meet
public needs, including the complex of servicesatTik, the digital platform is a platform for
the modern information concentration and commuigoattechnologies, which are
intermediaries between the needs of individualslegal entities. This platform is designed to
support automated processes and accelerated comsamfpdigital services.

The digital platform in the broad sense is a systehallows legal entities, individuals and the
state to manage partnerships, to enter transacpomade services and interact with each other
in any other way without intermediaries, using dtige technologies.

The digital platforms formation is a consequencéhefeconomy digital transformation. This
process is associated with the new economic maregemodel development. Currently,
market relations naturally rush from the prograngea to the program-forecast. This hybrid
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type of economy is mainly based on such a pheno@&etectronic transaction and electronic
commerce.

E-commerce, like classical commerce, requires tieation of specialized virtual and real
platforms, which can be called digital platformdieTfunctional significance of the digital
platform lies in the fact that it makes the intégda and effective information and
communication technologies use possible. In additihe digital platform provides the
possibility of simplified and accelerated commutima between the individuals and legal
entities, which reduces the cost of finding inté@copportunities.

The success of the economy digital platforms is wuthe interaction acceleration between
traders and other participants, as well as duegeftfectiveness of public administration within
the platform. The digital platform as a model objgat interaction was implemented before
this definition has appeared.

Prime examples of the platform solutions implemeoteare the online platforms such as Uber
and Airbnb. These business projects were succedsiilto the fact that the trends of the
Industry 4.0 were taken into account in their depgeient. The term “Industry 4.0” appeared in
Europe in 2011, when the German government hasateti the need for a wide application of
information technologies in production [3].

Thus, the digital platform is a consequence anchdwessary element of the fourth industrial
revolution, which allows the individuals, legal #ies and government bodies to use them in
everyday life, in commercial and non-commerciahgiiés of such innovations as the cognitive
technologies, cloud solutions, Internet of thingg, data, block-chains and cryptocurrencies.
The digital high technology based platform cregesdits through the exchange between the
two or more independent groups of participants [4].

It is reasonable to say that the platforms provie direct interaction between the
manufacturers and the end users. In addition,aliglatforms provide an opportunity to share
projects and thus significantly increase the coafpan efficiency and to create innovative
products and solutions. Platform companies ardalipiatforms in the narrow sense. [5].

Since all the platforms are based on informatio @ommunication technologies, the
communication of participants is carried out infiiaand in a simplified manner. In the other
words, the digital platform performs the role oktlperator that facilitates transactions
immediately after a request.

The technologies that emerged in 2017 and 2018rararily based on cloud priorities, since
at the moment this is the only way to process aradlyae big data. Another important platform
for the platform business is the product serviaentd and flexible payment format. These
features allow to increase the rate of new oppdresnintroduction in the markets. In addition
to commercial platforms, there are state-ownedaligiatforms, which are the combination of
government bodies and non-profit organizations thatve introduced information and
communication technologies into their community aggment process.
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V. CONCLUSION

As a rule, there are experimental models of thalldmital platforms that correspond to these
characteristics, but the technology developmentilshead to a single digital space where each
subject can satisfy any need. Each of the parttgom this space will be an element of the
global digital ecosystem. In the formation of digjpplatforms, it is important that the conditions
for their implementation meet the requirements fé information and communication
technologies functioning [6].
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Abstract: Predicting customer churn has become increasingiportant for companies
competing in contemporary markets, as modern tdolgres keep tipping the scales of power
and influence into the hands of customers. Heneasohg and executing retention campaigns
targeting the population that is at the risk of figi“lost” can make a big difference to the
financial performance of a company. In this papee, present a framework based on open-
source technologies that makes evaluation of @iffechurn definitions in a non-contractual
business setting easy, in terms of resulting mpddbrmance. In particular, we propose an
automated approach to feature engineering, modehtion, model evaluation and model
selection that should enable companies to quickBess the effects of choosing a particular
interval of inactivity as a churn definition periah the potential value of planned retention
activities.

Keywords: Churn prediction, machine learning, framework, @uaation, non-contractual
business setting

1. INTRODUCTION

Technological advances have made it easy and camnteor consumers not only to make
purchases anytime and anywhere, but also to congadzicts and services offered by
different companies and make a switch from one Isepi another at the whim. This
makes the competition for every single buyer marecé than ever, and puts a lot of stress on
corporate Customer Relationship Management (CRMe&p existing customers happy and
loyal — as obtaining new customers that might chyuitkly is often more expensive than
retaining existing customers [1]. Since buyers rraldy leave at some point in their lifetime,
it has become increasingly important for compatoeslentify those prone to leaving as soon
as possible so appropriate retention activitiesbh@ataken — in hope that they can be persuaded
to remain a customer. Positive effects of such @agms can really make a difference to the
financial performance of the company [2], thusiessential to try and keep the retention rate
as high as possible.

Customer churn prediction is a relatively well-exqeld domain that has been in the focus of
researchers and industry practitioners for quitdnde. However, most of the efforts have been
aimed at predicting churn in industry branches whrrsinesses operate under a subscription
model, such as telecommunications [3] - [4], bagkb] or energy sector [6]. These contractual

3 Faculty of Technical Sciences, Trg Dositeja Obvagin6, 21000 Novi Sad, Serbia
4 Faculty of Technical Sciences, Trg Dositeja Obvacin6, 21000 Novi Sad, Serbia
5 Faculty of Technical Sciences, Trg Dositeja Obvacin6, 21000 Novi Sad, Serbia
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settings make churn flags explicit, i.e. the momehén customers churn is known precisely
(e.g. they cancel their subscription or it expwas particular date). In non-contractual business
settings, such as retail, the moment of churn trplicitly defined, as customers may make
purchases at their leisure — hence a businessstadding (i.e. definition) of churn has to be
derived.

One way to do this is to define a particular pewddustomer inactivity (i.e. they do not make

a purchase for three successive months) and tldercedrom the transactional data whether a
customer has churned at a particular point in tmeot. Naturally, this raises the question of
how to come up with a good definition (i.e. inaigveriod to use for churn) and how useful

the resulting models that use that definition apenfa business perspective.

2. FRAMEWORK

The framework we propose in this paper treats chuediction as a binary classification
problem and allows finding a predictive model theximizes the desired metric not only by
testing the performance of different machine laagralgorithms, but by manipulating the input
data as well. In doing this, it sheds some lightadrat might be reasonable values to use for
churn definition, derived from the data itself.

Two distinct Docker [7] containers are run withiretframework, as shown in Figure 1. One
contains the Python code that, given a set of gardition parameters (churn definition period
and the number of months for calculating monthbtdees differences), loads the transactions
data and processes it (i.e. creates features amd tdbels from the raw data). It then sends the
processed data to the other container — which oenta running H20 [8] instance — for
predictive modeling. H20 container creates multgaedictive models based on the incoming
dataset, ranks them and returns the results dbfhperforming one. The entire process is then
repeated for the next set of configuration pararseigtil all are exhausted.

Figure 1: Framework for automated churn prediction

Data processing Docker container
________________________________________________________________

Configuration
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2.1. DATA PROCESSING

To create the dataset that is submitted to H2Opfedictive modeling, a sliding-window
approach is used. Window width is defined by twerusonfigurable parameters: churn
definition period and the number of months to usectlculating differences between monthly
features. In addition, cumulative features overeghgre customer lifetime are added as Total
features. This is illustrated in Figure 2.

Figure 2: Sliding-window approach to feature eximac

Sliding window

time

Monthly features Churn definition

Only simple Recency, Frequency and Monetary (RFBBtUres are used for predictive
modeling, as they require no additional informatiomaw transactions data (which is expected
to be on the invoice-line level). They are calcedabn two separate levels: monthly aggregates
and totals. Months are used as units for aggregatsothey present a natural cutoff point for
summarization in various business processes (esgpmers might be billed monthly) as well
as for potential retention activities. Base featuterived are: number of items purchased (per
month and total), number of distinct items purckageer month and total), number of
purchases made (per month and total), amount gpenionth and total), average line amount
(per month and total), average amount per purcf@emonth and total) and days since last
purchase (relative to the end of month). Additidieatures calculated are differences in values
of base features on monthly level between a paaticaonth and tha-th month prior to it (e.g.
amount spent in March versus amount spent in Fegtua

Churn flags are derived by using a certain peribdustomer inactivity (i.e. not making a
purchase) in successive months (e.g. customer ationake a purchase in three successive
months).
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To keep model evaluation as close to the real-wookiditions (i.e. least biased) as possible
temporal splits are used to create the training t@st sets, by using the latest month of
processed data as the test set and all the ormedri as the training set.

2.2 PREDICTIVE MODELING

H20 provides automation options for the machinenieg workflow, which include training
and tuning of many models within a user-specifigdetlimit. Stacked ensembles are
automatically trained on collections of individmabdels to produce highly predictive ensemble
models — which can be ranked and the best onetseéltr future data scoring.

Presented framework utilizes this functionalityleyeraging H20’s AutoML Interface that is
passed the training data for creating predictivel@s and test data for ranking them. Area
under receiver operating characteristics curve (AidQsed as the main metric to determine
the best performing model, as ibifgen used as a measure of quality of a probabilistissifier
and is close to the perception of classificatioaliy that most people have [9].

Besides AUC, gains-charts are also constructedvfery top-performing model, since they are
a useful tool for evaluating the business impagiwdfing a particular model into production.

2.3. WORKFLOW

To provide an estimate on what might be a goodev/dwse as a churn definition period given
a transactions dataset, the framework requires df@oementioned input parameters (the
maximum length of possible churn definition peratt the maximum number of months for

calculating differences between monthly featur&sjen these, two vectors containing integers
ranging between one (1) and the respective paramalige are constructed, and a grid search
is performed on their cartesian product (wheresttgach criteria is the model with the highest
AUC). This yields a model with the best performandth respect to the observed metric that
at the same time uncovers the potential churn tieimnto be adopted.

Of course, care should be taken that plausibleegathat make business sense are passed as
input parameters to the framework, as otherwiseotteome of the process might not be
actionable (e.qg. it might turn out that one yeaa aburn definition period yields the best model,
but the model might actually be useless in theweald as one year could be simply too broad
of a definition from the business perspective)atidition, to evaluate the potential business
impact of the resulting models, gains charts shbeléhspected and used in conjunction with
existing domain-knowledge to select the appropmadelel for planned retention activities.

3. EXPERIMENT

To test the framework, we used a publicly availatdtaset [10] that comprises 541,909 lines
present in customer transactions for a UK-basedegidtered non-store online retailer. Dataset
spans the period between tifedecember 2010 and"®ecember 2011. Each line is described
by 8 variables: Invoice number, Stock code, Desiomp Quantity, Invoice Date, Unit price,
Customer ID and Country. After filtering (removingws with missing values and rows where
guantity purchased is negative — as these are Iikebt product returns) and removing the
Description and Country columns (as they are n&dus any calculations), the dataset
comprised 397,884 lines and 6 columns.
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We set the framework input parameters to (3, 3pnmmg that there were 9 different models
constructed (using: [1, 1], [1, 2], [1, 3], [2, 12, 2], [2, 3], [3, 1], [3, 2] and [3, 3] as parater
values across different runs). Ranking of modetsdeding to the AUC obtained) is presented
in Table 1.

Table 1: Model ranking for the sample dataset

_Modgl parameters o _ AUC
[months for calculating differences, churn definitin period]
[3, 1] 0.909
[2, 1] 0.894
[3, 2] 0.891
[1, 1] 0.865
12, 2] 0.849
[1, 2] 0.807
[3, 3] 0.792
[2, 3] 0.787
[1, 3] 0.785

According to the AUC values obtained, one or twanthe could be good candidates for churn
definition period, and two or three months for cédting differences between monthly features
might be used.

However, to see how effective would the modelsfltegy were put into production (i.e. used
to drive some retention activities, such as camysigith special offers), gains chart was
constructed for the top three performing models, iarshown in Figure 3.

Figure 3: Gains chart for the top three models
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The value on the horizontal axis represents thegogéage of customers to be targeted (e.g. by
a campaign) while the value on the vertical axsvwahthe percentage of churners that would
be captured by addressing the respective percenfagastomers. If no model was used to
make predictions on who is likely to churn, the eocation would be that a proportional
percentage of churners is captured within the @gsmepercentage of targeted customers (e.g.
if a campaign was aimed at 20% of the populatiompuld be expected that 20% of all churners
are captured within it). This expectation is lableds “Random”.

The gains chart obtained indicates that the [&@]el has the highest potential business value,
as it consistently captures the highest percermégburners within every decile of the target
population, when compared to other models.

4. CONCLUSIONS

Besides empowering buyers, contemporary technd@ig® make it possible for businesses to
analyze their customers and use data-driven irsightome up with solutions that help them
tailor the products and services they offer todghd-user’s liking. In this paper we presented a
framework that is based on open-source technol@gidgshat allows companies to identify not
only customers who are likely to churn but to campewith plausible churn definition periods
from the transactional data as well.

Experimental results show potential for this framewto be used in real-world settings,

especially when scalability and extensibility aneguestion; the choice of technologies makes
parallelization and scaling-up easy (Docker / H2@hjle at the same time additional data
sources can be plugged-in without too much effai¢h should lead to more accurate

predictive models).
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TECHNOLOGY TRANSFER AS INNOVATION DRIVER FOR
GROWTH

Tsvetana Stoyanové
Nikolay Sterev’
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Abstract: Information is essential in the daily managemeiicpss at any business. It focuses
on knowledge, know-how, skills and experience até of the main drivers of the innovation
process. Companies that devote significant resautoceesearch the market and to develop
new products, processes and/or technologies arsetlomes that are the largest technology
licensors. In the terms of Industry 4.0 there ghdt from labor-intensive and capital-intensive
industries to knowledge-based and technology-basetomies. As competition grows and
covers not only national but also international mets, technology emerges as an important
business driver in red oceans of competitive bsitije To support a long-term growth goals,
new technologies and their intellectual propertoesild become an object of a marketing. In
this case we are talking about technology transfer.

In this paper, the subject of research will be #malysis of different ways of managing the
technology transfer focusing on transfer on commaéttasis. The core of the analysis is to
find out the exact dependence between densitycbhdéogy transfer and innovation based
business success that dependence is typical fogaBal and Bulgarian companies. In
conclusion the reference to the competitivenessd EhBulgarian economy and the calculated
innovation based dependence will be presented. Witlallow to state our recommendations
to the Bulgarian mangers how to increase busines#/y and competitiveness based on the
technology transfer.

Keywords: Technology transfer, innovation business, indukgrawth

1. INTRODUCTION

and business level. As the EC set: “Industry isstigine of innovation” [1], the innovations

are the hearth of the EU Innovation policy and katmn Strategy 2020. Furthermore, the
main instrument for the implementation of ongoirigategy 2020 (and up-coming EU Strategy
2030) is EU initiative Innovation Union [1] — [2].

I nnovations, undoubtedly are appointed as a kepifdot the competitiveness on national

There are many definitions for the innovations. lduer, the key words of innovations are: to
benew (idea; product; technology; business model); telmeessfulpractically implemented;
has potential for growth; added new value); tesilart (to lead growth; to expand markets; to
develop competition). They are based on the fundéaheesearches as a first leg of innovation
value chain [3]. In addition, a fully operated rasd excellence is needed to boost smart growth
and competitiveness of the EU, EU member states€éhdusinesses [1].

European research network explores the opportsnite establish stable innovation
environment for fostering a common work on projebtg support digitalization (Industry 4.0

6 Department of Management, UNWE-Sofia, Bulgaria
" Industrial Business Department, UNWE-Sofia, Bulgar
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and Industry 5.0) [4] and that promote resourcieieficy and circular (regenerative) economy.
The key word isopen (shared)information: knowledge and know-how transfer; skills and
experience leverage, as main drivers for succdgsiulart innovation process.

2. INNOVATIONS AND TECHNOLOGY TRANSFER

(Innovative) Companies that devote significant tgees to research the market and to develop
new products, processes and/or technologies ase thoes that are the largest technology
licensors. In the terms of ongoing stable growinduistry 4.0, and up-coming Industry 5.0,
there is a shift from labor-intensive and capitdaensive industries to knowledge-based and
technology-based economies. As competition growsk @vers not only national but also
international markets, technology emerges as aroritapt business driver in red oceans of
competitive battleship.

The best excellence business practices are basadarations development and its successful
market introduction and commercialization. In enmggg markets such as electronics,

biotechnology and nanotechnology (the Industryse€tors), the introduction of new products
based on new technologies is essential. Evendditional industries such as food production,
textile and clothing, new technologies are neededdintain their smart grow.

To support a long-term growth goals, new techn@sgind their intellectual properties could
become an object of a marketing. In this case weadking about technology transfer. Wahab,
Rose and Osman [5] presented different approach@sfining the “Technology transfer”:
- as a process by which ideas and concepts are miowed the laboratory to
marketplace (see [6] — [7]);
- as aprocess by which products and technologidsraaelen from developed to less
technologically developed countries (see [8]);
- as a process by which inventions are transferreg¢ondary users (see [9]).

The information and know-how transfer could be dase couple of mechanisms depending
on the payment for transfer: commercial and nonfoencial.

The main forms of technology transfer on a comna¢rbasis are: license and know-how
contracts, franchising, leasing, foreign directeistiment etc. Non-commercial transfer is found
as element of development of the innovative busiresvironment and could be mediate
through: common project research; Conference ptaten; Paper publication; Informal
discussion via Social networks.

Technological transfer could be found in two forwettical and horizontal. Vertical transfer is
found from research via development and productmndistribution in well-developed
countries and from distribution via production atelvelopment to research in developing
countries. The horizontal transfer could be fousdnaw product/technology information
exchange between two business organizations watiercountry or between two countries (see
Figure 1) [10].
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Figure 1. Technology transfer building

Horizontd! transfe:

R ||+ R I R I R -
g 3 B $ [
& D |<i» D I D |[«{» D =
3| 3 ; f | &
B[ P ledof P Pld P ]| ¥
-

¥ v t ¢

Di |« Di Di |«{>| Di

l A
Industrialized countries Industrializing countries

The main forms of commercial technology transfer)(@re (see [11] — [14]):

- License acquisition of technology know-how against a dealyment of the
Intellectual Property (IP) rights.

- Patents payee that is owner of exclusive rights with gepafor invention transfers
those rights to another person or business orgamnzgpayer).

- Contract of saleprovides payment for a design, construction asiséance agreement
for the initial technology to the technology knowwhsupplier.

- Joint-venture Spin-afftwo or more companies merge their research ressuand
technology experience in the research and developmpeduction or distribution of
innovative products or technologies.

- Delivery of technology to industrytransferor purchasing new machinery and
equipment with a high degree of technical compjefttm technology transferee to
produce new or high technology products and sesvice

- Joint research projectswo or more companies merge their research anelagment
activities with research institutes or universities

Nevertheless, the diversity of TT mechanisms aadsfier mediums could not guarantee the
technology transfer success. Nevertheless, thevatiom success could be found by technology
transfer policy based on the next 4 principles:[15]

- Introducing expert score-card for selection of phetner(s);

- Establishing long-term engagement of the partner(s)

- Accepting marketing leadership and marketing dnamagement to the joint venture;

- Maintaining the technology leadership and futushi®logy innovation control.

3. BULGARIAN PRACTICE FOR INNOVATION ENCOURAGING

At the present stage of the national economic adgwveént, most of Bulgarian companies are
implementing a low-priced strategy. As the greatasmber of companies use obsolete
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technologies, methods and management approachdsatdahem to direct refusal to innovate
it is a challenging opportunity for introductiomiovative technologies and business models in
Bulgarian economy. Thus, accepting the innovatippr@ach could be a small step for the
Bulgarian entities, but it will be a great step tloe competitiveness of the Bulgarian economy.

By the industrial growth policy, Bulgarian governmieould help the economy for enlarging
the numbers of the innovative Bulgarian busineas the figures from 2016 (Table 1) [16]

Table 1. Share of the Bulgarian innovative busine016, %

Innovative Technology Non--technolc
enterprises innovative innovative
(total) enterprises? enterprises'
TOTAL, incl.: 27.2 19.8 17.3
Industry (codes B, C, D and 31.€ 24.¢ ]
Services (codes H, J and 22.1 14.1 1
10- 49 employee 20.t 15.2 ]
50— 249 employee 44.: 32.¢
above 250 employe 81.¢ 50.€ €

Remarks? technology innovation includes: product and predesovations
b non-technology innovation includes: organizaticaradl marketing innovations

According to the Table 1, 19.8% of all legal eestiin Bulgaria have introduce technology
innovation (product and/or process innovations),3% - non-technology innovations
(organizational and marketing innovations), and%39 both.

More deeply, the Bulgarian National StatisticaliCe#f(NSI) explores the type of the product

innovations. Thus, 12.8% of companies have intreducew products or services (product

innovations) in 2016 that reports 24.4% of theltatenover of the Bulgarian business. 65.2%
- established a new product decision for currentketa, as 81.6% - just start producing new
product for them, but not new for the markets. Thportance of these product innovations

could be given by the next figures: 6.0% of turmaseeported as result of new for the business
innovative products, 2.7% — from new products far industry and 3.3% — from new products

for the enterprises.

In addition, 11.6% of total companies have intratlioew processes (process innovations) in
2016, as 8.1% - new main process methods and ap@®a6.4% - new supporting process
methods and approaches, and 3.4% - just amendedupply chain and/or distribution process
methods and approaches.

Less number of enterprises used non-technologyatians in 2016. 12.6% introduce new
approaches to workplaces and employees (organizdtionovations), including 9.5% with
new internship methods and 8.9% with new compe¢snuiethods.

Just 12.0% of all companies have developed new etiagkstrategies and/or new marketing

instruments (marketing innovations), as 8.4% - aewertising methods and instruments, and
5.9% - new pricing methods and instruments.
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Nevertheless, we could find a slight improvementhef Bulgarian innovations between 2014
and 2016 (Figure 2) [16].

Figure 2. Share of the Bulgarian innovative busnas2014-2016, %

[V

i}

Product Process Organization Marketing Business
innovations innovations innovations innovations innovations
(total )

m2014 m2016

The reported innovations basically are developetomit any cooperation. Not more than 20%
of total business innovations are result of busree®peration. Respectively, as the bigger is
the business than the greater number of innovaaomglone in cooperation. Thus, 17.8% of
small enterprises combine in innovations as tigsré is double: 35.8% of holding cooperate
for innovating. (Table 2) [16]

Table 2. Share of the Bulgarian innovation busirtes® in combination and cooperation in

2016, %
2016
TOTAL, incl.: 20.9
Industry (codes B, C, D and E) 17.4

Services (codes H, J and K) 28.0
10 — 49 employees 17.8
50 — 249 employees 22.6
above 250 employees 35.8

4. CONCLUSIONS

Keeping innovation potential at a high level of taehnology and non-technology innovations,
as well as the establishing fast growing produot¥@ process innovations are some of the
main kay factors for sustainable and competitiveetigpment of the Bulgarian economy and
Bulgarian industry as well. Some of the principlest have to be introduced by the Bulgarian
innovative business includes the next ones:
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- Establishing employees’ competencies to react tangks in the competitive
environment, and to uses open strategic opporeswtindow through various forms
of technology transfer;

- Establishing innovative business culture that esgdoemployees’ attitudes for
knowledge acquisition and knowledge based develagme

- Establish open networks based on national andnatienal innovation networks, not
just following supply chain added value, but basadcombination and cooperation
with other competitors and/or universities and aeske centers.

The main challenge to innovation business’ develemits that Bulgarian enterprises still have
no business culture that is needed for the shaxompomy. This is obstacle that prevents
implementing common projects for introducing newduction processes and new industry
products. In addition, the orientation to the caoafien inside the existing supply chain
networks declines the national potential for contpeness and growth.

Exploiting the given opportunities and challengssai priority of the Bulgarian National
Strategy for Competitiveness and for the Indus®Rahaissance 2020 and 2030 as well.
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CREATING THE DIGITAL TWIN WITH GENERAL PURPOSE
SIMULATION MODELLING TOOLS

Blaz Rodit®
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Abstract: In this contribution we present several possil@tifor the use of automated
modelling and simulation methods within digitalisatand automation projects implementing
the Digital Twin as a part of the Industry 4.0 pdigm. First part of the contribution introduces
the Industry 4.0 paradigm, current state of develept and its influence on the development
of the simulation modelling paradigm. In the secpad of the contribution we examine a case
where innovative approaches and methodologies weed to realize the Industry 4.0
paradigm concepts using general purpose simulatiodelling tools, facilitating research and
development projects for SMEs.

Keywords: Simulation modelling, Industry 4.0, Digital Twin,utamated modelling,
manufacturing automation

1. INTRODUCTION

paradigm in connection with the Industry 4.0 pagadand two real-life cases of the

application of the new simulation modelling paradigsing off-the-shelf simulation
modelling tools. The presented cases introduce adetbgies and solutions which enable
the automation and integration of general purpaselation modelling tools by using data
exchange standards such as XML, and the developafesitomation solutions using the
Digital Twin concept with widely available sensechnologies.

The aim of this contribution is to present the etiolu of the simulation modelling

The »Industry 4.0« term was coined by the Germderd government in the context of its
High-tech strategy in 2011. It describes the irdégn of all value-adding business divisions
and of the entire value added chain with the aidigitalization. In the “factory of the future”,
information and communication technology (ICT) aadtomation technology are fully
integrated. All subsystems — including non-prodgcones such as R&D as well as sales
partners, suppliers, original equipment manufacsl®EMs) and customers — are networked
and consolidated into one system, the cyber-phiysioduction system (CPPS).

While the large industrial companies are concemwvél the development of standardized
methodologies and architectures that would allaegration within their R&D processes and
existing ERP and MES solutions [1], and the purehas development of automation
technologies is not presented as problem, the SMiAs to consider using economical, off-the-
shelf simulation modelling tools and commerciallyadable sensors to build proprietary
automation solutions, which would allow them to lempent selected Industry 4.0 concepts, in
order to remain a competitive supplier to theirgéa) business partners.

Even though Industry 4.0 standards are still dgedo the manufacturing and automation
technology developers already market many techiegaand solutions as “Industry 4.0”. But

8 Faculty of Information Studies in Novo mesto, Lijahska cesta 31A, Novo mesto, Slovenia
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even without specialized vendors there are manyhef building blocks necessary for
implementation of Industry 4.0 ideas already awdéa such as digital and networkable sensors
and control elements (actuators), cloud compufingustrial) communication networks, and
general purpose simulation modelling tools as prieskein this paper.

2. EVOLVING SIMULATION PARADIGM

Today, the use of simulation modelling in scienoe angineering is well established. In
engineering, simulation modelling helps reduces;agtorten development cycles, increase the
quality of products and greatly facilitates knowgednanagement. A great body of scientific
and professional body of literature on various atpef simulation modelling, e.g. system
dynamics, cybernetics and system theory, is aVailaoch as [2] and [3].

Several methods have been developed for mathematartelling of real systems. Each of
them was motivated by the problem itself and tlseaecher in that field. Three most popular
simulation methods today are System dynamics (8%], Discrete event simulation (DES)
[5], and Agent based modelling (ABM) [6], [7]. Timeethods are selected depending on the
complexity and abstraction level of the discussgestiesn.

In the traditional simulation paradigm, the conngfstof a simulation model typically involves
integration with a static database with businessbikes, a user friendly front-end and decision
support tools such as online analytical proces€MgAP), or group decision support systems
(GSS) [8]. The schematic of such a decision suppa@tem (DSS) is shown in Figure 1.

Figure 1: Schematic of a typical simulation modegjlbased DSS [8]
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includes physical modelling. Aspects of the simalatmodel require a high level
of details and low level of abstraction,
* Modelling and modification of models is automatddta-based).

Within the Digital Twin concept every instance ofiadividual product or production system
produces a “digital shadow”, which is the namethar structured collection of data generated
by operation and condition data, process datalHetace an instance of a Digital Twin consists
of: a unique instance of the universal Digital Ma&ishodel of an asset, its individual Digital
Shadow and an intelligent linkage (algorithm, siatimn model, correlation, etc.) of the two
elements above [9].

Schematics of a decision support system (DSS) pocating simulation modelling via Digital
Twin is shown in Figure 2.

Figure 2: Schematic of a simulation modelling baB&S$6 implementing the Digital Twin
ey

Decision Support
Tools:
Machine Learning
Optimization

4

Digital Twin

Digital

Shadowy ‘I:'lr
P
(LLOT,

In such systems, the Business System Simulatoaiosra Digital Twin model of the Business
process. The Digital Twin is used to supply theaof decision support tools with a detailed,
dynamically updated digital representation of tlealtife business process (e.g. a
manufacturing plant). The process data is gathenehl-time by the array of sensors and smatrt
machines in the business process, stored in thedsssdatabase and then transferred to the
Digital Shadow. The Digital Master model's operatie adjusted according to the data in the
Digital Shadow, allowing on-line optimization andaision support, and control of the process
automation, creating a controlling feedback loobich is the basis of cybernetic systems [3].
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3. IMPLEMENTING THE NEW PARADIGM

Implementing the new Industry 4.0 simulation madeglparadigm remains a serious challenge
for researchers and companies. However, there ays to improve the integration of models
built in general purpose simulation modelling tooButomate their construction and
modification, and implement such solutions withawdjor financial investments, which is a
very attractive prospect especially for the SMEsiunber of solutions have been developed
for automated generation of DES simulation modetsesponding to manufacturing systems,
with a good overview of solutions presented in [1We will present a case of the
implementation of the aspects of new simulation eliody paradigm, demonstrating data-
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driven automated simulation model constructionttier development of a Digital Twin.
3.1. Automated model building using XML and Java

This case involves a novel automated DES modeltaari®n method, using the customer
order data obtained with SQL queries to modify XL (Extensible Markup Language) file
containing the simulation model structure and dEte. method was applied in a manufacturing
process optimization project. Authors used discestnt simulation (DES) to build a model
that reflects the current manufacturing processdsalows them to test optimization methods.

System optimization through modification of modelisture can be performed by constructing
several versions of the model and input datagcenarios) and comparing simulation results.
To accelerate the development of model versionssaadarios one can construct algorithms
that build or modify simulation models accordingnodel input data. This is especially useful
in cases of large simulation models and if the rmedeants are prepared by an algorithm, e.g.
an optimization algorithm. Automated model buildergd modification however requires that
the model structure can be modified with an alpamitwithout manual interventions. [11]

Developing a static simulation model that would exoall possible (i.e. 30,000) products that
may appear in client's orders is not realistid éskies approximately 15 minutes to complete a
model of a process for each product, and a modehoong 30.000 processes also exceeds
the memory limitations of the modelling tool usekhylogic, http://www.anylogic.com/).
Manual modifications of the simulation model can thee consuming, especially if a
large set of variations of the model needs to lile buAnylogic, simulation model is typically
constructed by adding different blocks and conpestito the canvas by "click and drag"
technique.

Instead, a method for ad-hoc model constructiorefarh set of open orders was developed
using Java. The Java application builds the madehfa model template, the database of
technical procedures and the database of curreptyn orders. Based on the list of ordered
products and technical procedures only the necgssachines are placed in the model.
Anylogic stores the models as standard XML filekjol allows easy manual or algorithmic
modifications of the model. Anylogic XML simulatiomodel file stores information on
standard and user-defined blocks and agents, ctamadetween blocks, statistical monitors,
input readers, output writers, etc. The data anmedtas elements (nodes) and nested in a tree-
like structure. An element can contain severailmaites, describing type of the element and all
the parameters describing element properties. Thidwes can contain several lines of
programming code describing how the block opernatesferent situations and states. [11]

The developed Java application manipulates XML dodehange data on machines and all
other relevant abstract objects such as connestousces and sinks that are connected to the
blocks of machines. Specifically, the Java appbeateads the blocks in the template file and
copies them according to input data. A new elengbluick) is added to the model by the
following procedure:
» find a node representing a template block in XMéetraccording to the
searched attributes,
» copy the node and connect it to the parent of tlggnal node,
» change the data of the copied block (hame of tleekblposition on the
canvas, properties of the block, part of the pnognéng code, etc.).
The resulting XML structure is then saved to a wewlogic file. Products and carts play a
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role of transactions in DES and are therefore coaottd dynamically during simulation. The
resulting modelling and simulation system, showrFigure 3 is composed of four main
elements [11]:

» Core manufacturing process simulation model in Agid environment.

» Java application that constructs XML Anylogic moffem a template file.

* MS Excel as an intermediate input and output dat@age, and analysis tool. MS
SQL server database describing technical proceduneslient's orders.

Figure 3. Automated DES model generation systeraraakic
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4. CONCLUSION

The research presented in this paper includes el mpproach, that allows researchers and
engineers to automate the model generation witlmmulation based decision support and
engineering systems. The adoption of new simulatioodelling paradigm in research
environment requires closer cooperation with indugtartners, and diversification of
knowledge of researchers, in order to build integtamulti-level models of systems. As shown
by the presented case, lack of tools is not a pnephs the current generation of general purpose
simulation modelling tools offers alternative intatipn options. As the CPPS concept involves
the integration of diverse information systems amdti-level simulation models, the Industry
4.0 and Digital Twin concept present researchetis anew motivation for closer cooperation
with industry and transfer of knowledge betweemagsh groups and institutes.
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Abstract: Google has become an important part of the busineskl nowadays. Since more
and more companies are digital, the market thatused to know before has now suffered
severe transformations. This is, definitely, ndaa thing, but businesses that want to survive
have to keep up with the fast pace that charaasrilze business world. If previously the market
place was a physical space, now search enginesth&ea their role. The higher you rank, the
more are the chances that people will choose yosimess to fulfill their intent. Globalization
comes as a decisive factor in the equation of Nisilhor a business, and the variety of markets
and their relevance can be considered key playetisis hierarchy. Search engine optimization
(SEO) comes now as a must. It is of utmost impoetdor a business to have a strong site but
it is also essential that it is well optimized, gdately prepared to meet the users' needs,
directly and effectively. A first step in getting@mnpetitive edge now is to be user centered, to
focus on the customers' current as well as futugeds. In order to stay on the market,
businesses have to keep up with technology andtadednnovative and intuitive, anticipating
the direction of the market. For instance, becauseds that are much valid and market
effective in one country are simply not sellingmother, Software as Service businesses (SaaS)
has been compelled to optimize on various langua@asva is one example of such
optimization. As their market is Google, SaaS deépmetensively on their success in affecting
the online visibility of a website in the searclyiee's results.

Keywords: market efficiency, online search, language optitza business website, search
engine optimization, SaaS businesses.

1. INTRODUCTION

communicate and interact. The Internet providesmiust effective communication

channels among people, including emails and instagssages. The evolution of
technology and the speed of information circulatiane radically affected the business world
and the consumer behavior.

The emergence of the Internet in 1990 had a defimiteact on the way people

Together with the Internet, globalization has pthgekey role in business development. The
expansion of telecommunication systems has enatdeypanies and other organizations to
start operating at an international scale. Glob#tin allowed companies to be more
competitive and effective, they can become veryfifatge, but global competition can be

% Faculty of Economic Sciences, University of OradgaUniversiitii nr.1, Romania
10 Faculty of Economic Sciences, University of OragdgaUniversittii nr.1, Romania
1 Faculty of Economic Sciences, University of OragdgaUniversittii nr.1, Romania
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challenging as well. You can be very profitablet ou can also fall down harshly; there's a
thin line in this respect in the current businesdr@nment.

If in the past the Industrial Revolution consisieanechanizing the processes to achieve mass
production, today the successful companies arestivb® know how to automate production
by using electronics and information technology.

2. SOFTWARE-AS-A-SERVICE BUSINESS MODEL

Software-as-a-Service (SaaS) is a software licgresinl delivery model in which access to the
software is provided on a subscription basis, tighsoftware being hosted on an external cloud
infrastructure, rather than having it hosted omlservers [1]. Software-as-a-Service is usually
accessed through the internet, with users loggimg the system using a username and
password. Instead of each customer having to Inblsoftware on his device, the customer
is able to access the program on a web browser.

According to Vaeksthus, the main benefits of theaSSebusiness model include easy
administration, automatic updates and patch maneaggneasier collaboration, global
accessibility and compatibility, as all users hageess to the same version of software [2]. The
preeminent disadvantages of Software-as-a-Servamehrefer to data security and delivery
speed. Because the software is externally hostad, more vulnerable to be accessed by
unauthorized parties, compared to internally hostdtivare.

The Software-as-a-Service model has been primadbpted by IT and financial businesses
and tech companies whose main purpose is sellimgvative, digital products. The relative
advantage, the organizational strategies and temdss environment evolution are also key
elements which determine the success of a SaaBdssdi3].

A sustainable SaaS business must be designed a#tidumction operating machine which
builds the product. The decision makers must unaetdshe global market and the competition
very well and use technology to always be one ahegad. They are responsible for hiring the
right people, creating a strong operational proeesisetting the right pricing in order to build
a product which delivers value and is focused erctirrent and the future needs of customers.

3. SEARCH ENGINE OPTIMIZATION FOR SAAS BUSINESSES

According to Techopedia, a search engine is a prodhat allows Internet users to search for
content via World Wide Web (WWW). The user enteggwords or key phrases into a search
engine and receives a list of web content resultise form of websites, images, videos or other
online data [4].

Though there are lots of search engines on Inte@wmigle is the most developed and popular
search engine used worldwide. Its highly qualigatresults and convenient response time
recommend it. But because it is so popular, itas used by individuals only, but also by
businesses. Software-as-a-service companies dependnore on their rank in search engines,
since the product they sell is digital. If in th@spone had to go to the market place to purchase
what he needed, today, with access to Internetub®mers are just at one click distance from
what they want and the virtual market places aseckeengines, in our case Google. A reason
why search engines like Google are so powerfueabse they work based on keywords and
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thus are able to fulfill the needs of their useyglving them the best choices available on the
Internet for a specific search.

Google uses complex algorithms to analyze webaitesto decide which results come first in
Google search. Content is very important, but yg¢temough for businesses to rank high with
their website. Search engine optimization (SEOygla core role in the ranking process, by
maximizing the traffic which comes to a specificbhs#e from a search engine. In order to
increase their visibility on Internet, the companli&e SaaS businesses use technology and the
expertise of professionals with required know-hawbting their site in the first line of
searching. The higher they rank, the more traffieyt will drive to their website and
consequently the more customers will buy from them.

Google Analytics and Search Console are two prentaois offered by Google to companies
which want to see how much traffic is driven toitheebsite from Google searches. Semrush
is another great tool which businesses can usaedoatho their competition on their valuable
keywords is. By using complex tools, companiesioarease the quantitative and qualitative
dimensions of the traffic driven to their website.

Search engine optimization (SEO) begins with orgagithe hierarchy of the website logically,
by ensuring a smooth navigation on it. The follogvstep is making sure the content is unique
and useful for your readers, and the landing pagesain the valuable keywords. Creating
accurate page titles and URLs descriptions andniiygy the articles by offering good
definitions and lists that can potentially becoma&tired snippets on search engines comes next.
Last but not least is checking whether the “desiomd meta-tag is used correctly, in order to
rank higher on Google [5]. All these elements aftbe ranking and implicitly the sales and
profits of SaaS businesses.

4. CASE STUDY - THE SUCCESSFUL STORY OF A SAAS BUSNESS: CANVA

Canva is a Software-as-a-Service company whichroffeégh-quality graphic design tools
through their website and app. The tech start-uplawanched in 2012 and it has its headquarters
in Sydney, Australia. Their mission is to make daeseasy and fun even for non-designers.

According to Elaine N. Marieb [6], almost 50% ofrdarain is involved in visual processing.
Canva anticipated the importance of visual contenbusinesses, and built a platform which
makes the process of creating visuals accessilgeeiyone. The startup which values now $1
billion [7] used the power of technology and seagnlgines to become the no. 1 online design
platform.

The aim of this study is to show how Canva levedeggarch engine optimization to make their
product known and loved by users all over the Globe

The research method employed for this study iaasented approach that might seem rather
empirical but is strategically considered for iesyw directness and applicability, as ultimately
it proves highly general and any user friendly.

The steps of our research were as follows: firspvepared a list of keywords relevant for the
business, in various languages. Then, introdutiadieywords one by one in the search engine,
we checked for the results returned. An analyste®fesults was next conducted by noting the
ranking returned for each keyword.
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The keywords that we considered relevant for Cansaness and therefore worth searching by
the Google search engine were as follows: ‘brocima&er’, ‘card design’, 'business card’,
'greeting card design’, 'flyer maker', 'invitaticerd’, 'leaflet maker', 'poster' and ‘presentation
design'.

We first searched the keyword 'brochure maker'itiardnt languages, to analyze how Canva
optimized their website to appear in front of th@mpetition in Google search in different
countries. We explicitly show here forward, in thext three figures, some of the results
returned for this keyword.

