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Povzetek Tehnologija razvija in spodbuja razli¢na podrocja delovanja organizacij
ter spreminja ustaljene okvire poslovnega sveta v smislu digitalnega. Ekosistem
organizacij se skozi razlicne plasti delovanja posameznika, druzbe, nacionalnih in
globalnih okvirov prepleta z osnovno celico druzbe. Zagotavlja osnovo za
prezivetje in trajnost. Zaradi kulturnih, druzbenih in ekonomskih sprememb, ki so
med drugim tudi pod vplivom digitalnih tehnologij, je svet presel v pozitivne
spremembe zivljenja zaposlenih, organizacij in druzbe nasploh. Povezovanje
organizacij v ekosisteme pomeni pot do kompleksnih in neizogibnih povezav, ki
ustvarjajo moznosti za dolgoroéno povezovanje in mo¢ organizacij. Z
usmerjenostjo v inoviranje delovanja s podporo razlicnih organizacij in
ustvarjanjem ckosistemov kot poslovnih modelov, organizacijske vede vnasajo
nove principe delovanja v smeri trajnostnega razvoja in neposredne povezljivosti
tehnologije s clovekom. 38. mednarodna konferenca o razvoju organizacijskih
znanosti v letu 2019 prinasa nov zagon na podrocju tako dojemanja posameznika
kot bistvenega clena organizacij kot tehnologije, ki spodbuja razvoj razli¢nih
vidikov povezanih z digitalnimi spremembami. Digitalno podprti zaposleni,
digitalno podprto delo in digitalna podpora tehnologije ustvatja nove trende
organizacij, ki pa se vedno znova vracajo v bit svojega delovanja — ekosistem kot
paradigmo mreZenja in povezovanja posameznikov in organizacij.
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Abstract The technology is the key enabler of the development. It stimulates
different areas of organizations and changes the established business in terms of
digital. The ecosystem of organizations interwines with the basic cell of society
through various layers of individuals, society, national and global layers. It provides
a basis for survival and sustainability. The life of employees, organizations and the
society in general is changing positively due to cultural, social and economic
changes, influenced with digital technology. Integrating organizations into
ecosystems is the way to complex connections that create opportunities for long-
term integration and the power of organizations. Organizational sciences
introduce new principles for sustainable development and connection of human
and technology by focusing on innovative actions supporting diverse organizations
and establishing ecosystems as business models. The 38th International
Conference on Organizational Science Development in 2019 brings a new impetus
to the perception of an individual as an essential member of organizations as well
as the technology that promotes the development of various aspects of digital
transformation. Digital-supported employees, digitally-enabled work and digital
technology support create new trends in organizations, while returning to the
essence of their operation — the ecosystem as a paradigm of networking and linking
individuals and organizations.

Keywords: * ecosystem ¢ organizational sciences * digitalization ® sustainability ®
international conference *
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1 Introduction

In the 21st century, ecological changes are becoming more numerous, and the
causes of life threatening our planet are innumerable. Due to climate change, the
question of survival and the man himself is raised. Education in the field of
environmental protection and sustainable development therefore represents the

imperative of every modern educational system.

Considering the role of universities in society, they are under increasing pressure
to engage and respond to the problems of environmental problems and climate
change, as well as other issues of sustainable development. Universities are
expected to be engines and innovation centers for sustainable development,
through teaching, learning, research and development, innovative use of digital
technologies. The role of the university does not end after basic and postgraduate
studies. It extends beyond, through the abundance of activities that involve the
formation of a research core, planning, designing, building campuses and
expanding capacities. The role of research centers extends to raising awareness
of the wider layers of the community through undertaking actions to reduce
negative environmental impacts, as well as through good examples of
sustainability. (United Nations Environment Programme , 2013) However, in
reality, the connection between theory and practice in this field has not yet come
to life. The aim of this paper is to point out the need to reorient education
towards education for sustainable development. Also, one of the goals of the
work is to inspire the management of the universities in Serbia to develop and
implement a transformative strategy for establishing "green campuses" as a
resource for reducing carbon dioxide. Creating "green campuses" will provide an
opportunity to build institutional capacity to integrate the sustainability principle
in all segments of university life and work. This paper aims to point out the need
to improve the sustainability of the university in Serbia and to drive all those
interested in the path of sustainability. It is impossible to build sustainable
development in a country where universities promote unsustainability.
Therefore, the aim of this paper is to point to the fact that a sustainable university
can be a catalyst for the building of a sustainable environment and the entire
broader and wider community, as well as new paradigms of the "green economy".
In addition to theoretical considerations, the paper will also present an example
of good practice of the Green University, specifically the Integrated Educational
System for Natural and Social Sciences (IOS) with a special emphasis on two of
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its faculties - Faculty of Business Studies and Law and the Faculty of Information

Technology and Engineering in Belgrade.
2 Education for Sustainable Development in the Republic of Serbia

In the system of higher education in the Republic of Serbia, there is a relatively
large number of young people studying, but a very small percentage of those who
complete studies within a deadline that can be considered useful and acceptable
to society (8-10 % of the total enrolled). In total, today's education system is
unsustainable, not efficient enough and there is not enough high-quality outcome

at all levels.

As a result, there is a low overall educational level, a large percentage of dropouts
at all levels of education, a large outflow of educated personnel abroad, a lack of
quality standards, rigid and outdated programs and a lack of complex and modern
skills necessary in the educated process.

In this sense, the concept of education for sustainable development implies not
only the application of content on sustainable development in the education
system, but also a new education system that supports the knowledge-based
economy and represents a necessary presupposition for the sustainable
development of the society as a whole. Education should integrate knowledge
and methods of finding the best techniques and methods in all spheres of human
life, to ensure the conditions necessary for the application of interdisciplinary
principles of sustainable development with greater involvement of the civil
sector. This means that education for sustainable development must ensure
mutual cooperation between all stakeholders (schools, universities, economic
sectors, governmental and non-governmental civil society organizations, etc.)
and intensively strengthen international cooperation with relevant scientific and
educational institutions. (http://www.merz.gov.rs:36) Sustainable consumption
comprises several areas: avoiding the creation of excess waste, efficient use of
energy, water, transport, healthy nutrition and ecological procurement. In
addition to households that represent the basis of the consumer market, this
process also concerns the economy, educational institutions and all other
organizations and institutions. When it comes to sustainable consumption, it

means in primary schools rational use of energy and water and proper waste
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management, including recycling . (Grindsted T.S., 2011; Vecei Funda V.,
Kalini¢, M., Vladisavljevi¢, R., Ivkovi¢ B., 2014; Jovanovi¢ L., 2000).

Prerequisites for inclusion in the international program Eco-schools and Eco-
universities / faculties also provide provisions on sustainable education defined
in the National Strategy for Sustainable Development of the Republic of Serbia.
"All stakeholders should be motivated and supported to work on developing
education for sustainable development and integrating sustainable development
into a formal education system, in all relevant subjects, as well as in informal

forms of education". (http://www.merz.gov.rs:36).

"The objectives and immediate measures that should contribute to achieving a
single main goal of a sustainable education system include: providing more
favorable general conditions for economic and financial, institutional and
technical support to reforms in education and education for sustainable
development; promoting the principles and practices of sustainable development
and sustainable education through formal and non-formal learning; appropriate
training on sustainable development for teachers of all levels of education;
systematic development of research in education for sustainable development;
Continuous improvement of cooperation in education reform at the national,
regional and international level". (http:/ /www.merz.gov.rs:36) Depending on the
program they implement, Eco-schools and Eco-Universities / Faculties conceive
numerous forms of daily as well as occasional consumption that can be
significantly reduced or even avoided, as well as all redundant and unnecessary

forms of consumption by their pupils / students and employees.

The opportunity for larger or smaller changes should not be sought only in
educational reforms that are most often overwhelmed. A new way of learning
with the great activity of students is provided by special programs and projects.
(Vecei Funda V. 2007)

The International Program of Eco-Schools and Eco-Universities / Faculties
provides great opportunities for developing awareness of the importance of
environmental protection in accordance with the principles of sustainable
development. The organization "Ambassadors of Sustainable Development and

Environment" has the role of the National Operator in Serbia and is the only
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one authorized to implement the program of the Foundation for Environmental
Education (FEE). (Braun G. 2010)

The International Eco-School program also applies to higher education
institutions called Eco-University (which includes steps adapted from the
umbrella Eco-School Program). In Serbia, where the practice of student
campuses did not come into being, the program was adapted to be applicable to
our conditions and refers to individual faculties - Eco-faculty. In doing so, the
FEE rules and UNEP recommendations are consulted by the Greening
University Toolkit. All interested faculties and universities should contact the
National Operator by completing the Application for Participation in the EKO-
SCHOOL program. (http://ambassadors-env.com/)

By the program of work, each faculty / university determines how knowledge on
environmental protection is applied in everyday activities and further
development of scientific research at universities. (Puran J., Golusin M. 2013)
The status of the international Eco-school, as well as all activities during the
implementation of the program, create a new image of the school. This fact
begins and ends with the responsible and demanding role of the dean in the
implementation and maintenance of the program, as well as the restoration of
status. The role of Dean in the whole program is large, and very often crucial.
His role is most important in the first stage, applying for the program, because
he has to evaluate and recognize faculty opportunities and have a vision. He must
be sure that his enthusiasm and optimism will affect his associates throughout
the project work. Great attention is paid to the reduction of quantities, the
selection and disposal of waste, the rational use of water and energy, healthy
ecating and the arrangement of school premises. (Jordacijevi¢ S., Jovanovi¢ L.,
Andelkovi¢ M. 2010) In Serbia in 2011, the program was in the pilot phase, and
in the school year 2012/13 started, the entry of the first schools, therefore Serbia
became one of the countries where the international program of the Eco-School
is being implemented. In the Republic of Serbia, the International Eco-School
program is supported by the Ministry of Education, Science and Technological
Development as a project aimed at protecting the environment and promoting
education for sustainable development. The sponsor of the international Eco-
School program in Serbia is the Ministry of Health.(http://ambassadors-
env.com/) It is important to note the fact that this program is implemented at

lower levels of education (preschool, elementary and secondary), while it is
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lacking at universities and colleges. The only university that has the conditions
and possibilities to fully respond to this program is Novi Sad University, because
it is located in the campus. Other universities have "spread out" their faculties by
cities, so only individual faculties can get involved in the program. So far, only
the College of Management and Communication from Sremski Karlovci has
been involved in this program, as well as the Faculty of Business Studies and Law
and the Faculty of Information Technology and Engineering from Belgrade, all
of the University "Union - Nikola Tesla".

Example of good practice of the Green University in Serbia - Faculty of Business
Studies and Law and Faculty of Information Technologies and Engineering,
Belgrade.

3 Example of good practice of the Green University in Serbia -
Faculty of Business Studies and Law and Faculty of Information
Technologies and Engineering, Belgrade

Integrated Education System for Social and Natural Sciences, where also the
above mentioned faculties belong (FPSP and FITI), has introduced the saying
"With Innovation to Excellence', which means that innovations are continuously
introduced in all segments of higher education institutions, because non-
educational part of the faculties can be an obstacle to introducing innovations
into educational processes. Therefore, at least 20 % of innovations
(technological, managerial, organizational, pedagogical, marketing, process) are
introduced at the faculties every year, so that the faculties, as well as the other
subsystems of the Integrated System, will have a completely different architecture

every five years.
31 Technological innovations

Integrated Educational System for Social and Natural Sciences (10S), ie its the
faculties, have accessed the technical equipping of faculties, students and
teachers, primarily with information technologies and the digitization of
educational and non-educational parts of the system. Thanks to the above, they
were among the first in the country who have accredited distance learning
systems (DLS). Certainly, the most important segment of each educational

institution is the teaching process in which the function of digitalization of other
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parts should also be present in order to achieve the best possible educational
provision for students. This reduces the number of students coming to college
and the obligation of their physical presence, which reduces the emission of

exhaust gases, the amount of waste, and the like.
3.2 Technological equipment of the faculties

Traditional school books, notebooks, pens, etc. have been sent off into the past,
and their place has been occupied by e-books, indexes, notebooks, diaries,
protocols, electronic classtooms, e-libraries, etc. which reduces the need for
paper consumption, and therefore the amount of waste. At the same time, this
means protecting non-renewable resources and leaving more resources in the
"owed oceans." More students and students do not sit in line, but the educational
process extends beyond classrooms, and learning is not only organized in
traditional classes, but in workshops, fieldwork, labs, projects, work, etc.
Therefore, schools and faculties today are not only magnificent buildings, but
primarily institutions where the culture of competence, socialization, culture of
pedagogics is developing. In the above-mentioned context, schools need new
education leaders who will apply the so- soft styles of management, but which
will destroy traditional schools and acquired habits in the teaching staff, and in
parallel with the development of new skills and habits for future professions.
Having in mind the above, the analyzed faculties have acquired 125 computers
that are licensed and are used by students through information cabinets and labs
and services within the faculty. These computers belong to newer generations,
are interconnected, which through digitalization enables the appropriate services
to access certain databases and use them for decision making. In other words,
electronic classrooms, e-cabinets and e-workplaces have been created, enabling
certain jobs to be performed from home, which does not call into question their
efficiency, while at the same time it does not create the costs of faculty, and saves

time and the environment.
3.3 Technical equipment of students and teachers

The faculties within the Integrated Educational System provided each student
with a tablet computer as a tool to access the lecture wherever they may be: on
land, water and air, that they could communicate with the faculty at all times, but

also to have access to literature and other information that is "stored" in an e-
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index. Since 2014 tablet-computer has become a mandatory tool at faculties, but
also in secondary schools, elementary schools and even in preschool institutions.
It can be used in children's games, during lectutes, exercises, colloquiums, final
exams, but also in the promotion of educational institutions. The tablets provide
electronic, rather than classical books. In this way rationalization has occurred,
because the calculation showed that it is far more cost-effective to give tablets
and e-books in them, than to print or buy books, scripts, manuals, etc. On top
of this there are other numerous benefits to students. The same goes for

preserving the ecosystem as well.

3.4 Distance learning system as the innovation and the answer to 2008-
2010 crisis

In the Republic of Serbia, this way of studying is not developed, due to the
numerous stereotypes that accompany it. The foundet's expetience on this issue
shows that stereotypes and prejudices slowly change, but still do change. The
colleges, together with other subsystems, were among the first in Serbia
accredited study programs for distance learning and tried to upgrade the existing
system with their own innovations on the principle of "creative imitation", ot to
add novelties to the original solutions that increase its functional characteristic.
Students are allowed to engage directly in lectures, to monitor them and to
communicate, or ask questions and receive an answer. Those who can not get
involved in lectures, exercises or other forms of instruction can listen to deferred
lectures that have been missed many times, in their apartment, cars, on board,
plane, etc. thanks to an e-index and a tablet PC with which all students are
equipped. At the same time, this was also the answer to the economic crisis that,
among others, has affected R. Serbia from 2008-2010. which prevented
individuals from poor families or from the interior studying in well-known
university centers (Beograd, Novi Sad, Kragujevac, Nis, Novi Pazar). Although
this innovation has not been sufficiently accepted in the past, in the school year
2017-18 the interest of students for distance education at both faculties has
greatly increased, especially those who live and work abroad, who are trying to
obtain diplomas from the Serbian university, that is, those who are employed or
from poor families from the country's interior. The experiences gained at these
faculties are permanently upgraded and applied to other subsystems (pre-school,
primary and secondary schools). Of course, legal regulations and accreditation

standards need to be radically altered, both in terms of the constraints imposed
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on the number of enrolled students at a distance, as well as the way they study,

and the verification of diplomas obtained in this way.
3.5 Digitalization in the exams' registration

Faculties within the IOS abandoned classical applications for the registration of
the exam six years ago, among the first in the Serbian educational space, and an
electronic application, which was followed by an electronic record, or a record
of passed exams, was introduced with numerous problems with the legal
regulations, which have not changed for decades. IOS faculties held the position
that classical applications should be abolished, but that they should receive a
digital form, where they would apply on electronic platforms, with easy
classification, storage and use of the same in graduation, when it is necessary to
determine whether the student has passed all exams. Applications in digital form
give a solid basis for analyzing how many times a student took the exam, whether
he registered the exam, etc. This innovation has been paid off multiple times to
the faculty, as the number of students in the student service has been reduced,
paperwork has been reduced, but also the possibility that a report of the passed

exam may be stored in a wrong file.
3.6 Electronic index

Having in mind our syntagma "With innovation to excellence", the faculties
within the Integrated System for Social and Natural Sciences, in 2012, in addition
to the classical index, introduced the electronic index (e-index) as a tool for
monitoring all activities by students. It was a revolutionary innovation that
marked a new period in the development of the faculty. The e-index includes
data on: exams that a student must pass by year of study, passed exams (subject,
date of placement and number of points earned), exams that he did not pass, the
total amount of tuition that the student is obliged to pay, the amount of tuition
paid and the amount which has not been paid in relation to the agreed amount.
The electronic index is only available to a student on a tablet, mobile phone and

other information technologies.

The electronic index is also intended for the information the student receives in
connection with: the dates of the submission of individual pre-examinations and

examinations, the notification of students on certain issues (dates when the



10 38TH INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT,
CONFERENCE PROCEEDINGS

colloquiums and final exams can be registered, the dates of the defense of
seminar papers and the final term until the students need e- forms to deliver
seminar papers, as well as communications between professors, assistants,

secretary, financial service manager, informatics, etc.

The e-index is a "box" from which students receive information regarding
colloquium, final work, seminar work, literature for each subject and other
information. By introducing the electronic index and improving it, or permanent
upgrades with new requirements, the need for classical indexes that have been
used since the founding of the faculty has ceased, because they were completely
unprofitable, except for the student showing that he enrolled in some faculty.
The faculties within the Integrated Educational System for Social and Natural
Sciences in the school year 2018-19 abolished the classic index booklet and
upgraded the existing e-index with a chip that serves the student to record his
attendance at lectures, exercises, and to identify with passing a colloquium and
tinal exams. Thus, this system will be among the first in the country to abolish
the classical index and instead introduce a more advanced, i.e. digital index. This
innovation eliminates the purchase or printing of a student index, manually
enrolling in the assessment and pre-qualification index, the teachet's signature,
certification of the year, enrollment of the semester, etc., which rationalizes
education and reduces the engagement of the student service, but also of
teachers, assistants and others. The most important rationalization in this
innovation is to link records from exam and pre-pay obligations with an
electronic index in which the estimates are automatically generated, or the
number of points achieved, and the linking of the e-index with the electronic

register to which the data it requires is generated.
4 Conclusion

Education for sustainable development is much wider than ecological education,
as it covers a large part of social and economic issues and problems. The key goal
of education for sustainable development is to create a system for creating a
different view on the world, critical, socially and environmentally oriented
thinking and activation of civil society. Education for sustainable development
should exploit all possibilities of modern educational technologies, mass media,
in combination with the tradition and culture of the people and the experience

of previous generations. The most important tasks of education for sustainable
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development are: development of critical thinking and worldview systems,
acquisition of new knowledge and skills leading to sustainable development of
society, health education, education and upbringing in accordance with high
moral values, sustainable consumption training, education for the development
of active citizenship. In order to achieve these goals, it is necessary to change
traditional approaches to learning, and the programs of the International Eco-
School and Eco-faculty represent a good model of practical application of the
principles of sustainable development and sustainable education. The 10S with
its two faculties, shown in the case study, is the bearer of the Green Flag and
fully follows the instructions from the Manual for Building a Green University.
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1 Uvod

Zivimo v ¢asu hitro razvijajocih se tehnologij. Vsak dan v svoja Zivljenja
sprejemamo nove tehnoloske novitete, ki nam lajsajo vsakodnevna opravila, nam
pomagajo pri delu ali pa nam pomagajo pri sproscanju in pocitku. Premalo pa se
zavedamo pomanjkljivosti in posledicno nevarnosti, ki jih s tem nezavestno

sprejemamo.

Primer take implementacije novih tehnologij v vsakodnevno zivljenje so kripto
valute. Uporabe klasicnega denatja smo bili popolnoma vajeni, nato pa je z
izumom blokovnih tehnologij prisel kripto denar. To je pretreslo nas pogled na
valute in tudi na denarni ter bané¢ni sistem. S kripto valutami je prislo tudi veliko
novih, popolnoma nepoznanih nevarnost, ki sedaj odpirajo vrata »hekerjem« do

nevednih uporabnikov.

Z ustreznimi izobrazevanji, zasc¢itami ter tudi managementom tveganj skusamo
zmanj$ati moznosti za uspesen napad, ki lahko rezultira v izgubo finanénih

stedstev ter razkritje osebnih podatkov.
2 Management tveganj

Management tveganj in kriz pomeni vodenje podjetja ali organizacije v ¢asu nekih
sprememb, najpogosteje negativnih (Manasijevié, 2013). O managementu tvegan;
govorimo, kadar je podjetje ogrozeno do te mere, da bi lahko kriza ogrozila
normalno delovanje ali pa celo obstoj podjetja; zato je dobra pripravljenost na
tovrstne spremembe klju¢nega pomena za podjetje, saj lahko odlo¢a med

obstojem in propadom (Manasijevi¢, 2013).

Krize in tveganja, s katerimi se soocajo podjetja, so zelo razlicna. Manasijevic
(2013) navaja, da poznamo bolj klasi¢na podroc¢ja tveganj, kot na primer trzno,
kreditno, operativno, valutno ter tveganja povezana z odpuscanji zaposlenih.
Avtor nadaljuje, da se v zadnjem c¢asu v podjetjih vedno pogosteje pojavljajo

nevarnosti tudi na podro¢jih ra¢unalnistva, informatike in digitalnih komunikacij.

Eno izmed kompleksnejsih podrocij za krizni management so tudi naravne
nesrece in pojavi. Naravne nesreCe, njihovo razseznost in posledice je tezje
predvideti, zato je dobra organiziranost podjetij v takih primerih zelo pomembna

(Manasijevi¢, 2013). Podjetja in organizacije se v primeru pojava grozenj, z le-
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temi razli¢no soocajo. Najpogosteje pa gredo podjetja v primeru krize skozi 5 faz
(Kamenik in Koracin, 2011): faza Soka, faza zanikanja, faza frustracije, faza

sprejemanja ter faza razvoja in dokoncanja.
3 Kripto valute

Kripto valute so relativno nova tehnologija, ki je decembra leta 2017 pretresla
svet, kar je razvidno tudi iz Slike 1 (Ahram, Sargolzaei, Satgolzaei, Daniels in Amaba,
2017). Vendar pa je sama ideja o digitalnem denarju prisotna ze od devetdesetih
let prejsnjega stoletja (Davis, 2011). Kar nekaj vecjih poizkusov uveljavljanja
nove »digitalne« valute je bilo izvedenih, vendar so bili vsi hitro zatrti. Zakaj so
se torej Bitcoin in druge valute tokrat uspesno uveljavile? Davis (2011) navaja, da
je razlog za to decentraliziranost sistema, ki temelji na blokovni tehnologiji. Isti
avtor pojasnjuje, da to pomeni, da pri poslovanju in transakcijah ni vmesne
institucije oziroma organa, ki bi lahko nadziral ali celo reguliral izmenjavo denarja.
Prvi¢ v zgodovini je anonimnemu izumitelju z nazivom Satoshi Nakamoto
uspelo napisati tak sistem, ki temelji na izmenjavi datotek (v tem primeru denarja)
brez posrednika (Davis, 2011). Prav tako je izredno uspesno poskrbel za varnost
sistema, saj ga do danes $e ni bilo mo¢ pretentati. Izum te tehnologije je nato
hitro botroval k implikaciji valut v to tehnologijo. Tako so nastale kripto valute.

Total Market Capitalization

Linear Scale Log Scale [ =
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Market Cap @ 24h Vol

Slika 1: Graf kapitalizacije trga ktipto valut (coinmatketcap.com, 2018)

Bistvena lastnost Satoshijevega koncepta je preprecevanje, da bi lahko oseba isti
denar zapravila dvakrat, kar razlikuje kripto valute od obicajnega digitalnega
poslovanja, kjer je to seveda mogoce (Decaro, 2017). Le-to je prvi dejavnik, ki

kripto valute naredi bolj varne in zanesljive.
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31 Varnost podjetij s kripto valutami

Ko govorimo o varnosti kripto valut, je pomembno, da locimo dve stvari, in sicer
varnost samega blokovnega sistema kot mehanizma in varnost, ki se jo trudijo
zagotavljat podjetja, ki trgujejo in poslujejo s kripto valutami (Decaro, 2017).
Slednje se je izkazalo za kar precejSen izziv, saj je ze kar nekaj podjetij, med
drugimi tudi slovensko, ze imelo vdore in napade.