When building a digital product and wishing to sellernationally, it is essential that the
website is well optimized especially in Engliske thost common language used on the Internet
[8]. Canva made sure they appear on the firstiposih Google search for their most valuable
keywords, including 'brochure maker'. As seen i@ éxample below (Figure 1), Canva’'s
brochure page appears right after Google Paid Ads:

Figure 1: Canva’s top result by search key 'broelmiaker’

Go gle brochure maker m ) Q

Toate Imagini Videoclipuri Stiri Harti Mai multe Setari Instrumente

Aproximativ 56.500.000 rezultate (0,33 secunde)

100s of Brochure Templates | Unlimited Downloads | envato.com
www.envato.com/ ¥

Get 100s of Brochures Templates, Flyers, Graphic Assets, Fonts & More! Free TutsPlus Tutorials. Join
Envato Elements. Unlimited Downloads. Over 7M Customers. Easy Licensing. New Items Added Daily.
Types: Premium WordPress Themes, Amazing Powerpoint Themes, Stunning Mockups.

PowerPoint Templates - 16,50 USD/luna - Unlimited Downloads - Mai mult ¥

Top Graphic Assets Unique Subscription Model
Quality Hand Selected Assets Get Unlimited Downloads,
From Presentations to Fonts All For One Low Price!

Free online brochure maker: Design a custom brochure in Canva
https://www.canva.com/create/brochures/ v Traducerea acestei pagini

Canva's brochure maker takes the hassle out of creating beautiful brochures. From travel brochures to
real estate brochures, Canva's extensive template library ...

Brochure Maker - Business Flyers - Tus#s

Source: own search and print screen as of 2018311231

Canva has translated their website in 28 languagleide the editor of the platform supports
over 50 languages [9]. Because on average, the pusition in Google search has a click-
through rate of 30%, while the third position gettdy 10% of the traffic from a Google search
[10], Canva has worked hard to make sure they octup leading position in Google for as
many language as possible.

They are on the first place in Google search iresdvanguages, mainly in the most common
languages of the Internet, such as Spanish, adrs&eégure 2:
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Figure 2: Canva’s top result in Spanish

Go gle crear folletos m J Q

Toate Imagini Videoclipuri Siri Harti Mai multe Setari Instrumente
Aproximativ 31.000.000 rezultate (0,23 secunde)

Creacion de folletos en linea y gratis - Canva
https://www.canva.com/es_es/crear/folletos/ » Traducerea acestei pagini

¢ Te gustaria presentar tu informacion de manera clara y con estilo? Con la herramienta para crear
folletos de Canva y gracias a su gama de disefios ...

Source: own search and print screen as of 2018311232

However, though Canva ranks on the first place aogke search, there are some languages
and keywords where the competition might be highafepecific keyword and Canva might
lose some of their potential customers in fronthafir competitors which display paid ads for
their valuable keywords. Figure 3 shows an exarfggléserman language, the search being
made by the keyword 'create a brochure' (Deutscbschireerstellen), where Canva’s
competitors Magglance and Envato appear in Goagech before Canva, because they have
paid ads on this keyword.

One thing that Canva could do would be to thingdg ads on some specific keywords, to make
sure they don’t lose new potential customers argdiam profits, in favor of their competition.

Figure 3: Canva’s result in German, outranked bg pds

GO gle Broschiire erstellen $, Q

Toate Imagini Videoclipuri Harti Stiri Mai multe Setari Instrumente
Aproximativ 8.660.000 rezultate (0,37 secunde)

Individuelle Online Broschire | aus Vorlagen erstellen.
www.magglance.com/broschuere/erstellen ~

1.000 Broschiiren ab 0,27 € pro Stiick drucken. Jetzt kostenlos gestalten! Kreative gratis Vorlagen.
Online Software. Expresslieferungen. Giinstiger Druck. Druckvorschau. Kostenloser Versand. Vorteile:
Blatterbares Online-Format, Keine Software Installieren.

Broschire Vorlagen - Broschire online drucken

Top-Broschirenvorlagen 2018 | Unbegrenzte Downloads | envato.com
www.envato.com/ ¥

Hunderte von Broschiirenvorlagen, Flyern, Grafiken, Schriftarten & mehr herunterladen! Uber 7
Millionen Kunden. Treten Sie Elements bei. Kostenlose Tutorials. Einfache Lizenzierung.

Uber Envato Elements - Kostenlose Files - Envato Elements Beitreten

Powerpoint-Vorlagen - 16,50 USD/luné - Unbegrenzte Downloads - Mai mult v

Dein kostenloser Online-Broschuren-Gestalter — Canva
https://www.canva.com/de_de/erstellen/broschuere/ ¥ Traducerea acestei pagini

Mit dem Broschiiren-Gestalter von Canva kannst du beeindruckende Broschiiren mit professionell
entworfenen Layouts erstellen. Mit Drag & Drop ziehst du ...

Source: own search and print screen as of 2018411515
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Next, we performed similar analyses for the othghtekeywords, of relevance for the case
study. The overall result is visually presentethia last two figures.

Out of the nine keywords searched, four rankedhenfitst position by Google search, three
returned the result of a second position amongd#aeches, and the other two situated Canva
on position three, as seen in Figure 4.

Figure 4: Ranking by most relevant search keywords

Number of keywords ranked 1,2 or 3

1 2 3

Source: own design by Excel data input and gragéineration

Thus, searches by the phrases 'brochure maked,deaign’, 'flyer maker' and 'presentation
design' returned first rank results, while searébeteaflet maker, ‘invitation cards' and 'pao'ste
situated Canva on the second position. It caméemhird place at the search by 'greeting card
design' and by 'business card'. This classificaigresented in Figure 5 below.

Figure 5: Results returned by each keyword

Results of keywords search

A
presentation design I_‘
poster FO
leaflet maker |

invitation card ——
flyer maker —|_‘ = ranking
greeting card design —
business card (|

card design | CHN

brochure maker |

Source: own design by Excel data input and gragéineration

The results are in our view quite self-explanatagnsidering the fact that, on one hand, for
business cards, for instance, there ought to ber aihecialized applications, providing more
professional templates and formal designs, and rnampanies offer products for and services
of greeting cards own design, while, on the othamdy the most relevant words searched
returned indeed the highest rank.
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5. CONCLUSION

In order to have a successful SaaS business yoal toanake sure you keep up with the
development of technology and use it to be oneatepd of your competition, to build a good
and useful product by meeting the present anddutaeds of your customers. It is quite obvious
that the higher you rank within the search engiesslts, the more your business can grow, i.e.
users can find you more straightforwardly, saldsga up and profits shall follow.

To stay competitive nowadays, it is of utmost intance for a business to build a strong website
to showcase their product and to use search epgimaizations to rank higher and strengthen
their position on the virtual market.

Many businesses can follow the model of good prastthat can be seen with Canva and learn
from them how to build a strategy if they want toigternationally. Optimizing their websites
on different languages, by having in mind theig&ed countries and the customers they want
to sell to, would be a vital first step.
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Abstract: There is an innovative and interactive way of léagrbasic computer programming
with special reference to the programming langua§eratch’, which has an advantage
because it's easy and intuitive, user interface esgikrogramming as simple as using a simple
block-like interface which can later make a codw®e Ppaper will consider the existence of blocks
for all important program structures which can kees/which exist in all contemporary/new
programming languages, just like blocks for advahcencepts such as events, messages/texts,
delegates, applicable/Usable methods, knots antngostimulate creativity, imagination,
interest in problem solving and basic principlesppbgramming through creating visual,
interactive and multimedia applications (gamesnaatiions, sites). They also stimulate young
people to apply the knowledge that they have aeduimot only in IT and school assignments,
but in all other life aspects.

Keywords: Programming, computer language ‘Scratch’, schoohinaation, children,
technology, computers

1. What is object-oriented programming?

for designing computer programs and various sofwapplications. Solving the

problem of object-oriented programming paradigmesy similar to human thinking
and problem solving. It consists of identifying etfs and setting objects to be used in the
appropriate sequence for solving a particular gnoblit is about the design of objects whose
behavior as a unit and in their mutual interacsolves a certain problem. Interaction between
objects consists in the exchange of messages, @hgrecific message directed to a particular
object, triggers encapsulated operations in thggobpbwhich solves a part of a generally wider
and more complex problem.

Object-oriented programming is a programming panadilgat uses objects as the basis

In general terms, object-oriented problem solviagsists of four steps:
1. Identification of the problem,
2. ldentification of the objects that are necessarytfosolution,
3. ldentify messages that objects will send and recBom each other,
4. Creating a message sequence for objects thatolwik she problems.
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2. Programming languages

Programming languages are used to facilitate conmgation with the computer when
organizing and manipulating information, but algoaiccurately express algorithms. Some
authors restrict the term "programming languagéy tmlanguages that can express all possible
algorithms, and sometimes the term "computer laggtavhich refers to more limited artificial
languages, is used. A number of thousands of lageguhave been created, and new ones are
created each year. Many programming languagesresthat the budget be specified in an
imperative form [1] (for example, as the sequerfoeperations that must be executed), while
other languages use other forms of program spatias, such as the declaration form [2] (e.g.
the desired result is specified, and not how toeaehit). Some of the popular languages are:

1) Scratch is great for making games and programsug®imany images; it is very
easy to use,

2) Pythonis alanguage easy to learn, but it's asppowerful. It is used to coordinate
programs for special effects e.g. in the film indys

3) C ++isused to create programs that must work geigkly, including 3D computer
games and platforms,

4) Java (Java) is a popular program for making gamesagplications for mobile
phones mainly with an Android operating system &ndften used in appliances
such as air conditioners,

5) JavaScript is a language used to create interautele sites, with a drop-down
menu, text that changes, but also for making gamndse Internet. Although they
have a similar name, they are completely diffefeoin the Java programming
languagée?

Picture 1- Scratch online
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3. The basic elements of the scratch project

The Scratch project is built from objects callediteg. The appearance of a character can be
changed by giving him a different costume frombadry that can be accessed online via the
Internet or if the software is downloaded and iesth from the web address:
www.scratch.mit.edu. The character can look likeeson object, animal or anything else. Any
picture can be used as a costume; users can deavottn drawing using the built-in drawing
program "Paint Editor" or an image that is loadsahf a hard disk or downloaded from a
website. The characters join instructions indi@atiow they will move, how they will respond
to other sprays, and what sound effects will follawA description of the behavior of a
character is called a script (it is actually a pemg) and it is intended by placing graphic blocks
one with the other in the stacks. When a doublkal done on the script, Scratch executes
actions specified by blocks from top to bottom.sTpiocess is actually running the program.

4. The Impact of the Use of the Scratch Programming Laguage for Young Adults

Several studies [3] have been made on the userafc&dor learning programming in younger
ages. In one of several studies where LOGO andd®cpgograms were compared, it turned
out that Logo is better for students' confidenoegreater interest in programming and better
understanding of loops. Scratch showed an improwémeearning outcomes in conditional
branching or repetition. The observations show thas easier to work in Scratch. It is
interesting that the students who were learning ltbgo and Scratch were equal in the
interpretation of loops. Logo logs for text commsygb students need to concentrate on details.
This may be important to students in order to foonsimportant details that are usually
neglected when using Scratch and thus compengateeftack of a visual approach.

The most common research is done in summer schodl€lubs where children are not in a
particular school environment and do not have @ l@ding. In frequent researches during
Harvard's Summer Computer Science School, theywldedearn programming in Scratch, and
later switch to the Java programming language. Viewy students had experience in
programming. After completing the school, the stideéhad very positive experiences with
Scratch. The attendees who answered that Scratich tegative impact on the experience with
Java as one of the reasons stated that Java ishmatar, less fun, and the results are how they
expressed themselves are far more poor. There walste students who neutralized the
experience with Scratch and they already had aiqus\programming experience. It was to
these students that the programming language &ongts more than easy to use.

The results that students achieve on the courpeogfamming do not have a good correlation
with their other successes in the school and theltseof the competitions. A large number of
studies were studied by the influence of factorshsas spatial thinking and mathematical
abilities, musical abilities, vocal skills, but #eeare factors that do not distinguish programming
from other disciplines. More extensive research indgcated that the level of knowledge,
mathematical knowledge and attribution of succems be considered good before the
programmatic success rate. The results of the sasearch indicate that a serious approach to
learning is in a positive relationship with the segs of programming while the superficial
attitude towards learning has a very negativeualtittoward it. It is important for students to
be able to achieve success and progress in progrgnmow do students experience
programming? What, in their opinion, is neededutcessfully master the programming tasks?
They are very aware of the requirements of theslesfaso logical thinking and the ability to
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solve the problem are considered the most pow&tibrs of success in programming. Very
important are considered characteristics such yagattention to details, considering certain
alternatives, mathematical abilities and prograngnsiills, and at the bottom of the scale, they
have the ability to learn, knowledge of computingpdular engineering and planning. It is

interesting that the skill of listening to work mot considered particularly interesting for

programming discipline. Several different reseaschas confirmed the correlation between
student's ability to solve problems and programming

5. Conclusion

Teaching difficulties in children today generallintter new technological and multimedia
shifts, and programming is not particularly poputariong-term study at school. And in this
particular case, when we have devoted attentiothab in this work, we recognize more
sociological reasons for which students lose isterethis discipline. Frequent perception of
informatics as a socially isolated career, IT aasare often perceived as incompetent male
environments of controlled behaviors, and studémesnselves rarely see the relevance of
programming in real life. There is also an increisdigital violence, the great influence of
social networks and overall intellectual developtmand access to computer science. The
potential for attracting several different grougspeople in the field of computer science is
based on the creation of environments that dedl soime of these sociological barriers to
programming, supporting students as well as giumeresting reasons for programming and
adequate education in these areas, with huge meess in computer science infrastructure
and education.
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APPLICATION OF ARTIFICIAL INTELLIGENCE FOR REAL-TIM E
STEAMING IN WEB SITES
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Abstract: When users of websites have the need to accesssahtime audio or video signal
into a stream, this can cause delays and interomsiin the transmission. This is especially
pronounced when a large number of users want tescthe server at the same time and look
at the same content, thus increasing the linkwalead. In this paper, one solution of the
algorithm, based on artificial intelligence, is gented. The proposed algorithm finds Steineer
tree and Pareto an optimal path for transmittinglimuedia signals in topology and conditions
of the network that is dynamically changing.

Keywords: Atrtificial intelligence, neural network, multimedstreaming, web sites

1. INTRODUCTION

he intense development of hardware and softwaredrwsibuted to the fact that a large

percentage of people today have different typesdeaftronic devices and direct access to

the Internet. These opportunities have increasedded for the most prominent types of
services and services offered through websiteJ s, web sites and their versions on various
types of devices have become a need of a modertsat everyday life. Today, most users
start the day with reading the latest news, watchiveather forecasts, tracking traffic
conditions, and so on.

The first sites only had a textual content, and thias enough for the information to be
transmitted. Over time, the demands of the usarbstlaus the sites that companies have created,
have become increasingly complex and technologicadire complex in the desire to be better,
more beautiful and innovative. The tastes and desahthe users are constantly increasing
and the market constantly searches for somethingamel better. All these requirements are
followed by other areas in the IT industry [2]: deapment of telecommunication network,
development of protocols, development of hardwaraponents, devices, ...

It has long been known that color, and thereforages, have a big impact on the user and the
perception of the entire site [1]. Very quickly tiees began to be flooded with a lot of different
images. However, the market demanded even monasintecontent, and so quickly the need
to display video and audio files on the sites.he first versions of sites this was not possible
and such multimedia files could only be downloattethe personal account and then viewed.
As user and market demands became more and mersétcommunication networks, web
servers and websites had to provide real-time mnéggsson, ie, streaming audio and video
signals and within web sites [3]. Today's youngrsiseostly use these types of content and
consider it to be the default web site offer.

18 |CT College for vocational studieBelgrade, Serbia
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On the other hand, the real-time transmission dfcaand video signals is the most complex
thing from the aspect of the communication netwjgtk This relates to network resource
bandwidth, transmission quality, delayed transmoissand download speeds, resulting in
interruption in user playback, high data transétes, and slow loading.

For this reason, a large number of scientific pajpee devoted to solving the most optimal way
of distributing audio and video signals in orderaihieve better quality, faster and cheaper
transmission and less engagement of network ressisg, [6], [7].

Special attention is drawn to services that sinmaltaisly access a large number of users, such
as video on demand, ip television or realtime bcaats of radio stations.

Sites offering such content are one of the mostptexnways of transmitting and displaying

data. Users expect to see audio or video contemeal time, without delay, with more users
wanting to view the same content at the same firhes content is displayed in the browser,
but it encounters a complex logic of routing throdige global network. When more users want
to view the same content at the same time, theim dwouting is called multicast routing [8].

Routing is one of the most important aspects ofroamcation networks. The basic idea of
multicast routing is to transfer copies of packatgetheir destinations [8], [9].

Optimization of parameters involved in creatingitiog criteria can be divided into two
segments. The first is finding the shortest patle,tin terms of the lowest price between the
source and the destination, and the other, optigittie total cost of routing in the multicast
tree, in case some of the tree nodes are not mermb#re destination group [8], [9].

If the conditions in the network change over time depending on several parameters, we say
that it is dynamic multicast routing.

In this paper we will analyze the possibilitiesimiplementing additional intelligence in the
form of neural networks in order to improve the lgyaf transmission of multimedia content,
via the Internet, for viewing in web sites, whishbased on dynamic multicast routing. As this
routing can be realized in a number of ways, ang improved, in this paper will be used
artificial intelligence, and the possibility of dgimg Hopfield's neural network [10] for the
improvement of the routing process.

This work is organized in four chapters: after ititeoduction, the basic principles of the work
of Hopfield's neural network are explained. Afteatt it is possible to modify it and apply it in
the dynamic multicast routing process of the mudtia content. Finally, conclusions and
guidelines for future work are given.

2. HOPFIELD NEURAL NETWORK

Hopfield neural network is one type of artificiaural network [10]. This network belongs to
a group of recurrent neural networks, because ditygud signal, with modification, returns to
the input, and thus corrects the state of the ndétwidne processing elements (neurons) are full-
connected: outputy, of eachith cell is connected to inputs of all other neurgi@ssynaptic
weights,Tjj, producing the modification of cell inputs, and thus changing the network state,
Fig. 1. If the system is stable successive itengtiead to smaller and smaller output changes
and network reaches some minima of the system gnerg
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In hardware implementation, processing cells a@ized as summing amplifiers, with
nonlinear transfer functiog(u)=vi/ui, called also amctivation function In Hopfield's early
work [10] the activation function was a simple stield pard limiter), and the model was a
discrete one. Later on, Hopfield introduced condumi activation function [11]. A common
choice is the sigmoidal or logistic function:

9:(u) = =z 1)

State equations of the Hopfield NN is described by:

du;
Ladt

Ui

=Z?’=1Tij17j—R—i+1i, i=12,...,N (2)

Jj#i

whereR is an equivalent resistance connected to thesagdipacitorCi. Usually (but not
necessarily) all neurons are identical, except gyo@onductance.
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Figure 1: Hopfield network structure

Under these assumptions, and if constante sufficiently large (for instance;>100), the
stability of the network, in Liapunov sense, mayisefied by observing the energy function,
E, describing the state of the network:

1
E= —EZ?]ﬂ Y Tijvv — XN, Lv;. (3)

i#j

Significant improvements in neural network algamtiare derived in paper offered by Ali and
Kamoun [12]. For n nodes problem their computatiore&work usesi(n-1) neurons — the
diagonal elements in the connection matex are removed — and find the shortest path from
final stable neuron states. A suitable energy fonas of the form:

EzﬂZ 2. Cxivxi +&Z 2. PXiVXi +&(1—Vds)
2 Y izx 2 X izx 2
X )2(ds) X i)2(d.s)
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CoefficientsCxi are the link costs from nod¢ to nodei and the term$x describe the
connection between nodes: the value is 1 if nooes@t connected, and 0 for connected nodes.
The termza minimizes the total costp prevents nonexistent links from being includedhie
chosen pathys is zero for every node in the valid path (the nemtf incoming links is equal

to the number of outgoing links)u forces the state of the neural network to convéogaene

of the stable states — corners of the hypercubiaatebyvi(1{0,1}. The statev; is close to 1 for
node belonging to the valid path, otherwise theegtaclose to 0. The terps is zero when the
outputvgsis equal to 1. This term is introduced to ensheedource and the destination nodes
belong to the solution (the shortest path).

3. PROPOSED SOLUTION

Unlike point-to-point routing, now the optimizatiamd definition of matrices in the queue for
each of the&sDm pairs, wherddm is a set of destination nodes. Interactions wéitheother in
terms of minimizing the final solution are givemdabgh the first member of the energy function,
while the total energy function is obtained aftacleiteration as:

E= Zm=1 E™ (5)

MEDy,

This proposal is presented in [13], based on tii@liform of the energy function in [14], where
the energy function for solving the problem of maast routing is considered, which considers
physical distance and total delay in terms of tleimum allowed delay on the longest path in
the tree . By modifying this function and introdugithe parameters for capacity and density,
but additionally the quality of the Q signal, ftvetpurposes of this paper, the energy function
is derived:

_H 1 K
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to which the member;Qxi is added and represents the matrix of the sigmality in each of
the links. The network consists of routers thatlameed by links. The number of routers and
links can be arbitrary. One of the routers is cabtedto the web server on which the multimedia
content is located. The other routers in the ndtvemnnect users to their browsers, and they
want to get content from the same web server.

Starting from the network structure given in Figar®l setting the parameters of capacity and
density to neutral values 1 ie. 0.1 the same regast obtained as in [13], [15], which shows
that the newly introduced matrices do not distind dptimal solution. The initial price matrix
is given in Table 1, while matrix Q is randomly gested, while the obtained path is shown in
Fig. 3.
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Figure 2: Initial topology of the network. Table 1: Matrix of initial prices

On the basis of data inputs in matrices, the algarifinds the path from the server to each user
who wants to receive the content. In this definedrenment, the algorithm finds the path, the
tree, as in Fig. 3, shown in red.

For each change of the matrix with the input patansethe algorithm finds the path according
to these values. In order to demonstrate the wlwfitan algorithm to operate in real-world
conditions, in addition to influencing the dynamsltange in value on links, the algorithm also
detects the termination of the link operation.

Web server

Figure 3: Initial path based on input matrices.

If we assume that the link, indicated by the blurewa does not work anymore, and that it was
the link through which the traffic was transmittétte algorithm must find another solution. In
this case, this solution is shown in Fig. 4a. Afiading a new path, any new change in the
matrix or topology of the network requires a rersbdor the path. This is important to be
realized as soon as possible so that the qualigudio or video signals in the browser is as
good as possible. This simulation is done in Fly. when another link, on the left, stopped
working, after the link was terminated, on the tigh
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Figure 4: a) Paths after the termination of th& Indicated by the right arrow b) Paths after
the termination of the link indicated by the rigimd left arrow.

In a similar way, the proposed algorithm can deddlathanges in the topology of the network

as well as in the state of the links. Changinguliee of the parameters on the links directly
affects the state of the input parameters in tgerahm, and the algorithm finds a new path.

This new path is relatively fast, as it should &llfor a short stop to transmit the multimedia

signal from the web server to the browser. Addaibn the path should still include all users

who are currently connected to a web server, watlieav branches as possible to make the
transfer speed as fast as possible.

4. CONCLUSION

This paper presents one solution for transferrindj@and video signals from the web server
to clients, which access the content at the same {To find the path, a Steineer Tree has been
used that has the least number of links to corthectlesired users. Hopfield's neural network
was used to find the path, as a form of artifioélligence. The goal of the algorithm is to
detect changes in network topology or link paramsess soon as possible, and on the basis of
this information find the Pareto optimal path. Tp&th is found in a dynamic environment that
is one of the most complex, and which is neededitimations where there is a required
guaranteed quality of signal transmission acrossigtwork. Further research will focus on the
hardware implementation of the proposed solutiod testing in the networks of higher

topology.
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LUXURY RESTAURANTS IN ROMANIA - AN INNOVATIVE,
ELEGANT AND EFFICIENT ONLINE PRESENCE
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Abstract: In recent years, the restaurants field has seewtapalar growth in the Romanian
economy. More and more restaurant owners havezealthe need to promote their business
in the online environment as well. In this paperair@ to analyze the strategies by which the
restaurants try to attract clientele (Romanians foreign tourists) through web sites. We
analyzed a large number of websites of luxury regstats in Romania from the point of view
of the thematic construction, especially followihg way the information is organized, selected
and hierarchized, the home page, the name of thgaay and the motto (the institutional
slogan), key words, titration, the link between texd audio-visual documents. We believe that
the way in which the company shapes its identity fanmulates its discourse is an essential
element of advertising strategy and that the oadjty, creativity and surprise effects generated
by the discourse built on website support can attraany customers. On many websites we
can see incredible scenarios, titles and collogaian foreign languages (English, French),
presentations of the "gastronomic vision" of thestaachef. Some websites are translated into
English, French, Italian, others contain only Emsjiitexts - a sign that this restaurant addresses
to an elite. Influences of international cuisingcthred or not, also attract a part of their
customers, who want to adopt concepts such agliinieg, I'art de vivre a la francaise or the
taste of France or la dolce vita. Being a growingdagrowing sector, the discourse of
restaurant founders and managers offers sometimpestacular instruments of loyalty and
attraction of customers.

Keywords: Brand name, brand signature, organizational idgntiteb site, discourse analysis,
interculturalism.

1. INTRODUCTION

telecommunications, construction and IT, the restaiu sector is to be found.

Investments in this field have been stimulated basha consequence of global
consumption growth, of tourism development, bub alge to the financial facilities granted by
the Romanian Government (lower VAT in both the faod tourism sectors). Many companies
with Romanian private shareholders have been sdtutforeign companies have also entered
the market, having spectacular turnovers and crgatiany jobs.

,-\ mong the fastest growing sectors of the recent Ranaeconomy, alongside

In addition to the classic, traditional ways ofgertation and promotion of restaurants, such as
posters, print media and television advertisemdeptd]ets, flyers, modern communication

8 University of Oradea, Faculty of Economic Sciendspartment of International Business, 1 Univatisit
Street, Oradea, 410087, Bihor, Romania
19 University of Oradea, Faculty of Economic Sciendspartment of International Business, 1 Univatisit
Street, Oradea, 410087, Bihor, Romania
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channels have also been employed, such as wellddgs, social networking sites. Many food

establishments, especially luxury restaurants, lcezated their own website, out of the desire
to make their business known, to gain authority emedlibility, to educate, to gain the loyalty

of their customers and even to select them. Bedislaformative function (presentation of the

business), a site has multiple functions: commuiungit updates a style, a tone, an ideology
in its discourse), marketing (the site is a medradeertising without spending too much), e-

commerce (virtual store), capture (the busineskalays be able to attract new customers
through content and attractive ways of presentation

This paper analyses the identity in discoursexaiy restaurants as it appears on their websites,
the ways of communicating with the customers, thetesgies of attracting the customers, and
the way of involving clients in the business pribjec

In our opinion, the main characteristic of the itikynin discourse of the luxury restaurants is
the intention to create emotion. We are dealindp witiscourse infused with subjectivity and
interculturality. In fact, a brand that managesreate an emotional bond with consumers will
have more chances of success in trying to make Rreomew product on the market and then
in selling it (Lindstrom, 2011: 43). Also, the eted, novel, original speech, with elements of a
show is reflected in the characteristics of thedpaots and services offered by the luxury
restaurants. It is about a "promise” of qualityiqueness, class.

2. METHODOLOGY

We will analyze the identity in the discourse oé tlaxury restaurants by relying mainly on
Discourse Analysis and Content Analysis methodgia@rational identity has prompted the
interest of many researchers in various fieldstaflyy such as marketing, communication,
sociology, psychology. We believe that by bringitogether elements of linguistics and
discourse analysis, we will be able to identify elostrategies for capturing public attention and
attracting new customers.

We will use the concept of thematic constructionthe&f discourse (Florea, 2007), focusing in
particular on how the information is organized gmibritized globally (splitting information
into pages), page layout (especially the mfaame pageslements such as the name of the
restaurant, the logo, the motto or the brand sigeat titration, photos. The informative
function of the speech is always accompanied by'¢hpture" function (Charaudeau, 1997),
and the images play an important role in the ecgnoha restaurant’'s website.

3. ORGANIZATION OF INFORMATION

Generally, information is structured on pages tiaat be accessed using hyperlinks. The menu
is easy to follow, in most cases horizontally agesh The pages that appear in almost all the
examined websites areaome page, menu, and conta¢iowever, the restaurants are
differentiated by introducing intriguing, novel aodginal pages. Below we will give some
examples illustrating the originality and creatim this area.

The Artist Restaurants founded by a Dutch established in Romania afteextremely rich
international experience. The site, with versian®bmanian and English, proposes 5 pages,
the name of each being accompanied by a syntagnsdinamarizes, qualifies or covers the
theme of the page. If, generally speaking, padgstdre simple nominal phrases, in this case
the title-subtitle organization refers to the tecues used in the print media. The subtitle
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phrase, written in smaller characters, has obvelaments of subjectivity: it qualifies and
evaluates the type of food (unique dining), thesio@ (delicious art), the act of cooking
(painting with flavors), it includes the enunciatothe message using the possessive adjectives
(our) and the possible client by using the perspnahoun (you):

Table 1. The Artist Restaurant

Home About Menu Gallery Contact
U_nlque Our story Delicious art Painting with Here for you
dining flavors

Lacrimi si Sfinti (Tears and Saintsjs the restaurant of a famous Romanian poet, Mircea
Dinescu. Lately he has also been the protagonaldf show. Mircea Dinescu proposes dishes
inspired by local cuisine, reinterpreted, wishingbring traditional Romanian recipes to the
attention of the public, "an almost lost local oaliy culture or, at best, ignored for over a
century.” The website has only a Romanian versibe. suggested pages are the following:

POVESTEA| LOCATIE REZEE\,QAER' ON- | MANCARE | MENIU | CONTACT
(THE (ON-LINE
STORY) (LOCATION) RESERVATIONS) (FOOD) | (MENU)| (CONTACT)

Table 2 Lacrimgi Sfinti (Tears and Saints)

The LOCATION page appears with a good reason ageitaurant is established in a heritage
building, where at the beginning of the 20th ceptbere was a fabric shop belonging to famous
art collector family, the meeting place of impott&®&omanian painters. The restaurant is a
"museum”, the dishes are unique, rare, and “prstiolihe exceptional character of the

building, the memory of the important people whatwhere, the fact that the owner is a man
of culture are associated with food as a symbdhefculture and traditions of a people. Food

is "a metaphor of culture, class and ethnicitytig"source of memory and tradition”, "a marker
of identity" (Van der Spuy, 2018: 7).

The website of theModigliani restaurant (Romanian and English versions) prapadise
ITALIAN FLAVOURS page, highlighting the productsrsed and their origin (the flavors,
recipes and ingredients of Italy) and counting othanticity as an essential value:

Table 3. Modigliani, Italian restaurant

ITALIAN
ABOUT US | MENU FLAVOURS EVENTS CONTACT US

In addition, two links can be accessed: SEE THEEARE MENU; and the RESERVATION
link, arranged one on the left, the other on thhtrside of the page. The second allows access
to the reservation page, giving maximum site fuoraiity. To our surprise, we discover that
the site has a Romanian, English, but not an ttalexsion, despite the large number of Italian
investors existing in the capital.

We find a similar situation in the case of thei#talrestaurant ROBERTO'S, located inside the
Hilton Hotel, whose website can be consulted in Roian and English.

Table 4. ROBERTO'S

OUR BOOK
RESTAURANT MENU CHEF| EVENTS| CENTENNIAL | BLOG NOW
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The restaurant's website highlights the chef'squeti#ty, dedicating a whole page (CHEF) to
the exceptional career of a perfect practitiondie TTENTENNIAL page announces the
possibility for customers to join the CentenniallClbrogram and to benefit from a series of
discounts, and the BLOG page provides recipesatigistricks for cooking Italian food.

The Joseph by Joseph Hadaestaurant website has only an English versionghvexcludes
from the very start a wide range of customers atécts a privileged category. It proposes
several pages, of which the CONCEPT page is thdhatancorporates the philosophy of the
business and the founder's vision:

Table 5 Joseph by Joseph Hadad
GIFT

HOME | CONCEPT | MENU| GALLERY | EVENTS CENTENNIAL RESERVAON VOUCHERS BLOG | CONTACT

On this page, the descriptions of the restaurésideology and the presentation of the chef
alternate with direct speech sequences. The pagresopith the words of the founder and of

the master chef. By addressing readers directyntaster chef reveals his personality through
a warm speech, very close to potential customarecDspeech fragments are built after the
design of a letter addressed to customers. Thabieg and the end of the text belong to Joseph
Hadad, who opens himself to the readers:

“I breathe spices and | create them from scratdneam every recipe, | wake up in the
morning, | draw it and after that | go in the kiechand cook it. This is the process of
every single recipe from the menuChef Joseph Hadad

“Love of my life? Cooking! It flows through my vesnand keeps me alive. And | am
glad to share it with all of you, at my fine diningstaurant, Joseph by Joseph Hadad”.

Joseph Hadad concludes with "Yours truly" and sapg he addresses the website visitors via
a letter.

The concept of the restaurant is illustrated witheaotional lexicon (love, passion) and a
lexicon centered on senses and sensations ("lhospates”, "It flows through my veins and
keeps me alive"). The chef is an artist, "a forgy@ssionate food lover," combining the "fine
dining" style with the concept of "culinary arclataere", creating magical things.

Selecting or excluding pages, besides the regage$ of restaurant websites, gives clues to
the identity and specificity of luxury restaurartsge concept and vision of their founders. It can
focus on the location, the products, the origithefproducts, the person who cooks, according
to the values of the business and the messageirtesyd to convey: quality, uniqueness,
authenticity, tradition, culture, history.

With small exceptions, more specifically when itre@s to Romanian restaurants, the websites
also have English version, which shows the desiieeep up with times, to adapt to the times
we live, addressing an elitist clientele.

4. HOME PAGE
Communication specialists recommend that the hogeephould have an airy page layout, an

elegant design, a title, a logo, a little, essébtid valuable information, a few well-chosen and
high-quality images, a representative backgrounagen and links to other pages. The home
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page has the role of introducing and guiding tlaelirey. If the page is well done, the business
manages to build its credibility from the very star

In the case of all the examined websites, all thesemmendations are observed. At the top of
the main page, important elements of the thematrstruction of the identity in discourse
appear. They are the name of the restaurantpgass| the logo. The home page includes photos
and warm colors, the image having a primary rolatiracting public attention.

Here the purpose of capturing the company's spbasha more important role than the
information purpose (Charaudeau, 2005). In orddimisb out information, the customer who
visits the site is encouraged to access the irtpatges, to become a loyal visitor of the website
and a permanent customer of the brand.

The minimal elements of the home page are the e restaurant, some photos and links
to the internal pages.
The Artist Restaurant (the name of the restauravd, photos succeeding one another,
representing the chef at work and a serving disttenfiy him, a horizontal menu bar at
the top of the page)

Other items that appear on the home page are gloe tloe motto, and the advertising slogans:

Meze Taverna (the logo consisting of the name @tttmpany written in Greek characters,
a succession of photos representing the restadraxterior and interior - and the
products served, on the left a vertical menu bamtaining symbols, without titles);

Roberto’s Restaurant (the name of the restaurdmd, motto, a background image
representing the interior of the restaurant, oy@mtaa photo of the restaurant's room,
two pictures representing the customers, a phaacsefving dish and the phone number
for reservations, a horizontal menu bar at thedbfhe page); here the images also
function as links to other pages of the website;

Modigliani. Italian Restaurant (the restaurant namdackground image representing a
serving dish, the motto, an impact phrase, andl @aocaction, a horizontal menu bar at
the top of the page plus two buttons placed uridentenu bar, also for access to internal
pages);

Joseph by Joseph Hadad (at the top of the pagdretdeft, the founder's and owner's
signature, followed by a horizontal menu bar, akbeaund image representing part of
the restaurant's room, the restaurant name, a melqohrase, and another phrase
defining the concept of the business).

Generally, the home page is elegant, airy; thegshoteate excitement and subtly complement
the text, encouraging site navigation.

5. BRAND NAME, BRAND SIGNATURE

Brand names have a "privileged role in the commatioa media universe", being associated
with the "brand image" the company is constantlyngcupon (Maingueneau, 2005). They
reflect the culture, the identity, the mission loé tbusiness offering the products or services.
They are often accompanied by the brand signatuzenotto or the institutional slogaiagline

in the USA,baselinein the United Kingdomsignature de marque France), a syntagm that
synthesizes the economic strategy or brand promise.
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These elements have a major place in the websiteisomy: generally, the restaurant name
and the motto appear on theme pagein some sites there are elements that are present
each page; sometimes the motto appears only cairc@dges, especially on the presentation
pages of the chef or on tkaiisinepages.

These important elements of the thematic buildiniglentity in discourse, which mainly have
informative and advertising function, rely on ciegtthe surprise element. They are small,
transparent texts, but must be equipped with & gegacative power" (Charaudeau 2005), first
to attract attention, then to remain in the pubslmemory.

Hammer (2018) notes that, in order to stand ope@ally in the fashion, luxury and restaurant
sectors, the company's name is trying to innovataugh unexpected, original and memorable
names that highlight the business and its vision.

One of the strategies commonly used is the assatiat some areas of activity. The most used
is thecuisine& art association. The restaurant is a "creative wongshand the chef is an
"artist", a painter, a sculptor. Thus, the esséntmd the cuisine concept are emotion and
expression, just as with fine arts. Art becomeswce of inspiration, a model, and a goal.
Therefore, the products will have the characteuwijueness, excellence, surprise. Using
isotope art is one of the main discursive strategiehe restaurant branding, and creativity is
part of the promise of these brands.

Table 6. Cuisine & Art

RESTAURANT NAME BRAND SIGNATURE
Imaginative & Emotional, Artistic &
The Artist Restaurant Playful, Inspired & Innovative. These

are the words that define us.

L’Atelier (The Workshop) L’art culinaire (The culany art)
Traieste plcerea gustului (Experience
the pleasure of taste)

Modigliani. Italian restaurant

The first name highlights the image of the cheg #ntist; the second one refers to the place
where the products are created. Trends are alsemwin the isotope of art, the former using
qualifying adjectives from the lexical field of grmaginative, inspired), the latter employing
them explicitly (gastronomy is an art).

The website of thé&'Atelier restaurant has a Romanian version and an Engiisdion. The
name and motto remain in French, though, evokirtgonty the French gourmet tradition -
recognized worldwide - but also a whole set of sl specific to the French cultural space.
It is not by accident that in the last years therelk ofhaute cuisineaccording to the model
of phrasehaute couturéfrom here, theuisine-modeassociation).

The third example illustrates a special choicedaestaurant name. Choosing the name of a
famous painter confers extremely many chance$#public to easily remember the name. At
the same time, it raises the interest for thatistanent. The brand signature refers to pleasant
senses and sensations, contains emotion lexglees(rg, helping to create a positive image.
In fact, it is followed by a call to action, focusen the client, a call that works with the same
positive vocabulary and uses lexemes that quadifihlenti¢ or positively assesexquisité
(,Inceara meniul nostru rafinat cu o auteritisavoare italiai) pregitit de citre un Budtar Sef
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italian. Delecteazti simturile si rasfaa-te!” / ,Taste our exquisite menu with an authentic
Italian touch, designed by our Italian Executivee€CiDelight your senses and spoil yourself!”).

In the following example, the Italian name does nate the connotations mentioned above
and does not evoke luxury, but rather a small, famspace, in contrast to the English slogan
referring to art, modernity and a creative coolshge:

Table 7. Cuisine & Design
RESTAURANT NAME BRAND SIGNATURE
Baracca Design food

We also notice the existence of poetic names. fithesthe cuisine & art association is replaced
by the combination of cuisine & literature. The raphacrimi si Sfinti" (Tears and Saints)
alludes to emotions and literature, and also Hascaeational” function (Hammer, 2018). This
name, which creates a surprise effect, is itsbtaad signature. The interpretation of the name
of the restaurant implies knowledge of the ownetsk (Mircea Dinescu). In fact, in the
opening of the restaurant menu there is a poentenrty him: ,,Budétariile se \ad din cer / Mai
bine decéat oamenii de seahPrinzi ingeru-n gamela ta cu zeam.]” ("The kitchens are seen
from heaven / Better than the notable men / Youcedich an angel in your canteen full of soup
[...]").
Table 8. Cuisine & Literature
RESTAURANT NAME BRAND SIGNATURE
Lacrimisi Sfinti (Tears and -
Saints)

A frequent choice for restaurant names is the dsgraper names. The first names of the
founder are frequently used. In the following exéssmppear, Robert Bayer, the founder of
Roberto’s Restaurant in Amsterdam, and Joseph Had#@lyear international experience chef
who was also the protagonist of some TV shows im&wa. These personalities are themselves
a brand:

Table 9. The Founder
RESTAURANT NAME BRAND SIGNATURE
Pura cucina italiana (Genuine Italian
cuisine)
Contemporary fine dining, intimate
Joseph by Joseph Hadad | space, author recipes and an art deco
style

Roberto’s

Just as the name Roberto refers to the ltalianm@llspace, being an extremely frequent name,
the slogan contains the phrase "cucina italian&ichvbecame a gourmet brand, preceded by
the "pura" rating. We find the idea of authenticitye return to the origins, the valorization of
the history, traditions and culture of a people.