Blokovni sistem, na katerem so zgrajene kripto valute, je sam po sebi izredno
dobro zasnovan in ne omogoca laznih transakcij, inflacije, dvojnega zapravljanja
denarja ter drugih pristopov, s katerimi bi si lahko nekdo prilastil tuji denar ali pa
si celo ustvaril novega (primerljivo klasicnemu tiskanju denatrja, kar je vzrok za
inflacijo) (Decaro, 2017).

Iz tega razloga se bomo osredotocili na nevarnosti in varnostne protiukrepe, ki
se zadevajo kripto borz ter kon¢nih uporabnikov. Za podjetja, ki se ukvarjajo s
tovrstnimi aktivnostmi, je klju¢nega pomena, da imajo analizirane vse mozne
groznje, oblike napadov in tveganja, katera bi jih lahko nepri¢akovano doletela
(Infosec Institute, 2018).

Podrobno izdelan morajo imeti tudi krizni naért, v katerem so doloceni tako
imenovani akterji - zaposleni ter zunanji strokovnjaki, ki so pooblasceni za
ukrepanje v primeru krize. Poleg tega so dolocena tudi razpolozljiva sredstva,
pristop k kriznemu komuniciranju in vloga medijev v dani situaciji (Infosec
Institute, 2018).

Za podjetja, ki trgujejo in poslujejo s kripto valutami oziroma ponujajo orodja za
rudarjenje kripto valut, mora biti zascita in varnost na prvem mestu (Zhao in
Duncan, 2018). Decaro (2017) navaja, da se zaradi vedno vecje popularnosti
blokovnih tehnologij in zmeraj bolj razsirjene implementacije kripto valut v
vsakodnevna opravila, povecuje tudi stevilo zlonamernih poizkusov vdorov.
Kljub visokim nihanjem vrednosti valut so v lethem povprecju mocno pridobile
na vrednosti, kar rezultira v vedno vecje vrednosti, ki jih je potrebno §¢ititi (Zhao
in Duncan, 2018).

Najbolj ranljivi elementi in najpogostejse oblike napadov na omenjena podjetja
so phishing, pomanjkljiva varnost digitalnih denarnic, izbira preprostih dostopnih
gesel za zaposlene, varnostne luknje v programski kodi in transakcijske
nepravilnosti (z blokovno tehnologijo je v teotiji to nemogoce) (CryptoNinjas,
2018).
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3.2 Tveganja povezana s kripto valutami

Kot smo ze opisali v prejsnjem poglavju, se podjetja, ki so povezana s kripto
valutami, sreCujejo z razlicnimi nevarnostmi, ki bi lahko ogrozila financno
varnost ter varnost osebnih podatkov (Kiktenko, Pozhar, Anuftiev, Trushechkin,
Yunusov, Kurochkin, Lvovsky in Fedorov, 2018). V nadaljevanju bomo te nevarnosti
$e bolj povezali z managementom tveganj in izpostavili nekatere druge, ki se
lahko pojavijo.

S porastom digitalizacije poslovanja podjetij se je povecalo tudi stevilo novih, se
nepoznanih, nevarnosti (Kriptovalute.si, 2018). Podjetja so bila prisiljena k
managementu tveganj dodati novo poglavje moznih nevarnosti — informacijske
in kiberneticne nevarnosti, katere so sprva pomenile varovanje poslovnih in
osebnih podatkov =z geslom, ustvarjanje varnostnih kopij podatkov,
implementacijo preprostih pozarnih zidov, ki so podjetja $citila pred nevarnostmi
na svetoviiem spletu in uporabo osnovnih protivirusnih programskih resitev
(Kriptovalute.si, 2018). Kmalu za tem so se pojavila brezzi¢na omrezja in z njimi
tudi potreba po kompleksnejsih in zanesljivejsih oblikah enkripcije oziroma
Sifriranja podatkov (Kiktenko, Pozhar, Anuftiev, Trushechkin, Yunusov, Kurochkin,
Lvovsky in Fedorov, 2018). Z napredkom tehnologije pa danes na nas preti veliko
ve¢, bolj sofisticiranih, grozenj, kar podjetja prisili, da v ta namen uporabljajo
napredne varnostne reSitve, kot na primer dvostopenjsko verifikacijo med
uporabnikovo prijavo v sistem (Kriptovalute.si, 2018).

Kljub preteklim, manj odmevnim poizkusom, pa svet ni bil pripravljen na
decentralizirano obliko digitalne valute (Kiktenko, Pozhar, Anuftiev, Trushechkin,
Yunusov, Kurochkin, Lvovsky in Fedorov, 2018). Kljub temu, da so banke Ze kar
nekaj ¢asa ponujale moznost placevanja s karticami, spletna placevanja, spletne
banke ter celo plac¢evanje z mobilnimi napravami, smo se $e vedno zanasali na
banko kot na centraliziran organ, ki upravlja z denarjem ter skrbi za varno
upravljanje z njim (Kriptovalute.si, 2018).

Z eksponentnim porastom zanimanja za omenjene kripto valute so se pojavile
tudi nove oblike tveganj (Slika 2). Zal pa zanimanje za varnost in varno
poslovanje s temi valutami po obsegu ni niti blizu zanimanju za hiter zasluzek,
kar so zlonamerni hekertji s pridom izkoristili, saj pri kripto valutah skoraj vsaka
oblika napada na koncu pomeni polastitev neke oblike denarja, bodisi klasicnega,
bodisi kripto denarja (Kriptovalute.si, 2018).
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Bitcoin Community Interests

Bitcoin Community Interests (Google Analytics)
coin.dance

Slika 2: Grafinteresa za Bitcoin valuto po podrocjih (coin.dance, 2018)

Vsa podjetja, ki so uvedla moznost placevanja z Bitcoin-i ali Ether-jem, bi se
morala dobro zavedati, kaj to pomeni za njihovo financ¢no stabilnost ter kako to
vpliva na njihov krizni management (Dinh, Liu, Zhang, Chen, Ooi, in Wang, 2018).
Zaradi hranjenja denarne vrednosti, v digitalni obliki, je pri tem, Se bolj kot
kadarkoli do slej, pomembno, da sprejemamo vse mozne varnostne ukrepe, kar
pomeni zagotavljanje informacijske varnosti Zze v jedru sistema, tako, da
ucinkovito odpravljamo varnostne luknje (Kollewe, 2018). Rezultat omenjenega
je tudi implementiranje naprednih pozarnih zidov na streznike podjetja,
namesc¢anje dobrih protivirusnih programskih resitev tako na sluzbene naprave
kot tudi na domace naprave zaposlenih (s tem kar se da zmanjSamo verjetnost
kraje podatkov) (Kollewe, 2018).

Nazadnje to pomeni tudi aktivno in konstantno izobrazevanje vseh zaposlenih o
morebitnih nevarnostih, moznih prevarah ter prijemih in ukrepih, ki jih lahko
sami uvedejo, da se jim izognejo (Kshetri, 2017). S tem si podjetja lahko znatno
zmanj$ajo vetjetnost pojava krizne situacije, ki bi lahko na katerikoli nacin

ogrozila delovanje ali obstoj podjetja (Kshetri, 2017).
4 Primer NiceHash

Slovensko podjetje NiceHash je decembra leta 2017 dozivelo napad, in sicer naj
bi »hekerji« digitalno odnesli, ne da bi bili fizicno prisotni v podjetju, 4700
Bitcoin-ov, kar je takrat znasalo priblizno 60 milijonov evrov

(cointelegraph.com, 2018). Menimo, da podjetje vdora ni pricakovalo.

Veliko podrobnosti o napadu ni znanih, vendar pa lahko do neke mere
analiziramo njihovo strategijo oziroma management v casu krize. Kot navajata

Libnik in Mlakar (2017) so prva nenavadna dogajanja opazili uporabniki takoj, ko
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so bile njihove digitalne denarnice prazne. Ista avtorja navajata, da je podjetje, v
manj kot 24 urah, na spletni strani objavilo obvestilo za javnost, predvsem pa za

zaskrbljene uporabnike, da je njihovo podjetje dozivelo varnostni incident.

Sklepamo lahko, da je podjetje imelo dobro organizirano krizno komuniciranje,
saj so zelo kmalu po samem napadu Ze obvestili javnost, da so napad zaznali in
da se trudijo uporabnikom zagotoviti najvisjo varnost (cointelegraph.com, 2018).
Prav tako so obvestili, da okoliscine $e preiskujejo ter da uporabnikom svetujejo,
da si zamenjajo gesla, kar kaze na dobro organizacijo v ¢asu krize, saj so kljub se
nepojasnjenim okolis¢inam ze reagirali in uporabnikom podali prve napotke,

kako se vsaj nekoliko zas¢ititi (news.bitcoin.com, 2018).

Podjetje je imelo doloc¢enega predstavnika oziroma osebo za stike z javnostjo
(vodja marketinga), kateri je kmalu po napadu javno spregovoril, kar nakazuje, da
je podjetje takoj po vdoru dolocilo klju¢ne akterje (news.bitcoin.com, 2018). Dva

tedna po napadu je podjetje ponovno zacelo delovati.

Se eden izmed rezultatov dobrega kriznega managementa v omenjeni situaciji je
dejstvo, da je bila spletna stran podjetja, kljub napadu, kmalu dostopna in na voljo
za uporabo (news.bitcoin.com, 2018). Glede na to, da so kiberneti¢ni napadi zelo
zapleteni in jih je tezko raziskovati in analizirati, je malo vetjetno, da bodo odkrili
storilce. Jasno je, da se v podjetju zavedajo, kaksne izgube so povzrocili svojim
uporabnikom. Seveda se krivdo tezko prenese na doloceno osebo, je pa
zagotovo, da je podjetje imelo varnostno luknjo, katero so napadalci izkoristili

(povzeto po Finance.si, 2017).
5 Diskusija in implikacija

Povzamemo lahko, da je dober krizni management, v ¢asu hitrega razvoja
tehnologij, izrednega pomena. Za podjetja je kljucno, da sprejemajo vse
razpolozljive varnostne ukrepe za za$cito pred kiberneti¢nimi napadi, saj je

stevilo in kompleksnost le-teh hitro povecuje.

Menimo, da se bodo prednosti blokovne tehnologije s ¢asom vecale in $irile na
vsa podrodja informatike ter posledi¢no na vsa podrodja zivljenja, kamor je vpeta
tudi informatika. Danes je najbolj prepoznavna prednost blokovnih tehnologij

ravno moznost delovanja decentralizirane digitalne valute. Slabosti blokovne
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tehnologije pa so zagotovo zelja vladnih organizacij po nadzoru in regulaciji ter

varnostne luknje, katere se $e odkriva.

Domnevamo, da bo, v prihodnosti, vse vec¢ tehnologij zacelo temeljiti na
blokovnih sistemih, saj je zelja po anonimnosti ter decentraliziranosti v porastu.
Trenutno vidimo najvedji potencial v implementaciji te tehnologije v volilne

sisteme.

Zaklju¢imo lahko z mislijo, da nikoli ne bomo stoodstotno prepricani, da smo

varni, lahko pa stoodstotno trdimo, da nismo varni.

Literatura

Ahram, T., Sargolzaei A., Sargolzaei, S., Daniels, J. in Amaba, B. (2017). Blockchain technology
innovations. 2017 IEEE  Technology & Engineering Management Conference
(TEMSCON). Doi: 10.1109/TEMSCON.2017.7998367

Bitcoin ~ Commmunity  Interests  Summary. (2018). coin.dance. Pridobljeno 28. 12. 2018 s
https://coin.dance/stats/interests

Catalini, C. (2017). How Blockchain Technology Will Impact  the Digital Economy. Doi:
https://doi.org/10.1002/pc.22279

Davis, J. (2011). The Crypto-currency: Bitcoin and its mysterious inventor. The New Yorker. Pridobljeno
22.12. 2018 s https:/ / cryptome.org/0005 /bitcoin-who.pdf

Decaro, V. (2017). Crypto-currency and blockchain: The revolution of the world economic system and digital
identities (Magistrsko delo). Padova: Fakulteta za ekonomijo in finance.

Dinh, A. T. T., Liu, R., Zhang, M., Chen, G., Ooi, B. C. in Wang, J. (2018). Untangling Blockchain: A
Data Processing View of Blockchain Systems. IEEE Transactions on Knowledge and Data
Engineering, 30(7), str. 1366-1385 Doi: 10.1109/TKDE.2017.2781227

Fu, K., Kohno, T., Lopresti, D., Mynatt, E., Nahrstedt, K., Patel, S., Richardson, D. in Zorn, B.
(2017). Safety , Security , and Privacy Threats Posed by Accelerating Trends in the Internet of Things.
CRA Reportt, str. 1-9. Doi: https://doi.org/10.1063/1.455341

Global Charts — total market capitalization. (2018). coinmarketcap.com. Pridobljeno 28. 12. 2018 s
https://coinmarketcap.com/charts/

Hassani, H., Huang, X., in Silva, E. (2018). Big-Crypto: Big Data, Blockchain and Cryptocurrency. Big
Data and Cognitive Computing. Doi: https://doi.org/10.3390/bdcc2040034

Hurlbutt, G. (2016). Might the Blockchain Outlive Biteoin? 1T Professional, 18(2), str. 12-16. Doi:
10.1109/MITP.2016.21

Kamenik, M. F. in Koracin, N. (2011). Zakaj se vodje ob neprijetnib izkusnjah igogibajo soocenja 3
zaposienimi?  Castnik  Finance. Pridoblieno  20. 12, 2018 s  http://hrm-
stotitve.si/ clanki/ razvoj-zaposlenih/ zakaj-se-vodje-ob-neptijetnih-situacijah-izogibajo-
soocanju-z-zaposlenimi/

Kiktenko, E. O., Pozhar, N. O., Anufriev, M. N., Trushechkin, A. S., Yunusov, R. R., Kurochkin,
Y. V., Lvovsky, A. L. in Fedorov, A. K. (2018). Quantum-secured blockchain. Quantum Science
and Technology, 3(3). Doi: https://doi.org/10.1088/2058-9565/aabc6b

Kim, K., in Kang, T. (2017). Does Technology Against Corruption Ablways Lead to Benefit: The Potential
Risks and Challenges of the Blockchain Technology. 2017 OECD Global Anti-Corruption and
Integrity Forum, str. 1-22. Pridobljeno 25. 12. 2018 s
https:/ /www.oecd.org/ cleangovbiz/ Integrity-Forum-2017-Kim-Kang-blockchain-
technology.pdf


https://doi.org/10.1109/TEMSCON.2017.7998367
https://cryptome.org/0005/bitcoin-who.pdf
https://doi.org/10.1109/TKDE.2017.2781227
https://doi.org/10.1109/MITP.2016.21
http://hrm-storitve.si/clanki/razvoj-zaposlenih/zakaj-se-vodje-ob-neprijetnih-situacijah-izogibajo-soocanju-z-zaposlenimi/
http://hrm-storitve.si/clanki/razvoj-zaposlenih/zakaj-se-vodje-ob-neprijetnih-situacijah-izogibajo-soocanju-z-zaposlenimi/
http://hrm-storitve.si/clanki/razvoj-zaposlenih/zakaj-se-vodje-ob-neprijetnih-situacijah-izogibajo-soocanju-z-zaposlenimi/

22 38. MEDNARODNA KONFERENCA O RAZVO]JU ORGANIZACIJSKIH ZNANOSTTI:
KONFERENCNI ZBORNIK

Kollewe, J. (2018). Bitcoin price plunges after cryptocurrency exchange is hacked. The Guardian. Pridobljeno
22. 12. 2018. s https://www.theguardian.com/technology/2018/jun/11/bitcoin-price-
cryptocurrency-hacked-south-korea-coincheck

Kshetri, N. (2017). Can Blockchain Strengthen the Internet of Things? IT Professional, 19(4), str. 68-72.
Doi: 10.1109/MITP.2017.3051335

Libnik, V. in Mlakar, L. (2017). Napad na stovensko podjetie: nkradli za vec deset miljjonov evrov bitcoinov.
Siol.net. Pridobljeno 20. 12. 2018 s https://siol.net/digisvet/novice/napad-na-slovensko-
podjetje-ukradli-naj-bi-za-56-milijonov-evrov-kripto-valut-454998

Manasijevié, S. (2013). Management tveganj pri mednarodnibh projektih (Delo diplomskega seminarja).
Maribor: Ekonomski-poslovna fakulteta.

NiceHash CEO Quits After 4,000 BI'C Hack, Service To Continue Work. (2018). cointelegraph.com.
Pridobljeno 29. 12. 2018 s https://cointelegraph.com/news/nicehash-ceo-quits-aftet-
4000-btc-hack-service-to-continue-work

Nicehash Returns 60% of Coins Stolen in the Hack. (2018). news.bitcoin.com. Pridobljeno 29.12.2018 s
https:/ /news.bitcoin.com/nicehash-returns-60-of-coins-stolen-in-the-hack/

Okradeni NiceHash dva tedna po hekerskem napadu ponovno deluje. (2017). Finance.si. Pridobljeno 21. 12.
2018 s https://live.finance.si/8906214/Okradeni-NiceHash-dva-tedna-po-hekerskem-
napadu-ponovno-deluje

Security vunlnerabilities of cryptocurrency exchanges. (2018). Infosec Institute. Pridobljeno 21. 12. 2018 s
https://tesources.infosecinstitute.com/security
vulnerabilities-of-cryptocurrency-exchanges/

Vse fkar morate vedeti o fkriptovalutah. (2018). Kriptovalute.si. Pridobljeno 20. 12. 2018 s
https:/ /kriptovalute.si/vse-kar-morate-vedeti-o-ktiptovalutah /

White hat hacker traces vulnerabilities in 8 top-rated cryptocurrency exchanges. (2018). CryptoNinjas.
Pridobljeno 22. 12. 2018 s https:/ /www.ctyptoninjas.net/2018/03/27 /white-hat-hacket-
traces-vulnerabilities-in-8-top-rated-ctyptocurrency-exchanges/.

Zhao, Y. in Duncan, B. (2018). The Impact of Crypto-Currency Risks on the Use of Blockchain for Cloud
Security and Privagy. 2018 International Conference on High Performance Computing &
Simulation (HPCS). Doi: 10.1109/HPCS.2018.00111


https://www.theguardian.com/technology/2018/jun/11/bitcoin-price-cryptocurrency-hacked-south-korea-coincheck
https://www.theguardian.com/technology/2018/jun/11/bitcoin-price-cryptocurrency-hacked-south-korea-coincheck
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=6294
https://doi.org/10.1109/MITP.2017.3051335
https://live.finance.si/8906214/Okradeni-NiceHash-dva-tedna-po-hekerskem-napadu-ponovno-deluje
https://live.finance.si/8906214/Okradeni-NiceHash-dva-tedna-po-hekerskem-napadu-ponovno-deluje
https://resources.infosecinstitute.com/securityvulnerabilities-of-cryptocurrency-exchanges/
https://resources.infosecinstitute.com/securityvulnerabilities-of-cryptocurrency-exchanges/
https://kriptovalute.si/vse-kar-morate-vedeti-o-kriptovalutah/
https://www.cryptoninjas.net/2018/03/27/white-hat-hacker-traces-vulnerabilities-in-8-top-rated-cryptocurrency-exchanges/
https://www.cryptoninjas.net/2018/03/27/white-hat-hacker-traces-vulnerabilities-in-8-top-rated-cryptocurrency-exchanges/
https://doi.org/10.1109/HPCS.2018.00111

38TH INTERNATIONAL CONFERENCE ON ORGANIZATIONAL
SCIENCE DEVELOPMENT: ECOSYSTEM OF ORGANIZATIONS IN THE

DIGITAL AGE %
CONFERENCE PROCEEDINGS oo

P. Spraje et al. (eds.) University of Maribor Press

The Age of Digital Business: Breaking Boundaries

OLJA ARSENIEVIC, MAJA DIMIC & POLONA SPRAJC

Abstract Enterprises have become part of a unified "digital tissue" - a
structure that can already cover all aspects of business. Now there is a real
opportunity to become part of many new global networks that connect
companies, people and things to various industries around the world. This
is a new opportunity to become part of global digital business networks,
and the degree of its impact on the transformation of modern business
opens a new era. The authors of this paper call it the "era of digital
ecosystems". Under the ecosystem here they undersrtand the full
cooperation between manufacturers of key technology platforms and
manufacturers of new "smart" devices, as well as third party and supplier
manufacturers which creates the result for the end user. The authors
outline five current trends that determine the technological image of the
rising digital world: The Internet of Me, The Economics of Results, The
Revolution of IT Platforms, Smart Enterprise, New plmpressions of
Work Resources - cooperation between people and machines.

Keywords: ¢ digital tissue * digital ecosystem * smart devices * digital
economy * digital business ®

CORRESPONDING AUTHOR: Olja Arsenijevi¢, Ph.D., Full Professor, Unvieristy »Union — Nikola
Tesla« 11000 Belgrade, Serbia, e-mail: olja.arsenijevic@fpsp.edu.ts.

DOI https://doi.org/10.18690/978-961-286-250-3.3 ISBN 978-961-286-250-3
Available at: http://press.um.si.



24 38TH INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT,
CONFERENCE PROCEEDINGS

1 Introduction

Digital economy is an economy that is based on digital technologies including
digital communications networks and other related information technologies. As
synonyms, terms such as Internet economics, web economics and the new
economy are used. To this abundance of names we should add, and often it is
the case, the term the knowledge-based economy. The term digital economy is
also used as a synonym for the "information society". Halfway through the last
century, this term appeared, describing a futuristic society that is strongly
dependent on information (Mutula, 2010). In such an economy, digital
networking and computing infrastructure provide a global platform on which to
operate, communicate, collaborate and seek information (Krsmanovi¢, 2013).
This platform can include a wide matrix of products that can be digitized
(databases, news and information, books, magazines, television and radio
programs, electronic games, music, etc.), then, consumers and businesses that
realize financial transactions digitally (via digital currencies, or financial tokens
through networked computers and mobile devices) as well as physical goods in
which microprocessors are built and can be networked. Digital economy means
bringing closer together information and communication technologies through
the Internet and other networks. This convergence allows all types of
information to be stored, processed and transmitted over the network to
destinations around the world. Such an economy is characterized by a rising rate
in the production, distribution and use of information. The way of production
of goods, the provision of services has changed, almost all industries have been
transformed, new products, services and jobs have emerged. The new, digital
economy essentially differs from the traditional (classical) economy. New
technologies require a fundamentally different form of economy and the right
question is to what extent are the principles and rules of the classical economy
valid for the digital economy. The new economy revolutionizes the lifestyle and
work with ICT.
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Figure 1. Evolution of digital economy
Source: IBM Institute for Business Value
2 Components of digital economy

There are numerous components of the digital economy, and the most important
are: government, policies and regulations, the Internet, World wide web (WWW),
telecommunications industry, digital service providers, e-business and e-
commerce, information and knowledge management systems, intellectual
property rights, human capital and knowledge of workers, and the research and

development of new technologies.
Government

An important role of the government as a component of the digital economy is
the construction of the country's communication infrastructure and the
improvement of the so-called. e-readiness of the country. Governments are in
charge of national information society development strategies and for building a
vision of infrastructure development in order to enhance the provision of digital
services. Government investments in the development of the information society
influence the improvement of the business of business organizations. On the
other hand, on the demand side, governments also appear as large "consumers"

of information technology. Governments invest in information-communication
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(ICT) projects in the public sector in order to improve public administration ie

administration services.