In the second case, the business signature cofitainelements that define the restaurant.
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Table 10. Cuisine & Histoire
RESTAURANT NAME BRAND SIGNATURE
Un restaurant unde arta culiaar
intalnete aspectul rafinat toscanian
(A restaurant where the culinary art
meets the refined Tuscan look)

Casa Antinori

Sometimes, a famous family name is chosen, asanc#ise of the Italian restauradasa
Antinori. The Antinori family was famous in Tuscany for g@duction of quality wine, with
a tradition of more than 600 years.

Even if these luxury restaurants are located inctiygtal or in the major cities of Romania,
most of the names and mottos are written in forégagrguages: English, French, and Italian.
Generally, these are international, French ordtafestaurants that offer products of very high-
quality created by chefs who have graduated framofas schools or who are themselves school
founders. The message sent by the combination ofen& motto expressed in foreign
languages is generally the following: we are th@resentatives of the gastronomy elite; our
clientele is part of the elite of society or wathtis, wishes for a better life, is open to the wdorl
and willing to adopt the French, Italian, Engligiedtyles, etc.

6. CONCLUSION

Analyzing the identity in discourse of luxury rastants and how the information on the
websites are presented and prioritized, we noticedlesire of each establishment to create a
strong brand image, to build their credibility it@ntext of intercultural communication and to
stand out from other establishments in a highly petitive environment.

We identified some elements of the discursivetatya of these businesses, namely the
selection of information to put them forward, thé&ractive presentation of information, the
creation of isotopes and the novel associationsi(e & art, cuisine & mode, cuisine &
literature, the chef is a painter, a sculptor, sigleer), the choice of original scenography and
the use of a significant number of markers of stthjay: positive vocabulary, emphasis on
elements with qualification and evaluation funct{time dishes are "delicious sculptures”, the
menu "unique”, the culinary experience equals ® 'ttonversion into an experience of
emotions"), focusing on the client and his wishes.

Restaurant discourse has a strong persuasive p@methe one hand, the pool of common
knowledge of a people is successfully exploitedlingafor history, culture, traditions, rituals,
religion. On the other hand, intercultural commati@n proves to be a winning strategy for
the luxury restaurants sector. Their discourseainatmany elements of multiculturalism and
sells "hope in many forms" (Lindstrom, 2013), preimg a healthier, better, more beautiful,
more luxurious life (fine dining, la dolce vitagtthaste of France).

Behind the obvious commercial motivation, we findaderent and harmonious discourse on
these websites. Choosing a name, a logo, a mastopdting information on pages, selecting

and merging titles and images, they are all drivg@ red thread that reflects the vision of the
owners and of the marketing specialists, the careeg style of the brand.
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THE PROBLEMS OF COMPOSITE INDEX NUMBERS OF SMART
CITIES
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https://doi.org/10.31410/itema.2018.53

Abstract: Smart city initiatives, plans, missions have “nmasimed” in every continent in
recent years. These projects want to apply thermmédion technology for improving the
efficiency and quality of local services and fooyiding new services for the inhabitants,
visitors and the entrepreneurs of the settlememtsnore safety, leisure and less pollution.
Areas of applications are manifold, such as tramsdon (vehicle routing, road pricing,
parking systems, traffic patterns, congestion redoent, smart traffic lights and so on), mobile
workforce enablement (city surveyors, park mainteea inspectors, health and social
services), energy (street lighting, building cohtrdemand for electricity, energy theft
detection), utilities (smart meters, field serviceastomer service, maintenance optimization
and so on), healthcare (reducement of waiting tjirf@gcast of visit and admission rates, real-
time alerting, telemedicine and so on), educatgaturity and others.

These projects have mainly positive impact frorhnetogical point of view (for example, more
information, quality improvement, more safety igemdered). However, in the evaluation of
the projects, the cost benefit analysis, the comparof implementation and maintenance costs
and the realization of benefits is either missimguse doubtful, questionable nonmonetary
categories for benefits. Moreover, it typically fesgs the displacement effect and opportunity
costs, therefore systematically biased toward grepositive impacts. The dominant rhetoric
and propaganda is strongly influenced by the bfgrimation technology companies, which set
its sights on local governments as a huge, untappaket.

The paper deals with the problem of creating cortpasdex numbers for the evaluation of
Smart city projects and for the comparison of “sinass” of cities. These composite indicators
are popular tools of technocrats and bureaucrats, the transformation of a multi-indicator
system into a one-dimensional metric scale, inespit the often use of a sophisticated
mathematical technique, is a highly questionabkcpce.

Keywords: smart city, indicator analyses, multicriteria agjaés, decision support tools,
information technology

1. INTRODUCTION

literature, sometimes used parallel with digitdl @r intelligent city, in the same or

similar meaning. The term is a fantastic marketmk: everybody wants to be smart.
Plethora of other phrases emphasize the technalogide of the concept: telecity, urban
cybernetics, informational city, knowledge-basety,civired city, virtual city, metered city,
real-time city, smart urbanism and others. Thesadebut most frequently the term smart city,
are used by the researchers, planners, technoptdilic media, government administrators,
politicians and IT (information technology) compasi In every continent, in every settlement
size category, from the very small towns to theébglanegacities, more and more participants

Smart city became a key term or rather a buzzworthéncity planning and city strategy

20 5zéchenyi Istvan University, @y Egyetem tér 1, Hungary
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want to use more and more information technology @gital solutions, preferably not by the
expense of their own budget, but by the expensermik outer sources, for example, grants and
supports of the central governments.

Smart city projects became popular research topiggorted by both the interested cities and
IT companies. The proportion of corporate researcimusually high in the area. The materials
of companies, published not only in company propdgamaterials (biased, subjective product
descriptions by the IBM, Cisco, SAP, Intel, ABBe8iens, Ericsson, Dunlop, Fujitsu, Google,
Huawei, Hitachi, Microsoft, Oracle, General Electfor example), but in academic journals
too, is quite common. Similarly, biased governmkemtarketing materials are also very
frequent. An important element in the success apdlrspread of smart city programs is that
policy makers and practitioners could create nelws jior themselves as a service class for
implementing smart city projects. The risk of thejpcts is low: there are some improvements
in something, which can be demonstrated, with fitirggeto mention the costs and the possible
alternative use of resources.

As the popularity of smart city research is incregsthe “measurement” of “smartness”
became also a popular research topic. This isdordance with the demand of the planners
and project financing institutions for the succesbcators, and with the observable tendency
of new and newest indicators for describing th#eseents from the point of view of the quality
of life, livability, creativity, environment, sodiacapital, development and many other
fashionable research aspects of modern societemyT the pure list of these indicators would
be a very long reading. Networked Society Indextfl@yEricson), Green City Index (Siemens),
European Green Capital Award, Innovation CitiesekdArcadis Sustainable Cities Index,
European Energy Award are some examples, which $@ve connection to the smart cities.
Other motivation for new indices is the publicatipossibilities: a new index (with a rotund
naming) can be created and published with changahga minor part of a previous index.

The abundance of these indicators creates a dahtfer mechanistic, technocratic, superficial
approach to the concerned questions, instead ofa anitical, inclusive evaluation. Moreover,
these composite or complex indicators join up emély different basic indicators. The paper
deals with this conceptual problem, after presgniome general question about the smart
cities.

2. TERMINOLOGY AND TYPICAL APPROACHES TO SMART CITY

The term smart city has been variously definediwithe literature, but can broadly be divided
into two distinct but related understandings awhat makes a city smart. The first approach
stresses on the technological elements: sensamsgrasa, digitalization, big data, wireless
technologies, applications, grids, buildings, isfractures, networks system integration and so
on. The second approach has an emphasis on thdddgmweconomy aspects, innovation and
creativity. Local democracy, participation of céizs, quality of life plays also an important role
in these definitions. The mix of the two approaciseslso frequent, the stressing on synergies
between new technology and social structure. Theseepts are mainly positive, desirable,
and attractive. As many authors point out, the tisrbrilliant from the marketing point of view:
smartness is a more user-friendly, positive teram tine more elitist term intelligent [1].

We do not want to give a new definition. Insteadtlut we collected some definitions,
organized into Table 1, which shows the huge dityerdost of the papers deal in the
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beginnings with the problem of the definition, morer, there are papers, which deal only with

this conceptual problem; see for example [2], [&],

Table 1: Definitions of smart city

Definition

Author(s)

Year

We believe a city to be smart when investmentuimdn and
social capital and traditional (transport) and nrad#CT)
communication infrastructure fuel sustainable ecoicayrowth
and a high quality of life, with a wise managemaimatural
resources, through participatory governance.

Caragliu, A,
De Bo, C,;
Nijkamp, P.
[5]

2011

A smart city infuses information into its physicafrastructure to
improve conveniences, facilitate mobility, add @#ncies,
conserve energy, improve the quality of air andewatlentify
problems and fix them quickly, recover rapidly fraisasters,
collect data to make better decisions, deploy nessueffectively,
and share data to enable collaboration acrossesnihd domains

Nam, T.
Pardo, T. A.
[1]

2011

A smart city is a well-defined geographical areaywhich high
technologies such as ICT, logistic, energy proadungtand so on,
cooperate to create benefits for citizens in tesimsell-being,
inclusion and participation, environmental qualitytelligent
development; it is governed by a well-defined pafadubjects,
able to state the rules and policy for the cityegowment and
development.

Dameri, R. P.

[6]

2013

Smart cities are presented as the object of a ridge of
technologically mediated practices of managemeatdstance,
based on orchestrated assemblages of computeyizsis that
act as conduits for multiple crosscutting formslafa collection,
transfer, and analysis. At their core, efforts togasmart cities
thus imply a world of optimized ordering and rediaa that relies
fundamentally on the coding of social life intotsedre

Klauser,
Paasche,
Sdderstrom,
0. [7]

F.;

T,

12012

Smart City is the product of Digital City combinetth the Internet
of Things.

Su, K.; Li, J.;
Fu, H. [8]

2011

A city that monitors and integrates conditions lbbéits critical
infrastructures, including roads, bridges, tunnelds, subways,
airports, seaports, communications, water, powamn enajor
buildings, can better optimize its resources, iapreventive
maintenance activities, and monitor security aspect

while maximizing services to its citizens

Hall, P. [9]

2000

Two main streams of research ideas: 1) smart ghesld do
everything related to governance and economy ugamgthinking
paradigms and 2) smart cities are all about netsvoflsensors,
smart devices, real-time data, and ICT integratiogvery aspect
of human life.

Cretu, G. L.
[10]

2012

A Smart City is a city well performing in a forwaldoking way in
[...] six characteristics [...], built on the smart coimation of
endowments and activities of self-decisive, indeleen and awar
citizens.

Giffinger, R.

[11]

2007

‘Smart city’ seems like a textbook example of ampey signifier’
in urban planning; that is, a concept virtuallydsof any substantiv

meaning.

Haarstad, H

"[12]

2017
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From technological point of view, the approach tahamart cities lies on a scale of which one
endpoint is the techno-utopian vision, the optirmisiew of future, where all problems are
solved by the help of technology. Sustainabilitygmy efficiency, infrastructure optimization,
quality of life, social initiatives, e-governmerdfety, security, intelligence, and citizens are
keywords in this enthusiastic literature. The otlriremists have an anti-technology attitude;
Smart city for them is equal with control of thecwdy by the authorities and greedy
corporations [13], [14]. The starting point of baupporters and critics is often not the normal
experiences of “ordinary” towns and cities, but thlenned or semi-finished Greenfield
megaprojects of IT multinationals financed by tloegrnment (see some of them in Table 2),
or the high-tech islands of megacities (such asPFzado, Kuala Lumpur, Singapore).

Table 2: Planned or semi-finished megaprojectsstsaity islands

City Country
Songdo South Korea
Masdar United Arab Emirates

Living PlanIT Portugal
Konza Technology City Kenya
Cyberjaya Malaysia
Putrajaya Malaysia
Palava India
Smart City Kochi India
Wave Smart City India
Meixi China
SmartCity Malta Malta

INDIVIDUAL AND COMPLEX INDICATORS OF SMART CITIES

Lots of complex indicators were suggested for tleasaring of smartness of the cities (see for
example [11]; [15]; [16]; [17]; [18]). Complex inchtors are always based on basic indicators.
The numbers of basic indicators merged into a cermjidicator can be only a few (less than
10) or very large (more than 100). The surprisingteange feature of the basic indicators of
complex smart city indicators is that vast majoafyhem have nothing to do with information
technology solutions, but they are very simple itraal indicators. Some examples from
various proposed smart city indices:

* GDP per capita,

* GDP growth,

* Unemployment rate,

» Ratio of deaths per 100000 inhabitants,

* Average working hours per year of worker,
Net annual income,
Number of headquarters on Forbes,
Average rent prices for local households,
Average years of schooling of inhabitants,
e Adult illiteracy rate,
* Population density,
* Ratio of female workers in the public administratio
* Number of public and private hospitals and headthters per city,
* Number of museums,
» Crime rate,
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* Vehicle per person,

* Poverty ratio,

* Road traffic deaths,

Deaths due to the cardiovascular diseases,
Water consumption,

Households without electricity supply service,
Greenhouse gas emissions per capita,
Green spaces per person,

Waste generated per person,

Ethnic plurality.

This list of traditional indicators, used as a “str@aty” indicator, could be enlarged. Several
indicators are conceptually problematic: higherueabr lower value of the indicator is
advantageous? What is the case, for example, hgtpaopulation density, road density, ethnic
plurality, female workers ratio? Other indicatoes/é a clear meaning from the point of view
of positivity, for example, lower unemployment ratelower illiteracy is better than higher,
but in which way is these indicators are connettethe information technology? These are
traditional indicators, describing the developmanéconomic situation of settlements, regions
or countries.

The very different indicators could be good for theneral or specific description of
settlements. However, it is no sense to put togetdre merge the entirely different
characteristics into one singular number, becalsevérious original important information
disappears in the complex indicators. These indisato not create new information but either
show the same as the original indicators or ratieurb the transparency.
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AN OVERVIEW OF THE NFC-BASED SYSTEM FOR THE TOURIST
GUIDANCE IN SMART CITY
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Abstract: Development of modern technologies provides neierggpand enhancements in the
way of tourists' involvements and experiences. rdggration of various non-traditional
technical means, deeper interactivity between ityeand its visitors can be reached. Through
this paper, the special guidance system for tosifistsed on the usage of smartphones will be
introduced. The system utilizes special NFC sensorguide tourist across all important
sightseeing objects. The system is applied as eagbong game, where all participants are
motivated to reach all tasks as fast as possilbdp-by-step visiting and investigating all objects
on which the city tourism lies.

Keywords: NFC, Tourism, Guidance, Tour, Sightseeing

1. INTRODUCTION

mobile phones, resp. smartphones. Currently, tbnscd is used to carry out even the

most common activities. Just like people, mobilen@s also experienced evolution.
Older models were used exclusively for text antla@ahmunication. However, mobile phones
nowadays have many other features. Thanks totRig lhasically replace the function of the
computer. With powerful hardware, various applizasi can be run on a mobile phone. In
addition to applications, these devices can alsaudex as a communication platform for
connecting with the outside world. In particuldnjst enables communication technologies
inside a device such as Wi-Fi (Wireless Network)ueBoth or NFC (Nier Field
Communication). It's exactly NFC communication kthest becoming more and more popular
and is supported by almost all modern phones. Asilsnphones are now compact and portable,
users can take them practically anywhere. Consigdhat users can take these facilities with
them as part of their leisure travel activities a&adon, using mobile phones is an interesting
issue also for tourism support. The paper pregéptdesign and creation of an application for
the Android platform using the NFC technology. Hpplication presents a game based on the
sightseeing of cultural monuments in Zilina. Theaexe of the game is to find all the selected
cultural monuments in Zilina.

People's lives are now significantly affected by melievices. These are especially
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2. THEORETICAL BACKGROUND

Near-field communication (NFC) represents a RFIBtay (Radio-frequency identification)
that allows devices to communicate quickly withreather. [1] The distance between these
devices is small using the 13.56 MHz RFID bandNE[C technology is not a whole new thing.
This technology has existed for several years.Tj# interest in using this technology has
increased especially with the use of payment systespecifically with the possibility of
contactless payment transactions. Currently, tbimrounication technology includes most
mobile devices (Smartphones). This fact has furskrengthened the relevance and usability
of NFC technology in various processes that useilmalevices. [4], [5] The importance of
NFC technology can be monitored even in the caséowfcost solutions because this
technology provides a fast and easy way to get d&ia process is simply done by attaching
a device (e.g. Smartphone) to the NFC tag. In phexess with NFC technology it is not
necessary to pair the devices. [2] Given the s@e¢ethich information and communication
technologies are being developed, NFC technology lsa expected to become more
extensively used in the future. This is especidlé/use of this technology in the low-end sector
and in large-scale systems of the Internet of Tingdustry 4.0 and SmartCity. NFC
technology can be applied in any way within all tbé above-mentioned systems. NFC
technology can be applied in any way within altloé above-mentioned systems. This article
focuses on using NFC technology in the city to suppsers or tourists in the form of games.

3. GAME SYSTEM DESIGN

The Android system has been chosen as the opesatatgm with which the app (game) will
work. This operating system was chosen mainly beeanost mobile phones - smartphones
works on the Android platform. According to por&ihtista, the Android operating system has
more than 80% of sold smartphones [6].

It was necessary to use more tools to create avreqm game on Android platform. Between
these are included:
» Android SDK, contains a comprehensive set of dguaknt tools (e.g. Debugger,
libraries, emulators, tutorials, etc.),
* Android Studio, the official development environrmhésr Android platform,
 Comnent Tree, which consists of several compon@gvisifests, Java, Res, Gradle
Scripts),
* Android Studio Emulator, which allows the developmef applications without the
use of a physical device, such as phone, tablstnartphone with Android system.

The role of the application is to communicate wvtfitt NFC tag. In NFC tags data can be stored
in different forms. Within the proposed app, théadaas stored in NDEF (NFC Data Exchange
Format) format [7], [8].

The designed system is divided into two separapiicgtions. The reason for the division of
the solution was to prevent tag editing by the etay.e., the regular user) in the game play
process. The first application is administeringsTpp is used to set up an NFC tag. The second
application is a game. This app is responsibleiergame logic of the entire system. Logic
resp. the course of the game is as follows:

1. The app will offer the user a list of monuments.

2. The user selects a monument from the menu.

3. The user has help hints at his disposal while s@agdor the monuments.
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4. In case user finds the monument, the content IgaofifNFC tag, which is placed very
close to the monument itself, will run. At the satinge, in the application are displayed
the brief characteristics of the monument.

5. When a user finds all the monuments, the game ends.

The first application within the proposed systerthesadministration application. This app was
designed so that common users do not have an a@ccgés3he application is exclusively for
administering the tags set by the administratoe @&pplication name is "ZG Admin", i.e.
"Zilina Go Admin". This app contains two features:
1. Content setting NFC tag, i.e. writing URL (UniforResource Locator) addresses,
which will refer to HTML (Hypertext Markup Languaptlders. The contents of these
files will be brief information about monuments.deanonument will be assigned to a
custom tag and an HTML file. This file will be st on the Internet.
2. Reading the tag content, i.e. verifying the accyiadJRL addresses that are stored in
tags. At the same time, this feature serves tdwtrat URL addresses are correct when
placing the tag to the monuments itself.

The second application within the proposed systethe game application "Zilina Go". This
application accompanies and helps the user searamdnuments in Zilina. The task of the
player is to help find ten major buildings, respesy places in the center of Zilina. Once the
app is opened, the player (user) displays a ligr@fiously unmarked monuments. In this list,
the player does not have any data available on tkedamonuments. When selecting a
monument, the player will see the help. At the séime, the timekeeper will start. If a player
succeeds in finding a memorial at the appointeeé tsing the NFC tag on the monument the
timekeeper stops, retrieves the information starede HTML file, and can continue to search
for another monument. Data about monuments and ganeestored in a local database. This
database will be created after the installationfastiopen the app on the mobile device of the
user.

3. PLAYING THE GAME

Before you can play the game itself, you need toN$& tags first. This setting runs through
the admin application. With this app, for the N it is necessary to set (see figure 1):

* URL address, which refers to a specific monument.

* Verify the write by NFC backfill.

Figure 1: Setting the NFC Tag

ZG Admin

Zadajte URL adresu: ~ <———— Write a URL

www.nfc.drevobris.sk/ - -«—— Write
katedrala_trojice.html|

Obsah NFC tagu: -«+—— NFC Tag content

www.nfc.drevobris.sk/
katedrala_trojice.html

-
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Once you've successfully set up your tags, yoytanthe game. When the game is turned on,
the user has no monument on the screen. That nmeahas not found any yet. Through the
navigation menu, the player gets to the list offal sights. The player selects one of the sights
and returns to the game menu where the playerhedsetp. If a player does not know how to
find a monument with the help, he can ask for nfwkp. Showing help in the app during the
game is shown in Figure 2.

Figure 2: Wanted monument

ZilinaGo

-+—— Searched Plac€Old Town Hall)

~+—— First Hint

1. napoveda
3 viajky a oproti Maria -+—— Text of First Hint
ZOBRAZIT 2. NAPOVEDU «—— Second Hint
Sidlim vo vrchole velkého $tvorca -+—— Text of Second Hint
ZOBRAZIT 3. NAPOVEDU ~—— Third Hint

Medzi nakupnymi centrami, v rohu

velkého hamastia -+—— Text of Third Hint

® Q
Majdene Nenajdene Hladane
found not found wanted

The next step in playing the game is to find thenoment chosen by the player, respectively
loading the correct NFC tag. If a player finds tlght monument, then a new window opens

when the phone is attached to the NFC tag, whicludes congratulations, the resulting time

of finding the monument, and some interesting imsigadbout monuments. The appearance of
found monument is shown in the following picture.

Figure 3: Finding the right NFC tag or monument

ZilinaGo

-+—— Searched PlacgOld Town Hall)

Vas vysledny cas je: 13,26 <——Result of the time in minutes
mintt
Sta ra Rad nica -+—— |nformation about searched Place
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Since the monument has been successfully fourslfabi will appear in the app. Once the app
has been opened, the found monuments are dispbantted Home screen or in the list of found
monuments (see Figure 4).

Figure 4: Records after finding the right monument

Initial Screen Screen with Places not found

ZilinaGo

@ slara radnica

katedrala tropce

povazska galeria

mestske divadlo

babuskov dom

Places found not found Places

kostol obratenia

neologicka synagoga

0000000

rosenfeldov palac

e
e
e
-
e
.
Q

3 ®
Napdene Nenapdene
found not found

You need to repeat the gaming process to find aotft@uments. The game ends with finding
all the sights.

3. CONCLUSION

The development of information and communicaticcht®logies is currently moving very
fast. And thanks to technologies, people, theirsjssre able to travel safer, more efficient and
in more comfortable way today. The proposed apfinaor game is an instrument or option
to use modern technology to support travelling @nism. At the same time, it is possible to
achieve a better orientation of people, tourigtsl eustomers in exciting metropolises around
the world. With the proposed application, it iscafgssible to support the building of a smart
city (SmartCity). If a city is already smart, thégp and the whole solution is suited for
expanding the intelligent city's technology capéibs. The proposed application or the game
is a more functional system between the city andigts. While the application is complete,
there is still room for improvement, such as addwegv sights, improving the graphic user
interface, adding statistics, comparing resulthwither users, organizing events via an app,
and so on. All of these examples could be incotedranto the proposed system in the future
to improve it.
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Abstract: This paper aims to shed light on the link betwegitization processes and
competitive strategies in Italian museums. It addressed to understand how digital skills,
held by the museum, do affect the organizationfmbdity to match technological innovation
and strategy.

In line with the exploratory nature of research, a/e adopted the multi-case study approach.
Three of the main Italian museums, selected thragbnvenient sampling, which considers
the historical-architectural importance of the séad the collections housed in it, have been
investigated through semi-structured interviews dadument analysis.

Cases show how digitization processes are maimediby museums’ accessibility to technical
skills, as well as by the novelty character of @ibinnovations available. This often brings to
underestimate the required alignment between digdatents, digital skills held by the cultural
organizations, and types of users.

We believe that our research can contribute toemchcknowledgement of issues concerning
the digitization process by managers of the Itahamseums, hence leading to adoption choices
that keep into account strategic and organizaticasbects, besides the technical ones.

Keywords: Digitization, digital skills, cultural heritage,l@nment technology-strategy

1. INTRODUCTION

here is a widespread awareness that cultural argomns can benefit in many ways from

the adoption of digital technologies. Collectiomnservation and access to the cultural

heritage in novel, accessible and attractive waysahd for digitizing museums, as well
as for designing methodologies to represent, mamageexploit cultural heritage data at
different levels. The major Italian cultural orgaaiions are currently engaged in choices
regarding the adoption of digital technologies. ldwer, either the literature or the empirical
evidence suggest that these choices are not alikaysesult of a clear perception and of a
careful reflection about opportunities and limiba linked with the adoption of digital artifacts
and devices.

Through a multi-case analysis, our paper aims &al dight on the link between digitization

processes and competitive strategies in museungimof reciprocal adequacy. We wonder
how digital skills, held by the cultural organizats, do affect the organization’s capability to
align technological innovation and strategy initalmuseums.

24 Department of Management, Universita PolitecnieiedMarche, piazzale Martelli 8, 60121 Anconalyita
25 Department of Management, Universita PolitecnieibedMarche, piazzale Martelli 8, 60121 Anconalyita
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In the following paragraph we briefly illustrateethheoretical background; in section 3 we
outline the research objectives and methodologyseiction 4 we present the results of our
analysis; and lastly, in section 5 we debate aboah findings and draw some conclusions.

2. THEORETICAL BACKGROUND

The general framework of reference is constitutgdhle relationships that exist between the
firm’s strategic choices, the digitization processand the development of digital skills. The
literature review has been circumscribed to thdyarsof these relationships in museums, as
well as to the identification of some possible sifisations and taxonomies, related to
competitive strategies, technologies, as well ahé¢oso-called “digital skills” within cultural
organizations.

Research on the processes of digitization of calltugritage, and in particular of the museums’
collections, has initially privileged the analysistechnologies for the preservation of works of
art, and for their remote fruition (through thedmtet), and then moved on the role and the
impact of digital technologies for on-site fruitiomo date, two themes still seem to us

insufficiently investigated in the literature: thaftthe relationship between choices relating to
technology and the market orientation of museurtitut®ns; as well as the question of the

adequacy of digital skills and the connected degfdechnology acceptance.

As regards the first issue, references to the sacgsalignment between the choices of
technology adoption and the market strategieseofithseums are sporadic [1] - [2] - [3]. Much
of the research considers the introduction of digéchnologies in museums as an independent
variable, from which implications on organizatiostthitegy, as well as on roles and skills, may
arise. In other studies, the analysis of the digiton process leads to the identification of
alternative digital approaches [4] - [5].

The topic of digital skills, on the contrary, is alumore debated, but issues concerning
technology acceptance are often neglected. Stodidisis topic are mainly concerned with the
identification of some possible classification eni; otherwise they focus on the opportunities
associated with the emergence of new roles andwbleition of existing roles within cultural
organizations [6].

In short, in our opinion the main gaps in the &tere can be traced a) in the almost total absence
of a debate about the relationship between theofaeital technologies and market strategies;
b) in the lack of attention to the question of temlogy acceptance, both on the side of museum
employees and on the users’ side. A deepeningesetltwo fields of research seems really
desirable; in order to support museum organizatiopsirsue adequate levels of efficiency and
effectiveness in the digitization processes undgrwa

3. RESEARCH OBJECTIVES, METHODOLOGY, AND DATA COLLE CTION

The first aim of our research was to assess thereohe between digital technologies in use
and the competitive strategy pursued by the mus®asides, we wanted to understand how
digital skills, held by the museum, do affect tihgamization’s capability to match technological

innovation and strategy.

In line with the exploratory nature of research,hvaee adopted the multi-case study approach,
in the logic of replication and of analytical gealeration [7] - [8] - [9]. Indeed, the multi-case
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method makes it possible to highlight a varietgitdations, even diverging from one another,
with the ultimate aim of contributing to the elabtbon of an explanatory theory.

The sample has been built in the following wayrtstg with the case of Palazzo Ducale di
Urbino, we added two more cases (Palazzo Ducdléadiova, La Venaria Reale di Torino),
in order to diversify the sample, according to sqraeameters (ownership, yearly number of
visitors, characteristics of the hosted collectjoiitie museums have been selected following
the criteria which consider the historical-architeal importance of the site and the collections
housed in it. The choice to select a sample cangisf art collections hosted in ancient palaces,
castles, or villas is linked to the belief thastbombination extols the opportunities inherent in
the digital technologies for on-site fruition (ewrtual/augmented reality devices). The main
data relating to each museum are summed up in Talblelow.

Table 1: The sample investigated

Year of . Visitors Type of
Museum Place foundation Ownership (2017) heritage
National Gallery of Public Renaissance
the Marche at Urbino 1912 (governmen| 164.000 e
painting
Palazzo Ducale t)
Public .
Museums at F>aIaZZOMantova 1881 (governmen| 323.000 Thgmfe\tlc
Ducale ) exhibitions

Paintings and
sculptures from

Public- "
La Venaria Reale Torino 2008 private 1.049.000 theh15 to the
17" century.
network .
Thematic
exhibitions

The research was carried out by using both prinagy secondary data. Primary data was
collected through semi-structured interviews adsdsto the general managers of the
museums. Secondary data consisted of document&pdolsy the management itself and/or
collected by the authors, such as website conpeass releases, and so on. Interviews were
performed in the period may-november 2018, eithetha office of the manager or by
telephone. They have lasted from thirty minuteartdiour and followed a precompiled track.
However, we left managers free to investigate grffoints. Three main questions were posed
about the following issues: type of market stratpgysued by the museum; type of digital
technologies/devices in use and reasons that lgegdumuseums to their adoption; range of
digital skills held by managers or employees inrtheseum.

As regards market strategies, we integrated thentaxy proposed by [10] between mass,
segmentation, or niche market strategies, andstiggested in [11], who distinguish between
audience broadening, diversifying, or deepeningenatihe first refers to the reach of a larger
share of the potential audiences, the second tatthection of new groups of users, and the
third to make the current audience more involved. r&gards digital technologies, the
taxonomy proposed in [12] and the distinction b8][lbetween remote fruition technologies
(e.g.: website, social networks, multimedia, dasapand on-site fruition technologies (e.g.:
info-points, touch-screens, VR/AR devices) was udeabtly, we distinguished between
technical digital skills (held by the roles invot/én designing and programming activities of
IT solutions) and applied digital skills (abilitp tuse software and devices by the decision
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makers and the employees involved in routinarydgadkllowing the distinction proposed in
[14].

4. FINDINGS

The case of La Venaria Reale (Turin) highlights arkat strategy that is clearly oriented at
deepening the audience. This orientation may haea Buggested by the awareness of having
to consolidate relations with the audience, aftphase of marked growth in the number of
visitors. The management is strongly committedndifig new and profitable ways to increase
customers’ loyalty, by introducing on-site techrgpés that can foster a greater user-heritage
interaction (i.e., through the introduction of dhats technology for a simulation of a dialogue
between visitors and characters depicted in thetipgs); on the contrary, the enlargement of
the visitors’ base does not seem to be a prioitiyh regard to implementation methods of the
on-site technologies, the management is intendetkialy rely on internal and applied digital
skills. Indeed, the analysis shows that the museasna rather high level of applied skills that
are widespread among employees. At the same tioreg mployees have also (some)
technical skills, meaning that they are capabléntercept the cutting edge of the “digital
transformation potential” and — most important -utmerstand its applicability in the specific
context in which they operate. The access to eatdathnical skills is an option which,
however, in the perspective of the management,idisbay residual.

As regards the case of Museums at Palazzo Ducaianova, a broadening strategy is quite
clearly recognizable, so the aim is to increasentmmber of visitors within each customer
segment. This orientation seems to be cohererttarlight of the unsatisfying performance
registered in the last few years. Technical skigen those required for the ordinary
maintenance, are only accessed through externglistg since they are not available inside
the museum; however, suppliers’ involvement has stgnificantly reduced over time, not
only for the scarcity of funds, but even due tofd that they do not guarantee the necessary
timeliness of intervention. For this reason, thiy@ame interactive on-site device that had been
installed in the museum a few years ago is culyerdt operating. As regards applied digital
skills, some kind of them are directly held by thenagement. In terms of support to the market
strategy, those skills are mainly used to enforwd ta monitor the presence on social media
(as well as the website update). No employee isifspaly dedicated to digital communication,
but the manager’s assistant is responsible fogicayout this task, along with others. In this
case, the lack for technical skills seems to bentlagn reason why the general manager is
oriented at squeezing as far as possible the mitapplied skills, while integrating them with
eventual contributions from external suppliers. il fiecus will therefore be on technologies
that can foster the remote fruition of the heritagainly via social media.

Finally, the case of the National Gallery of therbte (Urbino) highlights a market strategy
that is clearly oriented at audience broadening: titanagement is strongly committed in
finding new ways to reach more visitors in the nehdegments that are currently addressed via
targeted offerings (schools, tourist groups,..lje Thuseum at Palazzo Ducale of Urbino has
developed up to now few digital skills. These arainty referred to software programs
currently in use to perform administrative taslsswall as to update the website and the official
social media channels. Recently, a partnershipaaddemic researchers stimulated the interest
of the management in developing technologies taatfoster both the remote and - even more
- the on-site fruition (VR/AR devices, building ormation modeling, and so on...). The
manager’s intention is that to exploit those tedbgies to reach a wider audience, as well as
to deepen the relation with the current audienaecethese solutions will be available, the

68



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

museum’s management plans to rely on external aipgsifor updating and maintenance, so
bypassing the need of developing idiosyncratidskilternally.

5. DISCUSSION AND CONCLUSION

The joint analysis of the three cases highlighteessimilarities but also some differences as
regards the features of the respective digitiziaghg. Some approaches show a stronger
awareness then others, as regards the need totladignarket orientation, the availability of
skills, and the type of fruition technologies. larficular, the more confident the managers are
with the opportunity to get technical expertises thore attracted they are about the adoption
of on-site digital applications/devices that areigeed to make the visit experience more
spectacular. This, regardless the fact that tlsemey clear evidence that these technologies will
sustain the market strategy. Museums that areardident to access to technical skills focus
on digital communication when they want to enlaifgeaudience base; instead, they focus on
the variety and the quality of the on-site digg#alvices in order to improve the overall visit
experience. An overall reading of the three casadd us to confirm this dynamic. In fact, while
Museums at Palazzo Ducale in Mantova are turningdionologies mainly oriented to external
communication, after having experienced the diffies of using an on-site technology, the
National Gallery of Urbino is evaluating the oppmity to go in the opposite direction,
although there is no evidence that this shift wilpport the implementation of the strategy.
Therefore, we believe that the (perceived) accaégito technical skills, and not the market
strategy, is a common driver for the choice betwaesite or remote fruition technologies.

This paper represents only a first attempt in ustdeding the phenomenon of digitization in
the Italian museums: the low number of cases aadliza clear limitation to its significance;
hence, the next step of our research will pursue dvfferent aims: a) the widening of the
sample, and b) the increase of heterogeneity witihensample itself. A further limitation

concerns the short period of observation, whereashgoing process of digitization should
benefit for a prolonged observation, in the lodi@dongitudinal research.

Despite the above mentioned limitations, we belitat our research is able to shed new light
on the processes of digitizing that cultural hgetarganizations are currently experiencing.
On the one hand, evidence from the three museufasces our initial assumption and outlines
the need of a better alignment between the chatésiition technologies adoption, and the
market orientation. On the other hand, the resflthe on-field analysis have provided some
notable insights in order to understand how theessibility to digital skills drives decision-
making process regarding the deployment of teclgiesothat are more or less suitable to
support the market strategy pursued by the museums.
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Abstract: Big data is a well-known area of research due tanynchallenges, which are
constantly appearing. Although specifically big al@nalytics has been prominently in the
focus of interest, big data management as a whualeld be guided properly, so that as much
information and knowledge as possible can be obthinom data for their intended purpose.
There are many proposed solutions that are trysngesolve various issues that arose with big
data, for example weak processing capability ofditianal systems, such as relational
databases, to efficiently manage them. New techreddhat are trying to cope with various
unstructured or structured forms of data are alsainly researched, Hadoop and NoSQL
databases being some of them. Big data challengeslso connected with requirements in the
domain of their usage, such as business and conemleealthcare, public sector, education,
or scientific research. This paper examines curresgearch of big data management,
especially according to its various domains of agilon. It gives an insight into applications
of big data in various domains of different backgrd (business, government, etc.), followed
by a discussion on issues and challenges in itéicgtipn, as well as mechanisms developed
to resolve them. Additionally, this paper discusesbenefits and values of using big data
solutions in selected domains. The contributiomhef paper is also an overview of big data
associated differences and similarities among dos#hat are most researched in the context
of this area of interest.

Keywords: Big data, big data management, domain of applacgtbig data analytics, big data
challenges

1. INTRODUCTION

different domains. Big data can be referred to &&ge amount of structured, semi-

structured and unstructured data generated by maalgplications, which requires
more time and resources to be processed. Traditiela@ional database management systems
have some difficulties in handling such data (esgalability, storing complex data, fast and
distributed data processing, etc.), so some newnt@ogies and paradigms have been
introduced in the last decade, for instance NoSQILNMewSQL systems.

B ig data is nowadays a common buzzword with an asing number of applications in

Initially, the focus of big data technologies antlsions was meant to focus on managing three
properties (dimensions) of data, i.e., 3Vs of ddtda volume, velocity and variety. However,

the big data concept has been intensively studidddaveloped over the recent years, which
resulted in a number of modern big data solutidsle o handle up to 10Vs of data, such as
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data veracity (degree of accuracy and trustwortspalata value (amount of benefits that can
be extracted from data), data validity (degree afusacy and correctness for the intended
usage), etc.

Nevertheless, with the number of big data applcetito various domains increasing, some
challenges and issues related to its applicatime la@isen. This paper gives an overview of
those challenges and issues identified throughuliterature review process, as well as how
the application of big data helped in dealing wéuirements of different application domains.
In Section 2, the process of Big Data Managemerdissussed in general, followed by
identifying most frequent challenges of big datplaation and possible strategies to tackle
some of the challenges, as well as the additicadakevgenerated by big data application. Section
3 contains an overview of how big data is appleddlected application domains: business and
commerce, healthcare, government and public seefucation and scientific research.
Throughout the analysis, a special focus has beemn ¢o challenges and issues caused by big
data application in a given domain, and benefitsatad by its application in that domain.
Finally, the paper is concluded by some final rdee@n the degree of similarity and difference
of challenges and benefits of big data applicaitnoselected application domains.

2. BIG DATA MANAGEMENT VALUES AND CHALLENGES

Wamba et al. [1] studied factors that contributaniproved company performance due to
investments related to Big Data Analytics (BDA) awito its high operational and strategic
potential, which is beginning to realize in diffeteindustries (e.g., retail, healthcare,
manufacturing, etc.). The authors focused on BitaDFnalytics Capability (BDAC) as the
competence to provide business insights by usitgrdanagement, technology (infrastructure)
and personnel capability, because they considerkie an important organizational capability
leading to a competitive advantage in the moden data environment. Their research
confirmed that BDAC has a significant positive impan company’s performance and process-
oriented dynamic capabilities.

Almeida and Calistru [2] identified the followindpallenges related to Big Data Analysis:
- data privacy;
- access and sharing of information about clientsuesaals;
- size of big data structures;
- analytical challenges, i.e., transparently analydden information behind data.