Furthermore, governments through various incentives attract investments in the
ICT sector. In order to encourage the use of ICT, customs policies (incentives)
often stimulate the procurement of computer and communication equipment,

and so on.
Policies and regulation

The most important prerequisite for building an information society in which the
digital economy is dominant is ICT and appropriate policies. In order for the
business community to benefit from ICT, clear laws are needed to regulate the
most important issues in this area, a transparent and open business framework,
simple and affordable corporate regulation, and a clear, fair and stable legal
framework for national and cross-border electronic transactions. Clear policies
and regulations should provide adequate legal protection for all participants in
digital transactions. The task of governments is to build competitive
telecommunications and the Internet service market. The legal framework
(environment) of a country should provide the basis for free and fair trade. An
important issue is establishing the legitimacy of online transactions or the

recognition of digital signatures in court.
Internet, www and e-infrastructure

Globalization and the Internet are the most important features of the new
millennium. The Internet as a "network of all networks" is a paradigm of modern
business and a metaphor of the new digital age. Development in this area has
changed the world and has transformed it into a digital networked community.
There is enormous potential for further growth of the Internet and new related
technologies. Facilitating "non-frontiet" operations where the global exchange of
goods and services is very simple, it seems to be the key achievement of the
Internet. Small and medium-sized enterprises have a special benefit from the
Internet because they have increased their global reach. To a great extent internet
connections show the level of e-readiness of a country, or readiness of citizens
and companies to participate in the digital economy. Beyond the Internet, both

intranets and extranets that function on the basis of internet protocols are of
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great benefit to businesses or organizations, because they facilitate ease of
communication and downloading data between business organizations. In doing
so, extranet can especially help in business if it is adjusted to large suppliers and
distributors, and in this way facilitates the exchange of information, ordering,
performing transactions and payments. The evolution of the Internet has
brought about the digital economy. The beginning of the third millennium
marked the momentum of on-line banking and finance, on-line purchases, on-
line news, e-mail communications, etc. The Internet was crucial in the
globalization of the global economy because buying and selling could be done in
cyber space, without limitations. The Internet is the main component of the
digital economy. WWW 1is a part of the Internet and consists of a system of
servers that contain specially formatted information that can be accessed through
the so-called. web-browser. The use of the Internet and the WWW is ultimately
based on continuous power supply, which is one of the limiting conditions for

the development of the digital economy in some economies of the world.
Hardware and software industry

Computer equipment (hardware) is a key infrastructure for processing, storing
and "moving" business content in the digital economy. Different hardware
platforms, including microprocessors, neural networks, client / server
technology, disk memory, artificial intelligence, etc. work together in the digital
economy environment. Lately, technologies that enable wireless and mobile
communication are particularly represented. The software industry includes
various software products, among which the most important are: enterprise
resource planning (ERP systems), customer relationship management systems
(CRMs), databases, computer programming services, computer integrated

systems, computer processing, information download services, etc.
Telecommunications industry

Communication products are needed for electronic commerce, and they are
generated by the telecommunications industry. There is another aspect of
telecommunication infrastructure: the global information infrastructure that has
been the forerunner of the Internet (Mutula, 2010). It is more of a "network of
all networks" because it provides a wotldwide system that integrates several
components, including communication networks, such as a telephone, a mobile

phone and satellite networks, and information equipment / devices such as
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computers, televisions, telephones, etc. Global Information Infrastructure - GII
has evolved into a mobile and ubiquitous computing system through which
multiple devices - personal digital assistants - PDA, Internet, home intranet,
mobile phones, laptops, wireless cameras, printers, scanners, servers, etc. -
integrate, using common interfaces and thus exchange information. Global
Information Infrastructure - GII supports applications and services such as e-

government services and e-commerce.
Digital service providers

Digital service providers are an important component of the digital economy,
and are made up of Internet providers, Internet content providers and
application service providers. Internet content providers exist mainly as locations
of sites with the goal of providing content that is interesting to customers. Some
commercial Internet content providers facilitate online transactions (usually
business-to-consumer, B2C), thereby affecting more efficient revenue
generation. Other Internet content providers specialize in one topic (area) and
provide information services in one place. Such "Portal" sites were created with
the aim of effectively managing a large amount of information accessible through
the Internet. Applicant service providers are, in fact, a specialized type of internet
service provider that aims to deliver and manage applications and computer
services from remote data processing centers for multiple users over the Internet
or private network. They help businesses to trust their IT functions in the so-
called. outsource work (information processing services are performed outside
the organization by specialized companies). Applicant service providers can
provide integrated ecommerce solutions, such as supply chain management and

SO Oon.
E-business and e-commerce industry

There are numerous advantages of e-business and e-commerce in comparison to
traditional business. Therefore, these components of the digital economy are
marked as critical and they take second place regarding importance in the digital
economy. E-commerce enables business organizations to more effectively
engage with local and foreign customers, and more efficient processing and faster
response times using e-mail, electronic data interchange (EDI), intranet, and

more. E-commerce is the process of buying and selling goods and services
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electronically, with the support of computerized business transactions over the
Internet, networks and other digital technologies. It includes ordering, billing,
marketing, market research, finding potential buyers and suppliers, and so on.
There are many types of interactions between e-commerce and e-commerce
participants, most commonly being: B2C, B2B business, which means e-
transactions between companies, then the administration towards the consumer
(G2C), the management of the business (G2B) and the like.

Information and knowledge management systems

Realizing the goals of business organizations depends to a large extent on how
well they acquire, understand, synthesize, evaluate and share information and
how well their information channels support organizational processes. Digital
economy is based on the application of human knowledge and it is necessarily
the knowledge economy. Due to the complexity of the digital economy, quality
knowledge management tools are needed. Both information and knowledge add
value and enable return of investment in them, and hence the necessity of their
guidance and management arises. Business organizations are becoming more and
more intense in terms of knowledge, and management and knowledge exchange

is becoming highly valued.
Intellectual property rights

An important aspect of the digital economy infrastructure is the intellectual
property rights. This implies the understanding of intellectual property rights
(IR), IR aspects of Internet, e-commerce, IR in the design and construction of
software, websites, Internet domains, e-commerce business patents, IR in the
distribution of content on the Internet, IR in partnership with government and
educational institutions, IR in international transactions of ethnology, e-

commerce, etc.
Human capital and knowledge of workers

An important component of the digital economy is human capital, collective
knowledge and skills of the workforce. This is an essential factor of the
competitiveness of modern business organizations. Today, business
organizations need a workforce that has the skills to work with ICT in order to

be competitive on international markets. The e-readiness of a business
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organization depends on human capital, which includes IT professionals, web
expert experts, etc. Human capital is reflected in the knowledge of workers, and

is described as the ability to manipulate symbols rather than machines.
Research & Development

For digital economy research is very important based on the research of business
organizations, universities, institutes, business associations, the public sector, the
private sector, business agencies, customers, suppliets, regulators, business
consultants, financial institutions, managers, employees and the general public .
Between these entities there is digital communication and knowledge sharing,
promoting both research and development projects in ICT. New technologies

are also important for economic growth in the digital economy.
New technologies

In the development of digital economy, the application of new technologies is of
key importance. Wide support has already been received by technologies such as
Wi-Fi, Wi-Ma, Bluetooth and Voice over IP (VoIP). Wi-Ma is an abbreviation
for Orland Interoperability for Microwave Access, which refers to broadband
wireless access. This technology is useful for extending a fixed telephone
connection. It is also applied in mobile devices, laptops, and other similar
hardware. Bluetooth technology enables intelligent, fast and inexpensive wireless
communication between devices, enables roaming and can support wireless mice
and webcams. VoIP, on the other hand, is Internet telephony that uses efficient
and inexpensive internet traffic protocols for voice over through the company's

network.
3 The concept of digital economy

The concept of an information society is not new, and about fifty years ago it
was referred to aas"knowledge industry” and it was assumed that "electronic
industries", and in particular information, communication and education, would
be crucial for structural transformations of the industrial society. The post-
industrial society was already characterized by an increasing share of the

information sector in relation to production (Stojanovi¢ & Regodié¢, 2016).
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The knowledge society has more and more products with built-in intelligence
and the transformation of organizations into knowledge-based organizations. A
key aspect of the information society is the relationship between knowledge
production and the application of knowledge through learning. The
technological basis for the new, information society is provided by the Internet
as a global network. New business models are being created that enable quick

and efficient realization of business processes, and consequently, a better quality
of life for citizens (Panti¢, 2016).

4 E-readiness

E-readiness means the measure of the ability of countties to use information
support for economic and social development. Considering the importance of
"e-readiness", numerous tools have been developed for its evaluation. Most
usually "e-readiness" includes: the speed of access to competitive markets, the
application of ICT in schools, state institutions, businesses, healthcare
institutions, consumer privacy issues and online security, and government
policies promoting networking. Also, often "e-readiness" is measured by the
necessary physical infrastructure (bandwidth), reliability, affordable prices and
integrated ICT in all spheres of human activity. In this regard, the issues related
to the global distribution of the Internet, the level of implementation of e-
commerce, the level of technological achievements, etc. are also significant.
Certainly high e-readiness would mean high-speed access, high quality network,
use of ICT in everyday life, high level of information literacy, knowledge
management, strong physical infrastructure and intensive business and
commercial transactions via the Internet. We could establish that ICT is a major
factor in influencing economic development and innovation, ie increasing the
efficiency of work, economic growth, employment and raising the quality of life
of citizens. In order to achieve the development of the information society, it is
necessary to undertake activities to establish an institutional framework through
the construction and change of regulations as well as adopt policies and strategies
related to the electronic communications infrastructure. Furthermore, strong
promotion is required for the application of ICT in administration, health,
education, the real sector, etc. And all this for the conviction that the new
economy could provide growth, productivity and employment. All countries in
the region have adopted national strategies outlining priorities and guidelines for
the development of the information society. Basically, the priorities are related to

the areas of electronic communications, e-government, e-commerce, e-
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marketing, e-health, e-justice, and the application of ICT in science, culture,
innovation, business sector, Also, the strategies include important issues related
to information security, cybercrime, high-tech crime, scientific and research work
in the field of information security. The level of ICT use and development
opportunities show the degree of development of the information society in one
country. Each year, the Wotld Economic Forum, the so-called. NR (Network
Readiness) indexes countries to rank them in order to understand national
competitiveness. The consideration of national competitiveness on "e-readiness"
issues enables the governments of the countries, on the basis of examples of
good practice from other countries, to take adequate measures, activities and

strategies for improvement in this area.



O. Arsenijevié, M. Dimic & P. Spraje: The Age of Digital Business: Breaking Boundaries

2015 2015
Rank  Country/Econ Val  rank Income Grou Ra  Country/Econ Valu rank Income Grou
omy ue (outof level* pt nk  omy e (outof level* pt
1 Singapore 6. 1 HI ADV 71 Moldova 4. 68 LM EUR
2 Finland 6. 2 HI- ADV 72 Brazil 4. 84 UM LAT
n nern n AN
3 Sweden 5. 3 HI- ADV 73 Indonesia 4. 79 LM EDA
Q NEQN n
4 Norway 5. 5 HI- ADV 74 Seychelles 4. 74 HI SSA
Q ncern n
§  United States 5. 7 HI- ADV 75 Serbia 4. 77 um ED
Q neern - -
6 Netherlands 5. 4 HI- ADV 76 Mexico 4. 69 UM LAT
Q nern n AN
7 Switzerland 5. 6 HI- ADV 77 Philippines 4. 76 LM EDA
Q NEQN n
8 United 5. 8 HI- ADV 78 Morocco 3. 78 LM MEN
Winndam 7 nern a AD
¢ Luxembourg 5. 9 HI- ADV 79 Vietnam 3. 85 LM EDA
7 nern (o}
1 Japan 5. 10 HI- ADV 80 Rwanda 3. 83 LI SSA
n (3 ncern a
1 Denmark 5. 15 HI- ADV 81 Tunisia 3. 81 um MEN
1 [~ NEQN a AD
1 Hong Kong 5. 14 HI ADV 82 Ecuador 3. n/a um LAT
2 QAD I3 a AN
1 Korea,Rep. 5. 12 HI- ADV 83 Jamaica 3. 82 UM LAT
2 [~ NEQN a AN
1 Canada 5. 11 HI- ADV 84 Albania 3. 92 um EDE
A (3 ncern a
1 Germany 5. 13 HI- ADV 85 Cape Verde 3. 87 LM SSA
[~ " nern Q
1 lIceland 5. 19 HI- ADV 86 Kenya 3. 86 LM SSA
I3 IS nern Q
1 NewZealand 5. 17 HI- ADV 87 Bhutan 3. 88 LM EDA
7 [~ NEQN Q
1 Australia 5. 16 HI- ADV 88 Lebanon 3. 99 um MEN
Q 3 ncern Q AD
1 Taiwan,China 5. 18 HI ADV 89 Argentina 3. 91 HI LAT
(o} 1~ Q AN
2 Austria 5. 20 HI- ADV 90 Peru 3. 90 UM LAT
n A ncern Q ANA
2 lsrael 5. 21 HI- ADV 91 India 3. 89 LM EDA
1 A NEQN Q
2  Estonia 68 22 HI- ADV 92 Iran, Islamic 3.7 96 um MEN
2 A nern Dan AD
2 Belgium 5. 24 - ADV 93 El Salvador 37 80 LM LAT
2 A nern AN
2  France 5. 26 HI- ADV 94 Honduras 3.7 100 LM LAT
A 2 ncern ANA
2 lreland 5. 25 HI- ADV 95 Kyrgyz Republic 3.7 98 LM EUR
1~ 2 nern AQ
2 United Arab 5. 23 HI MEN 96 Egypt 37 94 LM MEN
3 Emiratac 2 AD AD
2 Qatar 5. 27 HI MEN 97 Bosniaand 3. n/a um EDE
7 2 AD Harzanniina "/
2  Bahrain ), 30 HI MEN 98 Dominican 3. 95 um LAT
Q 1 AD Daniihlin r ANA
2 Lithuania 4. 31 HI ADV 99 Namibia 3. 102 um SSA
a a I~
3  Portugal 4. 28 HI- ADV 100 Guyana 3. 93 LM LAT
n a nern I3 AN
3 Malaysia 4. 32 um EDA 1 Botswana 3. 104 um SSA
1 a n B
3 Latvia 4. 33 HI ADV 102 Ghana 3. 101 LM SSA
2 Q R
3 SaudiArabia 4. 35 HI MEN 1 Guatemala 3. 107 LM LAT
2 Q AD n 1~ AN
3 Malta 4. 29 HI ADV 104 Lao PDR 34 97 LM EDA
A Q
3 Spain 4. 34 HI- ADV 1 Paraguay 34 105 um LAT
[~ Q NEQN n AN
3 Czech Republic 4. 43 HI- ADV 106 Cote d'Ivoire 34 115 LM SSA
3 7 nern
3 Slovenia 4. 37 HI- ADV 1 Senegal 34 106 LM SSA
7 7 NEQN n
3 Chile 4. 38 HI- LAT 108 Venezuela 34 103 HI LAT
Q (3 ncern ANA ANA
3 Kazakhstan 4. 40 um EUR 1 Cambodia 34 110 LI EDA
a (3 AQ n
4 Cyprus 4. 36 HI ADV 110 Pakistan 34 112 LM MEN
n 3 AD
4 Russian 4. 41 HI EUR 1 Bolivia 3. 111 LM LAT
1 Eadaratinn [~ AQ 1 2 AN
4  Poland 4. 50 HI- EDE 112 Bangladesh 3. 109 LM EDA
ol 3 ncern 2
4 Uruguay 4. 46 HI LAT 1 Gambia, The 3. 108 LI SSA
2 [~ AN 1 2
4 Costa Rica 4. 49 UM LAT 114 Tajikistan 3. 117 LM EUR
A 3 ANA 2 AQ
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4 ltaly 4. 55 HI- ADV 1 Lesotho 3. 124 LM SSA
R A NEQN 1 2