From the business leaders’ and IT practitionersspective, it is important to identify data
pools, that generate the greatest value for thepaosn Due to data storage and analysis
restrictions, companies need to decide which dateorth collecting and analyzing in the first
place. As the size of collected data grows, a Epblicy issues needs to be defined to handle
data privacy, security and intellectual propertytlas organizational capability. Finally, to
capture value from big data, companies need tmgleépthnologies and techniques that support
innovative types of analysis.

Chen et al. [3] reviewed challenges of big datanfdata management perspective, and grouped
them into the following categories: big data divtyrsbig data integration and cleaning, big
data reduction, big data indexing and querying laigddata analysis and mining. Big data
diversity deals with different big data sources &pks. Also, to obtain structured data, there
is a need for unstructured data processing andadn, which can lead to information loss,
but it is not problematic if the initial data isrg@ enough. Challenges related to big data
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integration and cleaning are nowadays especiallphasized by an increased usage of user
feedback and crowdsourcing in modern systems, wigstlts in an acceptance of imperfect
systems and more effort required for entity matgland resolution. To solve big data reduction
challenges, companies employ machine learning assively parallel processing techniques.
To resolve big data indexing and querying challeng@wadays new indexing methods are
used, such as distributed B-tree index, as a replant to inadequate traditional indexing
methods developed for small structured data. Big @malysis and mining challenges are
caused by more effort required for complex analgélsig data, and there are some approaches
and solutions recommended to deal with this chgdesuch as using MapReduce framework
or data mining software (e.g. Weka).

Sivarajah et al. [4] performed a systematic literatreview (SLR) to explore big data
challenges and various BDA tools and methods. Titboas grouped different big data
challenges identified throughout the review prodessthree categories:
- data challenges — related to data dimensions (wluelocity, variety and other);
- process challenges — related to challenges, whisé during data processing, analysis
and results presentation (e.g. data acquisitiorg; a
- management challenges — related to accessing, imgnagd governing the data (e.qg.
privacy).

Additionally, Wamba et al. [5] performed a literegureview with the aim to find out the value
that big data create and challenges they face.rélotpto their results, most emphasized values
are:

- creating transparency;

- enabling experimentation to discover needs, expwadability and improve

performance;

- segmenting populations to customize actions;

- replacing or supporting human decision making aitkomated algorithms;

- innovating new business models, products and ssvic

On the other hand, some of the challenges they &ameedata policies, technology and
techniques, organizational change and talent, adoedata and industry structure.

Big data also represents a challenge for busimgsfligence systems. Examples of various
proposals of new solutions in this field includaplementing data warehouses within NoSQL
database management systems [6], parallel conistmucf OLAP cubes in big data
environments [7], data warehousing architecturebfgrdata environment [8], Octopus [9] or
Ophidia [10] as BDA engines and Deep Data Warehasgsan integration of warehouse data
and unstructured content [11].

3. DOMAINS OF APPLICATION

Each application domain has its characteristics @agiirements when it comes to data
management. For the purposes of this researcimaseé challenging and popular application

domains have been selected to be analyzed in natad: dbusiness and commerce, healthcare,
government and public sector, education and sfientisearch.

In the following subsections, an overview of ch&dstics and challenges related to big data
management in those application domains will beegjivfollowed by an analysis of most
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important challenges and issues related to BDMyels as opportunities of BDM in those
domains.

3.1. BIG DATA IN BUSINESS AND COMMERCE

In their paper, Chen and Zhang [12] discuss opparés introduced by big data in various
areas. Specifically, in business, big data creat@sy opportunities, such as increasing
operational efficiency, improving customer servizedeveloping new products and services.
Nowadays, many companies use (or are beginningdphig data to create valuable insights
in order to remain competitive on the market. Hogre\as Manyika et al. [13] state, such
companies face several challenges, which need tadbeessed to take full use of big data:
shortage of analytical and managerial personnelnéed to ensure the right infrastructure, and
that the economic benefits of big data are cleand®ers, organization and the economy in
general, etc. In their report [13], the authorsspre several relevant insights gained from their
research:
- data has become an important part of every indastdybusiness function;
- big data creates value in several ways (e.g., placang/supporting human decision
making, innovating new business models, produatssanvices);
- use of big data will become a key basis of comipetiand growth for organizations;
- there will be a shortage of talent necessary fgawizations to take advantage of big
data;
- several issues will need to be addressed to catitartull potential of big data (e.qg.,
data policies).

The authors also analyzed the transformative pialenit big data in five sectors: healthcare
(more effective and cost-saving care initiativelinical decision support systems, remote
patient monitoring, etc.), public sector (creatitigansparency, improving operational
efficiency, etc.), retail (location-based marketingustomer micro-segmentation, etc.),
manufacturing (accelerating product developmemtdpet lifecycle management, etc.) and
telecommunications (mobile phone location-basedises, urban planning, etc.). Manyika et
al. analyzed how big data will cause retailers ¢grdase their prices due to more powerful
pricing, promotional and product information inlréene given to customers [13].
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Figure 1. COIB-Framework Organization [14]
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Mishra, Lin and Chang [14] proposed a Cognitivee@ial Big-data Framework (COIB-

Framework) for large scale industrial automationpl@ations that can be used for
implementation of Internet of Things (loT) big daaart industrial applications (Figure 1).
Important functions of COIB-Framewok are big dag@re@gation, classification, storage and
analysis.

Lee, Kao and Yang [15] discuss the transformatibrmanufacturing service in big data
environment considering Cyber-Physical Systems laiidin Industry 4.0, where obtaining
useful information from big data is important farsgainable innovation. Authors proposed a
unified framework for self-aware and self-maintecemachines for efficient extraction of
information from big data and better decision mgkiegarding machine performance.

3.2. BIG DATA IN HEALTHCARE

Healthcare datasets consist of data on physiolbgicd other exposure, medical imaging,
disease management and similar, which is very giisored and distributed [16]. The source
data is mostly collected from administrative andichl databases and electronic health record
data. Concretely, BDA in healthcare has many pa@ksntsuch as the integration of health
information to discover new patterns and helpingtdis to discover diseases in early stages or
accurately predict their trajectory [16]. Moreovelinical data integration enabled by BDA
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results in many benefits, such as improvement altherocess efficiency and healthcare
quality and reduced healthcare costs.
However, big data in healthcare also faces somieciges [16]:
- the idea of applying big data in healthcare isthetdy young, so there is a lack of
knowledge and experience in recognizing which tlatzse and how to use it;
- the lack of appropriate IT infrastructure;
- information processing without human supervisiongtmi lead to incorrect
interpretations;
- technical challenges, such as integration of dffeikinds of data from a variety of
sources, fragmented data and data inaccuracy;
- patient privacy concerns might arise due to dasaist between stakeholders.

These challenges are usually handled by implemgitig data governance, developing an
information sharing culture, employing security s@wa&s, and training key personnel to use
BDA.

In [17], Wang and Hajli performed a study on 63 Ithemre organizations to explore the
relationship between BDA capabilities and businedse. In a later research, Wang, Kung and
Byrd grouped BDA derived benefits into five catager{18]:

IT infrastructure benefits;

operational benefits;

organizational benefits;

managerial benefits;

strategic benefits.

arwnE

Their results show that operational benefits andnffastructure benefits from using BDA
appear most often. In this case, operational benefier to improved quality and accuracy of
clinical decisions, efficient processing of largemwber of health records, reducing the number
of unnecessary treatments, etc., whereas IT infretstre benefits include reduced system
redundancy, avoiding unnecessary IT costs, quitk tdansfer between healthcare IT systems,
etc. BDA is nowadays also used to improve Qualitgervice in healthcare systems by gaining
valuable insights into data quality [19].

3.3. BIG DATA IN GOVERNMENT AND PUBLIC SECTOR

Al Nuaimi et al. [20] considered big data use inashtities, which is the concept that many
governments are supporting. The use is mostly tmtetowards big data storage and analytics
with the idea of creation of big data communitiesttwould collaborate and develop solutions
for many areas of smart city (e.g. transport). @h#hors also provide several examples on
national, government level: various risks assesssrerg. terrorist attacks) based on big data,
food and water availability based on climate chamgeernment web sites with public data,
etc. Authors also name challenges for smart citieg, they are applicable for country
government as well:

- data sources and characteristics — various soarckdata formats, unstructured data;

- data and information sharing — sharing among daiffedepartments (silos);

- data quality — various data sources are a cause sefandard storage formats, lack of

structure and consistency, uncertainty and trugtwoss problems;
- security and privacy — confidential government aitidens information;
- cost — expensive implementation and testing ofousrsystems;
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- smart city (or country) population — population sad massive amount of data require
intelligent applications able to quickly resolveuss that they generate.

According to authors, requirements for smart ceégign and implementation are [20]:

- big data management — architectures, policies, tipemc and procedures for
management;

- big data processing platforms — capable of analyglslarge processing capability;

- smart network infrastructure — connection of conga and efficient transfer of
collected data;

- advanced algorithms — specially developed for laigad

- open standard technology — flexibility for upgraglimaintaining and adding features;

- security and privacy — mechanisms for securityngacy as an integral part of design
and implementation;

- citizen awareness — knowledge and participaticifaiia gathering;

- government role — balance between benefits ancgyiand insurance of openness,
transparency, participation and collaboration.

Kim, Trimi and Chung [21] state that governmentdats are in silos in departments, in various
formats and forms, especially unstructured, andt mesl with issues of privacy, authority and
legitimacy. Many countries already initiated usdasfje amounts of big data and made them
publicly available, but authors’ research showed:th
- only small number of them can be named real big dpplications, as they mostly share
structured data, not real-time unstructured data,;
- most of big data applications are in the citized buasiness sectors, not government;
- most projects of big data applications in governimggctor are in early stage of
development.

Authors propose several advices for better impldéatem of big data applications in
government sector (e.g. big data project as ndtmraity or establishing global collaboration
with other governments).

Barkham, Bokhari and Saiz [22] investigate urbapdata impact on real estate markets. The
impact is mostly oriented towards lower propertye® better neighborhood quality, more
attractive city etc. As challenges, they name ajsa use and usability, privacy and technology
and human capital constraints.

3.4. BIG DATA IN EDUCATION

In education, big data is used to keep track alestts’ grades, test scores, etc. Dayal mentions
five significant impacts of big data on educati@s]f
- it empowers better decision making — requires askhow to analyze volumes of data
and discover useful information;
- itimproves students’ performance and results 1 Wie help of big data, it is possible
to keep track of students’ progress to encouragerresults;
- it can produce accurate career predictions forestted based on their grades and
performance;
- collecting students’ data can be used for mapping ereating customized study
programs or encouraging creative learning;
- it can enhance the learning experience, and digitaling and course materials to make
them more simple for students to understand.
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West published a report in which he analyzed therg@l improvements in research related to
big data in education [24]. Specifically, he focaism applying data mining to discover useful
information, which can be used to gain insight istodents’ performance and learning
approaches, data analytics to enable teacherfideefly prepare for their classes in advance
in more detail and nuance, and web dashboards e dools, which enable the evaluation
of students’ actions, and how fast they can mdk&ecourse material.

According to West and other researchers, the \vafilsgg data in education is in the ability to
collect, store and analyze real-time data, usettected data for predictive assessments, and
visualize data to track performance.

However, big data faces some challenges in theatiducfield as well. Some of the challenges
of using big data in education are [25]:

- IT infrastructure costs;

- data privacy and security issues;

- there is information of interest for educators, Oifficult to measure in a quantifiable
way (e.g., how well are the students learning f@apritical thinking skills);

- the discovered information may point to correlasigdout not provide information about
the causes (e.g., the information shows that stadeving classes outdoors are more
creative, but that does not mean that studyingamrglautomatically makes students
more creative).

Poulovasillis [26] emphasizes Learning AnalyticsAJLas a prominent area of big data
application for improvement of learning processother important field is Educational Data
Mining, which has the same goal as LA, but is nwiented towards automated discovery and
personalization (human oriented). Regarding thagefields, authors argue that great impact
can be made on successful use of Intelligent TagoBystems and Exploratory Learning
Environments, but also state several challengeBifpdata in education:
- pedagogical — which information is useful to whoma @ which learning context;
- technical — practically feasible and pedagogicafiganingful methods for big data
management process;
- socio-technical — effective use of information exted from big data from all
stakeholders;
- ethical — collection of individual data, privacgfermation extraction from big data.

Huda et al. [27] performed a systematic reviewinadl fout the use of big data in Innovative
Learning Environments (ILE). Authors concluded thdtas potential to positively influence
learning process mainly in online resources (eegsgnalized learning). They also proposed a
big data approach for innovative learning desiggyfe 2).
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Figure 2. Design of Big Data Approach on Innovatiearning Environment (ILE) [27]
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3.5. BIG DATA IN SCIENTIFIC RESEARCH

Nowadays, many scientific fields (astronomy, metémyy etc.) generate large volumes of data,
thus making the process of scientific researchdiscbvery data-intensive. Hence, during the
system design process in these disciplines, mutemtetn must be given to selecting an
appropriate centralized storage and automated sieapproach.

Figure 3. The required estimated disk space for @amnMuon Solenoid (CMS) detector
using the current computing model in the next 12ry¢29]
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Chen and Zhang [12] mention the problem of prodingwledge from data generated by
scientific simulations, which is currently still wesolved. Additionally, there are many
scientific fields and disciplines that require antded analysis of generated data, as well as a
centralized storage repository for all researcloes to its excessive amount, which exceeds
average amounts generated in, for instance, eveidd applications. For example, through
the experiments, the Large Hadron Collider (LHCAli¢e to generate 60 terabytes of data per
day or more than 30 petabytes of data per yearoaad 100 petabytes of data are archived
permanently on tapes [28], whereas telescopesetamd up to 30 trillion bytes of image data
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per day [12]. According to [29], the total LHC dseh is already almost 1 exabyte large, and
around 30 times more data than the LHC currenttgdpeces will be collected by LHC detectors
in the future (Figure 3).

4. CONCLUSION

Big data paradigm is nowadays applied in many domaif different background (social,
technical etc.), where the application of big datengs both some challenges and benefits
depending on the characteristics of each domaie lifdrature review and analysis of big data
application in selected application domains in théper indicates that most domains face
similar challenges related to data privacy and sgcissues, costs generated by implementing
big data solutions, difficulties related to findinige most appropriate technology solutions
capable to handle requirements of the domain, Aedldgck of human experts capable of
properly interpreting the results of big data as&lyrocess.

A higher degree of difference in big data applmatbetween different domains exists when it
comes to opportunities and potential benefits rgisrom its application on solving domain-
specific challenges and problems. Also, this regelas pointed to a growing importance of
Big Data Analytics process for knowledge discovevigich will continue to grow in the years
to come with the help of modern technological Sohs.
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Abstract: Health information systems represent a kind ofrmiation-technology platform for
the electronic business of health organizations.uByg health information systems, health
organizations more effectively allocate their matlicesources. By transferring real-time
health information and diagnosing the conditiorpafients using virtual medical communities
and mobile wireless body area networks, it comestakeholders networking of the healthcare
organizations in charge of monitoring the healtatgs of patients. All this leads to the creation
of special kind of healthcare organizations elentcdbousiness, which is electronic healthcare.
In order to reduce the costs of allocating medreslources, logistical costs and improving the
provision of virtual medical services, each headtecorganization should choose an optimal
health information system that matches its sizeinfess mode and needs. Consequently, using
the method of analytical hierarchical processesptigh Bubble Chart Pro multi-criteria
decision making software, health information systemthis paper will be ranked according to
their most significant performance related to elenic health.

Keywords: e-health, health organizations, health informatgystems

1. INTRODUCTION

very complex for several reasons. First of alis idifficult to adequately assess which

information system is optimal since there are mdiffgrent information systems on the
market. Furthermore, there may be a problem of mismbetween the existing hardware and
the desired software solution. Also, the lack ohtgcal knowledge and experience of decision-
makers can present a problem. Another problem fdmeddecision-makers in modern
conditions, when it comes to selecting an infororatsystem, is the rapid advancement of
information technology.

The task of selecting an optimal information systeam become, in modern conditions,

The field of evaluation and selection of the infatian system has become the subject of many
researchers' interests, since the process of sgjest adequate information system, that meets
the specific needs of the institutions, is a congied and time-consuming task, given the need
to meet several criteria. Also, the choice willdikerent depending on the angle of view of the
decision-makers, since not all interested user® lthe same goals (doctors are primarily
interested in selecting a user-friendly systemsesirare interested in systems that allow easy
entry and manipulation of data, economists warittti@installed system will quickly recover

2% Innovation Center, University of Ni§, Jovana SkerR0A/28, 18000 Nis, Serbia
30 Faculty of Economics, University of Nig, Trg kalpleksandra Ujedinitelja 11, 18000 Ni$, Serbia
31 Faculty for Entrepreneurial Business, Universitpelgrade, Serbia

82



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

the return of invested funds, while information ertp are interested in the software tools of
the system for supporting the electronic businé$galth organizations).

Choosing the wrong information system can not oepresent an unjustified expense, but also
negatively affect the business processes and amag of the institution itself. Therefore, the
main goal of this paper is to present one of thgswa evaluate health information systems
using multi-criteria decision-making methods. Mudltiteria decision-making is the solution to
the problem of choosing one of the more offeredratitives that are evaluated using multiple
criteria’s. Evaluation and selection of the infotioa system can be considered as a problem
of multi-criteria decision making, so multi-critarmethods can be used to solve them.

2. METHODOLOGY

Many methods for solving multi-criteria decision4iray require clearly defined and expressed
weight coefficients. Weight coefficients represtr@ importance of each attribute, that is, the
contribution of each of the attributes to achievthg final goal. Therefore, assessment and
assignment of weight coefficients plays a key rolehe process of multi-criteria decision
making and varies from decision-maker to decisiaken.

Weight coefficients should be consistent with theppse of the analysis. Also, the weight
coefficients themselves are useful informationtfayse who are valorizing the solution of a
specific problem solved by the methods of multiesta decision making, since they
guantitatively show the preferences of the decisinaker.

Namely, the AHP method is used for multi-critermraabysis and making "correct" decisions in
situations where it is necessary to decomposertidgm into hierarchical sub-problems, and
then analyze them independently of each otherBjdldetermining the value and relative
significance, based on the fundamental and prigaational structured mathematical model,
the potential alternatives are assigned the relathility to solve the given problem, i.e. the
desired goal of decision-making. Thus, the AHP métban usually be implemented: [6]
» Selection - selecting one alternative from a gisen of alternatives based on the
proposed criteria;
* Ranking - hierarchical setting of alternatives igation to some reference and
potentially expected alternative;
* Prioritization - defining the relative value of alarts of individual alternatives versus
their ranking as a whole.

Weight coefficients should be consistent with theppse of the analysis. Also, the weight
coefficients themselves are useful informationtfayse who are valorizing the solution of a
specific problem solved by the methods of multiesta decision making, since they
guantitatively show the preferences of the decisiaker. After searching the relevant
literature and based on the knowledge and experienthis field, during the research, a set of
criteria was selected, with the note that the stbjgy of the author is a limiting circumstance.
During the survey, according to AHP (Analytical Hiechical Process-Analytical Hierarchy
Processes) and the software based on it Bubble €harthe following criteria for choosing
the optimal electronic health software were usafl: [

* C1 - market share of e-health software (in%);

* C2 - total number of software users;

» C3 - total number of patients who can be proaksse

* C4 - monthly maintenance fee (in Euros);
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» C5 - the size of a health organization measuyeith® number of employees;

» C6- adoption rate: the rate of adoption of awgafe solution for e-health in a health
organization (in%) - the weighted average of averggades (1-9) of the basic characteristics
of software solutions for electronic health dividedthe number of them and multiplied by the
number 100.

» C7- Combined score: ranking software based ototlaéuser rating for the following features
(1-9): user-friendly, interface, satisfaction, corfpensibility, information exchangé.

Bearing in mind the fact that the subject of thaleation of the health information system

through a review of literature related to inforroatsystems, the application of the AHP method
can be found in numerous works. The method of &icalyhierarchical processes (AHP) was
developed by Saaty in the early seventies of thteckentury. AHP is a tool in decision analysis,
designed to help decision-makers in solving compieblems involving a large number of

decision-makers as well as a number of criteria.

The AHP method rests on a well-defined mathemasitcatture that allows the determination
of own vectors on the basis of which the exactetatively accurate weight coefficients are
generated. The method of analytical hierarchicat@sses compares the criteria, or alternatives
taking into account the criteria, by couples. Indliidn, a checked numerical scale is used that
represents individual preferences taking into antguantitative and qualitative attributes. In
this way, individual preferences are transformed ascale of relationships.

The essence of the method is to structure a cong@eision-making problem that can contain
multiple criteria, multiple alternatives, as wedlagreater number of decision-makers at several
hierarchical levels, determining the weight coedints of the criteria and alternatives by levels,
and thus forming the final order of the alternatiVbee modeling process requires four phases:

» Creating a hierarchical structure, that is, detamg alternatives, criteria, and sub-

criterion,

» Data collection using even comparisons to creakecesion matrix,

» Estimating relative weights,

* Make a final decision.

The first phase involves explaining the problendegision making. The problem is viewed as
a hierarchy where the goal of the observed prolidesh the top, while at lower levels there are
criteria and possibly sub-criterion, depending ba tomplexity. At the lowest hierarchical
levels, there are a number of alternatives thad hede evaluated.

The second phase of the AHP method involves ddtaction and comparison of pairs of
hierarchical structure, both at a given level adrarchy, and in relation to the criterion of a
directly higher level. The essence of the pairsipidetermine the preferences that the decision
maker expresses to help Saaty's scale of relaipmsth 9 departments - Table 1.

32 The value of this criterion was obtained on theidaf the conducted survey in the health centeNi®and
Leskovac, the Ministry of Health of the RepublicSdrbia, while the values of this criterion for @tealth
information systems were downloaded from http://weapterra.com/electronic-medical-records-software/
#infographic, accessed 12.06.2017.
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Table 1: Saaty’s scale

Scales Degrees of preference

1 Equally

Moderately

Strongly

Very strongly

(=l BN [ 9) ) 4N

Extremely

Intermediate values between which represent compeon
between previous values of importance

2,4,6,8

After completing this process, an appropriate matficomparisons is obtained which starts
the third phase of the AHP method. The third pleisee AHP method consists in estimating
relative weights. The comparison of pairs from $ikeond phase results in a reciprocal n x n
matrix A, where the elements are on the main diag@nd the elements are calculated as the
reciprocal values of the elements, that is, i1}, 2, ..., n. As a result of this comparison, ia th
fourth phase, at the level of the criterion, thiatree significance of each criterion can be
determined, expressed through a weight coeffici@n. the other hand, at the level of
alternatives it is possible to determine the ragkif alternatives for each of the observed
criteria, both partially and collectively.

2.1 BUBBLE CHART PRO: MULTICRITERIA DECISION- MAKIN G SOFTWARE

Bubble Chart Pro combines the power of colorful ldabcharts with powerful business
analytics so that it can prioritizes, optimizesg amsualizes project portfolio data. This multi-
criteria decision-making software was designed étp hmanagers make faster and better
decisions in doing business. Bubble Chart Pro Eagers quickly compare the relationships
between business / project in critical businesarmaters such as cost, profit, and risk based on
Analytic hierarchy process method. Thus, by visiadj project or business portfolios using
Bubble Chart Pro™, managers can find clusterslafively attractive projects in one area of
the graph, such as areas of high value, low cost/oa low risk, and compare them with
relatively less attractive projects in a differanéa of the graph, such as an area of low value,
high cost, and/or high risk. [2]

Bubble Chart Pro also includes a SMART projectpization system for ranking projects and
an easy-to-use optimizer for selecting best s@rgjects against multiple constraints such as
limited capital, resources, time, and risk. The SRMA(Simple Multi-Attribute Ranking
Technique) project prioritization system that waseloped to prioritize projects in a way that
integrates all your key project data into a singlie score so that it is understandable, robust,
and rigorously defensible.

3. DISCUSSION AND RESULTS

In this paper, the AHP method will be used to datee the weight coefficients. In this case,
the ideal solution is the point at which the ujilibr the decision maker is greatest, that is, the
point in which the income attributes have the hgghalue, while the exponential attributes
have the lowest value at the same time. Analytezaichy process (AHP) serves to solve
complex problems such as choosing an optimal eleictrhealth software alternative. [5]
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Considering the conflicting nature of the goalstthkaonomic decision makers face, it is
necessary to compare the alternatives in ordendose the optimal one. The AHP method is
based on determining the relative importance ofsdlected criteria, or allocating relative
weights using matrices. By using the Bubble Chaa $dbftware, it is possible to evaluate
attribute and hierarchical representation of adtmes based on their mutual relationship.
Using the relevant data (Table 2), the criteriapareritized using the Saaty scale.

Table 2: Values of criterions for each electronialtfesoftware solution
Criterions

Software for health
information systems C1 C2 Cs Ca Cs Cs Cr

eClinicalWorks 10,3% | 850.000 | 115.000| 250 | 50 | 3% | 2,5

McKesson 3,1% 200.000 | 40.000 | 100 | 50 | 3% | 2,6
CureMD 19% 232.623 | 47.186 | 295 | 30 | 4% 4
Practice Fusion 6,5 % 112.000 | 30.000 1 30 | 8% | 3,83

All Scripts 8,2 % 180.000 | 10.000 1 20 | 6% | 2,83

Heliant Health 0,001% | 20.000 5.160 150 | 66 | 3% | 7,26

By entering the decision matrix data, the corresjpgnmodel, as well as the relative weight of
each criterion, is defined for individual softwa@utions for electronic health (Table 3), after
their mutual comparison according to given criteria

Table 3: Weight coefficients for all analyzed elecdimhealth softwares in this paper

according to AHP
Weighted coefficients for each criterion for softera
Software for health informatior, solutions

systems Ci1 C2 Cs Ca Cs Ce Cr
eClinicalWorks 1,00 | 1,00 | 1,00 | 0,68 | 1,00 | 0,39 | 0,28
McKesson 0,13 | 0,25 | 0,28 | 0,67 | 1,00 | 0,39 | 0,35
CureMD 0,07 0,33 | 0,36 | 1,00 | 0,39 | 0,46 | 0,78
Practice Fusion 0,29 | 0,09 | 0,13 | 0,27 | 0,39 | 1,00 | 1,00
All Scripts 0,48 | 0,16 | 0,06 | 0,28 | 0,26 | 0,99 | 0,95
Heliant Health 051 048 | 0,07 | 065 | 0,88 | 0,50 | 0,69

For each of the criteria given in Table 3, Bubblea@ Pro calculated their relative weight and
prioritized them. Based on the budget, it is séat the combined rate (C7) criterion has the
highest priority in selecting an optimal softwarkemnative, with a value of 0.411. It is

important to emphasize that for analytical hieraz@hprocesses, the validity of the model is
assessed on the basis of an index of inconsistémewalue of which should not exceed 0.1.
Based on Fig. 1, it can be seen that the valubeirdex of inconsistency for the observed
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model is 0.1, which indicates the correct choicecoferia and their mutual relationship
according to Saaty's scale with respect to theolfamansitivity (a> b and b> ¢ then and a=t).

Figure 1: Bubble Chart Pro calculated weights fecteonic health software alternatives

& Bubble Chart Pro - [Portfolio: Health information systems] = O X
9% File Edit PortfolioList Portfolios Bubble Charts Windows Help - &
Data Bubble Charts Bar Charts
Q05 4 W o=
@ Gurt po? b 1O AiT e
O New | [Open| P | All | |Subset| | Sott | |Query| ©|Calo| | Ewpi| P [Dal
Sel. No. Name Pic Va’\i.le *A (2,100) *B (3,800) *C (7,500) *D (20,500) *E (3,400 *F (21,600) *6 (41,100)
Sel. |No. |Name Pic | value Score|Market share Total numbe Total number | Monthly maintenance price| Health organization number of employees Adaptability rate (%) Combined score (9 is best)
O O AL P S [y o S |
¥ 5 McKesson 20.27| 3.1%:; 200,000 40,000 €100 50 3% 2.6
v 4 echialons = 2048 103% 850,000 115,000 €250 50 3% 25
v All Scripts | 3L.67| 8.2% 180,000 10,000 €l 20 6% 2.83
v Practice Fusion 48.05; 6.5% 112,000 30,000 €l 30 8% 3.83
1 Helant Health . 58.29 0% 20,000 5,160 €150 66 3% 7.26
No. |5 sum 187.3 30% 1,594,623 247,346 €97 246/ 27% 23.02
Medan | 26.1| 4.8% 190,000 35,000 €125 40 4% 3.33
Mean | 3120 5% 265,771 41,224 €132.83 41 5% 3.84
Standard Deviation | 188  3.97% 296,025 39,703 €123.42 17 2% 179
Maximum | 58.3| 10.3% 850,000 115,000 €295 66 8% 7.26,
Miimum | 8.6 0% 20,000 5,160 €| 20 % 25

In order to choose the optimal alternative of etaut health software solutions Bubble Chart
Pro has created bubble graphs in three dimensignish show us the actual relationship of
above mentioned group of analyzed softwares. Nanmtythe Figure 2 we could see
relationships of those softwares using criteriadsas market share and combined score, which
are analyzed in context of Overall Value Score (P¥S third dimension. In this view of
mentioned bubble chart, chart area is bounded byhtghest and lowest electronic health
software criteria values and divided in four quatisa This allows us to identify the most
attractive and the least attractive areas. Indhst, as the most attractive area for market share
criteria is the fourth quadrant, where eClinical\R&has the best value (green bubble), but the
most attractive area for the combined score catsrithe second quadrant (upper left), where
Heliant Health has the best position on this chaolet bubble).

Figure 2: Relationships of electronic health sofegausing criteria’s such as market share
and combined score

ubble Chart Pro - [Chart: Market share vs Combined Scare vs O -
@ Bubble Chart Pra - [Chart: Market sh Combined S ovs] o
@f File Edit Porfoliolist Portfolios BubbleCharts Windows Help
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_JAll Scripts
.CureMD
_JeClinicaWorks
zHelianl Health
McKesson

Practice Fusion

imonstrafion Version D Version D Version Demonstration Version ~ Demonstration Version  Demonstration \ersion
4

| )
2 = &
o 52 " y _ 103 K

Market share (%)
Bubble Area is proportional o Overall Value Score

Combined score ($ls best)

33 According to consistency index formula: Clénfax-n)/(n-1), wher&max represents the average value of
weighted coefficients sum of criterions dividedthgir number
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On the Figure 3, as the most attractive area fokebahare criteria is the second (upper left)
guadrant, where eClinicalWorks has the best vajueefi bubble), but the most attractive and
optimal area for the adaptability rate criteriéhis border between first and fourth (right down)
guadrant, where Practice Fusion has the best positi this chart (yellow bubble).

Figure 3: Relationships of electronic health sofegausing criteria’s such as market share
and adaptability rate

W Bubble Chart Pro - [Market share vs Adaptability rate vs OVS] = u
@# File Edit PortfolioLlist Portfolios Bubble Charts Windows Help
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Feiahted
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14

Dynamic attributes contribution, as a result ofayic sensitivity analysis in Bubble Chart Pro,
represents the percent of contribution for eacterta in the dynamic criteria structure of
electronic health softwares. This graph (Figurgi4¢ decision makers more detailed structure
of ranked softwares and more sensitivity, for clmmgpghe optimal software alternative and
therefore its implementation into the health orgation information system:
— McKesson alternative has the significant percenmtrdoution for the monthly
maintenance price, and it is not the best and edfgetive solution.
— All Scripts has the well balanced contribution ofaria’s such as adaptability rate and
maintenance monthly price.
— CureMD alternative has the most significant conifitn in combined score.
— eClinicalWorks has the most significant percentagetribution in total number of
patient processing and stakeholders, and alschkasest market share.
— Healiant Health has the best combined score canioib in the dynamic software
structure, but very high price of maintenance.
— Practice Fusion has the best relationship betwestbmed score and adaptability rate.

Market share (%)

334
Overall Value Score

Bubble Area is proportional to Adaptability rate (%)
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Figure 4: Dynamic percentage contribution of eaderon in optimal electronic health
software structure
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4. CONCLUSION

Health information systems and electronic healtle as an integral part represent a major
important information and technology opportunity floe health sector, which is facilitated by

the rationalization of the costs of providing hkalervices and improving the efficiency and
quality of the complete healthcare system. Inteb@sted e-submission of healthcare
organizations faces numerous challenges when spgmgitimization costs and raising the

level of interoperability of healthcare organizasoby using software solutions for health
information systems. The evolution of health infatran systems is becoming a modernization
of the provision of health services in real timathwshortening of time interventions and

reducing the risk of negative outcomes.

Health information systems enable equal allocadianedical resources to the targeted priority
population of patients, while striving for the matal exploitation capacity of health
organizations. This refers primarily to the funatiof monitoring the flow of patients from the
country of the health information system in oraeavoid unnecessary endangering the capacity
of the hospital users.

Because of those reasons, multi-criteria decisiaking softwares play the significant role
helping health organizations managers and medicdf ®© make the optimal decision,
especially in choosing the right electronic heatifiware alternative. As we can see in analysis,
the optimal electronic health softwares are thob&hvhave low price of maintenance, user-
friendly interface, great scalability and low redancy rate of medical data, which means the
great combination of adaptability and combined ssuch as Practise Fusion software.
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Abstract: In order to improve the efficiency, accountabibiyd transparency of the work of
judicial authorities and the establishment of a erwdand user-friendly system of judiciary, it
IS necessary to build contemporary information eyst with the needs of the judiciary. The
unique information system applied in the judici@tem enables: optimizing human resources;
rationalization of financial resources; automatiagd reducing, as far as possible, the impact
of the human factor on the efficiency of the wofrkudlicial authorities; reducing paper
documentation and introducing e-data and their &t@dc exchange between judicial
authorities and other state institutions.

An ever growing trend in the development of thermation and communication technology
system leads to its penetration into numerous systnd pores, and thus in the legal system,
and imposes the needs of an adequate strategyedouhr of the judicial system followed by
the introduction of the electronic - cyber court.

Keywords: information communication technologies, justicaetys e-justice system, strategy,
cyber court

Introduction

The judicial system is continuously being harmodizeith the needs of society and
organization of work in accordance with contempgrarends and globalization. The
development of information and communication tedbgies is unbearable in the legal system
and imposes the need for changes in its functiorifeyertheless, the system of judiciary
largely lags behind in the application of moderoimation and communication technologies
in relation to other activities. The applicationmbdern ICTs would be accompanied by an
increase in efficiency by reducing costs and satigf the users of court services. The
application of video technologies in the judiciaystem would contribute to more efficient
work. Accessibility to the global network would @N video meetings of spatially distant
parties (the accused, the judge, the lawyer, attd)make the court processes much cheaper
than the classic way of their work. The electrongyber court is the basis of the model of the
work of the future judicial system. Due to the mdmgnefits of new technologies, more and
more application of scientific achievements inwogk of the judiciary is expected, accelerated
development and wider representation of informaéind communication technologies.

Information and Communication Technologies (heréanalCT) revolutionized the way of
life, learning, work and entertainment in just oheman generation. ICTs increasingly
transform the way people, businesses and publiitutisns interact.

34 Faculty of Law, Security and Management Konstawgtiki, Ni$, Zetska 2, Serbia
35 Faculty of Mechanical Engineering, Nis, Serbia
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Total changes in all aspects of the society that earabled by the use of ICT make the
development of the information society.

The aim of the paper is to point to the importaotimcreasing efficiency and economy in the
work of judicial authorities that enable contempgr&Ts to its benefits.

Electronic cyber court and cyber courtroom

Electronic - cyber court includes virtual courtragnonline dispute resolution, electronic
document submission and video conferencing. It keisathe involvement of mediators and
judges who have the skills, experience and knovdealgnaking urgent and complex decisions.
The cyber court contributes to the faster, easidrcneaper solution of court proceedings.

The electronic courtroom, equipped with adequatewiconferencing equipment, allows the
judge, witness and accused person who is spatialgcated to communicate and "live in a
virtual space". By 2020, citizens will be able to dll the contacts with the administrative
bodies, the holders of public powers, the courtstha health care system, except those contacts
which in their nature require a physical presemgtiout leaving their apartment or workplace.

A virtual courtroom allows the indicted to be irelitly present at the video trial. In the
courtroom, the Prosecutor's Office and, possibly @ccused' attorney are directly present, with
the attorney being able to attend the trial andhftbe police station or detention where his
client is located. This possibility is hamperedlays and regulations in Serbia, as well as in
many other countries that allow video evidencertesty only in case of justified prevention
of presence in the courtroom itself, as well assiecurity reasons. It is necessary to change
them in order to save time and financial resouréé& amendment would also refer to the
recording of the trial process on the compact dwhbich would exclude the recruiters’
engagement. The process would start by filing atatxand paying the fee electronically, then
by determining the location of the cyber trial @ion determined by the court). The cyber
court, in accordance with the law in individualeascan be open type so that interested parties
can follow the court process through a video link.

The use of ICT reduces with the duration of cowocpedings. It is also necessary to establish
a system that is easy to handle in order to oveecthra classic way of collecting, classifying,
storing and downloading documents of a court psdes which only one person is in charge.
Such a system would enable judges and interestdtbpao have regular access to court
documents, and the real-time transcript would alo@nitoring of the entire course in the trial,
as opposed to the classic way of monitoring thed tn which the record is kept and every
spoken word is recorded. At the end of the daytittuescript would be indexed and added to
the court database, which would make it easy tochea

The introduction of a virtual courtroom in courtedonot require big money investments in
hardware and software from the parties. Each \licaartroom should have a local network
connected to the Internet and equipped with a coenmystem for support, presentation and
transcript of documents, a sophisticated audioalisystem and video conferencing.

The creators of the first Australian virtual coodm, Auscript and Counsel's Chambers
Limited, are hoping that the classic courtroom Wwélreplaced by modern cyber courtrooms.
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Legal changes

In order to apply ICT in the judicial system, ldgisse changes are needed to allow information
in electronic form to be treated as evidence amdich@nts can be electronically signed. Online
security can affect the integrity of judicial docents. On the other hand, this would allow
public access to court documents in contrast totcmcuments obtained in paper form or raised
at court counters, which can also be obtained releicially on a device similar to a banking
ATM device operating in the new conditions. Queas be posed from a number of legal
areas such as: alternative dispute resolution,ugioecof judgments, housing and occupancy
rights, divorce and other minor issues. The dialagts with the list of legal areas on the device
monitor. After selecting the desired area, the cgets up queries to which the user responds
by simply typing the keyboard response. When a ashkects all the necessary information,
the document can be printed out, and the instnusti@ceived along with the documents
indicate the activities that should continue togsformed. Some documents have to be
certified by the court, some have to be submitbezbuurt, some should only be excavated, while
some documents can only serve as a guide.

Privacy

Public authorities must take into account the edernof the private person and the public
interest, which will lead to the censoring of cartarivate or personal data. This would solve
the problem of conflict between the public anditidvidual between the right of the public to

obtain court information and the rights of evergiindual to maintain and protect their privacy.

The process of designing and implementing an efiiicelectronic justice system involves the
participation of all actors in the process (defenidapolice officers, trial reporters, lawyers,

staff responsible for maintenance of technical poant, witnesses, etc.) from the very
beginning of the process. In order to design aityusystem, it is necessary to fully understand
the problems of all participants in the trial, tdv& it, and thus to improve the trial process.

In order to design an adequate system and thetgaplplication of video conferencing in the
courtroom, it is necessary to: apply research nustlsuch as interviews and discussions in
order to reveal attitudes; to form a personal peadf persons of different groups in order to
meet the needs of stakeholders; conduct a flowysisalwhich creates a visual representation
of information or activities that include a daythe court, involving the defendant, lawyers,
case history, records, and more. The flow analgais then be used to identify so-called
"bottlenecks" and find alternatives to achieveshme goals, but in a different way. Particular
attention can be focused on activities that takeeMrongly. It is then necessary to analyze
the functioning of courtrooms throughout historyf blso in the future, by focusing attention
on social, cultural and technological trends overet which will affect the future in their
development. These advantages point to the nege$smplementing new technologies in the
existing court practice and creation of a courthaf twenty-first century with new visions. In
order to achieve these goals, special attentiomlghioe paid to the modernization of the
judiciary, the selection of high-quality video cergncing equipment and the engagement of
experts in the field whose task would be to deteemimportant viewing angles, screen
positions, cameras, microphones, speakers.

Electronic complaints and archiving

The basics of cyber courtroom can be seen througlysis of electronic complaints and
archiving. ICT development and computerization imes the transfer of classic documents
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into electronic form. The advantage of electronibraission of documents to courts and
stakeholders saves time; reduces the cost of y&pgr; reduces travel expenses; eliminates
duplication of data and ensures the reliability tbéir storage; enables the continuous
submission of documents, not only during the waghiours and on the working days of certain
authorities. The advantage is a digital signatbes guarantees the integrity of the document.
Potential theft of electronic documents is beydmal grovision of copies in the court database
that is updated at regular intervals. Disadvantagesorking with electronic documents are:
interrupting data flows and entering the electrauart system; the inability of all persons to
submit a document in electronic form (solution: miting a document on paper that can be
scanned and transferred in an appropriate electform).

In spite of all the benefits of the modernized qialy, the defendants' lawyers generally
consider that they can best communicate with prdseg, witnesses, judges and the client live
- in the courtroom. The problem with virtual coodms is the difficulty in cross-examination
through video technology. Court interpreters domatch modern technology due to lack of
contact with defendants. Unfairly for prisonersabolishing” their "day in court". It should be
emphasized that one of the main obstacles to fastdr more successful adaptation to
technological innovations in many countries is ldgislative system of civil law, where the
most important preconditions for the validity ofpea and the physical signature of the
documents are. Cultural change and change in ps@@reness are essential factors that are
necessary for the successful introduction of IG® the judicial system.

Application of ICT in the judiciary of Serbia

The development of the information society showdddbected towards the utilization of ICT

potentials for increasing labor efficiency, econompiowth, higher employment and improving

the quality of life of all citizens of the Republaf Serbia. The development engine of the
information society consists of: - open, all acddssand high-quality Internet access; -
developed e-commerce, including: e-government, nercerce, e-justice, e-health and e-
education.

The insufficiently regulated state of justice irrl8a is an ideal ground for the implementation
of ICT, especially video technology. Even simpléiqual processes are inadmissibly long
lasting, often the processes are prolonged fortowihree decades, and some never end. It is
present with the lack of verified interpreters eftain languages, which leads to the statute of
limitation after ten years of prolonging the coufsilures of such a judiciary, as well as the
entire state order, incompetence, lack of inteeast lack of information of judges, even
corruption, but also exerting pressure on judgemfrarious parties imposes the need for a
radical reform of the judiciary. Serbia looks atrqmuterization among the last countries in the
region, but cyber courtrooms or virtual courts irl8a are still far from reality. Bearing in
mind the poor situation in the Serbian judiciatysiunrealistic to expect its modernization in
the near future. In 2006, the Government adopted Itiiormation Society Development
Strategy in the Republic of Serbia ("Official Gaeedf the Republic of Serbia" No. 87/06),
which completely regulates the area of informasoniety.

Two specially equipped courtrooms were openedartistrict Court in Belgrade for the needs
of the Department of High-Tech Crime, renovatechwiinds provided by the Ministry of
Justice of Serbia. Renovation and equipping ofttooms cost about 16 million dinars. Courts
3 and 4 are equipped with modern electronic equiptraied a video link with the District Court
building and there is a room for directing. The tmoms also have cabins for protected
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witnesses with the technical possibility of distmmtof image and sound, as well as cabins for
translators and journalists.

e-Pravda provides a complete integrated system gsbpports the basic processes and
operational activities of the judiciary and prosdée basis for measuring the results of work
according to standards to be established with &tdrs that the judiciary will only define to
measure the achieved degree of reform goals (imdigmee, transparency, accountability and
efficiency). ICT infrastructure will enable the awaction of all judicial authorities and other
state bodies, which will enable the daily updatofgdata on judicial cases and efficient
exchange of information and electronic documentgasficipants in the e-Pravda system and
the environment, in accordance with the law.

Unique judiciary ICT system

The judicial information system was conceptuallypagived as a unique information system
that would cover the needs and key business presegshe Ministry of Justice, courts, the
State Prosecution Office and the Penal EnforceiBerdgau. The ISP implies the integration of
the information systems of each individual orgatiarel unit in a way to comply with all legal
procedures and regulations defining the activitegsnpetencies and responsibilities of these
organizational units. Such a unique system shouklre the centralization and efficient
organization of data without redundant and repeaad, to define data entry standards,
generate reports and records, and transparentwstuaf process and data flows within, and
between, institutions that would allow for furthgrgrading and improvement of the judicial
system. The functionality of the information systshould provide automation of business
within the organizational units of the judicial st in such a way that all processes are
implemented using appropriate subsystems of th@rmtion system, including data entry,
input of complete documents, recording of all clenduring the implementation of procedures
in the daily activity of organizational units, silapsearch documentation in electronic form,
efficient generation of reports from the systemoadmg to various set parameters. Such a
system should also ensure the integrity of datayeh@nts, objects, and files that are updated
and used within the system. Shared data usage @gdeuinput increase work efficiency,
reduce the time frame of the procedures envisafjesl,costs of printing and sending
documentation, and the ability to produce varicwegical and statistical reports based on data
entered in the information system. Finally, theetdimension of a single information system
can be seen in the ability to control the efficieaad quality of operation of all units within a
single information system through automatic gemanabf reports, making comparative
analyzes. Applying these measures indirectly afféce increase of the responsibility of the
holders of judicial functions and other employeethe judicial sector. The goal of introducing
a single information system is to optimize timeogses, streamline financial and human
resources, automate procedures and neutralize @s asipossible the impact of human factors
on efficiency, then to avoid as much as possibfgepaork, enable electronic data exchange
and documents between judicial institutions aneiothiate and international institutions. The
development and implementation of a single inforamatsystem must also enable greater
transparency of the work of judicial institutionadaeasier access to justice, through the
availability of electronic and multimedia channeliscommunication with citizens and the
general public.
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Conclusion

The inevitable conclusion is that the legal woddar behind the business world regarding the
application of modern technologies. One of the arasis that the business world fully

recognizes and uses the advantages of electrasiagst and information sharing. Cultural

change and change in people's awareness are akdantors that are necessary for the
successful introduction of ICT into the judicialssgm. There is still a certain amount of

resistance to the introduction of modern techn@sgnto court processes, often behind the
rejection of everything that is naturally hindetag unwillingness to personalize and master
advanced technologies.

Before the judiciary, it is imperative to acceptwechnologies in order to solve a number of
accumulated problems that should be singled ootingtant increase in the number of cases,
the complexity of the case, jurisdiction, limiteglsources, pressure for improved access to
justice and the necessity of raising the levelfbiency of the judicial administration. In the
time of the judges’ for a certain period, in adufitto high expertise, judges will have to master
the skills in the application of modern technolegiethe administration of justice. The Internet
provides the judiciary with a wide range of opticasd its application can help both the
preparation of the trial.

In practical application, cyber courtroom benefite manifested through the reduction of
delays in the process, raising the level of seg(itiis easier to keep inmates in prisons than in
transport), better experience for prisoners (esfigcthose who do not like transport),
improving cross-border legal cooperation and otliers to be expected that the pace of
innovation of the judiciary will accelerate andtthgber courtrooms will give full contribution
to more efficient and more economical work. Theedepment of electronic courtrooms in the
world should be a guide to the Serbian judiciaryngrily in overcoming inertia, which is
recognizable beyond the borders of the countrwedisas in raising the quality of services. The
process of modernizing the judiciary is inextrigatdhked to social and cultural heritage. As
changes are needed in these areas, patience aedgrance in the innovation of the judiciary
is implied. The Internet with a number of its seed makes it possible to relieve courts and
increase their efficiency. The Internet can be wseall stages of the court proceedings, from
electronic submission of documents, through tre tiself and virtual courtrooms, to the final
court decision. Finally, modern technologies hapened many doors; it's just a matter of how
and in what way all these opportunities will bedisethe judiciary. The application of modern
information technologies, standardized software anohified system for the management of
cases in the judiciary are necessary in order fioieftly implement the key principles of
effective justice: independence, transparency, atedility and efficiency.
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Abstract: The question of determining the obligations ofgéevice provider has great social,
economic and legal significance. Service providehe main provider of the service contract.
Service contract is one of the most numerous cot#tria practice. There is a general service
contract for the provision of all services and amher of special service contracts for the
provision of different special types of servicegwiNspecial service contracts are being
developed on a daily basis (for example, medicdgrimation, financial services). They are
more or less independent of the general servic&racin There are a number of problems with
service contracts. The first problem is non-existerof a developed definition of these
contracts. Another problem is that it is difficiti determine which contracts are service
contracts. The key problem is the lack of legalutation in European countries for general
and specific service contracts. Absence of leggulaion of rights and obligations of
contracting parties (the service provider and thertt), can lead to great differences in content
of these contracts in practice, and can lead toahese of rights.

Due to the mentioned problems, the aim of this pep® systematize the basic obligations of
the service provider of the general service coritrdde basic obligations of the service
provider are: a pre-contractual duty to warn, oldigpn to perform a particular service,
obligations regarding the transfer of the servisal{contracting), obligation of skill and care,
obligation to achieve results, contractual obligatito warn the client, obligation to comply
with client's directions, obligation to transfersdts, obligation to accept a unilateral contract
change. This paper is based on the analysis dbatlief European countries. In this paper, as
the main source DCFR was us&d.

Keywords: obligations of the service provider, service pr@&ridservice contract, providing
service, service

INTRODUCTION

often concluded in various areas, such as medican®rmation technology,

agriculture, tourism, construction, sports, culiad, financial sector. It is one of the
basics of the economic system. At the same timé @ classic and a modern contract.
Continuous development of services leads to theldpment of the object of the contract. This
also affects the determination of the rights anldhabons of the contracting parties. Almost all
business people, even those who sell, are engagawviding some type of service. It is not
possible to list all types of services. Examplestf@ classical services are design, building
(construction), processing of goods, informatioaadl advisory services, and for the modern
services are web development, various medicalnresat services. Specific legal rules have
been developed for some specific services (corgirycfinancial services and others). For

N ext to the sales contract, the service contragstaksignificant place. This contract is

36 University of Novi Sad, Faculty of Law Novi SackrBia

37 Principles, Definitions and Model Rules of Européaivate Law - DCFR: Draft Common Frame of Refesgn
prepared by the Study Group on a European Civill€€and the Research Group on EC Private | Baok IV,
Specific contracts and the rights and obligationisiag from themPart C,ServicesMunich, 2009.
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other services, the rules of the general servicgraot apply.The provision of services is to
provide the client with material and non-material benefits through the performance of
intellectual and physical work The person providing the service is called timeise provider.
For the provided service, he is entitled to a feenfthe client. The successful determination of
the basic obligations of the service provider s kiey to understand this contract. This is the
basis for the successful functioning of the traxii@l and modern service sector. Special
obligations are characteristic of specific sendoatracts.

1. BASIC LEGAL ISSUES OF THE GENERAL SERVICE CONTRACT

Generalservice contract (shortened: service contract)asraract by which one contracting
party, the service provider, commits to performagtipular service, while the other contracting
party, the client, is obliged to pay the price lo¢ service. The client is usually a user of the
contracted service, but the user of the serviceiient of the service) may be a third party.
Although a special form is usually not requiredttoe conclusion of a contract, in practice, this
contract is often concluded in written form. Seevjproviders are economic entities engaged in
the provision of services for compensation. Cliearts other business entities or citizens. The
service can be precisely contracted or the contnagt contain elements on the basis of which
the service can be determined. To determine thaceeof major importance are the general
terms and conditions of the service provider. Usletherwise agreed, the client is obliged to
pay the compensation and when the compensatiomtisantracted. In such a situation,
compensation is determined on the basis of thergetexms and conditions of the service
provider and based on the customs. Services ofygn@gymay be the subject matter of service
contracts. The service may consist of one or motierss. It can be intellectual and physical
work. It is important that actions are possible #mat actions are not prohibited by law. The
service may be provided on a one-time basis or Ineagrovided within a specified period of
time.

By its legal nature, this is a speciali generis)contract of commercial law. It is a general
contract with numerous subtypes. The legal norm&egung this contract are of a general
nature and they are applied whenever there arpewfe legal norms for the subtypes of this
contract. Subtypes (special service contractshisf ¢ontract for example are contracts for
construction, processing, storage, design, infaonadr advice, treatment, transport, insurance,
financial service, servicing. There are differepp@aches in terms of legal regulations across
countries. In some countries in Europe, this canisanot at all regulated specifically. In some
of them there is a similar contract that has sedéiit name and may have some differeftes.
In countries that know this contract explicitlyetk are differences in the definition of a
contract, in terms of the legal norms that regutate subtypes and other differences. Contracts
on financial services and insurance contracts f#iem @onsidered to be separatei(generiy
commercial law contracf. Similar is the situation with the employment cawtr What
distinguishes these independent contracts is therlautonomy of the will of the contracting
parties. Sometimes it is very difficult to determiwhether a particular contract is a service
contract, considering the existence of many mixedtracts in practice. Contemporary
contracts if they can't be subsumed under othditimaal contracts such as sales, lease, loan,
will most often be a subtype of service contrattas contract can be concluded as a stand-
alone contract or it can be contained as indepdratgarement in one act with another contract

38 For example see Articles 600 and 749 of the Sarb&w on Obligations3akon o o6nuranuonuM ogHOCHMA,
,,Ci1. muct COPJ” 6p. 29/78, 39/85, 45/89, 57/89Cx. Jluct CPJ” 6p. 31/93
9DCFR, IV.C. - 1:102: Exclusions
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eg. with sales. The following definitions can bketa as examples of defining the term of this
contract.

This is a contract under which one party, the serprovider, undertakes to supply a service to
the other party, the client, in exchange for agyrar otherwise than in exchange for a pffte.
Because of the lack of legal regulation of thistcact, a very important source of knowledge
and law is DCFR. In a service contract, a person pidomises service is obliged to perform
the services promised, and the other party is ebllig grant the agreed remuneratib8imilar
definitions are contained in other legal sourteghe fact is that legal sources often remain
almost just on the definition of a contract. In tomtract (Service Level Agreement-SLA) rights
and obligations are established between the sepviéder and the clierff

2. BASIC OBLIGATIONS OF THE SERVICE PROVIDER
2.1. Initial Consideration

Rights and obligations of the contracting partiesesvice contract are divided into general and
special. Special rights and obligations are coethim the subtypes of this contract. General
(basic) rights and obligations are contained ingbeeral service contract legal norms (state
legislature, customs) or derive from specific legaims for special service contracts. Under
this contract, the rights of each party corresptanthe obligations of the other party. Due to
the scope of this paper, further general obligatimiithe service provider will be analyzed, with
a necessary reference to some special rights digaitidns. The basic obligations of the service
provider are: a pre-contractual duty to warn, diign to perform a particular service,
obligations regarding the transfer of the servegbgontracting), obligation of skill and care,
obligation to achieve results, contractual obligatto warn the client, obligation to comply
with client’s directions, obligation to transfesudts, obligation to accept a unilateral contract
change. In addition to these obligations, theresanse others as well: obligation to allow client
control, returning things given to use, submissidrsupporting documentation and others.
Modern technologies create other modern obligatifinst of all, IT services, medical
services).

2.2. Pre Contractual Duty to Warn

The service provider is under a pre-contractuay doitwarn the client if the service provider
becomes aware of a risk that the service requestey. not achieve the result stated or
envisaged by the client; may damage other intecddtge client; may become more expensive
or take more time than reasonably expected bylibetc

This obligation is a pre-contractual obligation,igéfhmeans that the service provider is obliged
to notify the client until the contract is formeaddre at: Contractual Obligation to Warn). Pre-
contactual information duties are one of the halksaof modern EU consumer |df.

Notification obligation exists when the service ypder becomes aware of mentioned risks.
This is a subjective criterion. The service provide presumed to be aware of the risks

40DCFR, IV.C. - 1:101: Scope, paragraph (1)

41 Deutsch Burgerliches Gesetzbuch (BGB) vom 18.@518vww.juris.de), Article 611

42 Kodex des Osterreichischen Rechts-Lexis Nexiggektieines Biirgerliches Gesetzbuch (ABGB), Wien 2015,
Article 1151

43 M. H. Gillespie, J. R. Matthewsjandbuch Service Providgweinheim 2002, pp. 179.

44 R. Schulze, J. StuycKowards a European Contract LaMunich 2011, pp. 49.
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mentioned if they should be obvious from all thet$aand circumstances known to the service
provider, considering the information which thevseg provider must collect about the result

stated or envisaged by the client and the circums&in which the service is to be carried

out® This is an objective criterion. Risk always exssi, that the service provider is obliged to

notify only the most important risks. Service pamfi can (doesn’'t have) to notify the client

about the risks, if the client already knows ofttis&s or could reasonably be expected to know
of them. The client can't reasonably be expectdchtwv of a risk merely because the client

was competent, or was advised by others who wenpetent, in the relevant field, unless such
other person acted as the agent of the client.

The information about risk given to the client mhstclear and sufficient in accordance with
the circumstances of the case. If the contracomlcided in writing, the obligation to notify
should be given in writing. After giving noticey@asonable time should be left to the client to
make a declaration about the conclusion of theraont

The service provider is obliged to inform abouethtypes of risks. The first are the risks, due
to which the service can't achieve two types dfilissstated or envisaged by the client. When
the service provider is obliged to perform the hssenvisaged by the client, is a factual
guestion. A clear situation is when the partiesiaileng-term business relationships, because
then the service provider better know the busingesntions of the client. The second are the
risks that the service requested may damage ottexests of the client. Other interests are the
business interests of the client, to whom providedvice can cause unusual damage. For
example, when the provision of the service causescassary termination of the clients work
in a longer period of time. Usually, this does apply to indirect damage, for example, for a
cheaper price of service of other service providé&rse third are the risks that the service
requested may become more expensive or take nmeethian reasonably expected by the
client. In this situation the price of the servis@ot defined as a fixed price, but it is calcedtht
on the basis of the factors for example workingrepprice of materials, etc. If the service
provider does not inform the client of the spedifiesks, he will be late with other obligations
or will not properly fulfill other obligations.

From the rule of equality of parties arises, thentls obligation to warn. The client is under a
pre-contractual duty to warn the service providie¢he client becomes aware of unusual facts
which are likely to cause the service to becomeenexpensive or time-consuming than
expected by the service provider or to cause angelao the service provider or others when
performing the service.

2.3. Obligation to Perform a Particular Service

From the definition of a contract, the main obligatof the service provider arises. It is the
obligation to perform a particular service. Theveggr must be performed in a manner, on time
and in the place as agreed. It is best to arralhigleese questions in detalil. In the absence of
contractual rules, formal legal sources are applia determining the time and place of
service, cash and non-cash obligations are disghgd. These contracts are often concluded
by contracting parties from different countries.eithe question of legal sources is further
complicated. Modern services, are often complexises. It is not enough to determine them
by name, but they need to be described. Generattef service of service providers can often

4 DCFR, IV.C. - 2:102: Pre-contractual duties to mygraragraph (6)
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be interpreted in many ways. Clients, are oftefnheir content introduced only in the event
of a dispute. Abuse of the right is prohibited dgrthe execution of the service.

When performing the service, the service provitheutd take into account the best interests of
the client and to cooperate with him. This basilegaltion is concretized with the obligation of
skill and care. For this and other obligations, sather special rules may have an advantage
in the application (Mandate, special services, simdlarly). Some services are characterized
by other specific obligations. Such are financalges (for example bank secret). To enable
the service provider to perform the obligations emthe contract, the client is obliged to
cooperate, for example to give information, direcs, materials.

2.4. Subcontracting

The service provider may subcontract the performapicthe service without the client's
consent. This may relate to the service in whola part. The service can be performed by one
or more other persons. When a personal performaneguired by the contract, the service
provider needs the consent of the client. Assurthigyis aninter partiescontract, but may be
designated by the contracting parties astaitu personecontract. Client's consent must be
clear and given in the form of a contract. The eohgnay be given before, during and after the
service is performed. Consent may be explicit cit,ta.g. accepting the execution of the service
by another provider.

Without the client's consent, any subcontractoraged by the service provider, must be of
adequate competence. The issue of adequate coropésesn matter of fact. This is an unclear
legal concept, which is closely connected withdhent's consent. It is also connected with the
obligation of skill and care and with one specialigation of the service provider. Therefore,
the service provider must ensure that any toolsmaatérials used for the performance of the
service are in conformity with the contract and dpelicable statutory rules, and fit to achieve
the particular purpose for which they are to beduse so far as subcontractors are nominated
by the client, the responsibility of the serviceypder is governed with rules in part ,,Directions
of the client" and ,,Contractual obligation of $exvice provider to warn".

2.5. Obligation of Skill and Care

The service provider must perform the service thithcare and skill which a reasonable service
provider would exercise under the circumstancesraednformity with any statutory or other
binding legal rules which are applicable to thevmex. This is an obligation of skill and care.
Care and skill must be reasonable; in the provisidhe service there should be no significant
deviation from the objectively common provision tbfe service. If the service provider
professes a higher standard of care and skill theiger must exercise that care and skill.
Service providers are often experts, who provideises professionally in accordance with the
rules of profession and science. Such featuregmvice providers are the basis for clients to
conclude contracts with them. The service providast exercise the care and skill expressed
in standards which have been set by a relevanoatyth

The obligation of skill and care require in partaouthe service provider to take reasonable
precautions in order to prevent the occurrenceaafabe as a consequence of the performance
of the service. This alsmutatis mutandispplies if damage has occurred. Damage refers to
damage to the client, but also to damage to oteesops, things and the environment. This
comes out from the general principle prohibitioncaiusing other damage. Care and skill,
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among other things, include information to therdliihether the service provider is a business,
amount of compensation, execution of the servidbiwia reasonable time. This is a general
obligation that includes usual practices that aeexplicitly contracted or arise from various
legal rules, rules of profession and science. Ssengices may require the service provider to
detect conflicts of interest. The service proviaey be in the obligation of keeping a business
secret (for example: Consulting contract).

2.6. Obligation to Achieve Results

Execution of the service itself is not sufficielhe service provider must achieve the specific
result (or results) stated or envisaged by thench the time of the conclusion of the contract.
The supply of a service can be described as a gsdnewhich the service provider performs
work undertaken according to the particular wistved needs of the client, in order to achieve
a particular resuft® Specific stated result is an explicit statementhef client's will, which
clearly stems from the contract. An example ofecHx result is that the service is suitable for
a specific purpose of the client. In order for tt@sult to be binding on the service provider, it
must be declared until the conclusion of the cantrafter the conclusion of the contract, a
special consent of the service provider is requifdr result of the service must be reached by
the time agreed to perform the service (unless Hunteelse comes out from the custom;
medical services and similarly). The specific resalvisaged by the client is a result which the
client could reasonably be expected and the chadtno reason to believe that there was a
substantial risk that the result would not be aattieby the service. For example, when a client
is in long-term business relationships with a sErgrovider, he can expect the achievement of
earlier results. This doesn't apply when there avasentioned substantial risk for which he
knew or had to know. Substantial risk is a riskafisiderable importance. It is a risk that should
be reasonably considered as a risk that can prévemtutcome of the results.

Since clients often do not have the necessary letye about the service, in determining the
result of the service, cooperation of the servioaiger is required. This primarily refers to the
collection of information about the client's oppmities, needs and getting to know the client
with the appropriate service capabilities. The grid these actions can be calculated in the
price of the basic service or as a special seipiaz. For example, such a service is a loan
processing service. The service provider may aiguige suggestions to the client regarding a
service, that in his opinion are suitable for thert.

The client must notify the service provider if hecbmes aware during the period for
performance of the service that the service prowdé fail to achieve result. The client is
presumed to be so aware if from all the facts arcumstances known to the client without
investigation the client has to be so aware.

2.7. Obligation to Comply with Client's Directions

The service provider must follow directions of ttleent regarding the performance of the
service. Directions can be informative or bindiHg. must follow the directions which are part
of the contract itself or are specified in any doemt to which the contract refers. These other
directions are not physically contained in the cacitas a document, but legally they are the
content of the contract. These are the client'sctions regarding the fulfillment of the
obligations of the service provider. For examplaliraction to observe the deadline for the

46 M. Barendrecht, C. Jansen, M. Loos, A. Pinna, &dao, S. van Gulijiervice ContactMunich 2007, pp.
202.
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obligation. The service provider must also follote tdirections which result from the
realization of choices left to the client by thentract. It is about specifying the service
(quantity, quality, time and similarly), but notali the choice of its kind, unless otherwise
agreed. This also applies to the directions whésuit from the realization of choices initially
left open by the parties. It is in the interesti@ client to make the selection as soon as pessibl
If the client fails to issue the directions, thevéee provider should invite him to do so within
a reasonable time. In emergencies, the providiéreo$ervice must act in the best interest of the
client. As soon as possible, he must seek furthstructions. Clients often do not give
instructions, because they do not have adequatel&dge.

2.8. Contractual Obligation to Warn

Contractual obligation of the service provider tarw is an obligation arising from the
concluded contract. The service provider is presutoebe aware of risks mentioned later, if
they should be obvious from all the facts and enstances known to the service provider
without investigation. Obvious risks are those seethout special examination of their
existence. The service provider must warn the tliethe service provider becomes aware of
a risk that the service requested: 1. may not aehige result stated or envisaged by the client
at the time of conclusion of the contract, 2. mayndge other interests of the client, 3. may
become more expensive or take more time than agre@dthe contract. Service provider can
find out about the risks during the preparationhef service and later, based on contact with
the client, from third parties and similarly. Thieligation to warn does not apply if the client
already knows of the risks or could reasonablyxpeeted to know of them. The client cannot
reasonably be expected to know of a risk merelyabse the client was competent, or was
advised by others who were competent, in the rekefigd, unless such other person acted as
the agent of the client. Just a notice of the serprovider is not enough. The service provider
must take reasonable measures to ensure thaig¢hewhderstands the content of the warning.
A warning in writing is generally not requirédThe warning must be serious and complete,
customized to client characteristics. The typeisi, rits quality, quantity, consequences and
other important risk characteristics must be déescki The warning must be given within a
reasonable time and in a reasonable way.

2.9. Obligation to Transfer Results

Achieving the result or results of the serviceasenough. For the execution of the service, the
service provider receives a fee from the clientevétthe service provider is a business, a price
is payable unless the circumstances indicate otkerwherefore, the service provider is
obliged to transfer (hand-over) the results of gbevice to the client. In some situations, the
execution of the service implies the transfer stitts (for example medical services). What is
valid for the execution of the service is also &dibir the transfer of results. Transfer of results
can be considered as a special obligation or afirthlestage in the execution of the service.

2.10. Obligation to Accept a Unilateral Contract Clange
Either contracting party may by notice to the otbarty, change the service to be provided, if

such a change is reasonable taking into accoumtesult to be achieved, the interests of the
client, the interests of the service provider,dineumstances at the time of the change. In DCFR

47 M. Barendrecht, C. Jansen, M. Loos, A. Pinna, &d3o, S. van GulijiService ContactMunich 2007, pp.
247,
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a change is regarded as reasonable only in fowsth3he other party has to respect the
changes to the contract. For example a changg#@ded as reasonable if it is required by a
change of circumstances which would justify a wasraas variation or termination by court on
a change of circumstances (performance of a obigdiecomes so onerous because of an
exceptional change of circumstances that it woeldilanifestly unjust to hold the debtor to the
obligation). Any additional price due as a restilthe change has to be reasonable and is to be
determined using the same methods of calculatiomeas used to establish the original price
for the service. The original price is the conteacprice. The new price changes the original
price. The new price may be higher or lower thandhginal one. The dispute over change will
be made by the competent court. In so far as thacseis reduced, the loss of profit, the
expenses saved, and any possibility that the sepravider may be able to use the released
capacity for other purposes are to be taken intow@t in the calculation of the price due as a
result of the change. The change may also refiliettime and place of service, the quality and
guantity of the service. Possibility of unilateyatthanging the type of service is a factual
guestion.

CONCLUSION

There is a general service contract and there@eeia service contracts. Principally, by its
legal nature special service contract is a subbyplee general service contract. The contracting
parties are the service provider and the clientig@tbons from the general service contract
(basic obligations) are also the obligations ofdpecial ones, unless legal norms exclude some
obligations. The service provider has the mainmemthial obligation to perform the service and
he has other related obligations.
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Abstract: The informational society is the result of the tepectacular environment changes,
following the key role information plays in the mig. Within it, the main forces that modify
the activity landscape of an organization, raisesb#ious challenges to the personnel and
determines them to adopt more flexible structurese synthesize in contemporaneous studies
[1]-[2] as being the digitalisation of the informian, connectivity, globalization, the
extraordinary progress of technology, the appeaeaatnew types of intermediaries and the
personalization of the market offers, of the messagnd of the companies means of
communication. Therefore in order to better undamst the online business and the e-
commerce concept we must also understand how &itehanged the way business is made.
The Internet made possible the environment chaoigi® businesses that are today no longer
restrained by the borders between countries (makiwagldwide growth for businesses
possible), opening new communications paths, neys wé collaboration and coordination
between consumers, traders and business partnérgig\changes resulted in reconsidering
older practices or adopting them to the new condgi or even more the creation of new
practices. This is how new terms and concepts apdebusiness got a new prefix becoming
e-businesswhile commerce migrated towardscommerce

Keywords: Internet, e-business, e-commerce, business changes

1. INTRODUCTION

echnology evolution constantly influences the waynmunication is made: this is
simple, instant and accessible to more and morpl@eo
The e-businesgerm (electronic business) is a generic expressiah,mentioned by IBM in
1990, which was used to define the use of Inteewinologies for the improvement and the
transformation of the business key processes. \elg important to understand that online
business is not limited to only selling product®tigh Internet. Electronic business also means
staying in contact with the suppliers, with the gibke business partners, with the clients but
also promoting the companies’ products and/or sesvusing electronic means [3].

E-commercdelectronic commerce) is a particular electroniovég notion and can be defined
as being the purchase and the selling of product&aservices using electronic means. The
electronic commerce activity is currently one of tinost dynamic net-economy developing
areas. Internet allows not only to copy the cladsieays of making commerce, but also
perfecting them.

49 University of Medicine, Pharmacy, Sciences andnfietogy of Targu Mures, 38 Gheorghe Marinescu $tree
Tirgu Mure;, 540139, ROMANIA
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While at the beginning electronic commerce onle#tl remote and online purchase services,
once the Internet was widely used, new domainsldped like: electronic procurement (e-
procurement), online shops (e-shop, e-store, ejmattual markets (marketspace), online
auctions (e-auction), information brokerage, bagkservices (internet banking) or online
stock exchange trading.

The most dynamic part remains the purchase of @ggods and services.
2. CHANGES OF THE ORGANIZATION ITSELF

What concerns a company, the extraordinary progretbee computer and telecommunication
technology determined key changes of its activitied only just at client or business partner
level but also with the world around it.

In an e-business there are three primary procéisaeare being improved:

1.Production processesthat include purchase, orders and stock resuppbgessing
payments; electronic links with the suppliers dreldontrol of production processes;

2.Client oriented processeshat include promoting and marketing efforts, iagll
through Internet, processing of clients purchas# @eyment orders, but also the
client support services;

3.Internal affair processeshat include employee related services, trainintgrnal
information exchange, video-conferences and renguiElectronic apps improve the
flow of information between production and sellinbat determines selling
productivity improvement. Also, communication withiorking groups and the
company electronic information transmission is mamge efficient.

According to a study dedicated to the EU labourk@tpublished by Eurostat, the percentage
of employed persons aged 15 to 64 who usually irork home stood at 5.0% in 2017. This
figure was highest in the Netherlands (13.7%)ofe#d by Luxembourg (12.7%) and Finland
(12.3%), and lowest in Bulgaria (0.3%) and Romd@id%). Working from home was slightly
more common in the euro area (5.7% of employedopsighan in the EU as a whole.
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Figure 1: Employed persons aged 15-64 usually wmgrkiom home in the EU (% of total
employment)
Source: https://ec.europa.eu/eurostat/web/produatsstat-news/-/DDN-20180620-1
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Each year thousands of new tools and innovativgraromes are being created with the
purpose of optimising the work processes. The comegaepresentatives have an increasingly
difficult task at keeping up with the modern teclugges, even more as this must match the
industry in which they work and the organizatiooature they represent. According to Walden
University College of Management and Technologynewnication through e-mail, instant
messaging or even through social networks, hava beeng the most important influence
sources of all business aspects. Technologicalessdrought the replace of memo or fax with
emails, smartphones and tablets facilitate worlsidetthe office, and keeping information in
the cloud system rather than computers makes tbemation accessible everywhere and to
anybody.

E-business (process
integration across
multiple markets)

E-marketing (customer
acquisition and the
interactivity with
them)

Figure 2: E-Business includes all types of eledtrdmisiness

The majority of companies activities are based igitad informations, stored in computers or

wireless devices and in order for them to flow frarsistem to another conectivity is necesary,
which is obtained today through networks and teteooinication. The explosive development
of the Internet has made communication almost mateous, anywhere in the world between
millions of people, access to a global informati@se and a global market.

The companies are looking to the Internet andtsaavolvement in their activities as a must,
with the main uses being the following [4]:

» searching and obtaining business informationasimple click allows access to milion
of websites and resources for multimedia infornmgtiechnical-scientific information
or e-commerce;

» client communication, business partners, suppliess beneficiariestrought e-mail
(electronic email exchangefliscussions(attending forums, specialized discussion
groups or news groups) ohnat (real time text or even audio-video conversatiaith
people all over the world, useful especially amdagms that are geographically
dispersed);

» sale — purchase anything can be either sold or purchased via e-ceroeprovision
of online services and actions;

» file transfer using FTP — files that contain price lists, product and saitev
specifications, reports, posts, images etc., allmdownloaded to the computer;

» other use- telephony, videoconferencing, etc.

Practically companies get to use the Internet isiress in a variety of ways ranging from
company communications, collaboration, e-commeuncgtriategic business alliances. All this
global communication between employee, clientspbes and other business partners is made
online. Interactive websites, email, chat, disausgjroups, audio and video conferences allow
that all information, either company internal otexxal, to be searched, analysed and shared.

108



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

“Companies need to adopt Internet technology i the not want to risk to be left behind” say
Kotler and Armstrong [1].

3. CHANGES TO CUSTOMERS

The key for a company success is the client, thagpresented by both organisation and simple
users and it is of great importance to study therimé new context. Clients are aware of the
new services offered by the Internet and are bergimcreasingly demanding and less patient
[4]. Therefore the companies are faced with morkraare pressure to become focused on the
client, organized, to offer the best services amadmoving those processed that add no value.
The key aspect is defined here by Kotler & Armsty¢h] as beinghe active and proactive
adaptationmeaning those company actions to modify the ofégrethding on the client order,
or through which the company leaves the customer$mdehe offer.

In favour of an efficient communication with thensmmers, the virtual environment offers
unprecedented possibilities for adapting productd services. In the real world, sellers
specialize in highly standardized production liaad the clients try to coordinate purchases in
the middle of a vast products array, based on ig@ayed prices. In the numeric world that
easily allows the information purchase and tramsédion, sellers are able to adapt their offer
individually, for each client. More, the virtual\@ronment allow them to respond quickly to
the reactions of these customers.

In the Anglo-Saxon space there are two terms tteauised to describe the concept of offer
adaptation:customizationfor the active adaptation araistomerizationfor the proactive
adaptation. And because in this last case the isha clients are adapting the offer
themselves, we speak more and more about the nmftgmosumersrather than consumers.

One might think that the term prosumer is a new. dimés impression is quite wrong as the
term has been around for years, especially in taekketing world. Alvin Toffler was the first
to use this term in his book The Third Wave, in@98e defined the prosumer as “someone
who blurs the distinction between a consumer apbducer” [5].

The online environment brought new meanings to rbigsons,prosumerbeing today a mix
betweenproducerand consumer With other words, this consumer is not only ussane
products but gets actively involved in the prodoctprocesses, influencing the companies
evolution direction and their comunication stragsgi
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Active producer of
_ knowledge and ideas

seeker of affectionand
bonding

Increasingly unfaithful
and volatile
NEW
DIGITAL
CONSUMER

Trends searcher and
explorer. Web surfer.

Empowered. It feels in
control. Has power.

Figure 3: The new digital consumer
Source: www.consumer-insights.com.pe

Technologically
connected

Prosumer is a kind of an unsolicited company adytbat will bluntly and publicly articulate
it's opinions, whenever it feels the need to dat.tiaosumer is a powerful and informed
consumer that is pleased with the role of opinsadker, role that it owns and exploits to the
maximum.

Prosumers are trying hardly to be part of the petidn process. Each time when on a website,
blog or on a Facebook or Twitter account, we seg sgggestions what concerns a product
ingredients, the way a service works or the desigesome products, we are looking at the
manifestation of a prosumer. They know about théresethat are informed and feel
responsible to improve the products and serviogg tonsume.

Even if prosumer as a concept is not new, its slimgas (at least in Romania). By tradition,
Romanian companies were very secretive what coadbmproduction process. Until a few
years ago it was almost impossible to create aovide “How It's Made” in one of the
Romanian factories. The same was also with theegraf“Open doors days’ The product
fabrication and the services creation process wasy/pted and shrouded in mysticism so that
the user had to be satisfied with the few inforovathat were offered.

In the meantime, things changed. The pressure gpfrom the customers, the need to know
what they consume and the responsibility to astwethe products and services they are
paying heavy money for are of quality, all thisetdatining the companies to become more
transparent and more open in the relationship thidlse who want to get involved.

4. COMPETITION CHANGES

The technology evolution help companies grow in aranrapid pace and deliver more
performant services for their clients. In the saime, organizations feel the urge to develop a
strategy to help them keep up to date, so that¢hayemain in the market, face competition
and new demands from business partners.

Worldwide the classical commerce is gradually Igsgnound being replaced systematically
and progressively by the electronic commerce inctvtsielling, buying or exchanging goods
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and/or services, is made through Internet, by usurgerous methods of payment/devices like
mobile phone, wristwatch, key ring, computer e&. |

— 17.5%

o

2015 2016 2007 2018+ 2019+ 2020*

Figure 4: E-commerce share of total global retaiés from 2015 to 2021
Source: https://www.statista.com/statistics/534@2mmerce-share-of-retail-sales-worldwide/

Company's reluctance to new technologies, the akftgs introduce the latest generation

computer systems and the absence from the onlwvieoement can make it no longer being

aligned with the times we live in, not to be albecbpe with market demands or not to be
visible for potential clients. If it does not aliga the standards in which the competition is
active, an organisation can lose opportunitiestarginess partners, risking to remain isolated
or even to disappear [7].

While the products digitalisation and their margedwth greatly increased the competition on
the vertical dimension of quality — creating masketf the “winner-takes-all” type and
exacerbating the phenomenon of superstar in vaacess (for example, mass media, sport,
finances, corporate positions and more and moréorsesuch as health and university
education) it also allowed the increase of comjoetion the horizontal quality dimension, by
variety increase. While digitalization not only degsed the marginal costs of the digital
products manufacturing but also the fixed costs,diogress of telecommunication made the
market for digital products truly global, increagithe economic viability for an increasingly
higher number of players for entering the marketsdigital content, increasing a lot the
available variety, to levels that were hard to imadefore the digital revolution [8].

The fact that access to Internet is so cheap allawamall business to compete with
multinationals More, the personal nature of small businessesffanthem an edge over large
companies that have a more impersonal image. Ootliee side even if a bigger organisation
can use more resources to be noticed on the Int@ndeo promote it's webpage, it is possible
that this may not be a competitive advantage owenall business.

Looking even further, global communication canalkmall business to join into consortiums

and together to have sufficient resources to coepath multinationals enterprises. Small
companies can increase their power on the Intezspécially by forming groups. Small
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industries, such as knitting or pottery, small eginsg or other professional organisation can
form consortium to improve their market position.

Last but not least, online competition means aiaysnain competition, no matter the
business scale. It is necessary to know where atenpal clients are, whom they will visit
when using an important search engine for the pridsiervice they are selling. The competition
analysis is crucial in optimising their own websaad must follow not just identifying
competition on the Internet, but also the analgéithe content and popularity of the main
competition website.

Amazon and Google run daily hundreds of controdigderiments on the web interactions of
their clients. As soon as an individual createmanvation, it can be shared more easily inside
an organisation or a group, using various electramannels: emails, wikis, social media
(social networks), online forums etc., which matte=sm potentially more useful [8].

The increasing number of goods, services and psesedigitalization, accompanied by
enormous access to information (often from multgdarces), quickly removes barriers. More
and more markets become ,winner-takes-all” type smdll quality differences between the
best and the second best producer, translate imaiget share differences.

On this market type, competition is based on inowatather than price, that results in big
market turbulence; beneficiaries are being quicgplaced by more successful innovators — for
example Facebook vs. MySpace — in a way that relesnifee ,creative distruction” modell as
presented by Joseph Schumpeter 60 years ago - $etamd., (1942) ,Capitalism, socialism
and democracy”.