4 Macedonia, 4. 47 um EDE 116 Zambia 3. 114 LM SSA
5 CVD A 2

4 Slovak 4. 59 HI- ADV 1 Algeria 3. 120 um MEN
7 Daniihlin A nNnern 1 2 AD
4 Turkey 4. 48 UM EDE 118 Nepal 3. 118 LI EDA
Q A 2

4 Mauritius 4. 45 UM SSA 1 Nigeria 3. 119 LM SSA
a A 1 2

5  Hungary 4. 53 HI- EDE 120 Ethiopia 31 130 LI SSA
n A nern

5 Montenegro 4. 56 um EDE 1 Uganda 31 116 LI SSA
1 2 2

5 Oman 4. 42 HI MEN 122 Zimbabwe 3. 121 LI SSA
2 2 AD n

5  Azerbaijan 4. 57 um EUR 1 Mozambique 3. 129 LI SSA
2 2 AQ 2 n

5 Croatia 4. 54 HI EDE 124 Cameroon 3. 126 LM SSA
A 2 n

5 Panama 4. 51 um LAT 1 Gabon 2. 122 um SSA
R 2 AN 2 a

5 Armenia 4. 58 LM EUR 126 Tanzania 2. 123 LI SSA
5 2 AQ a

5 Mongolia 4. 61 um EDA 1 Mali 2. 127 LI SSA
7 2 2 a

5 Georgia 4. 60 LM EUR 128 Benin 2. n/a LI SSA
Q 2 AQ a

5 China 4. 62 UM EDA 1 Swaziland 2. 125 LM SSA
a 2 2 a

6 Jordan 4. 52 um MEN 130 Liberia 2. n/a LI SSA
n 2 AD Q

6 Kuwait 4. 72 HI MEN 1 Nicaragua 2. 128 LM LAT
1 2 AD 2 Q AN
6  Thailand 4. 67 UM EDA 132 Malawi 27 133 LI SSA
2 2

6  SrilLanka 4. 65 LM EDA 1 Myanmar 27 139 LM EDA
2 2 2

6  Ukraine 4. 71 LM EUR 134 Guinea 2. 142 LI SSA
A 2 AQ I3

6  South Africa 4. 75 um SSA 1 Madagascar 2. 135 LI SSA
R 2 2 "

6  Romania 4. 63 um EDE 136 Mauritania 2. 138 LM MEN
[ 1 1S AD
6 Trinidad and 4. 70 HI LAT 1 Haiti 2. 137 LI LAT
7 Tahann 1 AN 2 [~ AN
6  Colombia 4. 64 UM LAT 138 Burundi 2. 141 LI SSA
o 1 ARNR A

6  Bulgaria 4. 73 UM EDE 1 Chad 2. 143 LI SSA
7  Greece 4. 66 HI- ADV

0 1 QECD

Note: Income level classification follows the World Bank classification by income (situation as of July 2015). Group
classification follows the International Monetary Fund’s classification (situation as of April 2016). IMF “CIS” =
“Eurasia.”

* Income groups: HI = high-income economies that are not members of the OECD; HI-OECD = high-income OECD
members; UM = upper-middle-income economies; LM = lower-middle-income economies; LI = low-income
economies.

T Groups: ADV = Advanced economies; EDA = Emerging and Developing Asia; EDE = Emerging and Developing Europe; EURAS

= FEurasia; LATAM = Latin America and the Caribbean; MENAP = Middle East, North Africa, and Pakistan; SSA = Sub-Saharan

Aftica.

Figure 2. The Global Information Tehnology Report 2016
Source: Baller, Dutta, & Lanvin (2016)



O. Arsenijevié, M. Dimic & P. Spraje: The Age of Digital Business: Breaking Boundaries 35

5 Five current trends in the digital economy

Everything changes. Social, mobile, analytical and claud technology, and more
and more internet things, change the economy, business, and our life at a fast

paced speed.

However, we can distinguish five current trends that determine the technological
image of the digital world in front of our eyes: The Internet of Me, The Economy
of Results, The IT Platform Revolution, The Smart Company, New impressions

of work resources - cooperation between people and machines.
5.1 The Internet of Me

The Internet of Me is a concept, is considered the third wave of connected

communications (Freed, 2018).

When objects that are used on a daily basis are connected to the Internet and
connected to one another, great new possibilities appear before man. Connection
permeates every aspect of human life, forming new user scenarios and habits.
The number of new channels used by companies to attract clients, create their

needs and retain them grows very quickly, while maintaining trust.

The companies that succeed in the new The Internet of Me will become leaders

of the new generation of world business and will build new big brands.
5.2 Economy of results

"Smart equipment" today becomes the kind of bridge that connects the digital
enterprise and the physical world. Its role can be compared to overcoming the
"last mile" on the way to a client in the wotld of communication. Today, within
the framework of the concept of an industrial Internet of Things, many
companies introduce "smart" sensors into different digital devices and connect
them. After that, customers can get not only more new products and services,

but they can also create the benefits and results they want.

In this sense, digital society is on the verge of "explosive" market changes by new
type companies, which will not sell devices to the client, but the ultimate result

of using the "Digital companies + smart terminal devices used by the client"
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package. All of the above leads to the notion of "new economy - economy of

results".
5.3 Revolution of IT platforms

For companies on the Global 2000 list, a combination of IT platforms used in
industries and in new ecosystems that integrate digital enterprise data from
different industries it can be said that they generate a new wave of innovation

and "explosive" business growth.

Fast-growing cloud and mobile technologies not only eliminate price and
technology barriers in collaboration, but also reveal new opportunities for

companies, regardless of the type of industry and geographic location.

In this way, on new IT platforms, new ecosystems become new areas for

competition.
5.4 Smart company

Until recently, advanced software enabled employees to work better and faster.
With the emergence of big data, as well as with progress in the field of
manufacturing, data processing and cognitive technologies, smart applications
help even machines make the most accurate solutions based on information

analysis.

In this way, the next level of productivity will be the result of the latest discoveries
in the field of smart training programs (Eberle, 2019). This can lead to a new

level in the evolution of all areas of the company's business.

5.5 New ideas about working resources - cooperation between people
and machines

Continuous development of digital technology increases the need for
cooperation between people and devices. Progress in the field of interfaces and
portable smart devices gives companies new opportunities to increase
productivity through the use of technologies. All these tendencies are a new

expression of the main concept - digital business.
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7 Conclusion

The development of information and communication technologies (ICT)
requires a fundamentally different form of economy. The new economy is
dynamic, networked, global with a strong expansion of services and knowledge
as a resource. This new economy is a digital economy and consists of numerous
components. The governments of the countries should work intensively on the
realization of the activities defined by the national strategy for the development
of the information society in order to reduce the excessive "digital gap" in relation
to the developed countries. This implies numerous activities in the construction
of ICT infrastructure, the introduction of new e-services in the field of
administration, the public sector, education and the development of the domestic
IT industry. According to the generally accepted "e-readiness" measurements,
Serbia, according to the ranking by the so-called- NR index occupies 75th place.
High correlation between economic and social development on the one hand
and "e-readiness" on the other hand requires urgent activities to improve e-

commerce and the development of the information society.

Digital economy can provide new jobs, ensure competitiveness and transparency,
bring environmental benefits, strengthen democracy, and significantly alter the

lifestyle and work style.
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1 Introduction

The level of annual revenues from produced electricity depends on the net
produced quantity of electricity in kilowatt hours (kWh) and energy prices per
kilowatt-hour. The production of electricity can be represented through the ratio
of the capacity of the power plant (capacity factor). Ratio represents the relation
between the actual production volume of the plant for a certain period of time
and the maximum production volume that the plant could achieve (nameplate

capacity).

The gross theoretical annual capacity of the power plant is 8760 MWh (365 days
X 24 hours). Accordingly, gross production capacity can not be achieved in
practice, so therefore it serves exclusively for the calculation of practical capacity.
The mentioned capacity is obtained when the gross capacity reduces the number

of hours during which the power plant does not operate at its full capacity.

Considering that the natural properties of the environment in which the plant is
built directly affect the efficiency of the exploitation of renewable energy sources,
the practical production capacity varies by 20-30 %, depending on the
geographical conditions.! The power utilization factor (CUF) varies greatly
depending on the source type of energy. Thus, CUF is simply calculated as the
ratio of produced electricity and the theoretical potential that can be produced.
Energy utilization calculations have a decisive impact on the volume of

investment and the further flow of project financing,.

The energy price per kilowatt-hour from renewable sources since 1980 has been
declining to date, as a response to the innovative changes that followed the
second oil shock. Changes in the price level primarily depend on state
interventions and measures of incentives in the energy market, so the ratio can
be divided according to the form of contracted prices:

o RECs (Renewable Energy Certificates),
oGS (Green supply);

o PPA (Power Purchase Agreements) i

e Direct investment.

LTEA (2014)
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Table 1: Average price of RES and standard deviation

RECs GS PPA Direct Global
investment average

Average price 17 44 102 181 39
(USD/MWh)
Standard 29 52 80 286 105
deviation
(USD/MWh)
Sample size 41 15 15 12 83

source: Bloomberg New Energy Finance & Vestas Wind Systems (2012), p. 32

The generated electricity yield varies depending on the measured level of
efficiency of the installed capacity. The methodology of measuring the efficiency
that is most often used in practice is the efficiency curve. A typical
methodological approach varies depending on the type of renewable source for
which research is being conducted. Measuring and defining the efficiency curve
for a potential site for the construction of a power plant is carried out for at least

two years.?
2 Effective approach to solar energy pricing strategies

Solar energy represents the most expensive form of renewable energy and is
often not economically viable, with the exception of advanced PV systems that
can be profitable if supported by the state. The technical potential of solar energy
is greater than all other soutces of energy and could fully meet the wotld's energy
needs. It is interesting to note that more solar energy arrives on the planet Earth
for one hour (4.3x1020)) than electricity is consumed throughout the year at a
global level (4.1 x 1020]).3

By 2050 PV solar energy could reach the level of installed capacity of 3,000 GW,
providing 4,500 TWh of energy annually, that is, about 11 % of the global
electricity production, while preventing the emission of 2,3 gigaton CO2.4
Difficulties are noticeable and appear primarily in the form of underdeveloped
transmission mechanism, upstream factors that occur before the production of

electricity, downstream factors related to losses in energy conversion and storage,

2 Mini¢, B. (2011), p. 200
3 Foster, R., Ghassemi, M., Cota, A. (2010)
4TEA (2014)
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weather conditions, and the occurrence of irregularities in the process of

maintenance of power plants.’