5. CHANGES FOR SUPPLIERS

Internet allows access to an unlimited number ppsars (raw materials, materials, equipment,
services, labour, information, etc.) that are ddddlepending the way in which transactions are
made like described below:

» online cataloguegcompanies can order directly after checking dw# tatalogues
available in websites);

» vertical marketgset up in vertical business portals)

» auctions websitegthere are many reverse auction websites for im@ligiroducts,
where traders are displaying online their supply imwvite suppliers to bid for winning
the orders requests);

» stock exchange marketsat can be either public or private;

» purchase alliancegmore companies unite into a group that acts inr thehalf).
Suppliers and retailers are capable to collabamatihe product selling forecast, on the
products flow and decisions what concerns prodtctks management by using
collaboration networks based on the Internet [9].

The e-commerce B2B activity is referring to the coencial transactions that take place
between two companies. This transactions are nadegh a B2B portal, that functions similar
to an online shop, the main difference being thats itargeting companies rather than
individuals. In a B2B portal the supplier compasyresenting the products and services they
offer, together with the prices, stocks and othseful details for the selling process, like
customized discounts for different client typese@ company is accessing the B2B portal, is
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analysing the available offer and in case it isni@sted, it can place an order or an offer request
depending on the situation [10].

Our world is surrounded by e-commerce market eveeye and B2B business scenario has
earned itself the rightful place of being one @& thost successful forms of business. Business-
to-Business e-commerce is growing at a staggeeg.p

Statista's 2017 B2B Ecommerce Report:

“B2B business is now dwarfing
that of the B2C business.”

B2C ecommerce sales
$2.3 trillion

B2B ecommerce sales
$§7.7 trillion

234.78%
difference in market size

Figure 5: Global B2B Ecommerce Sales in 2017
Source: https://www.shopify.com/enterprise/globadamerce-statistics

By the close of 2017, B2C ecommerce sales hit 82lidn worldwide. B2B ecommerce, on
the other hand, reached $7.7 trillion. Those twia g@ints represent a 234.78% difference in
market size [11].

The dominance of B2B ecommerce means at leastitvwgs [12]:

» self-service is on the ris®ata from CEB Now Gartner found that “customes %7
percent of the way through a typical purchase @®@eior to proactively reaching out
to a supplier’'s sales rep.” This doesn’t eliminidie need for a sales staff, but it does
give ecommerce a distinct advantage.

* wholesale customers- namely, independent retailers, small-to-meditandhises, and
B2C outlets —argely prefer a simplified ordering experiendéis eliminates the need
to invest your wholesale portal with all the belled whistles of B2C ecommerce.

Communication with suppliers through electronic radths the effect of decreasing the costs
and time interval between order and delivery, afréasing the client satisfaction level,
improvement of the goods qualities and of the sesvibrought, birocracy reduction etc. [4].
Using the online environment in the relationshiphwsuppliers presents also some problems,
like the fact that by using the Web, many compaaredooking for better suppliers, while other
are complaining about the pour state of securityesys.

6. CHANGES TO INTERMEDIARIES

Traditionally, economical transactions encompassetimain participant categories: bidders,
consumers and intermediaries that allow bringirggetioer the first two categories. It is certain
that the new system seriously confused this lastpoment: the Internet can bring to the
consumers and worldwide enterprises products amvites with an added value much higher
than those proposed by traditional intermediariad at lower prices. It generally has
repercussions on the major players on the markigtaonks experiences, by completing or
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replacing the existing channels. In fact, it esséigtexpresses its disruptive effect. At the
beginning of its usage as an environment for bgsinthe Internet appeared as the perfect mean
for "disintermediation” °°. Than the dot.com era came, in which business pecope all
domains lived the hysteria ofjétting amazonéd?, materialized most of the time by the
traditional intermediaries removal and selling nalthe products and services directly towards
consumers. But those that were deluded by the eigpbbthe Internet disintermediation did
not take into account the specific aspects of thime retail commerce, billions of dollars being
invested without success in actions that had thegse of eliminating traditional intermediaries
and replacing them with online shop. In the engratved that this move was based on naive
and unrealistic expectations (the offer simply edsl demand). The next steps-
intermediationhas as representatives companies that providettegon the Internet to both
consumers and organisations. In addition, companmithsactivities in the offline environment,
developed their own online selling channels.

The typological analysis of the online intermediatact involves grouping and classification
in the following models [4]:

= disintermediationdirect sale;

» intermediationitself: online brokerage, sales agents and e-tgilin

» infomediation collecting and seling information about consunaerd business;

* metamediationorganizing around an event or an important atibrzi

The informational society is characterized by ansicantly increased pressure at the
distribution chain level, because of the apereaotenew models, including: ,mass”
customization, decreasing product life cicle, thpemrance of stocks ,just in time”. Facilitating
real-time relationships between participants in dngribution processes had a significant
impact on it becoming more efficient, as a diregult in the decrease of the stock levels and
of the market fluctuation response time [13].

7. CHANGES IN PUBLIC INSTITUTIONS AND IN THE LARGE AUDIENCE

World Wide Welallows any company to create a library of documeant®ssible to any person
with Internet connection thus helping to [14]:

= |Improve the company image

= Improve client oriented services

= Make commercial transactions

= New markets acquisition

= Reducing the organizational expenses

= Satisfaction of customer wishes

= |ncreasing the reaction speed of a company tortiea@ment changes

* Finding new business opportunities.

In this category we refer at banks, investmentdirstock holders, interest groups, consumer
associations, ecologists, public administratiorliguopinion, etc.

50 In his book'Business @ the Speed of Thougittnaltea Publishing House, 2002), Bill Gates diess this
phenomenon as follows: "Now that customers carirgiguch directly with suppliers of products andviees,

the value added to simple transfer of goods andcser is very small. Several analysts predicted deaith of the
intermediary". Surely, the value of these interragéds is approaching zero. If you are an internrgdthe promise
of the Internet to offer cheaper prices and quidewices can "disintermediate” you, eliminatingiyoole of
assisting in the transaction between producer andwner."

51 Amazon was the company that launched the ideaHhkanternet would be the most effective way torekail

commerce.
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According to Digital in 2018 in Eastern Europe Repmade by We Are Social and Hootsuite,
61% of the population aged 15+ has a bank accawhbaly 12% has a credit card.

HAS A BANK HAS A
ACCOUNT D ARD

Figure 6: Financial inclusion factors in Romani&018

The percentage of individuals using Internet bagkin Romania in 2016 was only of 5%,
which places the country at the end of the EurogisafiL5].

Country Norway Denmark Finland Netherlands Sweden Estonia UK  Romania

Internet
banking 91% 88% 86% 85% 835, 79%  64% 5%
users

Figure 7: Individuals using the Internet for Intertranking in 2016

In Romania, even if the financial world is youngjs strong. Almost all banks have well
developed and up to date websites, the vast majaifier to their clients a series of online
services like: contact methods using e-mail or fgraccount accessibility 24 hours/day, online
assistance, online payment tools (Internet bankiiglal cards, etc.

On the other hand, public can be as much a suppa@h obstacle in the path of the company
interests. In the online environment, the most éamgs characteristic of today web surfer is
its tendency to express dissatisfaction in theusision forums. Very demanding when talking
about the way online services are done or on thbtgwf the purchased goods, the web surfers
do not hesitate to express their critics when taey contracted or disappointed. The vast
majority of the companies with Web presence arer@sted to detect such opinions and take
them into account, also take necessary actionfxiog the situation, especially in order not
to lose their existing clients and for keeping @asi chances in further attracting other
consumer into their virtual space. A proof is thetfthat there is an increased talk about the
relational digital marketing,a concept thatonsistin creating a strong and long term
relationship with the virtual consumer.

Related to this, on the Internet there are diffeemsociations, clubs, societies, organisations
or other internet surfers groups of diverse natueg¢ plead for the fundamental rights of
consumers in the online environment.
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8. CONCLUSIONS

In an era when connecting people to informationlexbme a necessity, electronic commerce
is a challenge. The development of the informatiad communication technologies allows
commercial transaction to be made in a very shoe indwithout intermediaries. Electronic
commerce allow consumers to freely access thernrdton they need and to become the
owners of the desired goods in a matter of seconds.

Almost any person, company, private or public orgaiion was affected by the digital
revolution.Internettransaction surpass all boundaries (geograptaatin, culture, language,
political, birocratic or legislative), determinitige change of the business rules.

Today, people are increasingly busy and do not ta/éme required to satisfy their wishes in
a direct way, because this would mean a wastenoé they cannot afford. With so much
available technology, men is trying to digitalizeea routine activities in order not to lose a few
hours in solving certain platitudes. That is whoddy we prefer to sit in front of the computer
and reach the virtual shop shelves to supply us loth products that are not in a traditional
shop but also with common products or daily needdyrts.

In the Internet era, transactions are becoming mibea initiated and controlled by consumers,
that show a special interest to the informatiorvigled by the traders, having the tendency to
react negatively at messages that only have tleepgopose to sell.
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Abstract: The upward trend of the tourism industry andntpact on the global economy is in
contradiction with the degradation of the enviromheand the intensification of global
warming. Therefore, naturally, one question arisage tourism and environment allies or
enemies? The right of mankind and the economicestiemust surpass the right of nature to
survival? Statistical data reveal promising devetgmts in the tourism sector and its
contribution to the global economy. According te tieport “Travel & Tourism, Economic
impact 2018, World the total contribution of Travel & Tourism indurg in 2017 reached
10.4% of GDP, with a 4% estimated increase in 201l& effect of this industry on global
employment is also a positive one, providing dlyeowver 118 million jobs (3.8% of total
employment). Taking into account indirect impactvesl, the travel & tourism industry
provides over 313 million jobs, meaning that onel@hjobs worldwide is supported by this
industry. In a world where increasing opportunitiesensure a large number of quality jobs is
more and more important, tourism is seen as a gatdbr human development. On the other
hand, mankind faces an increase in the averageagltdmperature of 1 Celsius degree
compared to the pre-industrial period, specialdtawing attention that there is a real danger
of worsening this situation. In this context, thhegent paper aims at analyzing the two-way
relationship between tourism and environment, lmasa panel of statistical and econometric
methods. Thus, data covering the last 10 yearssiged by EUROSTAT for the 28 countries
of the European Union are analyzed. The set ofcatdrs is focused on three main pillars:
Tourism pillar, Environmenal Pillar and Economy and digital economy backgrourillar.
The statistical analysis of the data set includess®iptive statistics tools, Principal
Component Analysis, non-parametric statisticaldestd statistical correlation and regression.

Keywords: Tourism demand, Sustainable tourism, Principal @onent Analysis, Non-
parametric test, Statistical regression and cortiela

1. INTRODUCTION. TRENDS IN TOURISM DEVELOPMENT IN EUROPEAN
COUNTRIES

information technology have given a significant sioi international tourism, which in

2017 recorded the highest increase in the lastarsyia terms of international tourist
arrivals (1326 million arrivals, 7% increase congghto the previous year). Of these, Europe
has just over 50%, followed by the Asia and Pad®egion (24%) and the Americas (16%).
Europe is also witnessing an increase in internatidgourist arrivals above average (8%
increase) [1]. According to the report “Travel &Uresm, Economic impact 2018, World”, the
total contribution of Travel & Tourism industry 2017 reached 10.4% of GDP, with a 4%

The enhancement of the globalization process, tielolement of infrastructure and

52 Department of Statistics and Econometrics, ThehBrest Academy of Economic Studies, 15-17 Calea
Dorobantilor, 010552, Bucharest, Romania

118



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

estimated increase in 2018. The effect of this stiguon global employment is also a positive
one, providing directly over 118 million jobs (3.836total employment). Taking into account
indirect impact as well, the travel & tourism inthysprovides over 313 million jobs, meaning
that one in 10 jobs worldwide is supported by thékistry. [2] Europe holds the first two places
in a world tourism destinations top, with Francekiag the first (almost 87 million arrivals in
2017) and Spain ranking the second (almost 82anibirrivals in the same year). Italy, United
Kingdom and Germany rank th& 3he 7" and the ¥ in the same world top [1].

Along with the decline in environmental qualityasesult of human activities, concern for the
sustainable side of tourism activity has grown J3jus, there has been an increase in ecological
tourism, tourist arrivals in ecological-type accoodation establishments having increased by
almost 20% compared to 2008, reaching 84 milligivals in 2017. During this period, there
has been a steady, continuous increase in theatadilevel, although it was more pronounced
at the beginning of the period, before the glob@mnemic and financial crisis and more
attenuated over the last two years (Figure 1). yaag the impact of human activities on the
environment, we will consider the amount of wastnegated and the greenhouse gas
emissions. Thus, unfortunately, the amount of wgsteerated has not improved favorably over
the past 14 years; there was a decline in thedatalunt of waste generated, but not a significant
sustainable decline. With regard to the greenha@sse emissions, there is a steady and
continuous decline, even though still low, from 848 per capita in 2008 to 6913 kg per capita
in 2016 (for all economic activities). In accommtida and food service activities the
greenhouse gas emissions decreased from 43 kgmiea 31 2008 to 36.4 kg per capita in 2016
(Figure 2), with 2% average annual decrease.
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Figure 1: Tourists’ arrivals in camping grounds. Figure 2: Greenhouse gases emissions in
recreational vehicle parks and trailer parks accommodation and food service activities
(millions) 2008-2016 in EU28 (kg/inhabitant), 2008-2016, in EU28 (millions)

Source: authors’ contribution, based on EUROSTAfRda

The average expenditures per trip have increasedeba 2012 and 2016, reaching 432.66
Euro. Luxembourg and Switzerland are the top twanéaes in Europe (with over 800 Eur on
average per trip), followed by Austria and Belgi(meer 600 Eur on average per trip). In this
top, Romania ranks the second last (with an aveo&dd@5 Eur per trip), preceded by Latvia
(with an average of 124 Eur per trip). The increaséhe number of tourist arrivals was
accompanied by the increase of the employed papaolat this sector. Thus, in the last 10
years, the number of employees in accommodationf@odi service activities has increased
from 9408 thousand persons (2008) to 10973 thougarsbns (2017), respectively by 1.72%
on average per year. At the same time, the numb®wseducated employees decreased,
increasing the number of those with upper secondarg post-secondary non-tertiary
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education, but also of those with tertiary educatithis has led to an increase in the quality of
tourism services and has determined, to a ceriént the expansion of this sector.

2. DATA AND METHODOLOGY

The analysis aims at answering the following questils there a tendency towards the
sustainable tourism component? What are the maierrdemants? In order to study the
relationship between the tourism activity and th&ural environment and to identify the main
factors that favor sustainable tourism, a set vésevariables has been selected to accurately
illustrate three pillarsTourism pillar, Environmental Pillar and Economydhdigital economy
background Pillar. The valuesf the selected variables were provided by EUROSTAT
covering 28 European countries (2016). Table lrdsssthe variables, as follows:

Table 1: List of variables explained [4]

Variable Pillar Significance
Tourists' arrivals in camping grounds, Arrivals of residents and non-residents
recreational vehicle parks and trailer at ecological accommodation units,
parks (number, 2016) like: camping grounds, recreational
(Arrivals_camping vehicle parks and trailer parks
Employed persons with tertiary Number of people employed in
education in accommodation and foad 4 rism Pillar | @commodation and food service
service activities (thousand), 2016 activities, with tertiary education
(Employed_accomodation_tertigry (ISCED levels 5-8)
Consumption expenditure made by a
Average expenditure per trip (Eur), visitor or on behalf of a visitor for and
2016 Average_expenditure_per_tjip during his/her trip and stay at
destination (average per trip)
Greenhouse gases (in CO2 equivalent) Greenhouse gases emissions (CO2,
in accommodation and food service N20O in CO2 equivalent, CH4 in CQ2
activities, 2016 (kg per capita) Environmental equivalent) in accommodation and fopd
(GHG_accomodation_fogd Pillar service activities
G . . Quantity of substances or objects
eneration of waste (kg per capita) d ded ed b ;
2016 Wastd iscarded, generate y economic
activities or by households.
GDP - Percentage of EU28 total The share of Gross Domestic Product at

(based on million euro), current prices, Economy and
2016 GDP_percent EU28 - y total EU28 indicator level.
digital economy

. . : Percentage of households who have

Level of internet access - households Pillar : h I f
(%) 2016 (nternet_access internet access at home (all types| o
— internet use, people aged 16-74).

market prices of a country, out of the

Analyzing the correlation between the selectedaldes, there are strong correlations between
JArrivals in camping grounds, recreational vehigbarks and trailer parks”, ,Tertiary
employment in accommodation and food service aets/iand GDP (values between 0.78 and
0.86 of the correlation coefficients) (Figure 3 ). Also, Average expenditures per trip are
moderately correlated with Internet Access level,tlle one hand, and GHG emissions in
accommodation and food service activities on themwohand.
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Figure 3: The correlation between Arrivals in cangpgrounds, recreational vehicle parks and
trailer parks and Tertiary employment in accommiateaind food service activities (a) and

Arrivals in camping grounds, recreational vehickels and trailer parks and GDP (b)
Source: Authors’ processing, based on EUROSTAT, &R&S ver. 20

Since the variables analyzed have different measeme units, absolute or relative, they have
been standardized. In the first step of the amglysireduction of the initial data set was
performed, identifying a limited number of key coonents (factors) that retained an important
share of the variability of the data. For this ppgg, the Principal Component Analysis method
(PCA) was applied. The opportunity, the adequacgppiying the PCA method was analyzed
using the Kaiser-Meyer-Olkin Measure (KMO) and Beatlett's Test of Sphericity. The KMO
measure is 0.728, Significance level Sig. <0.0bwahg the method to be continued. Based on
Initial Eigenvalues there were extracted three mamponents (factors), which explained more
than 80% of the total variability in the data gbe(first component explains 39.55%; the second
component explains 22.24% and the third compongplams 18.76% of the variability).
(Tables 2 and 3).

Table 2: Factor contribution to the total variatyili
Total Variance Explained

Extraction Sums of Squared Rotation Sums of Squared
Com Initial Eigenvalues Loadings Loadings
pone % of Cumulative % of Cumulative % of Cumulative
nt Total Variance % Total Variance % Total Yariance %
1 2,984 42 634 42 634 2,984 42 634 42 634 2,764 39,553 38,553
2 1,637 23,387 66,021 1,637 23,387 66,021 1,557 22,238 61,790
3 1,017 14 526 80,547 1,017 14 526 80,547 1,313 18,767 80,547
4 626 8,936 a0 ,484
5 388 55819 495002
] 217 3,100 98102
7 133 1,888 100,000

Extraction Method: Principal Component Analysis.
Source: Authors’ processing, based on EUROSTAT, @R&S ver. 20

Analyzing the factor loadings that explain the etation between each individual variable and
each factor, one can observe that the first comtasestrongly positively correlated to GDP,
Arrivals in camping grounds, recreational vehiclarks and trailer parks and Tertiary
employment in accommodation and food services.sElegend component is strongly positively
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correlated to Average expenditures per trip and Gmeenhouse gases emissions in
accommodation and food service activities, while tihird component is strongly positively
correlated to Waste generated and moderately atereto Internet access level:

Rotated Component Matrix®

Component
1 2 3
KMO and Bartlett's Test ZscorefArrivals_camping) 943
Zscore{GDP_percent_ELIZE) 927 159
Kaisar-Meyer-0lkin Measure of Sampling Adequacy. 728 Zscore(Emploved_accomodation_tertiany) 913
Approx. Chi-Square 80 166 ZscorefAverage_expenditure_per_trip) B2 206
. - Zscore{GHG_accomodation_food) 181 813 - 168
Bartlett's Test of Sphericity  df 21 ~ - -
Zscore(\Waste) =174 865
Sig. .0aa Zscoreilnternat_access) 347 424 660

Table 3: KMO and Batrtlett's Test of Sphericity  Table 4: Rotated Component Matrix
Source: Authors’ processing, based on EUROSTAT, @R&S ver. 20

Communalitiestable reveals the highest influence of the theeors on GDP, Arrivals in
camping grounds, recreational vehicle parks anitetrgparks and Tertiary employment in
accommodation and food services, the main compenexplaining more than 80% of the
variability of these variables. After applying tfector rotation procedure, the three main
components extracted have the following structliedble 4):

- the P' component includes the variables: GDP, Arrivals damping grounds,
recreational vehicle parks and trailer parks antidry employment in accommodation
and food services; it was named Ecological touasith its resources (financial, human
resources)

- the 29 component includes the variables: Average experaiper trip and the
Greenhouse gases emissions in accommodation awldskmwice activities. It was
named Financial and environmental trip costs.

- the 39 component includes the following variables: InttrAccess level and Waste
generated and it was named Environment Pollutiehtechnology. (Figures 4 and 5)

Scree Plot Component Plot in Rotated Space
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Figure 4: Scree Plot UFe@5: Component Plot in Rotated Space
Source: authors’ contribution, using SPSS 20, baseUROSTAT data.

Based on the estimated factor scores and the canpenore coefficient matrix provided, the
three main factor regression equations are:

FSast comp)= 0,356 - ZSCOI@rrivals_camping)t 0,348 - ZSCOI@mployed accomodation_tertiaryr 0,117 -
ZSCOr@average_expenditure_per_tripy 0,051 - ZSCO[€HG_accomodation_food) 0,029 - ZSCOK@aste)+ 0,339
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- ZSCOr@pp_percent_Euzgit 0,097 - ZSCOI@temet_access)

(1)

FSand comp.)= - 0,078 - ZSCOK@rrivais_camping)- 0,091 - ZSCO{Employed accomodation_tertiaryy 0,548 -
ZSCOr@average_expenditure_per_tripy 0,602 - ZSCOI@HG_accomodation_foody 0,188 - ZSCO[®Raste)- 0,020
+ ZSCOr@spp_percent EU2g)t 0,138 - ZSCOI@ternet_access) (2)

FSard comp)= 0,032 - ZScoOr@rivals_camping)- 0,039 - ZSCO{Employed accomodation_tertiaryf 0,093 -
ZSCOr@average_expenditure_per trip) 0,282 - ZSCOKEHG_accomodation_foodf 0,707 - ZSCO@aste)+ 0,022
+ ZSCOr@spp_percent EU2g)t 0,467 - ZSCOI@ternet_access) (3)

The second part of the analysis has focused ottifigieg the main factors and their influence
on theArrivals in camping grounds, recreational vehickers and trailer parkgtheexplained
variable). Among these factors, the variableertiary employment in accommodation and food
serviceswas selected aexplanatory variableand a rank-based non-parametric test: the
Kruskal-Wallis test was applied. The analysis aahslentifying if the educational attainment
level of employment in tourism activities deterngnggnificant differences in the tourists’
arrivals at ecological types of accommodation ditaiments, for European countries. The
following hypotheses were formulated:

Ho: the educational attainment level of employmentaarism activities does not have a
significant influence on the tourists’ arrivals @tological accommodation establishments.
Hi: the educational attainment level of employmentoarism activities has a significant
influence on the tourists’ arrivals at ecologicalammmodation establishments.

According to the results of the analysis perforniedre are sufficient reasons to reject the null
hypothesis and to accept the alternative one, ® @nfidence level, therefore it is expected
that the tourists’ arrivals in ecological typesastommodation establishments (like campings,
recreational vehicle parks and trailer parks) sigantly differ based on the educational level

of employment in touristic activities (Table 5).

Test Statistics™®

Ranks Arrivals_camping
Tertiary empl tourism N Mean Rank Chi-Square 13'512
Arrivals_camping  low 12 9,82 df <
moderate 1 14,27 Asymp. Sig. 001

high g 26.00 a. Kruskal Wallis Test

Total 2a k. Grouping Variakle:

Teriary_empl_tourism
a) b)

Table 5: Results of Kruskal-Wallis Test (a) Ranfkg;Test Statistics
Source: Authors’ processing, based on EUROSTAT, @R&S ver. 20

3. CONCLUSIONS

In a world of globalization, characterized by aorease in the information flow, the touristic
movement to various destinations is also stimulaiéis phenomenon has positive effects on
world GDP growth, the combined contribution of dirand indirect effects of tourism reaching
10.4% of GDP. The positive effect of tourism iswawer, countered to a certain extent by the
negative effect on the environment, which is whythie last period, there has been an increasing
emphasis on the practice of sustainable, envirotetigfriendly tourism [5][6]. In this context,
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there is an increasing interest of tourists fol@gical tourist destinations, for ecological totiris
services, close to nature.

Our study addresses the sustainable aspect o$tousiudying the inclination for sustainable
tourism in European countries through economicakdeis grouped on 3 pillars: a pillar
targeting the tourism activity, a pillar that foesson the quality of the environment and a pillar
that targets the economic framework of the Europeauntries. Following the statistical
analysis, the 7 variables studied were reducedrmai® components, which kept more than
80% of the variation in the initial data set: a gament that captures the demand for ecological
tourism, but also the need for high quality humesources from an educational point of view;
a component that includes the financial resoureesied to support travel, but also the effects
of greenhouse gas emissions on environmental gualicomponent that captures the waste
generation and the accessibility of tourism infatiorg by developing information technology.

The quality of human resources in the tourism segtflected by the indicatdEmployed
persons with tertiary education in accommodatiord dnod service activitieshas had a
significant impact on tourists' arrivals at ecot@jitypes of accommodation establishments,
meaning that tourists are guided in choosing tthestination by the quality of services in this
area. This can be a way of optimizing the demane@dological tourism services.

The authors intend to continue the research irfutuee, by identifying other factors that will
boost the demand for ecological tourism, as wellyaguantifying these influences.
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Abstract: Tourism is an integral part of the global economayd it is expanding rapidly. This
growth is accompanied by challenges, among whiehntourism is one of the most discussed.
Tourism is attracted to urban areas mostly as aultesf the built cultural heritage, urban
amenities, lifestyle, cultural traditions, and aull events. An increasing number of visitors
often led to inconvenience for residents and céecathe value of the visited site. Sustainable
development is from this aspect a way how to matagesm development in the destinations
so that they remain competitive.

Prague and Budapest are both Capital cities andare of the most visited urban destinations
in their respective countries.

Indicators as Tourist intensity ratio, Tourist dégsratio, Tourist penetration ratio, and
Defert’s tourism function index, Defert-Baretjaisiéx, Charvat’s index, and Schneider’s index
were calculated based on the data from 2017 toctlebe current state of the intensity of
visitors flow in the selected destinations.

Based on the results obtained in this study, it lsarstated that urban tourism in Prague and
Budapest will be challenged in its competitivenésise number of arrivals with no attention
to the quality of visits will continue to priorigz

Keywords: Urban Tourism, Competitiveness, Overtourism, Snabde Development, Prague,
Budapest

1. INTRODUCTION

economy with the concentration of economic andaocapital. They compete for
investment, new technologies, financial supponnfrdifferent sources, as well as for
incomes, which can be earned from visitors.

| lrban destinations are recognized as the dominamtoeaic engine of the global

Tourism is to be considered a significantly impottaart of urban development, as it combines
a competitive supply of tourism services, whichresponds to the expectations of visitors, and
a positive impact on the development of regionsatels, as well as the general prosperity of
their residents [1]. The competitiveness of urbamrist destinations becomes increasingly
relevant to the countries that intend to contrédrge share of the rapidly growing tourism
market.

Tourism has a positive impact on economic growtth @amployment in urban destinations; it
helps to raise local awareness of the value ofraband cultural sites by supporting local
handicrafts, cuisine, traditions or by offeringeattative economic activities. Tourism is an
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essential aspect of the life of people in destomatiand a means of achieving community

development [2]. However, if unplanned or not addgly managed, tourism can be social,

culturally and economically disruptive, and hawdesastating effect on environments and local

communities; it can disrupt the original lifestylethe residents and can cause environmental
deterioration, traffic congestion, and raise thenly costs.

Urban tourism is one of the leading factors of @it increase in European cities [3]. The
European Cities Marketing [4] reported that Eurapeties continued their growth with a 6,5%
increase in 2017 in total overnights compared tt62@omestic overnights (4,8%) grew more
than international ones (7,5%). The average nummbleeds was 23 006 per city.

Tourism competitiveness for an urban destinational®ut its ability to optimize its
attractiveness for residents and non-residentgletiver quality, innovative and attractive
tourism services to visitors as well as to gain ketashares on the domestic and global
marketplaces, while ensuring efficient and sustdaaise of available resources supporting
tourism [5].

In many urban destinations visitor numbers hava biseng steadily for decades, and currently,
there are around two billion tourist arrivals peray. Governments, tourist boards, and
destination management organizations have for fongsed on quantity of arrivals with no
attention to the quality of visits. Overtourism ueds the quality of life for residents, creates a
negative experience for visitors and can resulé idecrease in the competitiveness of the
destination.

2. COMPETITIVENESS OF URBAN TOURISM

Urban tourism ,takes place in an urban space wstinherent attributes characterized by non-
agricultural based economy such as administratm@amufacturing, trade, and services and by
being nodal points of transport. Urban/city destores offer a broad and heterogeneous range
of cultural, architectural, technological, sociatlanatural experiences and products for leisure
and business" [6].

According to the United Nations, in 2016, fifty-fopercent of the world’s population lived in
urban areas and, by 2050, this share is expectedth sixty-eight percent. Cities account for
45% of global international travel with over halb#lion trips taken to urban areas annually.
Cities often serve as key gateways for travel teotestinations in the particular country or
abroad. The World Travel & Tourism Council's (WTT&)nual City Travel & Tourism Impact
Report 2018 states that travel to cities has grfaster than total international travel demand
in the past decade. According to the Oxford Ecomshilobal City Travel (GCT), as cited in
WTTC report, international trips to 300 of the lasgcity travel destinations accounts for over
half a billion trips per year, which amount to 48%global international travel. [7]

Along with other vital pillars, tourism constitutascentral component in the economy, social
life and the geography of many cities in the woaldd is thus a key element in urban
development policies. Without a doubt, urban taurgan generate income and employment in
the urban area.

In the tourism literature there is a continual iest in the competitiveness of the destinations,

e. g. in work in Buhalis [8], Crouch [9], or Dwyand Kim [10]. Competition in tourism is
very often identified with the price of productsdars restricted to the micro-level [11].
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However, many other variables also determine tingpatitiveness of a tourist destination [11],
[9], [10].

OECD defines destination competitiveness as “th#éitya of the place to optimize its
attractiveness for residents and non-residentigliger quality, innovative, and attractive (e.g.
providing good value for money) tourism servicegsdasumers and to gain market shares on
the domestic and global marketplaces, while enguhat the available resources supporting
tourism are used efficiently and sustainably” [5].

Some authors e. g., Bovaird [12], Cheshire and @ofd3], Lever [14], Meijer [15], Sinkiene
[16], Kresl and Singh [17] analyzing urban comipatness emphasized that urban areas are
competing to attract investment, population, labéunds, tourists. Thus, the city's
competitiveness includes the conditions that me&kgractive not only to entrepreneurs wishing
to invest, incoming tourists or residents but déscexisting residents and businesses.

Urban tourism competitiveness reflects the abdityhe city to highlight its attractiveness for
visitors, provide goods and services for them belizn other cities do. The cities will be able
to do so if the development of tourism will be mg@a sustainably.

The WTTC and McKinsey&Company report coping withc&ess Managing Overcrowding in
Tourism Destinations [18] stated that challenge®apany the positive growth of tourism as
overtourism. The report highlights that overtourisma complex issue and as the stakeholders”
interests and objectives are diverse the soluiorot always working for all of them.

4. METHODOLOGY

The analysis and data presented in this paperamedion primary and secondary research. In
order to determine the current state as well aslghamics and direction of the changes in the
competitiveness of Prague and Budapest, indica®rEourist Intensity Ratio (TIR), Tourist
Density Ratio (TDR), Tourist Penetration Ratio (TJR&d Defert’s Tourist Function /DTF)
Index, Defert-Baretje’s Index, Charvat’s Index, &whneider's Index were calculated [19],
[20], [21], [22].

Table 1: Tourism indicators

Indicator Description

Tourist Intensity Ratio (TIR) The percentage ofrists to the residents

Tourist Density Ratio (TDR) Percentage of tourtstsand area = tourist arrivals/km

Tourism Penetration Ratio (TPR) Number of tourisisltiplied by average length of stay and
divided by number of population multiplied by 36&ultiplied
by 1000

Defert’s tourist function index (DTF) The numbertofal beds available in the selected area divided
by number of residents multiplied by 100

Defert-Baretje’s index Number of beds multiplied b0 divided by the number of
residents

Multiplied by 1 divided by the surface of reseamtharea,
represented in kfn

Charvat’s index The intensity of tourism developtnire number of overnights
divided by the number of residents multiplied by10
Schneider’s index The intensity of tourist satumatithe number of tourists

divided by the number of residents multiplied by 10

Determining the tourism potential, literature ravjeontent analysis of documents and Asset
Mapping [23], [24] was conducted.
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For Asset Mapping the 2GIS application, a detadlied current information system Prague with
a city map and introducingbudapest.com for Budapess used.

Data for the calculation of the tourism indicataese obtained from CzechTourism [25], Czech
Statistical Office [26], Ministry of Regional Deagment of the Czech Republic [27], Prague
City Tourism [28], [29], Hungarian Central Statisi Office [30], and TourMis [31].
According to the objective of the paper the redearestion was defined as follows: Can urban
tourism be perceived as competitive and sustainaltfeague and Budapest cities?

4. RESULTS AND DISCUSSION

The area of Prague is for the performance of tlage sadministration divided into 22
administrative districts, and 57 autonomous muaicgstricts with elected bodies (Table 2)
[28], [26].

The Quality of Life Index of Numbeo ranked Pragu@éh2very high with 158,43 points as of
November 2018. Quality of Life Index is an estiroatiof overall quality of life by using an
empirical formula which takes into account purchgspower index, pollution index, house
price to income ratio, cost of living index, safetgex, health care index, traffic commute time
index and climate index [32].

Prague’s historical center belongs since 1992a¢®JESCO World Heritage Sites. There are
1.330 protected objects in this area (including&®onal cultural monuments), 1.322 protected
buildings, a large number of small architecturajeots, technical monuments, and historic
gardens and parks.

The most visited monument in 2017 was the Pragwti€;dollowed by Pétn Funicular, the
Zoological Garden, the AquaPalace and th&iP&bokout Tower [25].

Table 2: Basic characteristics of Prague and Bustape

Indicator Prague Budapest
Size of the area 496 Bm 525,14 kmnd
Number of inhabitants 1, 273 million 1,750 million
Population density 2,581 3,332
inhabitants/kh  inhabitants/krh
Administrative districts 22 23

In 2017, seven million six hundred fifty thousamdirists arrived in Prague; by 7.4 percent
more than a year ago [28]. The number of oversighPrague increased in 2017 of 7,5% to
compare to 2016 and reached 18. 055.838, whilawbeage length of stay 2,4 nights remains
unchanged. Prague, which ranks 18th globally,astily emerging European city to feature in
the top 50 cities by Euromonitor International [33]

Budapest is the Capital City of Hungary, and fa& plerformance of the state administration, it
is divided into 23 administrative districts (Talde The Quality of Life Index of Numbeo [32]
ranked Budapest 158th high with 125.20 points.

Hundred and twenty hot springs supplying water ®{78 degrees centigrade gave rise to a
culture of spas in the Roman Age and made Budapesbf the most popular spa cities of
Europe with more than 30 spa facilities. The aitgluding the banks of the Danube, the Buda
Castle Quarter, and Andrassy Avenue, was listetlBRCO World Heritage site in 1987. The
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most visited monuments in Budapest are the Parhgntiee FishermenBastion, St. Stephan
Basilica, The St. Matthias Church and the Zooldgizarden.

According to Euromonitor International, the numbgvisitors in Budapest reached 3,5 million
in 2017 (an increase of 9.0% to 2016), while thenber of overnights was over 10 million
(11.1% growth to compare to 2016) making it onthefleading European performers regarding
growth. The average length of stay was 2,5 dayp [33

Annual tourism density in the cities included ie tBCM report [4] was determined to be 8.33
overnights per citizen. Prague is the seventh pbacie list of the ECM while to the first five
places belong London, Paris, Berlin, Rome, and MadBudapest is placed on the 53rd
position.

The number of tourists coming to Prague and Buddmesbeen growing in the past decades,
which is due to reasonably priced accommodatioititias (e. g., Airbnb), low-cost flights, and
tourist attractions. Active Airbnb rentals in 20Weére estimated as of 4025 in Budapest;
however, up to 90% of the owners of these propemiéered for rent do not register the
accommodation, so this information is not availaiiehe Hungarian Central Statistical Office
[30].

The WTTC annual City Travel & Tourism Impact Rep@@18 ranks Budapest for fourth
(95,7%) and Prague for ninth (54,8%) position am@@gcities, according to the share of
country tourism.

International tourists spent during their stay ionigary 88,7% (6,2 bn US$) of their total

spending in Budapest; in the Czech Republic speatnational visitors 87.4% (5,6 bn US$)

of their total spending in Prague. The average/éams direct GDP growth in Budapest is 6.2%
while in Prague 5.6% [7].

Regarding Travel & Tourism (TT) direct employmenid&pest’s share on total TT direct
employment in Hungary is 86.1%; Prague’s shareantcy’s TT direct employment is 41.1%.
Budapest belongs to ten fastest growing citiesrecti TT employment growth with 3.9% p.a.
while Prague’s TT employment decrease by 2.0%op.average in ten years [7].

For detection of the current state of the intensityvisitors flow in Prague and Budapest,
different tourism indicators were calculated (Tab)¢26], [27], [28], [29], [30], [31].

Table 5: Indicators for Prague and Budapest (2017)

Indicator Prague Budapest
Tourist Intensity Ratio (TIR) 601 228
Tourist Density Ratio (TDR) 15, 429/km? 8, 188/km?
Tourism Penetration Ratio (TPR) 39,5 14,37
Defert’s tourist function index (DTF) 7,22 3,2
Defert-Baretje’s index 2,79 6,1
Charvat’s index 1, 418,37 530
Schneider’s index 600,94 228

Based on the analysis given, the following restdtsbe stated. The Tourism Intensity measures
provide an estimate of tourism potential, and m ¢bntext of the sustainable development of
tourism, it can also be seen as an indicator optiesible tourism pressure. The ratio shows
that Prague City (601) has a higher volume of smrithan Budapest (218) per 1000 of
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residents. The Tourist Density Ratio indicates fx@gue welcomes two times more tourists
per day per 1 km2 than Budapest.

Budapest is larger regarding population and hasggeb central area where tourists can
congregate. Prague’s most visited city center mprgsed of narrow streets in a small area of
2km2. In his research Kadar [35] explored the reheship between urban pedestrian cross-
network and sustainable tourism. He states thaiitre complex cross-network offers greater
freedom of routing between two sights to locals muatists. They can have better use of urban
spaces and do not concentrate in certain partediity.

In Prague, the most important sights of tourisietane another, along a clear path. The
branching paths are connected to only a few plades town resembles a museum where the
tourists move from room to room to discover newecty. In Budapest, the main sights are
concentrated on the Buda side, while on the Pdstthe use of space by locals and visitors is
much more balanced.

Prague’s Tourist Penetration Ratio indicates ntaag two times higher number of tourists per
day per 1000 residents than Budapest in the lamg; the number of residents in Budapest is
higher in Prague.

The Defert’s tourist function index for Prague C{#22) indicates low tourist intensity and
that the tourism function of the City is submergedther urban function. The Defert’s index
value for Budapest (3,2) indicates no tourist istgn It must be added that this result will be
different if only the Prague City Center and thedBpest City Center and the 7th district area
would be measured.

The Defert-Baretje’s index indicates whether tanridevelopment encourages intensive
construction of accommodation facilities. The vahiiehe index for Prague is less than 4 and
indicates that tourist activity in the destinatisnlow. Tourists’ activity in Prague already
reached its peak, and currently, this activitylesved down. The number of accommodation
facilities dropped from 845 in 2012 to 787 in 20Which means a decrease of seven percent
[28]. Prague, according to current tourism statsstivas the only region in the Czech Republic
in 2017, where the number of overnight stays in memctial accommodation facilities
decreased by 1.1 percent; the reason can be st#enfirl offer of e. g., Airbnb facilities [36].

The value of the index for Budapest is 6,1 whiclnisccordance with the objective of the
development strategy which expects to add 2,608l habms to the current market till the end
of 2018.

The intensity of tourism development (the Chaniatiex values) is nearly triple for Prague as
for Budapest. The number of overnights is a vakahdicator of economic development as
incomes achieved in this way remain to the locgypation, with the possibility of investing
in further development.

Schneider’s index indicates the tourist turnoveensity of specific destination through the
number of tourist arrivals. It reflects the intépsdf tourist saturation, which refers to the
balance between the tourist and general spatinhpig for the needs of the local community.
The value of the index in Prague shows nearly @letrtourism saturation comparing to
Budapest.
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5. CONCLUSION

Tourism is an integral part of urban developmesiif aombines competitive tourism services,
impacts the development of cities, and generatasmie and jobs to their residents.