The empirical rule states that a certain increase in cumulative production is
reflected in the reduction of some of the established prices. If the price is crossed
by cumulative production on a double logarithmic scale, a linear function is called

a learning curve. Mathematically, it can be expressed as:¢

In(1-L)
Kx = KOx in2
Xt
x=—
Xo

where: Kx - unit costs generated in the period t; Ko - costs of the first produced
unit; xt - cumulative production in period t; xo - cumulative production at t = 0;

L - learning rate.
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Figure 1: Average price and cumulative production of energy from solar photovoltaic cells
source: Liebreich, M. (2011), p. 8

Energy efficiency of PV solar parks is formed on the basis of the frequency and
intensity of solar radiation, which directly affects the productivity of solar cells,

which in the scientific literature is also called insolation.

SBocksis, O'M. J. (2009)
¢Goetzberger, A., Hoffmann, V. U. (2005), p. 180
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The intensity of solar radiation is the basic driver of cost efficiency, so the

production function of insolation can be represented as:’

where: h is the insolation factor (energy conversion); ¢j - efficiency of solar

panels; qj - quantity of solar panels; o - Elasticity of substitution of solar panels

It is necessary to allocate cost analysis to solar parks that are connected to the
electric network and to solar PV parks that accumulate and exploit energy
independently. Solar photovoltaic cells are demanding for installation, although
their production performance has been shown to be higher than alternative
choices and are cost effective so that a home-based PV system of 50 Wp (peak
Watt) costs about $ 500.8 More complicated is the division of costs of PV parks
that are connected to the network, which consists primarily of: inverter,
installation of photovoltaic cells, costs of electrical installations and others.
Investment costs are divided into three large subgroups: PV photovoltaic cell

costs, BOS costs (Balance of System Cost) and labor costs.

The prices of PV cells have been steadily decreasing since year 2011 and are quite
different in the European market compared to the Asian market (in Germany,
the price is 2.15 USD /W, while in Asia it average of 1.87 USD/W in the second
quarter of 2011. years).” A better production technology and an increase in the
size of PV cells from 0.5 square meters in the eatrly 1990s to 2-3 square meters
today reduced the formation of space-dependent costs, which is also shown by
the curve of learning in Figure 1. The experiential PV learning rate was moving
in the interval from 11 % to 26 % from 1976 to 2001, with an average value of a
historical learning rate of 20 %.1° This means that the prices were reduced by 20

% for each duplication of cumulative sales.

The second part of the capital costs of the PV system consists of the BOS
components, the extent of which is defined by the origin of the costs incurred.

7Pillai, U., McLaughlin, J. (2013)
8 THA (2014)

TRENA (2012), p. 18

10Neij, L. (2008)
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For simple PV systems, it can only be about 20 %, while for systems outside the
range of electromechanics, they are up to 70 %. The average value of BOS is
between 1.6 USD/W and 1.85 USD/W.!! The largest part is the inverter, which
is used for transforming DC (direct current) into AC (alternating current)
electricity, which costs from 0.2 USD/W to 1.10 USD/W.12 The cost of funds
for the inventor is calculated per unit of capacity and decreases with the increase

in the size of the solar park.

Labor costs are different when compared and are reduced by increasing the
dimensions of the solar energy park. According to a survey conducted in the
United States, the average workload for systems of less than 250 kW was 8
hours/kW, while for systems above 250 kW the engagement was only 3
hours/kW.13 The connection of economies of scale with the dimensions of the
PV system is almost inversely proportional, with the exception of works on
electrical installations that are intensifying. Expressed in cash units, the average
operating cost for systems of less than 250 kW is 0.42 USD /W, and for systems
larger than 250 kW it is 0.18 USD/W. 14

Certainly the labor cost in developing countries is far lower, as is the case with
the People's Republic of China, where the average labor cost of only 0.07
USD/W for vertically integrated production was measured.!> However, in spite
of the fact that cheap labor can stimulate accelerated economic development, it
can also affect the inflation rate, leading to the increase in relative costs of
maintenance of the plant and the use of electricity. In China, however, the
inflation rate is not significantly reflected in industrialized areas, where the
construction of PV solar parks is represented (some Chinese producers reported

a rise in employee salaries of 50 % in 2013).16

The schedule of total maintenance costs is the same as for other alternative
energy sources, with the periodic control of the system in solar parks, most often
at a three-year level. The share of this type of variable costs is not large and makes

about 1 % of the investment costs of the PV system.

HUIRENA (2012), p. 19

12JRENA (2012)

BIEA (2014)

14 Ardani, K., Barbose, G., Margolis, R., Wiser, R., Feldman, D. and Ong, S. (2012), p. 16
I5TEA (2014)

16 Goodrich, A. C., Powell, D. M., James, T. L., Woodhouse, M. and Buonassisi, T. (2013)
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The economic feasibility of the solar PV system is calculated mainly by the cash
equivalent method, since it is a long-term investment of over 20 years. The cash
equivalency method discounts the costs and revenues to the present value and,

if the outcome is positive, then the investment is economically viable.

If the purchase price of the produced energy is changed, then the cost of energy
production is obtained in case the cash equivalent is zero. The present value of
the CE is:17

n
c C C 1+p)—1
CE +---=E G k)
i (1+p)!

= +
1+p (1+p)? A+p)"p

where: C - initial capital; p - interest rate; n - operating life of the power plant.
Assuming that the feed-in-tariffs do not change during the lifetime of the plant,
the equation can be a reliable economic indicator, while the absence of

macroeconomic factors makes it a monetary business indicator.

In solving the problem of the engineering economics of solar energy sources, it
is desirable to diagrammatically show the movement of revenues and
expenditures over a period of time t for a more comprehensive review of inflows
and outflows of money arising from current liabilities in order to reduce the risk
in determining sales prices. When considering a uniform amount of funds at the
end of each year of operation (R - Unacost), the diagram can be presented as

follows:18

Ry R> R; R S
// |

If R is the annual energy saving cost and CC (carbon credit) carbon credits

n=20

reduction using RES technology, the present value of net income is'

17 Goetzberger, A., Hoffmann, V. U. (2005), p. 185
18 Tiwari, G. N., Mishra, R. K. (2011)
19 Tiwari, G. N., Mishra, R. K. (2011), p. 488
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PR = [R + CClFgpjn

The equation can also be expressed as

i(1+H"
R =PR [m] = PR X Fgpjn
ot
Unacost = (Present value) X (Capital recovery factor)
where

F i1+H"
R =1+ i)n—1
which is called the capital recovery factor. The method is important in the context

]=CRF

of systemic equivalence between the amount of assets that the company has in

the life cycle of the investment.20
3 Conclusion

The correlation analysis method compares the data collected with the data of
meteorological stations and creates a time series for estimating the degree of use
of the solar energy source. Estimating the optimal level of use of the source is
necessary for smooth functioning of the capacities. The analysis is also important
for determining the allowed upper threshold of use, so as not to cause panel

failure.

Although the potential of solar energy is undeniable from an economic point of
view, progress is still expected from the point of view of technological
improvement of solar panels that would ensure safe and efficient supply of
energy from the sun. Estimating the structure of the cost of investment in solar
energy lags behind the cost analysis of other sources of renewable energy, partly
because of the complexity of the availability of energy sources and the quantity
used, and partly because of the lack of information provided by investors. The
origin of costs and the cause of their occurrence have not been adequately tested
and can vary, so the impression is that no study has covered all relevant factors.
Since transport costs are very low, PV cell prices are formed on the international

market.

20 Tiwari, G. N., Mishra, R. K. (2011)
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1 Introduction

The concept of electronic learning (e-learning), which was introduced several
decades ago, has evolved into a widespread and generally accepted form of
education. E-learning is based on the use of advanced technology of ICT in the
learning process (Agarwal & Pandey, 2013). The concept of Learning
Management System (LMS) is emerging directly from e-Learning. An LMS is a
software application that automates the administration, documentation, tracking,
reporting of training events (Ellis, 2009), as well as educational courses. E-
learning has been widely used in educational institutions worldwide. It supports
individual self-paced approach, group asynchronous mode as well as group
synchronous mode. All three modes can be structured and adapted for students
with various situations. Particular groups of interest are part time students and

postgraduate students.

Due to the perceived benefits of professional development, many registered
nurses decide to undertake postgraduate study (Cotterill-Walker, 2012; Ng,
Tuckett, Fox-young, & Kain, 2014). As for all part time students, they are also
facing time management issues; therefore, the introduction of an e-learning
concept to postgraduate nursing study proves to be a feasible solution. In
addition to the learning benefits, there is also a wide range of opportunities for
research challenges to be addressed and solved using e-learning platforms. One
of the key challenges in nursing research is also the need to introduce innovative
teaching and learning enabled by new technologies and also open learning

resources (ProCare Project Partnership, 2018).

In this paper, the selection process for an e-learning platform to be used in
postgraduate nursing education is presented. Aligned with the diverse initiatives
to improve patient care and patient outcome, the scope of the Erasmus+ project
“Hospitals and faculties together for prosperous and scientific based healthcare
— ProCare” is to raise the profile of research in nursing by increasing both
research capacity and capability and to enhance cooperation between higher
education institution (HEIs) and hospitals (ProCare Project Partnership, 2018).
To raise the research capacity and capability in nursing, an online learning
programme on nursing research will be developed in the scope of ProCare

project. According to these goals, several e-learning platforms were evaluated.
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2 E-learning in nursing education

As well as in other educational areas, nursing has been subject to technological
advances in learning approaches. Online nursing programs are rapidly emerging
(Judge & Murray, 2017). As stated by (Carruth, Broussard, Waldmeier, Gauthier,
& Mixon, 2010), there are several gaps in preparedness of nursing students to get
involved in e-learning, such as luck of understanding of course delivery, accessing
resources remotely, participating in asynchronous course activities and use of
emerging health care technologies. Nevertheless, a significant number of diverse
forms in online education is presented in the literature. (Carruth et al., 2010) for
example, present an innovative online orientation course for Master of Science
nursing study programme, which proved to be successful. Even though (Collins
et al.,, 2017) found nursing students to be in favour of the e-learning concept, the

students were also keen to have more face-to-face meetings.

As reported by (Judge & Murray, 2017), a change of LMS can also be perceived
differently by educational staff, whereas in their case, 93 % of all staff felt

competent to use the new LMS.

2.1 Requirements for postgraduate Nursing education E-learning
platform

When selecting a LMS for an Higher Education Institution (HEI), one has to
consider the diversity of factors, including curriculum delivery, students, financial
commitments, technology and support services, and faculty (Laverty, Wood,
Tannechill, Kohun, & Turcheck, 2012). Several requirements for the selection of
the e-learning platform were already stated in the ProCare project proposal. In
fact, one platform was proposed, but due to the long process of project proposal
evaluation, the platform is no longer available free of charge at the time the
project begins. In the presented case, there is a need to develop a sustainable e-
learning platform, which can be used by postgraduate nursing students of project
partners and wider. Furthermore, we want to provide a platform free of charge
for the students, which is also going to be available after the official end of the
ProCare project.



52

38TH INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT,
CONFERENCE PROCEEDINGS

In the detailed ProCare project specification (ProCare Project Partnership, 2018),

there is a wide range of demands, which also influence the selection of the e-

learning platform:

Freely available online learning programme on nursing research and
evidence-based nursing care (EBN) will be developed with a focus on
the application of research to practice. The programme will address
international issues and national specifics.

The customized study and learning materials / online learning
programmes on nursing research and evidence based nursing will be
freely available to use.

The free web-based education site has comprehensive features for the
Higher Education Institution (HEI) teachers and other interested
parties.

The platform will have interactive components to encourage users e.g. a
discussion board, users’ common room and quizzes.

e-Learning environment

To select the appropriate e-Learning environment or LMS for a specific case,

one has to consider the entire life cycle of the system. As presented in Figure 1,

when the environment is selected, the process of deployment may be based on

the management issues and migrations, until the system is retired.

. Y

(‘ )
/ Retire )

D -

Figure 1: Selection, deployment and management of LMS.

The entire process of LMS deployment, management and migration has several

issues which have to be considered before the deployment, as presented in Figure

2.
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Figure 2: LMS deployment, management and migration issues.