The analysis carried out in this study demonstrditgsroportions in the range of the indicators.
The low value of the Defert-Baretje’s index and @a#s and Schneider’s indexes for
Budapest indicate possibilities for further touridevelopment.

Based on the results obtained in this study, teeaieh question stated for this study can be
answered for Prague that urban tourism in this isityeaching its peak and the borders of
sustainability. The impact of the sharing economyRyague’s short-term accommodation

market is significant, but hard to track.

The indexes calculated for urban tourism in Budapedicate that tourism can be further
developed. The problem of the further developméntioan tourism in this city can be seen in
a huge number of tourists in accommodation faesitioften in residential areas that are not
included in statistics. Overtourism reduces thdityuaf life for residents and creates a negative
experience for visitors. The city realized its rieapact first in 2017 when there were marches
in the streets and graffiti saying “Tourists go e

Governments, tourist boards, and destination manageorganizations have for long focused
on quantity of arrivals with no attention to theatjty of visits. If this attitude does not change,
both cities will be challenged in competitiveness.

The opportunities for future research can be seemdening the research and calculating the
indicators for time series data.

Acknowledgment

The Scientific Paper was elaborated within the &remark of the research project “Evaluation
of City Tourism Competitiveness: A Comparative StoflSelected Czech Cities” GA/6/2018.

REFERENCES

[1] ECVTU (2008) Prieiga per interret[online]. [quoted to 01. 06. 2018]. Available at:
http://ec.europa.eu/enterprise/services/tourisrelingn.htm.

[2] Sharpley, R. - Telfer, D. J. (2002purism and Development: Concepts and Issues.
Channel View Publications: Clevedon.

[3] Delitheou, V. — Vinieratou, M. - Touri, M. (2010n& contribution of public and private
investments to the growth of conference tourisi@lieece. IlManagement Research and
Practice 2(2), pp. 165-178.

[4] ECM (2018) The European Cities Marketing Benchmarking Repdd" Official
Eddition 2017-2018. Dijon: European Cities Markgtin

[5] Dupeyras, A. — Maccallum, N. (2013)ndicators for Measuring Competitiveness in
Tourism: A Guidance Documenfonline]. OECD Tourism Papers, 2013/02, OECD
Publishing.

[6] World Tourism Organization and World Tourism CitieBederation (2018)
UNWTO/WTCF City Tourism Performance ReseardiNWTO, Madrid, DOI:
https://doi.org/10.18111/9789284419616.

131



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

[7]

[8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]

[18]

[19]
[20]
[21]
[22]
[23]

[24]

[25]

[26]

[27]

World Travel and Tourism CounciCity Travel & Tourism Impact 2018 Highlights.
[online]. [quoted to 01. 06. 2018]. Available at: ttgs://www.wttc.org/-
Imedia/files/reports/economic-impact-research/si2@18/city-travel-and-tourism-
2018-highlights.pdf

Buhalis, D. (2000) Marketing the competitive destion of the future. InTourism
Management21, pp. 97-116.

Crouch, G. (2011) Destination competitiveness: Aalgsis of determinant attributes. In
Journal of Travel Resear¢cb0(1), pp. 27-45.

Dwyer, L. - Kim, C. (2003) Destination competitivess: Determinants and indicators. In
Current Issues in Tourisn®(5), pp. 369-414.

Vanhove, N. (2011)'he Economics of Tourism Destinatioddew York: Routledge,
2011. ISBN 978-0-08-096996-1.

Bovaird, T. (1993) Analysing urban economic depetent. InUrban Studies30(4-5),
pp. 631- 658, doi 10.1080/00420989320081851.

Cheshire, P. C. - Gordon, I. R. (1998) Territocampetition: some lessons for policy. In
The Annals of Regional Sciené, pp. 321-346.

Lever, W. F. (1993) Competition within the Europaaban system. Iiurban Studies
30, pp. 935 - 948.

Meijer, M. (1993) Growth and decline of Europeatiesi changing positions of cities in
Europe. InUrban Studies30, pp. 981-990.

Sinkiene, J. (2008) Miesto konkurencingumo veikisnibn VieSoji politika ir
administrevimasnr. 25, pp. 67 — 82.

Kresl, P. - Singh, B. (2012) Urban competitivenassl US metropolitan centers. In
Urban Studies49, pp. 239-254.

McKinsey&Company (2017)Coping with Success Managing Overcrowding in Tauaris
Destinations World Travel and Tourism Council. [online]. [ded to 20. 09.
2018].Available at: https://www.wttc.org/-/medidés/reports/policy-research/coping-
with-success---managing-overcrowding-in-tourismtihegions-2017.pdf.

De Albuquerque, K. - McElroy, J. L. (1992) Caribbheamaltisland tourism styles and
sustainable strategies. Emvironmental Managemerit6(5), pp. 619532.
Jansen-Verbeke, M. - Spee, R. (1995) A regiondlyarseof tourist flows within Europe.
In Tourism Managemeni6(1), pp. 73-80.

McElroy, J. (2003) Tourism Development in Smallatsiis across the World. In
Geografiska AnnaleB5 B (4), pp. 231-242.

Smith, M. D. - Krannich, R. S. (1998) Tourism Degence and Resident Attitudes. In
Annals of Tourism Researctiolume 25, Issue 4, 15 October, pp.783—-802.

Dorfman, D. (1998)Mapping Community Assets WorkbodRortland: Northwest
Regional Educational Laboratory.

Moore, S. (2012) Cultural Mapping: Building and tesgng Strong Communities. In D.
Borwick (Ed.)Building Communities, Not Audiences: The FuturhefArts in the United
States Winston-Salem: ArtsEngaged.

CzechTourism (2018Navsevnost turistickych cil 2017 [online]. [quoted to 20. 09.
2018]. Available at: http://www.czechtourism.cz@etachment/Pro-media/Tiskove-
zpravy/Navstevnost-turistickych-cilu-v-CR-lakaji-
historic/Czech_Tourism_nej_turisticke_cile.pdf.a3gxt=.pdf.

CSO (2018)Regionalnicasovérady. [online]. [quoted to 20. 09. 2018]. Available at:
https://www.czso.cz/csu/czso/regionalni_casove .rady

MRD (2018) Statistiky a analyzy[online]. [quoted to 01. 06. 2018]. Available at:
http://www.mmr.cz/cs/Regionalni-politika-a-cestovrnich/Cestovni-ruch/Statistiky-
Analyzy.

132



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]

[36]

Prague City Tourism (2018aptatistiky a analyzy[online]. [quoted to 01. 06. 2018].
Available at: https://www.praguecitytourism.cz/@gB-cinnost/statistiky.

Prague City Tourism (2018W)roce 2017 fijelo do Prahy pes 7,5 milionu navévniki.
[online]. [quoted to 01. 06. 2018]. Available at:
https://www.praguecitytourism.cz/cs/media/tisk/\cee2017-prijelo-do-prahy-pres-75-
milionu-navstevniku-14636.

KSH (2018).A lakdnépesség nem szerifanline]. [quoted to 01. 06. 2018]. Available
at: http://www.ksh.hu/docs/hun/xstadat/xstadat_£veslsd003b.html

TourMis (2018). Cities. [online]. [quoted to 01. 06. 2018]. Available at:
http://www.tourmis.info/cgi-bin/tmintro.pl.

Numbeo (2018 uality of Life Comparison Between Prague and BedaBelgrade-
Zvezdara: Numbeo. [online]. [quoted to 01. 06. ZJ018Available at:
https://www.numbeo.com/quality-of-
life/compare_cities.jsp?countryl=Czech+Republic&uoy?=Hungary&cityl=Prague
&city2=Budapest&tracking=getDispatchComparison.

Euromonitor International (2017). Top 100 City Deations Ranking 2017. [online].
[quoted to 01. 06. 2018]. Available at: https:/pkeuromonitor.com/top-100-city-
destination-ranking-2017/

AirDNA (2018): Budapest. Market Overview. [onlinejquoted to 12. 11. 2018].
Available at: https://www.airdna.co/vacation-rental
data/app/hu/default/budapest/overview.

Kadar, B. (2018) Hogyan hasznaljak a turistak BedgpBécs és Praga varosi tereit?
[online]. [quoted to 12. 11. 2018]. Available atttpgh/osszkep.hu/2016/10/hogyan-
hasznaljak-a-turistak-budapest-becs-es-praga-veest/

Volf, T. 2018. V soukromi bydli vic ne¥etina nav&tvnika Prahy, gkteré hotely kodi.
[online]. [quoted to 12. 11. 2018]. Available at:
https://www.novinky.cz/ekonomika/488674-v-soukrooydli-vic-nez-tretina-
navstevniku-prahy-nektere-hotely-konci.html.

133



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

ANALYSIS OF ASSETS OF LISTED COMPANIES IN THE TOURI SM
SECTOR IN CROATIA

Vlasta Roska®
Dalija Kuva ¢ié>®

https://doi.org/10.31410/itema.2018.134

Abstract: The tourism sector is a generator of growth of@neatian economy. Natural beauty,
clear sea, mountains, and endless plains are nougim for growth of the tourism sector.
Today's tourists are looking for more than justurat beauty. Companies in the tourism sector
need constant investments in maintaining their proes, investing and current standards
improvement.

The main goal of this paper is to determine howciapanies in the tourism sector, listed on
the Zagreb Stock Exchange, use their assets. Tdlgsaof the listed companies in the tourism
sector is based on three indicators: Return on &ssdetal Assets Turnover, and Current Asset
Turnover. These three indicators are calculatedtfe period of the years 2017, 2012 and
2008. The data are processed statistically with $RSS program. The results show that a
company's management was more efficient in 202¥itha012 or 2008 in using its assets to
generate profit or revenue.

Keywords: Return on Assets (ROA), Total Assets Turnover,gdtrkssets Turnover

1. INTRODUCTION

main branch on which the state budget has reliegears. According to the information

of the Croatian National Bank [1], tourist sectashealized revenue in the amount of
9.5 billion EUR in the year 2017, in the year 2@123 billion EUR and in the year 2008 7.46
billion EUR. The share of travel revenue from tourism amounf®té % in total GDP.

The tourism sector is a generator of growth of thea@an economy and is, therefore, the

The companies listed on the Zagreb Stock Exchangeeitourism sector should lead the way
for the development of tourism in Croatia. Thiseash includes 26 companies in the tourism
sector, including hotel companies, marines and cawctjvities. Only 26 companies have
published their financial statements for all thireestigated years: 2017, 2012 and 2008. The
year 2017 is the last year of published finandialesnents and represents the latest situation,
the year 2012 in Croatia is the year of the begigf pre-bankruptcy settlements and 2008 is
the first year of the world’s financial crises.

The main aim of this paper is to determine how e company’s assets are being used to
generate revenue or profit in the tourism sectatherZzagreb Stock Exchange. The analysis of
the listed companies in the tourism sector is basdtiree indicators: Return on Assets (ROA),

Total Assets Turnover and Current Asset Turnoveest three indicators calculated for the

period of the years 2017, 2012 and 2008 in ordshtiw how efficient was the management

of a touristic company listed on the Zagreb StorkHange during the researched period.

55 University North, Croatia, Koprivnica, Trg dr. ZarDolinara 1, Croatia
56 Zagreb University of Applied Sciences, Croatiagiéd, Vrbik 8, Croatia
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2. THEORETICAL BACKGROUND

Efficiency ratios as asset turnovers and profitgbratio as the return of assets evaluate how
well a company uses its assets to generate rexaemurefit. “When analysts rapidly assess the
financial position of a company, they first lookthe two key categories of profitability and
degree of indebtedness” [2].

Efficiency or activity ratios used in this papee aotal assets turnover and current assets
turnover. An analysis of the property turnoverrit actually a real property turnover, but a
coefficient that tells how many monetary unitsatat assets create cash revenue units” [3].

The total asset turnover measures the efficiencg abmpany's assets in generating total
revenue or sales. It tells how many Croatian kudniheototal or current asset creates the amount
of sales or total revenue. Return on assets (R®A) iprofitability ratio that provides
information on how much profit a company is ablegemerate from its assets. Generally, a
higher amount or ratio is favored because theam isnplication that the company is efficient
in generating profit or revenues. A lower ratio siahat a company is not using the assets
efficiently and has internal problems.

In the Vizek research [4] the development of Caratourism sector during the ten years from
1997 to 2006 is analyzed. “The results of the amslpoint to the conclusion that Croatian
tourism shows good results in the form of a strimegease in tourism revenues, a reduction in
unit labour costs, labour productivity growth, eoyrhent and GVA in the industry Hotels and
restaurants. The problems of Croatian tourism afeated in insufficient level of
investment..., emphasized seasonal tourism, assddreidequate accommodation capacities
and negative business results of a large parteobtisiness Hotels and restaurants” [5].

In the Kim and Baker research [6] ratio analysis waed to examine notable financial trends
within four major sectors of the hospitality indysfor the period 1997-2001, namely lodging,
restaurants, airlines and the amusement sectore Sunthe results are:” Both ratios of
profitability, net profit margin, and ROA, are sifijcantly higher in the segment of hotels and
motels than in the segment of amusement and reamabaservices" [7].

3. THE GOALS, BASIS, AND HYPOTHESIS OF THE RESEARCH

The main aim of this paper is to determine how e company’s assets are being used to
generate sales or profit in the tourism sectorhendagreb Stock Exchange. The result shows
how efficient the management of a touristic comphsied on the Zagreb Stock Exchange
during the research period and shows if the stinatday is better than in 2012 and 2008.
The research described in this paper is based fonmation obtained from the financial
statements of 26 companies from the tourism séistexd on the Zagreb Stock Exchange in
2017, 2012 and 2008.

In the research, the following Return on Assets AR otal Assets Turnover, and Current
Assets Turnover were calculated according to th@dtas shown in Table 1.
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Table 1: The main formulas

Description Numerator Denominator

Return on Assets Net profit Total Assets

Total Assets Turnover Total revenue Total Assets
Current Assets Turnover Total revenue Current Assets

The following statistical hypotheses are used @mficmation of the main aim:

The first statistical hypothesis:
HO: There is no statistically significant differenceROA depending on which year ratio is
calculated
H1: There is a statistically significant differenceRI®OA depending on which year ratio is
calculated

The second statistical hypothesis:
HO: There is no statistically significant differenceTinotal Assets Turnover depending on
which year ratio is calculated
H1: There is a statistically significant difference Tiotal Assets Turnover depending on
which year ratio is calculated

The third statistical hypothesis:
HO: There is no statistically significant differenceCGurrent Assets Turnover depending on
which year ratio is calculated
H1: There is a statistically significant differenceGuirrent Assets Turnover depending on
which year ratio is calculated

For the statistical analysis, this paper uses D@se Analysis, a nonparametric test like the
Friedman test and Wilcoxon signed-rank test. Thiedfman test is the non-parametric
alternative to the one-way ANOVA with repeated nueaxg). The non-parametric test is used
because data samples are not normally distribatetithe assumption of normality is violated.
Friedman test is based on mean rank, not mean.Vetheetest compares the ranked value with
expected values in a chi-square analysis.

The statistical study used the software IBM SPSS.

4. RESEARCH RESULTS
This research involved 26 companies which publisi@tual reports in the years 2017, 2012

and 2008 on the Zagreb Stock Exchange. Hotelsnamor camping activities are the main
business activities of all 26 companies in thigaesh in the tourism sector.
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Chart 1: The Group Results of the listed Companies

Basic characteristic of listed companies

PROFIL - LOSS

TOTAL REVENUE

TOTAL ASSETS -

CURRENT ASSETS
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The common characteristic of the researched corapdar the years 2017, 2012 and 2008 is
shown in Chart 1. It is a visible trend of increa$all examined variables for every examined

year, especially in 2017. Current assets of thagm 2012 are increased by 14% according to
2008 and 129% in 2017 according to 2012. Totaltassfethe group in 2012 are increased by
2% according to 2008 and 49% in 2017 accordin@t®2Total revenue of the group in 2012

is increased by 27% according to 2008 and 73% 117 2@cording to 2012. The financial result

of the group (profit minus loss) in 2008 was a Jdrs in 2017 profit has increased by 474%

than 2012.

Chart 2: Profit and Loss
PROFIT AND LOSS

120%
100%
80%
60%
40%

20%

0%
2017 2012 2008

H PROFIT = LOSS

In 2017 profit was realized in 92% of companies2012 in 58% and in 2008 in 42% of the
companies, as shown in Chart 2. From 2012 to 20@%% d&f the companies in the group were
involved in the pre-bankruptcy settlement in aeraftt to save companies from bankruptcy.
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Table 2: Friedman Test for ROA

Descriptive Statistics

Percentiles
Std. 50th
N Mean Deviation | Minimum | Maximum 25th (Median) 75th
ROA 2017 26 3.72 5.06 -3.35 20.86 0.73 2.43 5.75
ROA 2012 26 -0.87 10.72 -46.33 20.06 -2.65 0.93 3.56
ROA 2008 26 -2.96 10.21 -49.41 11.39 -4.36 -1.72 0.16
Friedman Test
Ranks Test Statistics
N 26
Mean Rank
ROA 2017 2.73 Chi-Square 26.385
ROA 2012 1.96 df 2
ROA 2008 1.31 Asymp. Sig. .000

a. Friedman Test

The result of the Friedman Test for ROA is showiable 2. There is a statistically significant

difference in ROAy2(2) = 26.385, p = 0.00Because p < 0.05 we will reject the first null
hypothesis.

Table 3:Friedman Test for Total Assets Turnover

Descriptive Statistics
Std. Percentiles
N Mean | Devia| Min. | Max. oEth 50th 75th
tion | (Median) t
TOTAL ASSETS L
TURNOVER 2017 26 0.33 0.32| 0.01 1.79 0.20 0.28 0.36
TOTAL ASSETS L
TURNOVER 2012 26 0.24 0.12| 0.01 0.58 0.16 0.24 0.34
TOTAL ASSETS
TURNOVER 2008 26 0.22 0.13| 0.00 0.61 0.11 0.21 0.31
Friedman Test
Mean Rank N 26
TOTAL ASSETS TURNOVER 2017 2.38 Chi-Square 10.692
TOTAL ASSETS TURNOVER 2012 2.12 df 2
TOTAL ASSETS TURNOVER 2008 1.50 Asymp. Sig. .005

a. Friedman Test

The result of the Friedman Test for Total Assetsnduer is shown in Table 3. There is a
statistically significant difference in Total Assé&turnover depending on the year for which the

ratio is calculateg¢2(2) = 10.692, p = 0.008ecause p < 0.05 we will reject the second null
hypothesis.

Table 4:Friedman Test for Current Assets Turnover
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Descriptive Statistics
St Percentiles
N Mean L Min. Max. 50th
Deviation 25th ; 75th
(Median)

CURRENT

ASSETS

TURNOVER 26 10.00 27.15 0.88 141.23 1.59 3.68 6.55

2017

CURRENT

ASSETS

TURNOVER 26 6.15 4.50 0.64 16.37 2.95 4.63 9.43

2012

CURRENT

ASSETS

TURNOVER 26 4.23 3.27 0.00 13.87 2.06 3.60 6.30

2008

Friedman Test
Ranks Test Statistics?
Mean Rank N 26

CURRENT ASSETS TURNOVER 2017 1.92 Chi-Square 3.00
CURRENT ASSETS TURNOVER 2012 2.27 df 2
CURRENT ASSETS TURNOVER 2008 1.81 Asymp. Sig. .223

a. Friedman Test

The result of the Friedman Test for Current As3etsiover is shown in Table 4. There is no
statistically significant difference in Current A&ss Turnover depending on the year for which
the ratio is calculateg2(2) = 3.00, p = 0.2238Because p > 0.05 we will accept the third null
hypothesis.

Friedman Test ROA and Total Assets Turnover raieehshown a statistically significant
difference in the value of the Ratios between thary. Before continuation with Post hoc
analysis with Wilcoxon signed-rank test, it is nee@do conduct the Bonferroni correction. A
Bonferroni adjustment of the results from the WXon test is necessary because multiple
comparisons are made and there is a possibilisyTofpe | error that will show that a result is
significant when it should not be (a Type | errdn)the calculation of Bonferroni adjustment,
it will take the significance level into considecoat which is initially used (in this case 0.05)
and divide it by the number of three tests whaaveeconducting. So, in this example, we have
a new significance level of 0.05/3 = 0.017. Thisamethat if thg-value is larger than 0.017
we do not have a statistically significant result.

Table 5: Wilcoxon Signed Rank Tests for ROA
Test Statistic$

ROA 2012 - | ROA 2008 - ROA | ROA 2008 - ROA
ROA 2017 2017 2012
Z -2.993 -4.407 -2.603
Asymp. Sig. (2-tailed) .003 .000 .009

a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
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The result of the Wilcoxon signed-rank tests f@d/ARis shown in Table 5. There was a
statistically significant difference in ROA depengdion the yeay2(2) = 26.385 p = 0.000. Post
hoc analysis with Wilcoxon signed-rank test was dumted, with applied Bonferroni
correction, resulting in a significance level sgb & 0.017. Median ROA for the year 2017 was
2.43 (0.73 to 5.74), for the year 2012 it was {2365 to 3.56), for 2008 it was -1.72 (-4.36 to
0.16). However, there was a statistically sigaifitcchange in ROA in 2012 vs 2017 (Z = -
2.993, p = 0.003), ROA in 2008 vs 2017 (Z = -4.407 0.000) and ROA in 2008 vs 2012 (Z=
-2.603, p = 0.009).

Table 6: Wilcoxon Signed Rank Tests for Total Assairnover
Test Statistics

TOTAL ASSETS TOTAL ASSETS TOTAL ASSETS
TURNOVER 2012 - | TURNOVER 2008 - | TURNOVER 2008 -
TOTAL ASSETS TOTAL ASSETS TOTAL ASSETS
TURNOVER 2017 TURNOVER 2017 | TURNOVER 2012
Z -2.603 -2.832 -2.400
Asymp. Sig.
(>-tailed) .009 .005 .016

a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.

The result of the Wilcoxon signed-rank test for aloAssets Turnover is shown in Table 6.
There was a statistically significant differencéwtal Assets Turnover depending on the year.
¥2(2) = 10.692, p = 0.005. Post hoc analysis withc@ion signed-rank test was conducted
with applied Bonferroni correction, resulting irs@nificance level set at p < 0.017. Median
Total Assets Turnover for the year 2017 was 0.280(@ 0.36), for the year 2012 it was 0.24
(0.16 to 0.34) and for the 2008 it was 0.21 (0d.0.81), respectively. There were significant
differences between the Total Assets Turnover kR2& 2017 (Z =-2.603 p = 0.009), between
the 2008 vs 2017 (Z = -2.832, p = 0.005), and betw2008 vs 20012 (Z = -2.400, p = 0.016).

5. CONCLUSION

The information on ROA and Asset Turnover give anagger, investor, or analyst an idea on

how efficient a company's management is at usisgassets to generate income or profit.

According to ROA in 2017, every kuna invested isads earned 3.7 lipa in profit. In 2012 and

2008 ROA the trend was negative due to big lossdéisted companies in the tourism sector.

According to Total Assets Turnover, every kuna sted in total assets earned 0.33 kuna of
total revenue in total revenue in 2017, 0.24 in28Add 0.21 kuna in 2008. According to Current

Assets Turnover, every kuna invest in current assatned 10.00 kuna of revenue in 2017, 6.15
kuna in 2012 and 4.23 kuna in 2008.

According to the results of this research, we camclude that the situation in 2017 is better
than in 2012 and 2008. Not only is the result efybar better, but also the use of the company's
assets.

For further research, the percentage of occupaeegsto be seen, as well as the fact is it the
good result of the business year or pre-bankrugpttiyement.

Natural beauty, clear sea, mountains, and endliessspare not enough for growth of the
tourism sector. Calculated indicators show thairagany's management was more efficient in
2017 than in 2012 or 2008 in using its assets meigde profit or revenugisted tourism sector
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recognizes that it needs better management cfsetsiin order to get better results and satisfied
guests.
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Abstract: Failures are inevitable, especially in service @amies where production and
consumption take place simultaneously, and the hufaetor participation is dominant. In
addition to knowing factors of influence to thedty of satisfied users, it is necessary to
determine the existence and influence of factorghenretention of dissatisfied users. The
research presented in the paper is based on detérgiithe differences in the complainant's
loyalty regarding their socio-demographic charadstics. Therefore, the research subject is
the impact that socio-demographic characteristiagehon the complainant's loyalty to travel
agencies from Serbia and Croatia. The aim of theeaech is to determine the statistically
significant differences to the complainant's loyait relation to the user's socio-demographic
characteristics. The empirical part of the reseaveds carried out by a survey technique. The
results of the conducted empirical research cordiinthe findings and claims of foreign
authors regarding the place of residence and theaich of the service users' monthly income
to the loyalty to a specific travel agency. Thegmse of this paper is to point out the possibility
of using complaints and service recovery in oradebutild better and long-term relationships
with the users of travel agency services. The abthresults may indicate to travel agencies
the importance of knowing their service users' ipgofBy disposing with a unique user
database, a specific travel agency creates theqgo@itions needed for quick measures and
actions in situations of user dissatisfaction.

Keywords: travel agencies, complaints, loyalty, socio-denapéiic characteristics

1. INTRODUCTION

the needs of its users while temporarily changimgjrtplace of residence, or by

organizing a trip [1]. Since tourism products asenplex (consisting of a large number
of different products and services), users arepagsive recipients; rather, they are more of
employees with half the work that actively influertbe attitudes and behavior of employees.
Users and employees are an integral part of aceenompany and they create values more
efficiently and effectively through knowledge, unstanding and trust [2]. The main task of a
travel agency is to deliver superior value to gens. The prerequisite for delivering superior
value is maintaining quality relationships with mmers. A travel agency should develop a
strategy that maintains a stable portfolio of useer time if it wants to stay on the market in
the long run [3]. Despite the importance of traagncies in tourism distribution, little attention

,-\ travel agency operates as a forwarding comparonlyr produces services that meet
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has been paid to new challenges and possible sustrategies to increase loyalty to travel
agencies [4].

As mistakes are an inevitable consequence of hwaotivities, so will the travel agency with
the best management have at least one of tenwhkerwiill not be satisfied with the service it
receives. The process of managing user complasntseing increasingly mentioned as an
important precondition for the application of markg relations in tourism (Alvarez, et al.,
2011; Swanson, Hsu, 2011). Some authors pointatitftcurrent users are the most productive
source of additional or re-engagement, the usstsale likely to be the second best source of
additional business [5]. Companies should raisesusavareness about the importance of
appeals for providing enhanced services. Proaetieeuragement of complaints reminds users
that their complaints are desirable [6].

On the other hand, an unhappy user is a "potelialb” full with negative comments and
emotions. Their explosion could seriously damagea@putation of the company. Research has
shown that users will tell their five closest adgtences about the manner in which their
complaint is handled, but if users receives a gmodice at the beginning, they will only inform
three [7]. Therefore, it is necessary that tragelreies and their travel agents recognize critical
situations and undertake emergency actions to goivelems [8]. The actual importance of
quality handling of complaints cannot be the saaneef’/ery company. Some authors state that
access to complaints varies depending on the deaistcs of users and complaint situations
that a company faces. The severity of the problelaies to the degree of economic or non-
economic loss that the user considers to be thdt ifsa service error for him/her. Attributing
the responsibility to the travel agency refershie éxtent to which the user considers that the
cause of the problem is the agency and not hinghdrthat therefore the particular travel
agency is responsible for his/her dissatisfactiDifferences in perceiving the severity of
problem and assigning responsibility can resulimfrdifferent psychographic and socio-
demographic characteristics of users [9].

Failure to meet customer expectations i.e. unfaderaxperience, results in user dissatisfaction
[10]. Service providers need to understand the negaomments and emotional aspects of
their users are detrimental to the image of a §ipdcavel agency. Lack of understanding of
service users disturbs this relationship. In thesearch some authors come to a conclusion that
recovery after a complaint process is equally if mmre important than providing a good
service at the beginning. It is pointed out thég @f utmost importance in the process of service
recovery that users have the means by which theyegpress their dissatisfaction [7]. The
focus of this paper will be on the loyalty of comiplants - users of tourist agency services in
Serbia and Croatia.

Early researches on service processes focusedan@mployees and factors influencing the
user's tendency to lodge a complaint. However, his paper, attention is focused on
understanding the behavior of users after the cerwecovery and their subsequent post-
purchase decisions. The objective and the probféheaesearch is the influence that the socio-
demographic characteristics have on the loyalgoafiplainants to tourist agencies from Serbia
and Croatia. As neighboring countries, Serbia amdatta have intertwined cultural and
historical heritage. However, the results of thediated research have shown that some factors
affecting the loyalty of complainants, i.e. toursgtrvices users of these two countries, differ.
Thus this paper points to the need to know the aadait factors that influence loyalty of users
after the service recovery process as a preregumitknowing the profile of users of that
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particular travel agency. By disposing of a unigia¢abase of users, a travel agency creates
preconditions needed for quick measures and adtosituations of user dissatisfaction.

2. REVIEW OF LITERATURE

The tendency to appeal is the tendency of thetosssmplain. In research dealing with post-
consumer behavior or user behavior, the determsnairthe impact on the disadvantage of the
disadvantaged users to complain are the demograpbisocioeconomic characteristics of the
user. According to individual authors, the inclinatto appeal includes personality, attitudes
and lifestyles as variables that affect the uderiglency to complain when dissatisfied. The
socio-demographic characteristics of the user delage, gender, average income, education,
place of residence [9]. Different user charactessare variables which were used to determine
the existence of differences in user's complaihel®r [11].

According to the results determined by Heung, VSCand Lam, T. (2003), female users are
more involved in the complaint process, and thegveg to others their satisfaction or
dissatisfaction with how their complaints are haddIWomen, young and highly educated
users tend to complain more. Young and middle ageps are more involved in complaints
than older age groups [12].

Reynolds, K. L., and Hatrris, L. C. (2005) concldldat users, who are typically younger, highly
educated, earn above average income, do a prafes$od, have women and have children
[13].

Tronvoll, B. (2007) states that younger users aoeenikely to complain, while disgruntled
low-income users are insufficiently represented agnihose who complain [14].

Phau, I. and Baird, M. (2008) found that responsl@ged 40 or above expect more from
products and services compared to other age gréugesrding to this research, respondents
aged 54 or above potentially have more free timma those who are younger and are therefore
willing to spend more time and invest more effartmaking a complaint. The results of the
research conducted by these authors show thatrméspts with some type of higher level
education have less chances to complain than usdgrdower education level. Phau, I. and
Baird, M. (2008) came to the conclusion that therao link between income and different
levels of complaint behavior [15].

The results of the research conducted by Homburds;ist, A., and Koschate N. (2010) show
that women, as users of services, devote mordiatten user service issues, unlike men. These
authors come to the conclusion that older useer@ need for the company to provide a fair
treatment for handling their complaint process.0Alsith regard to user’s education level, the
results of the research support the assumptionusexs having higher education are able to
evaluate the handling of complaints by a company imoutcome is better than those with
lower levels of education [9].

The work of the authors Metehan, T. and Yasemif, 2011) points out that users older than
40 start to expect more from the services theyhmase, and also they do not have much interest
in terms of social expectations and perceptionsherefore they are more prone to complain.
Also, respondents older than 54 may have more dwvaédable than those who are younger and
are therefore willing to spend more time and investe effort to file a complaint. In the study
by these authors, education is another variabke,influence of which on the complaint
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behavior is questioned. A high education leveteated as a demographic variable that can be
linked to a greater propensity of the user to lodgemplaint, notify injustice and form higher
expectations of the services. The results also shatwsers with higher income buy more, and
therefore can be expected to complain more. Thewgstson is that individual users with higher
incomes have greater personal resources that #tem to express their dissatisfaction more
easily [11].

Based on the literature review, it can be conclutthed there is no compliance in terms of
interpreting the impact of particular user charasties. A database of permanent, loyal users
is a key resource for survival of a company. Thaeef employees need to improve and
strengthen their contacts with users. It is impdrteo keep users focused on achieving
consistent levels of loyalty and, consequentlypmffitability. Since failures are inevitable, it
IS necessary to provide adequate service recoverya back the loyalty of users who have
filed a complaint in response to unsatisfactoryugalprovided by a particular company. The
prerequisite for ensuring the loyalty of previoudigsatisfied users is to have information about
them. In order to implement an adequate servicevesy program, it is necessary to have a
database of currently dissatisfied, and then lagatls.

3. METHODOLOGY OF RESEARCH

This paper analyzes the impact of socio-demogragiacacteristics of users - complainants,
on their loyalty to travel agencies. The conduatesearch aims to establish a statistically
significant difference in the loyalty of complairtarwith respect to their socio-demographic
characteristics (gender, age, monthly income arsideace). The starting point for the
realization of this goal is to conduct research emitect data. The research was conducted in
Serbia and Croatia in the form of structured tgstimough a questionnaire distributed online.
A questionnaire consisting of two parts was comgdsased on the review of the relevant
literature (Homburg, Furst & Koschate, 2010; Mait2001; Karatepe, 2006). Questions related
to the socio-demographic characteristics of ther ygender, age, monthly income and
residence) are included in the first part of thegjionnaire. The second part of the questionnaire
deals with the loyalty of the complainant. Respartsleesponded to the statements offered in
the second part of the questionnaire by giving ggatito 5 (1 - | completely disagree, 5 - |
completely agree).

Starting from the main topic as well as researdisyof this paper, and taking into account the
previous research on this topic, the main hyposhettiat will be the subject to testing with the
intention of proving it - is as follows:

Ho: There is a statistically significant differenae the loyalty of complainants among tourist
services users of various socio-demographic charsstics.

The set hypothesisdis broken down into the following four, auxiliaypotheses:

H1i: There is a statistically significant differencethe loyalty of complainants among users of
the different types of tourist services

Ho: There is a statistically significant differencethe loyalty of complainants between users
of tourist services of different ages

Hs: There is a statistically significant differencethe loyalty of complainants among tourist
services users of different amounts of monthly meo

Has: There is a statistically significant differencethe loyalty of complainants between tourist
service users with different place of residence.

145



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

The survey was conducted in Serbia and Croatiadmtveptember 2016 and January 2017,
covering 116 respondents from Serbia and 106 refgyds from Croatia. Table 1 shows the

description of the sample, separately for Serbchsmparately for Croatia.

Table 1: Description of the sample of respondemmis fSerbia and Croatia

SERBIA CROATIA
VARIABLE ABSOLUTE PERCENTAGE % ABSOLUTE PERCENTAGE
FREQUENCIES FREQUENCIES %
Gender of | Male 44 37.9 21 19.8
trssponden Female 72 62.1 85 80.2
18-27 69 59.5 10 9.4
28-37 26 22.4 13 12.3
Age of don | 3847 11 95 8 75
[eSPO” en857 8 6.9 15 14.2
s (in 58-67 2 1.7 20 19.9
years) r
68 an - - 40 37.7
more
Elementary
school or 1 .9 - -
less
Level of High School 37 31.9 17 16.0
Education | University 51 44.0 64 604
or college
Master 23 19.8 24 22.6
Doctorate 4 3.4 1 .9
ggoto EUR 37 3238 Up to EUR 200| 2 1.9
Between
EUR 200- 15 12.9 e 6.6
200-300
300
Between
EUR 300- 23 19.0 Between EUR) 10.4
300-400
Monthi 400
onthly
. Between
Income | EyYR 400- 11 9.5 EEHIEED BN 5o 11.3
400-500
500
Between
EUR 500- 16 13.8 ERETENSR | ) 17.9
500-600
600
gggr EUR 14 12.1 Over EUR 600| 55 51.9
Place of City 100 86.2 95 89.6
residence | Village 16 13.8 11 10.4
Number 1-2 31 26.7 20 19.8
of family 3-4 62 52.6 81 75.5
members | 5 and more 23 20.7 5 4.7
Once per 33 28.4 6 5.7
year
2-3 times 44 37.9 27 24.5
per year
Travels 4 and more
per year times per 14 12.1 70 67.0
year
| do not
travel every 25 21.6 3 2.8
year
Average | Below EUR Below EUR| - =
annual | 100 A 24.1 100
travel EUR 100-
spending | 200 17 14.7 EUR 100-200| 17 16.0
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of the Over EUR More than EUR

household | 200 /1 o 200 &° Ea)
How Once 76 65.5 22 20.8
many Two or

times three times =0 = = e

services of| Four or
the travel | more times
agency
last
travelled
with have
been used
so far?

10 8.6 29 27.4

Source:Calculation by the authors

The answers to the questions and evaluations afttements from the questionnaires were
processed using the statistical software IBM SPE3almogorov - Smirnov test and Sapiro

- Vilkov test was used to check the normality & #thedule. The distribution of the results of
the continuous variables by gender and the placesadence is not normal, so Man-Vitney U
test was used to test the auxiliary hypothesige$bother auxiliary hypotheses (age and amount
of monthly income), Kruskal-Volis test was usedras-parametric technique because the
distribution of results was not normal.

4. RESULTS OF RESEARCH AND DISCUSSION

4.1. Determining statistically significant differerces in the loyalty of complainants relative
to tourist service user gender

The assumption about the normal distribution wascoafirmed, and the determination of a

statistically significant difference in the compmiant's loyalty with respect to the gender was
investigated using the Mann-Whitney U test as a-pemametric alternative of the t test of

independent samples (Table 2). In order to consirgeresult of Z approximation as statistically
significant difference, the significance shouldéss than the required limit value of 0.05.

Table 2: Statistics of test

Country Loyalty of the complainant
Mann-Whitney U 1482,5
Wilcoxon W 4110,5
SERBIA 7 -584
Asymp. Sig. (2-tailed) ,559
Mann-Whitney U 796,5
Wilcoxon W 1027,5
CROATIA 7 771
Asymp. Sig. (2-tailed) 441

Source:Calculation by the authors

147



Conference Proceedings®2nternational Scientific Conference ITEMA 2018

Table 3: Mean value of rank and median

Country Gender N Mean Rank Median
Loyalty of the Male 44 60.81 4.0
SERBIA complainant Female 72 57.09 3.6
Total 116
Loyalty of the Male 21 48.93 4.0
CROATIA complainant Female 85 54.63 4.0
Total 106

Source:Calculation by the authors

The Mann-Whitney test did not reveal any statidiiycgignificant difference in loyalty between
male (Md = 4.0, n = 44) and female (Md = 3.6, nZ} in Serbia, U = 1482.5, Z =-0.584, p =
0.559, r = 0.05 (low impact). Male and female imtge are equally loyal to travel agencies.

The Mann-Whitney test did not reveal any statidliycsignificant difference in loyalty of male
(Md =4.0, n =21) and female (Md = 4.0, n = 85 imatia, U = 796.5, Z=-0.771, p = 0.441,
r = 0.07 (small effect). Male and female in Croatia equally loyal to travel agencies.

The Mann-Whitney tests in Serbia and Croatia ditldatermine any statistically significant
difference in the loyalty of complainants with regdo their gender, and it can be concluded
that there is a statistically significant differena the loyalty of complainants between tourist
service users of the different gendet; Mihere is a statistically significant differencethe
loyalty of the complainant between tourist servizers of the of different gender, is not
accepted.

The assumption about the normal distribution wascoafirmed, and the determination of a
statistically significant difference in the complants’ loyalty with respect to the age of the
respondents was investigated using the Kruskali$vigét as a non-parametric alternative to a
single-factor analysis of the variance of differgnbups (Table 4). If the value of the test is
statistically significant, the results are converit@o ranks, so mean ranges and median values
are compared.

Table 4: Ranges

Country Age of respondents N Mean Rank
18-27 69 59.62
28-37 26 51.40
Loyalty of 38-47 11 52.27
SERBIA complainants 48-57 8 73.69
58-67 2 85.75
Total 116
18-27 10 39.25
28-37 13 44.88
Loyalty of 38-47 8 47.25
CROATIA complainants 48-57 15 40.63
58-67 20 57.33
68 and more 40
Total 106 64.03

Source:Calculation by the authors
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Table 5: Statistics of the test

Country Loyalty of complainants
Chi-Square 4,662
SERBIA df 4
Asymp. Sig. ,324
Chi-Square 11,430
CROATIA df 5
Asymp. Sig. ,043

Source:Calculation by the authors

The Kruskal-Wallis test did not disclose a stataty significant difference in the loyalty of
complainants with regard to age of respondentemi8 (Gp1, n = 69: 18-27, Gp2, n = 26: 28-
37, Gp3, n =11: 38-47 year, Gp4, n = 8: 48-57 3€@p5, n = 2: 58-67 years), c2 (4, n = 116)
=4.662, p = 0.324. Respondents of different agedrbia are equally loyal to travel agencies.
The Kruskal-Wallis test revealed a statisticallgnsiicant difference in the loyalty of
complainants with regards to age of the respondar@oatia (Gpl, n = 10: 18-27, Gp2, n =
13: 28-37, Gp3, n = 8: 38-47 Gp4, n = 15: 48-575Gp= 20: 58-67 and Gp6, n = 40: 68 and
older), c2 (5, n = 106) = 11.430, p = 0.043. Conmalats' loyalty is highest among respondents
aged 58-67 years (Mean Rank = 57.33, Md = 4.0) t@goungest respondents who are aged
18-27 (Mean Rank = 39.25, Md = 3.7).

The Kruskal-Wallis tests in Serbia and Croatia diot reveal a statistically significant
difference in the loyalty of complainants with regj#o age of the respondents, hence it can be
concluded that the hypothesis:Hhere is a statistically significant differencethe loyalty of
complainants between tourist service users of thigfferent age, is not accepted.

The assumption about the normal distribution wascoafirmed, and the determination of the
statistically significant difference in the loyaky complainants relative to the monthly income
of the respondents was investigated using the lalddlallis test, as a non-parametric
alternative to a single-factor analysis of the aace of different groups (Table 6). If the value
of the test is statistically significant, the r@sudre converted into ranks, so mean ranges and
median values are compared.

Table 6: Ranges

Country Monthly income of respondents N Mean Rank
Up to EUR 200 37 62.92
EUR 200-300 15 70.23
Loyalty of EUR 300-400 23 64.28
SERBIA complainants EUR 400-500 11 42.77
EUR 500-600 16 51.94
Over EUR 600 14 44.61
Total 116
Up to EUR 200 2 74.50
EUR 200-300 7 36.64
Loyalty of EUR 300-400 11 48.32
CROATIA complainants EUR 400-500 12 32.71
EUR 500-600 19 54.24
Over EUR 600 55 60.20
Total 106

Source:Calculation by the authors
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Table 7: Statistics of the test

Country Loyalty of complainants
Chi-Square 8,748
SERBIA df 5
Asymp. Sig. ,120
Chi-Square 11,776
CROATIA df 5
Asymp. Sig. ,038

Source:Calculation by the authors

The Kruskal-Wallis test did not disclose a stataty significant difference in the loyalty of
complainants with regard to the amount of monthgoime of respondents in Serbia (Gp1, n =
37: up to EUR 200, Gp2, n = 15: EUR 200-300, Gp3,23: EUR 300-400, Gp4, n=11: EUR
400-500, Gp5, n = 16: EUR 500-600, Gp6, n = 14r &R 600), c2 (5, n = 116) = 8,748, p
= 0.120. Respondents with varying levels of monihisome in Serbia are equally loyal to
travel agencies.

The Kruskal-Wallis test revealed a statisticallgrsiicant difference in the loyalty of
complainants with regard to the amount of monthlyoime of respondents in Croatia (Gp1, n
= 2: upto EUR 200, Gp2, n = 7: EUR 200-300, Gp3,11: EUR 300-400, Gp4, n=12: EUR
400-500, Gp5, n = 19: EUR 500-600, Gp6, n = 55r @&@R 600), c2 (5, n = 106) = 11,776, p
= 0.038. The loyalty of complainants is highest amoespondents with monthly income up to
EUR 200 (Mean Rank = 74.50, Md = 4.3), and the Bsabhmong respondents with monthly
income between EUR 400 and 500 (Mean Rank = 3R®idls 3.4).

The Kruskal-Wallis test in Serbia did not revealilwhn Croatia it revealed a statistically

significant difference in the loyalty of complairtarwith regard to monthly income of the

respondents, hence, it can be concluded that fhethgsis H: There is a statistically significant

difference in the loyalty of complainants amongristuservices users of different amounts of
monthly income, is partially accepted.

The assumption about the normal distribution wascoafirmed, and the determination of the
statistically significant difference in the complants’ loyalty with respect to the place of
residence of the respondents was investigated ubmgViann-Whitney U test, as a non-
parametric alternative of the t-test of independamples (Table 8).

Table 8: Statistics of the test

Country Loyalty of the complainant
Mann-Whitney U 675.5
Wilcoxon W 5725.5

SERBIA 7 ~1.008
Asymp. Sig. (2-tailed) 313
Mann-Whitney U 283.5
Wilcoxon W 349.5

CROATIA 7 2510
Asymp. Sig. (2-tailed) .012

Source:Calculation by the authors
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Table 9: Mean value of rank and median

Country Place of living N Mean Rank Median
City 100 57.26 36
SERBIA Egﬁqa'fi.ﬂ;ﬂle Village 16 66.28 41
P Total 116
City 95 56.02 4.0
CROATIA tg?na'fglg;tnﬁe Village 11 31.77 36
P Total 106

Source:Calculation by the authors

The Mann-Whitney test did not reveal a statisticaignificant difference in the loyalty of the
respondents residing in cities (Md = 3.6, n = 18@) villages (Md = 4.1, n = 16) in Serbia, U
= 675.0, Z =-1,008, p = 0.313, r = 0.09 (a snalluence). Respondents from the city and
villages in Serbia are equally loyal to travel ages.

The Mann-Whitney test revealed a statistically digant difference in the loyalty of
respondents residing in cities (Md = 4.0, n = 9% gillages (Md = 3.6, n = 11) in Croatia, U
=283.5, Z=-2.510, p =0.012, r = 0.24 (smalnedium influence). Loyalty to travel agencies
is higher among respondents from cities compareddpondents from villages.

Bearing in mind that the Mann - Whitney U test iarl8a did not disclose a statistically
significant difference in the loyalty of complairtarwith regard to the place of respondents’
residence, while in Croatia it did reveal a stat#ly significant difference, it can be concluded
that the established hypothesis Hhere is a statistically significant differencetihe loyalty of
complainants between tourist service users witlfiediht place of residence, is partially
accepted.

After examining statistically significant differe@s in the loyalty of the complainant relative to
the individual socio-demographic characteristicshaf respondents (i.e. tourist service users)
through four individual hypotheses:

Hi: There is a statistically significant differencethe loyalty of complainants between tourist
service users of different gendat is not accepted

H>: There is a statistically significant differencethe loyalty of complainants between tourist
services users of different agi is not accepted

Ha: There is a statistically significant differencethe loyalty of complainants between tourist
services users of different amounts of monthly mec-it is partially accepted

H4: There is a statistically significant differenaethe loyalty of complainants between the
tourist service users of the with a different plateesidence # is partially acceptep

it can be concluded that the above assumpti®There is a statistically significant difference
in the loyalty of complainants between tourist sgFwusers of various socio-demographic
characteristicds partially accepted

5. CONCLUSION
The results of the conducted research partiallyficoed the existence of a statistically
significant difference in the loyalty of complainanamong users of different socio-

demographic characteristics. Respondents from &efbdifferent gender, age, income level
and place of residence are equally loyal to traagencies. Male and female in Croatia are
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equally loyal to travel agencies. The results efdtudy also showed that among the respondents
from Croatia the loyalty of complainants was at lighest level among the respondents aged
58-67, and the smallest among the respondents B8&Y¥. Among the respondents from
Croatia the highest level of loyalty is among reggpents with monthly income up to EUR 200,
and the smallest among respondents with monthynnecbetween EUR 400 and 500. Loyalty
to tourist agencies is higher among respondenidimgsin cities in Croatia compared to the
respondents from the village.

The results of certain research conducted in tragehcies have shown that a negligible number
of satisfied users would contact the agency afterttip, to thank and congratulate them on
good organization [8]. Some travel agencies hgveliay to contact their former users at least
six times a year. When users only contact the tragency on their own initiative only when
they are dissatisfied and use this occasion to ggasons for their dissatisfaction, then this
should be used as an opportunity to maintain weations. Submission of a complaint by an
unsatisfied user and afterwards a service recovanybe used to retain dissatisfied users and
to build better and longer-term relationships. @atly information about dissatisfied users
provides travel agencies with the opportunity tmnieh a recovery service. Creating a database
with user profiles can help agencies overcome -Hotganizational communication problems.
The advisory role of employees and personalizedices for each user of a specific travel
agency provides a wide range of alternative sahstiand is only possible when information
about service users is available.

Complaint behavior is a field of research that tdes all aspects involved in service failure.
The identified partial acceptance of the main higpsis is sufficient to show that the influence
of certain socio-demographic characteristics uperliayalty of complainants is affected. After
conducting the research, certain questions thatseae as the starting point for future research
arise. In addition to examining the impact of tleeis-demographic characteristics of the
complainant, new research can be based on detegrhme impact of psychographic factors on
the loyalty of the complainant.

In modern, competitive conditions based on a steugm retain each user, it is necessary to
improve employee sales techniques, strengthen roestoelations and encourage their
engagement in communication with the travel ageMglien users are dissatisfied, actions
taken by the travel agency must be faster and tédetowards the right users. Dissemination
of customer information and building relationshigsed on mutual trust is an adequate basis
for achieving high turnover with adequate profitépiand consistent levels of loyalty.
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Abstract: Tourism development produces various positive agative effects in the planning
and management of protected areas, especiallylimevable and sensitive areas that are under
increased pressure from visitors. Spatial plannimgjich is based on adequate spatial
development in accordance with environmental ptaiacas well as projections of the volume
and structure of tourist demand, aims at integtag@rvation of tourism in accordance with the
possibilities and characteristics of the area. #presents the only means for resolving
developmental contradictions between nature anddoy aims to transform this conflict into
a positive/sustainable direction of interdependebetveen tourism development and nature
protection.

The paper deals with the problem of sustainableisou development in the Special Nature
Reserve "Uvac", relying on the solutions definedhi& Spatial Plan of the Special Purpose
Area of the Special Nature Reserve Uvac (SPSPASEE). The Special Nature Reserve Uvac
represents a natural good of exceptional importaragural good of the first category). The
tendency has been that through planning solutiond propositions, to solve the active
problems, define clearer tourist products and ptize activities in short and long term future.
The results presented in this paper will contribtaebetter understanding of the problems,
limitations, but also opportunities for sustainaligurism development in this and other
protected areas.

Keywords: tourism development, spatial planning, protectedtural area, conflicts,
sustainable development

1. INTRODUCTION

objectives, strategic development determinationsesr and regimes of protection,

arrangement, and use of space, position and cagsagftpriority tourist sites in accordance
with the quality of resources and the possibilityrational infrastructural equipping, phases,
measures, and instruments of implementation, asasethe need for further elaboration by
appropriate urban plans and programs.

I n the Republic of Serbia, the spatial plan, as Bidmciplinary complex document, defines:

Spatial planning is promoted as one of the instnimef sustainable development that can offer
integrated territorial development, whose basi& iasthe planning of sustainable territorial
development as a general strategic framework foeige and sectoral policies [1]. In strategic

60 University of Belgrade - Faculty of Geography, &ntski trg 3/I1l, Belgrade, Serbia
61 University of Belgrade - Faculty of Geography, &ntski trg 3/I1l, Belgrade, Serbia
62 University of Belgrade - Faculty of Geography, &ntski trg 3/I1l, Belgrade, Serbia
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planning and direction of the sustainable develagmétourist areas and centers, spatial and
environmental planning have an integrative role thanifests itself through spatial planning
and environmental quality management [2], [3].

The research subject in this paper is Spatial Bla8pecial Purpose Area of the Special Nature
Reserve Uvac (SPSPA SNR Uvac) with a special engphas the concept of tourism
development proposed in this plan. The aim of @iy@epis to point out the importance and role
of the spatial plan as an instrument for tourisnaettigoment, following the example of the
Special Nature Reserve Uvac (SNR Uvac). The reBgasults can serve as a basis (starting
point) for planning development in similar areas.

2. STUDY AREA

The area of the SNR Uvac is located in the farlswastern part of Serbia and partly borders
with Montenegro. In regional-geographical termsg, phanned area belongs to the area of Stari
Vlah, and, in administrative terms, to Zlatibor, tdweica, and Raska administrative districts.

The subject of analysis in this paper is the Sp&i@n for Special Purpose Area of the SNR
Uvac, which includes the area of the SNR Uvac wsthrotected zone (Figure 1). The protected
zone of SNR Uvac covers the Uvac River basin ardbedorotected area of the SNR Uvac
upstream from the Radoinja water dam profile amdBbrostica river basin on PeSter Field.
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Figure 1: The area covered by Spatial Plan for apBarpose Area of the SNR Uvac
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3. POTENTIALS, LIMITATIONS AND OBJECTIVES OF TOURIS M
DEVELOPMENT

Potentials of the planned area for tourism devekaqrare: water wealth (lakes, watercourses,
springs and karst springs, groundwater, minerahgpy; the existing network of | and Il class
state roads, and the planned Belgrade-South Adhaihway and the Belgrade-Bar railway in
the immediate vicinity of the area; diverse floraldauna (griffon vulture population, etc.);
natural resources proclaimed and envisaged foegtion (Uvac, PeSter Field, etc.); diverse,
representative, and attractive relief elementsv@dimeanders of Uvadpalovi¢ gorge, PeSter
Plateau, etc.; three large speleological struct(ii8stka, Ledena, and Tuda caves); cultural
goods; high-quality and competent staff of the SBVvac administrator; good geo-strategic
location of the area and attractive wider, regipta@lrist context; rich ethnological capacities
(tradition, events, crafts, cuisine, customs, ptphvate initiative and privatization of
accommodation facilities.

The basic problems and limitations of the planneg &or tourism development are: low level
of area protection and development managementogical problems — the unresolved issue
of waste communal waters coming from settlemené&i& landfill and numerous solid waste
dumps, disposal and elimination of wood processiagte; disorder and lack of equipment of
public spaces and facilities for visitors’ stay aadreation, lack of visitor centers; low level of
accessibility to attractive tourist sites; low leweé utility equipment, uncompleted technical
infrastructure and lack of coverage of public roadgh modern roadway; low level of
marketing penetration onto the national and Eunop®arket; illegal construction; lack of
regional cooperation — local understanding of dgwelent; abandoned accommodation
facilities; unfinished hotel privatization; lack ohique tourist offer within and outside of SNR
Uvac [4], [6].

3.1. Objectives

The main objective is tourism development in linghwthe requirements of preserving and
improving the quality of the environment and preseg natural values and resources, as well
as tourism development in line with interests atichidating the development of local
communities, primarily communities in the ruralasd4].

The specific objectives of tourism development are:

* Integrating the tourist offer of the area with ttegional offer and development of
specific tourist products according to the requieats of foreign and domestic tourist
demand;

e Conceiving, organizing, promotion, and completioh specific tourist offer and
attractive programs in the planned area;

* Increasing traffic accessibility and interconnegtiourist areas in order to unify and
secure all-year tourism offer;

e Completion of public utility and tourist infrastiuce for the needs of tourism
development and increasing service standards sfiegiand planned tourist capacities;

» Initiating and stimulating the development of coerpéntary tourism activities;

» Activation of the local population in the rural arand their housing fund for tourism
development [4].
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4. MAIN CONFLICTS IN THE AREA OF SNR UVAC

For the planning and implementation of protectiod austainable development of the area of
SNR Uvac, it is necessary to establish a strategyréducing the opposing interests of
sustainable protection of strategic natural resgsiend natural values in relation to tourism
development and other economic activities and loeaimunity development.

The main conflict in this area occurs between tlotgetion of nature and natural values and
tourism and other economic activities. Based on uhderlying principles of sustainable
development, it is essential to establish a balleteeen sustainable protection of values and
resources and sustainable development of the area.

This can be accomplished by establishing apprapragimes for the protection and use of
space with natural values and resources, sustaindéVelopment of tourism and other
economic activities, controlled spatial plannirtgnsilating corporate social responsibility and
natural values and resources protection managdiefs].

There can also be a conflict between the local [adjom and the protection of natural values
and resources, as well as between the local populand tourism.

The basic principle for mitigating these potentiahflicts is the realization of benefits for the
local community, as follows:

* Inclusion of the local population in activities ¢ime protection and presentation of
natural resources (water, forests, etc.);

* Providing compensation or compensation progranimgpily in tourism) for damage
caused by restrictions within the regime of pratecbf natural resources;

» Contribution to the local economy, promotion and atlocal products in tourist offer,
and education of the population to promote natuadlies and involve them in the
provision of tourist and complementary services;

» Establishing a balance between the benefits ofsimuand other economic activities
crucial for the maintenance and development ofdbal community [4].

Realization of this principle implies undertakinfjaonumber of actions, primarily related to

infrastructural equipping of the area to meet theds of the local population and providing

new jobs and additional sources of income for thialpopulation. The feedback effects would
be the preserved demographic resources of rurasaamd the network of settlements,
developed activities complementary to the protectind use of space, and the involved local
population in the protection, arrangement, and @ton of natural and cultural resources and
the values of the area.

5. SUSTAINABLE TOURISM DEVELOPMENT CONCEPT

One of the basic development opportunities of thbjext area is sustainable tourism
development. It implies the development of a tourisconomy in line with environmental
capacities. On the one hand, the goal of this qairis¢o familiarize a large number of visitors
with the tourist values of this area and to acévatther complementary activities that would
enable tourism development or its products (anmabandry, forestry, production of healthy
food, beverages, textiles, etc.), while, on theepottand, these activities should be organized in
a way that does not endanger the ecological balairte area and the rich flora and fauna [2].
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The basic concept of tourism development is basgti@functional networking of the tourism
industry and activities at the broader regionaélend the internal organization of the tourism
industry and activities at the local level.

The dominant tourist products and tourism formthia area will be based on rich natural and
anthropogenic resources and the values of the areantains; lakes and rivers; cultural and
historical heritage; climate benefits — health-t@hi@tion tourism; ethnographic and ethnic

diversity — event tourism; tradition and villagesal-ethno tourism; geostrategic position and
traffic connections — transit tourism; natural aauthropogenic rarities and phenomena —
educational and ecological tourism; accommodatapacities — congress tourism; hunting and
fishing tourism [4].

All forms of tourism products should work harmorsby i.e. potential users should combine
several aspects of tourism [5]. The unity of cohignf a distinct regional character and implies
the existence of common itineraries with neighbgmmunicipalities and regions. At the same
time, the internal organization of tourism requirtke involvement of conventional and
traditional production into a single economic systidat would allow greater employment of
the local population, rise in competitiveness, slodv down demographic loss in certain parts
of the area (especially in the countryside). Theidatarting point is the activation of all the
potentials of the planned area so that the ustrgets to know about the advantages and tourist
values of this region, reach the destination thihoagganized or individual and comfortable
transport, find accommodation in high-quality famk, spend time rich in content, and return.
The need for education of managers and populabontahe role and significance of tourism,
marketing breakthrough on the Serbian and Europeaiet, increased traffic accessibility by
building state and local roads and quality accomatiod are a prerequisite for the realization
of this concept [4].

For the successful implementation of the plannattept of tourism development in the area
of SNR Uvac, the following priorities for tourisnedelopment have been defined:
* Full valorisation and better organization of the n§tourism potentials and tourist offer
— identity of space and competitiveness;
* Networking with neighboring and far regions in tinleique tourist zone of Western
Serbia — inter-municipal cooperation;
» Reconstruction, adaptation, and construction oesgary transport infrastructure that
would enable greater accessibility to local andareg tourist sites;
* Reconstruction and construction of accommodatiopaciéies in attractive tourist
destinations (centers, secondary centers, ands)pint
» Establishment of visitor centers, entry and infanp
* Implementation of permanent, multidisciplinary ealien of experts and population for
tourism development;
* Promotion of marketing tourism through promotioaatl information programs; at the
same time, insisting on existing tourism brands taedoromotion of new ones [4].

6. CONCLUSION

The spatial plan represents an effective tool @visg contradictions and conflicts between

environmental protection and tourism. In this wiys contradiction can be transformed into
the interdependence of tourism development andeatatection, because it should be noted
that tourism is an activity whose development rediy influenced by the conditions in the

natural environment [2].
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It is necessary to emphasize that an importanteguesite for increasing efficiency in

implementing planned decisions on sustainable gourinvolves adequate and continuous
information and involvement of key stakeholders dahd community in the spatial and
environmental planning process.

In the area of the SNR Uvac Spatial Plan, tourisouil be a more important economic branch
in the future. Tourism development will be realizadaccordance with the requirements of
preserving natural resources and values, whileeas the interests of local communities. It
IS necessary to secure the area opening in tertmafbt and integrate the tourist offer of the
area with the regional offer. Priority is the copiten, organization, promotion, and completion
of specific tourist offer and attractive programghe planned area, completion of public utility
and tourist infrastructure for the needs of tourdawelopment, increasing standards of services
within existing and planned tourist capacitiesivation of the local population in the rural area
and its housing fund for tourism development.
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Abstract: A great poet William Wordsworth once wrote in peeem “The world is too much
with us” that we do not have time to relax in woasd to see birds chirping on trees.
According to him we are becoming more materialiatid forgetting the real beauty of nature.
Birds are counted one of beauties of nature an@eaadthey are smile giver to human being.
When we get tired or bored of something we seel el a tranquil place to overcome the
tiredness. Different birds come every morning tdkenaur day fresh. But due to drainage
system, over population, cutting down of trees iawaghy other disturbances in the metro city
like Delhi, lots of species of birds are disappagrirapidly. Thus a conservation and
management system need to be required to stop tioigi@nd disappearance of birds. With the
government initiative and with the help of concerf&GOs and other departments we need to
settle to the construction of skyscrapers. As m@\kbird watching tourism is increasing
rapidly in the market, to make this tourism as fifistest outdoor activity in Delhi, the place
will have to focus on the conservation and protectf the wetlands and forests, management
of groundwater table to make a healthy ecosystemaceful habitats and pollution-free
environment for birds. Delhi will also have to centrate on what birdwatchers require,
including their safety, infrastructure, accessityiliquality of birdlife and proper guideA.little
struggle and effort is needed to make the extrdraages, which will create well maintenance
of the bird species for future bird lover tourist

Keywords: Bird species, problems, conservation, manageni@rmt watching tourism

INTRODUCTION

place which has its own share of birds and bir&tevThe number of small wetlands

and the conserved forests following the Aravallgas attracts many areal visitors
towards the arid topography of Delhi. After NairobiKenya, Delhi used to be the world’s
second most bird-rich capital city due to its foresver and wetlands in its surroundings. The
number of bird watching destinations in and aroDethi, which attract the bird lovers are the
“Okhla Bird Sanctuary”, “the Delhi Ridge”, “SultanpNational Park”, “Surajpur Wetlands”,
“Asola Wildlife Sanctuaries”, “Basai Wetlands”. Tlatent of Okhla Bird Sanctuary is four
square kilometres. It is located at the door ofddan Gautam Budh Nagar at Uttar Pradesh.
River Yamuna is passing by the OBS leaving thetoeyr of Delhi and enters Uttar Pradesh.
More than 320 bird species can be seen here inv@B20 water bird species, 44 woodland
species, and 43 migratory water birds. The greelhiadge forest is truly a gateway for
reserved birds and other animals for bird watcheswildlife lovers. The life of birds in this

Early morning, sunrise, fresh air and the sweetsaaillthe birds makes Delhi a unique
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ridge are rich with seasonal and of various typgesRose Finch, Green Heron, Woodpeckers,
Booted Eagles, etc., which are among the 200 Ipediss found in this region. The beautiful
Sultanpur National Park which is also called ageBylur Bird Sanctuary is situated 1 hour
distance from South Delhi and half an hour from @awn is a vast marshy land with varied
bird species of resident and migratory birds likéel Egret, Black Necked Stork, Weaver Bird,
Eurasian collared dove, Cattle Egret, Siberian €sakreater Flamingo, etc. This park is a
heaven for birds and also bird watchers. Surajpttand is situated on the fringes of Greater
Noida. It is a biodiversity park where birds likesiAn Openbill Stork, White-necked Stork,
Black-crowned Night Heron and Black-headed Ibisg tairds like Bristled Grassbird, Black-
necked Stork and Sarus Crane, etc., are found.pBhnishas 186 species of birds belonging to
44 families. Asola-Bhatti wildlife sanctuary iswstted at the south of Delhi, at Asola near
Tughlagabad in Delhi. 193 species of birds are beea in the sanctuary. Biogeographically it
is a best place for restoration of bird speciesaB®etland is situated in the Gurgaon District
of Delhi NCR. This wetland conserves high diversifybirds with at least 282 bird species
recorded of 2017. This wetland is the hotspot fatibg. Tourists and Media come here to have
E-photography and to make documentary movies foanchls, advertisements and
publications. Red headed Vulture, cattle egreatgrflamingo, water pipit, common crane etc.
are the beauty of Basai Wetland. Due to rapid ig&iion of human beings, the wetland has
become a major threat for birds and other aninale. to unsustainable development and rapid
urbanization, the wetlands, open forests and pestare in danger zone for the survival of
varied bird species. Agricultural lands are alsm$formed into an industrial land which is
causing pollution to air and underground waterdabausing threat for bird’s survival. As the
biodiversity is in tremendous loss, conservatiord ananagement is needed for better
sustainable tourism.

LITERATURE REVIEW FOR RESEARCH

We have studied selected literatures for the ptgssgyer. We have noticed several observations
of different researchers in the given field. Gilgerature has suggested numerous methods to
preserve and save migratory and local birds. We kearnt from different monitoring systems
used in other countries. For the literature review are giving names of selected articles.

1. (http://ceur-ws.org/Vol-1498/HAICTA 2015 paper54.pdfBird watching and
Ecotourism: An Innovative monitoring system to pxdjthe Species of Lesvos Island
to Potential Ecotourists. Chryssoula Chatzigeorgitmanna Simelli, Apostolos
Tsagaris. — The given work comprises with rare igseaf birds in Lesvos Island. The
place is known for birds, and meant especially tfer tourists who love to watch
different words. This article also tells about #utive and passive eco-tourism and also
teaches us how to save it. [19]

2. (http://www.diva-portal.org/smash/get/diva2:70618WETEXTO1.pdf ) A Bird
watching Database System. By. Conny Andersson. mapat of Information
technology, Uppsala University, Uppsala, Swede326 The article refers to the bird
watching database in order to analyse differeneldgments and new trends for the
populations of birds. The article has a vital iml@tion with the tables of database of
birds species. [20]

3. (https://indiabiodiversity.org/biodiv/content/docunt®document-8d97689a-1553-
455f-a4df-c7cee6821890/486.pdThe book of Indian Birds by Salim Ali. Publ. The
Bombay natural history society, Bombay, India. 1942 The book describes the
descriptions and illustrations of common and uncamrmndian birds. The book also
provides the scientific names of the local birdshesr names can be vary from area to
area. The book has helped us to find out namesliffiedences of local birds. [21]
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4. (https://www.researchgate.net/publication/30530783@hecklist of the_ birds of |
ndia/downloadl A checklist of the Birds of India by Praveen Ragjah Jayapal and
Aasheesh Pittie. The research paper withessesdeeadrthe selected birds species
within the Indian political boundaries. In the papee have noticed data of counted
birds species with the geographical land area pluBkc of India. This update of birds
species will help us to locate the some of thesb#kcies with their dwelling area. [22]

5. (http://www.moef.nic.in/downloads/public-informatii®hap-2-new.pdf
Identification manual on Birds by Ministry of Engimment and Forests — This is a
manual of Exotic and Indian birds with their speeafions. In this manual we read the
categorizations of birds species on names, ideatitins, legal status, trade and affected
states. We find out some common and special spethasds with the coloured image.
This given manual helped us to see the statugdd$ m the above given category. [23]

STUDY AREA

Delhi is located at 23.38 degree north and 77.18adeeast in the Northern part of India and
bounded by Haryana State on the Northwest and SBaflasthan state on the Southwest and
Uttar Pradesh state on the east. The metropolsicitiemarcated into three parts with the
Gangetic plains forming the major part, the Yamfload plain and the Delhi ridge. The flood
plain is filled with rich and fertile alluvial soilThe land stretches about 51.9 km long and 48.48
km wide. Delhi does not follow any specific pattgeographically and it is widely erratic fields
in the north to the dry parched hills which brarscbat of the Aravalli Hills of Rajasthan in the
south. The extreme end of Delhi spans from SarugaNm the northern part to Rajorki in the
southern part. Towards the extreme west is Najafgad extreme east is the holy Yamuna
River, Shahdara and Bhajanpura which are majorghggentres. The main city of Delhi ends
in Saket on the south and central northern ar€aimaught Place whilst the western boundary
limits at National Highway - 8. [7]

Figure: India map showing part of Delhi through Giftware
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OBJECTIVE

* To study the conservation pattern of the area.

* To study the present problems of the conservatidrirds of the given area.

* To find out the better solution and policies to @enve and manage the bird species for
better bird watching tourism

METHODOLOGY

* Primary data from the Ministry of Environment, Dielh

* Primary data from the field survey report.

» Appliance of Arc GIS software to show the studyaare

* Appliance of statistical techniques to study theldiof the area.

» Secondary data from the District Census Hand Boo&sispapers, internet sources,
wildlife books and magazines, officials and senfietdls published reports, research
articles and works of individual scholars.

ANALYSIS AND DISCUSSION

Many different species of migratory birds traveténéor nesting during the winter and enjoy
the weather up to the offspring, which makes the sdlourful and beautiful. Many tourists
gather to discover the colourful birds that nestliexhg the hidden place. For some of them bird
watching is not only the hobby but also it is a taésatisfaction and fulfilment of capturing
the memories of the beautiful birds in the camehn&hvis incredible and truly indescribable.
Only the bird lovers know the techniques of watghime birds in the bushes and jungles. They
have the thrill of observing the movements in three$ts or on the trees and run after the call of
the birds or stick patiently under the tree whéeythave nested.

Delhi is facing zero sparrow species, which wereeohome to Delhi. The reason is tall
buildings, over population, industries and facteraéand the most critical problem, which are
killing the sparrows, is the mobile phones and reotbwers. The radiation is the big issue
going on which is decreasing the migratory birds @re local birds. Today not a single sparrow
can be seen in Delhi NCR.

Special sightings of rare birds in Delhi NCR frofil3 to 2018 are shown below:

Yamuna Biodiversity Park spread over 457 acres. Special sightings — Gragdtlapwing,
mallard, ferruginous pochard, red-crested pochaddgarganey.

YEAR | SPECIES SPOTTED
2018 104
2017 103
2016 91
2015 109
2014 95
2013 100

Kamla Nehru Ridge spread over 200 acres. Special sightings — Woddshnd White-eared
Bulbul
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YEAR | SPECIES SPOTTED
2018 45
2017 55
2016 57

Tughlakabad Biodiversity Park spread over 200 acres. Special sightings — Sifke¢koha
and Common Woodshrike.

YEAR | SPECIES SPOTTED
2018 53
2017 26

Tilpath Valley Biodiversity Park spread over 172 acres. Special Sightings — Y eéliattled
Lapwing and yellow-eyed Babbler.

YEAR | SPECIES SPOTTED
2018 42
2017 26

Common Pochard is now rare in NCBUt (International Union for Conservation of Nature
IUCN's latest report is proof of how wetlands hare either disappearing or are not able to
support aquatic and bird life any more. The IUCH list now has a total of 180 bird species
in India in the threatened category as againstlast3year. In NCR, several water bodies are
polluted to support plant life. In parts of the Yama, there is no Hydrilla or vallisneria and
other aquatic plants which many water birds feed™his is a very worrying report. Northern
lapwing, a beautiful green bird, prefers marshlanfisfou notice, marshlands are being
encroached rapidly by infrastructure projects. Steppe eagle likes feeding on reptiles and
insects but its food is depleting. Diclofenac ussaverely impacting the raptors, “said Faiyaz
A Khudsar, scientist in charge, Yamuna Biodivergigyk. BNHS in its statement said, “Older
BNHS studies had revealed that just like steppdeethgee vulture species--white-backed,
slenderbilled and long-billed--have been sever#fcted by veterinary diclofenac. Subsequent
research had also highlighted the diclofenac threstd-headed and Egyptian vulture.

According to Bikram Grewal the Okhla Bird Sanctudrgs recorded around 350 great
cormorants by the second week of November 2018 aosdo 450 in 2017 and 475 in 2016.
Similarly, only three northern shovellers have bemsorded against 18 in 2017, which itself
was a huge drop from 96 in 2016. The same canideabaut common pochards — only two
have been seen in 2018 against 21 in 2017 and Z01i6. The park has also recorded arrival
of five northern pintails compared to seven in 2@hd 28 in 2016, and that of three gadwalls
against 24 in 2017 and 142 in 2016. “We have sestrag drop in numbers compared to 2016
and a slight drop against last year's counts. Tolufoon and the resultant haze could be
affecting them. We have seen shovellers do a rettee waterbody but they did not return
after that and may have proceeded to parts of Haryaaid Faiyaz Khudsar, scientist in charge
at the park. During winter, pollutants get trappedking it difficult for the birds to identify
their sites, he added. Jaswinder Waraich, anotinderp said locations like Okhla, Yamuna
Khadar and Dhanauri had recorded a drop, but soeneeporting good sightings. “They have
taken time to arrive and the numbers are slowlkipgcup in NCR,” said Waraich. NCR has
recorded a drop in overall bird species on the@Big Day — an annual birding event across
the region where birders set out to record diffesprecies with 238 species counted in 2018 as
compared to 268 in 2017. Bird species across éffiteiocations in the capital also recorded a
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slight drop compared to last year; however, thaelieen significant increases in locations like
Tughlakabad, Tilpath Valley and Okhla bird sancguahen compared to data from last year.
The important sightings recorded this year incluthedoriental scops owl — last seen in 2011
on the outskirts of NCR and extremely rare forrgrggon; a brown-hawk owl which was sighted
at Asola and a pair of grey-headed lapwing at tami¥na Biodiversity Park. “We are studying
if the migratory owl species have become residerttse capital or not,” said Dr Surya Prakash,
zoologist, JNU. Birders across the region feeldterall drop in numbers could be due local
climate change which may be affecting the migrafmitern of certain species, forcing them
to leave early. “By this time last year, a lot bétspecies hadn’t left but this time temperatures
have been very high and a few species have leéiteThas been little rainfall this winter and
the temperature has been warmer than normal wluald dhave resulted in this drop,” said
Nikhil Devasar, organiser of the event. Accordiadhe results, bird species almost doubled at
Tughlakabad this year, increasing from 26 last y@&b this time around while Tilpath Valley
recorded 42 species this year as compared to 2gdas Faiyaz Khudsar, scientist in-charge
at the Yamuna Biodiversity Park, said the increaisthese locations could be due to better
protection. “Grazing at Tilpath and Tughlakabad weaiced this year which has protected the
scrublands and resulted in an increase in insettrevertebrate diversity. This in turn attracts
more bird species to the area,” he said.

Okhla also recorded a significant improvement véi¢hspecies recorded this time around as
compared to 71 last year. Team captain Jaswindeai¢¥esaid the increase could be attributed
to careful scanning of the area and increased ablailof food this year. “The important
sightings at Okhla this year included booted eagkd)ards, grey bushchat and greater spotted
eagle,” said Waraich. With the Asian Waterbird GenAWC) 2018 currently underway in
Delhi-NCR, the findings of the first few days at I@& Bird Sanctuary have revealed that the
bird count has almost doubled since 2017. Therealsmsbeen an increase in the number of
species at the sanctuary. This year’s count at@DBmt Sanctuary revealed 11,622 water birds
as compared to 6,183 birds, which were recorded/éss. In addition, the number of different
species has also risen to 63 as compared to 581iA. Z’hese include nine species that fall
under the IUCN red-list of threatened species. Okbla Bird Sanctuary is one of the 466
Important Bird Area sites located in India. Thesighwas carried out by Wetlands International
South Asia, in collaboration with Gautam Buddh Nagarest Division, and a team of 30
members from different universities and Bombay Nattiistory Society. AWC Delhi state-
coordinator and ecologist TK Roy said that the aenkas also revealed sighting of two
uncommon species at the sanctuary this year —dttbern lapwing and the common shelduck.
“This a good sign for the ecology of the area. Baitlds are not very common to the area. In
fact, the northern lapwing has been sighted indradter several years. The count of species
has also risen this year and there has been aysgeadth in the numbers over the past two
years. This shows that there has been a reviv@khla,” Roy told TOI. In 2016, 3,113 birds
were recorded at Okhla, which consisted of 46 uhfie species. The same number has
increased to 11,622 this year, consisting of 68dht species. The oriental darter, painted
stork, black-headed Ibis, common pochard, greaietted eagle, ferruginous duck, wooly-
necked stork, northern lapwing and the river lagnane among the IUCN red-list threatened
species sighted at Okhla this year. Roy attribtitvedconsiderable increase in number of bird
count to more northern shovellers arriving at Okhl2017, along with a mixed flock of black-
headed and brown-headed gulls. “These birds woailliee spend their day around Yamuna
and come to Okhla at night. This year, howevery e staying at Okhla all day. This has
resulted in an increase in the overall count addirRoy added. The numbers could have been
even more, Roy said, but for the repair work atli@ktarrage in October, which saw a number
of waders leave the sanctuary. The census, whioktineed till January 21, covered other
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locations like the Yamuna floodplains, Delhi zoanfay Lake, Najafgarh drain and Surajpur
wetlands. Hundreds of birders gathered at wetldndssts and biodiversity parks of the capital
to spot and document as many bird species as jp@sEiey were participating in Big Bird Day
2018, an annual national event started by a birdnogip, Delhi bird. About 38 teams from
Delhi-NCR patrticipated in the event, each havingiQirders. The results, which will take a
couple of days to be compiled, play a crucial rolelocumenting the number of birds and
diversity in the country. In all, more than 10,06i€ders from across the country participated.
In Delhi-NCR, birding sites like Dighal, Sultanpiasai, Asola, Najafgarh, Yamuna Khadar,
Mangar Bani, Dhanauri, Dadri, Okhla Bird Sanctu#@mgvalis, Yamuna Biodiversity Park etc.
were explored. “It's very difficult to give the trds right away. We haven't got any reports of
exceptional sightings from Delhi-NCR yet,” said NikDevasar, one of the organisers who
spent a part of the day at Dighal. Yamuna BioditgiRark recorded 104 species this year as
compared with 103 last year. Rare sightings indutthe Grey-headed lapwing, Ferruginous
pochard, mallard, Red-crested pochard and gargdfidye Grey-headed lapwing is an
important sighting and we have been seeing forteks now. It is a rare bird for Delhi...the
count also helps us to know the right habitat amdrenment. A high count of bird’s means
that the habitat is thriving,” said Faiyaz A Khudsscientist in charge, Yamuna Biodiversity
Park.

At Kamla Nehru Ridge, the number of species spoittedt down to 45 in 2018 from 55 in
2017. Woodshrike and White-eared bulbul were thre saghtings in the area. However,
numbers at Tughlakabad Biodiversity Park and Tilpalley rose significantly in 2018 to 52
and 43 species recorded respectively as compatbdusi 26 species at each of the locations
in 2017. The sightings at these locations includesirkeer malkoha, common woodshrike,
Yellow wattled lapwing and Yellow-eyed babbler, amgathers. M Shah Hussain, scientist in
charge at Aravalli Biodiversity Park said, “A totdl900 birds of 79 species were spotted during
the count period. Important bird species that veeren in Aravalli Biodiversity Park included
Jungle bush quail, Eurasian eagle owl and Oriahtghrk”. He added, “Tufted duck was also
sighted at Neela Hauz Biodiversity Park after @storation. The highlights, Jungle bush qualil
and Eurasian eagle owl, are rare for south DelBiiarp fall in Numbers over Last Year at
Yamuna FloodplainsThe population of waterbirds in the Yamuna flolagps has gone down
considerably this year, though the number of sgesighted rose from last year's 23 to 32 this
time around, the latest findings of the Asian Waitek Census (AWC) 2018 have shown. The
number of water and water dependant birds wererdedoat 594 in 2018 — a sharp drop from
the 2,640 birds last year, which experts attridotdiuman interference on the floodplains,
climate change and pollution. “Due to global climahange, shrinking wetland habitats and
changing trends of long distant winter migratorydbj there has been a reduction in the
numbers at Yamuna. Last year, the majority of thesebers consisted of black-headed gulls,
which have now gone to Okhla this year,” AWC staterdinator TK Roy told TOI. The census,
which was simultaneously being conducted acrossaintries, were conducted at Yamuna
floodplains between Wazirabad barrage and the Nirain Bridge on January 13, by
volunteers from several universities, Greenpeaqeergenced birders from Delhi and the AWC
Delhi state coordinator and ecologist, TK Roy. Lyesdr's census recorded 1,996 black-headed
gulls at the Yamuna floodplains; however these remnlfell to just 99 this year. Among the
other birds which fell in numbers were the comm