There are many LMS characteristics, which have to be considered when selecting
the appropriate system for an individual case. Generally, we can divide them into
three main groups of characteristics:

* Learning Content Management: content authoring, content storage and
management, course libraries, compliance with standards for e-learning
software SCORM and AICC, or Tin Can API, support multimedia.

* Course Management: registration management, course catalogue
management, course calendars, gradebooks, student and instructor portals,
attendance tracking, proficiency testing, e-commerce capabilities (the ability
to sell online coutrses), virtual classrooms.

* Social Learning and Collaboration: support social learning with
collaboration feature (live chat, blog modules, web conference integration,
following concept, content sharing and rating, discussion boards, file sharing,
integration with social media networks, profiling and expertise capabilities,
gamification tools.
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Based on individual needs and preferences, the evaluation criteria are selected
and weighted to gain the best results of the decision problem. In the presented

case, we decided to evaluate four main characteristics as shown in Table 1.

Table 1: Evaluated LMS characteristics.

Characteristic Details

Costs costs of ownership (purchase, deployment, introduction, training,
maintenance)
Scalability number of courses, number of participants, intensity of use, peak usage,

processing power, storage

Interoperability desktop, mobile, tablets, Windows, Mac, Linux

Usability, From the viewpoint of maintainers, administrators, instructors,
Functionality, moderators, designers and STUDENTS
Safety

Among others, the recognisability and extent of the selected e-Learning platform
has to be considered. Figure 3 presents the most used LMS in USA and Canada
in 2018, showing that Canvas, Blackboard and Moodle have the highest shares.

US Primary LMS Systems, July 6th, 2018

% 1%
6% Sakai  Schoology

Others

28%
Blackboard

23%
Moaodle

0%

Homegrown 12%

Brightspace

28%
Canvas

LsTleaiTzcH {O-LITERATE

Figure 3: Most used LMS in US.
Source: McKenzie (2018)
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According to online resources, the three LMS have different advantages and
disadvantages (Chaudhari, 2017; Finances Online, 2019; McKenzie, 2018).
Blackboard LMS is mainly used in business and academia. A cloud user interface
provides course management. It mainly suits the requirements of small business
and enterprise. Canvas can be customized and extended via integration. It is
accessed through cloud from desktop and mobile devices, ideal for medium-sized
business and enterprise. Moodle is free on the premises. Educators can build
their own portal of dynamic courses and it can be applied to education and
corporate training. According to previous versions, Moodle has fast
improvements (updates every six months) and a wide community of developers.
It can be seen from Figure 4 that Moodle and Canvas are open source software,

while Blackboard is proprietary.
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Figure 4: State of Higher Education LMS Market in US and Canada.
Source: Hill (2017)

4 Moodle LMS

Based on the criteria presented in the previous section, Moodle LMS (Moodle,
2019) was identified as the most appropriate choice to meet the requirements of
the ProCare project. The e-Learning environment is open source and free. It is
supported by a global community, configurable, highly flexible and feature reach.
It also has an excellent option to integrate the Big Blue Button (BBB) web
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conferencing system. According to Lambda Solutions (2017), Moodle has quickly
gained popularity in the healthcare sector in order to provide consistent training

for healthcare professionals.

Moodle is also widely used in Healthcare, where it supports five main areas:
blended learning, compliance learning, competency learning and training,
continued education and communities of practice and expertise (Figure 5.)
Moodle supports blended learning from its roots: modular object-oriented,
dynamic, learning environment. It includes various approaches that enhance
learning experience and consequently help improve patient outcome. Moodle
enables online learning, simulations, coaching and mentoring. In Moodle
competency and compliance-based training can be performed. Healthcare
workers can logon; take a training at their convenience, where on the other hand,
administrators and compliance officers benefit from live updates on training
completion. It can also provide an opportunity for the healthcare professionals
to share knowledge with their colleagues and discuss issues in online forums.
Continued education for healthcare professionals with LMS platform can be
organised with less resources but being more productive, relevant, reliable and
consistent (Lambda Solutions, 2017).

Communities
of Practice &

Communities
of Expertise

Blended i Continued

Learning Education e

Competency
Based
Learning &
Training

Compliance
Training

Figure 5: Moodle in healthcare.

5 Deployment of Moodle LMS

Before the deployment of each LMS, several activities have to be performed to
identify the requirements and define the roles of individual users (Course
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manager, Course designer /creator, Instructor / professor, Non-editing teacher,
Student, Guest).

Table 2: Activities before the deployment of LMS.

Activity About

Content Who, when and what for are we preparing the e-Learning environment?
publishing

Help Do we have a helpdesk servicer?

Monitoring What is the expected response time?

resources usage What mean time between failures is acceptable?

What time to recover is acceptable?
How much process power do we need?
How much storage do we need?

Are there any network bottlenecks?

Human How will take the role of the administrator, instructor, course designer,
resources domain specialist?
6 Introduction and testing of e-Learning environment

The e-Learning environment, selected to be used by postgraduate nursing
education, was recognized as a useful tool for the ProCare project management
as well. This way, the members of the project group can gain experience in
Moodle, identify and test its wide range of options, which can further be offered

to nursing students.

Due to the novelty of the selected approach, three online workshops were
organized for the project participants, to become familiar with the selected e-
learning platform. Participants were invited to log in to the online web
conference session supported by BBB (Big Blue Button, 2019). Each participant
was provided with basic instruction about the identification, internet connection,
headphone usage, browsers, and the logon procedure. All project members were
granted access to Moodle course with project related content. Course managers
were appointed. The initial course structure has the following sections: News
forum (only course manager may publish topics, all participants can reply), web
conference (Link to BBB system), Documents in progress, Important
documents, Kick-off meeting (folder with files on minutes, presentations and

photos). Part of the course is presented in Figure 6.
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ﬁ Minutes of the sessions (17., 19., 20. dec. 2018)
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Documents in progress

Intoduction to BigBlueButton and Moodle

Important documents

Important documents are: GA, Partner’s agreement, preformatted forms, project logotype,
timesheets, reports

@ Different versions of documents

Figure 6: Part of the ProCare course on temporary platform.

Two servers were used in the sessions: swglab with Moodle ProCare course and
swqbbb with BBB system. Both provide secure protocols for data exchange
(https). There is a link to ProCare web conference within Moodle ProCare
course.

The actual number of participants in all three sessions was greater than the
number of logged users, since in some cases, project members of one institution
used only one account to logon. Most internet connections were good enough
to provide an acceptable quality of sound and video. In three cases, internet speed
was below threshold.
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There are two user interfaces in BBB web conferences: Adobe Flash Player and
pure HTMLS. First, one is fully featured while HTMLS5 is limited now (enabled:
audio communication, presentation, chat). Recommended interface is Adobe
Flash Player until further notice. However, it is expected that by 2020 HTML5
will be fully featured and support for Adobe Flash Player will be terminated. In
the specified sessions, Adobe Flash Player was used and reported. One project
member also tested HTML5 interface. Features of the Adobe Flash Player
interfaces differs for “presenter” and “viewer”. At any moment, there is only one
presenter. Moodle course manager is presenter by default. He/she can promote
any viewer to presenter who remains in this role as long as course manager

demotes him/she to viewer role.
7 Conclusions

The overall aim of the ProCare project is to enhance the research alliance
between partner hospitals and HEISs, to raise the profile of research in nursing
and thus improve patient outcomes. Aligned with this aim, an innovative online
learning programme that address skills/ knowledge deficit in research, to provide
access to research training programme and learning materials, will be developed.
In this paper, the process of LMS selection, to enable online learning, is
presented, as well as the actual testing of the selected LMS. Due to the suitability
of the selected LMS, Moodle will also be used for project management, together
with its extension BBB, to support the online meetings. This way, the project

group will become familiar with the tool, its main advantages and disadvantages.

During the three testing online session, over 14 participants of project partners’
institutions joined the BBB sessions on introduction to Moodle and BBB. For
most of the participants, the web conference system worked flawlessly. The
general conclusions of the test sessions with Moodle and BBB web conference
system are:
e Most of the participants were able to actively contribute to the session.
They tested some features, which are relevant for this project and gain
positive first experience.

e Most participants would like to have more training to fully utilize the
platform features for the project.

e Few users were not able to actively contribute to the session due to lower
internet speed. These users are advised how to improve their user
experience in the forthcoming sessions.
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Since three users experienced internet speed issues, recommendations for future

online meetings were given:

e Use wired connection.

e Consult your ICT department if there are possibilities to get faster
internet; request at least 1Mbits download and 0.5 Mbit upload speed
for viewers (no web camera, just sound) and at least 2Mbits download
and 1 Mbit upload speed for presenters.

e While you are in web conference do not use your network resources for
other programs (torrents, other downloads, Windows updating etc.).

During the following months, the testing environment will be migrated to the
production environment, where Moodle will be used as a LMS platform to enable
online learning in postgraduate nursing education. All the features tested and
evaluated by the project group members will be offered to course designers,
which will develop a freely accessible online learning programme on nursing
research and EBP.

Acknowledgments

The authors would like to acknowledge the support given by the European Commission through
grant 2018 - 2726 / 001 — 001 for the project Hospitals and faculties together for prosperous and
scientific based healthcare (ProCare).

References

Agarwal, H., & Pandey, G. N. (2013). Impact of E-Learning in Education. International Journal of
Science and Research, 2(12), 146—148.

Big Blue Button. (2019). Big Blue Button. Retrieved from https://bigblucbutton.org/

Carruth, A. K., Broussard, P. C., Waldmeier, V. P., Gauthier, D. M., & Mixon, G. (2010). Graduate
Nursing Online Orientation Course : Transitioning for, 49(12).
https://doi.org/10.3928/01484834-20100831-06

Chaudhari, S. (2017). Moodle Vs. Blackboard — who’s the winner? Retrieved from
https:/ /www.paradisosolutions.com/blog/moodle-vs-blackboard-whos-the-winner/

Collins, A., Broeseker, A., Cunningham, J., Cortes, C., Beall, J., & Bigham, A. (2017). A longitudinal
online interprofessional education experience involving family nurse practitioner students
and pharmacy students, 37(2), 218-225.

Cotterill-Walker, S. M. (2012). Nurse Education Today Where is the evidence that master * s level
nursing education makes a difference to patient care ? A literature review. Nurse Education
Today, 32(1), 57-64. https://doi.org/10.1016/j.nedt.2011.02.001

Ellis, R. K. (2009). A Field Guide to 1earning Management Systems. American Society for Training &
Development (ASTD).

Finances Online. (2019). Compare Canvas LMS vs Moodle. Retrieved from
https://comparisons.financesonline.com/ canvas-Ims-vs-moodle



A. Baggia et al: Selecting the e-Learning Platform for Nursing Education 61

Hill, P. (2017). State of Higher Ed LMS Market for US and Canada: Fall 2017 Edition. Retrieved
from https://mfeldstein.com/state-higher-ed-lms-market-us-canada-fall-2017-edition/

Judge, D. S., & Murray, B. (2017). Student and Faculty Transition to a New Online Learning
Management  System.  Teaching — and — Learning in  Nursing, 12(4),  277-280.
https://doi.org/10.1016/j.teln.2017.06.010

Lambda  Solutions.  (2017).  The  complete  user — guide o Moodle. Retrieved — from
https://www.lambdasolutions.net/resources/ the-complete-moodle-user-guide/

Laverty, J. P., Wood, D., Tannehill, D. B., Kohun, F., & Turcheck, J. (2012). Improving the LMS
Selection Process: Instructor Concerns, Usage and Perceived Value of Online Course
Delivery Tools. Information  Systems Education  Journal, 10(1), 75-88. Retrieved from
https:/ /files.etic.ed.gov/fulltext/EJ1136729.pdf

McKenzie, L. (2018). Canvas Catches, and Maybe Passes, Blackboard. Retrieved from
https://www.insidehighered.com/digital-learning/article/2018/07/10/ canvas-catches-
and-maybe-passes-blackboard-top-learning

Moodle. (2019). Moodle. Retrieved from https://moodle.org/

Ng, L. C,, Tuckett, A. G., Fox-young, S. K., & Kain, V. J. (2014). Exploring registered nurses ’
attitudes towards postgraduate education in Australia: An overview of the literature, 4(2),
162-170. https://doi.org/10.5430/jnep.v4n2p162

ProCare Project Partnership. (2018). Hospitals and faculties together for prosperous and scientific based
healthcare.



62 38TH INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT,
CONFERENCE PROCEEDINGS




38. MEDNARODNA KONFERENCA O RAZVOJU ORGANIZACIJSKIH m
ZNANOSTI: EKOSISTEM ORGANIZACI] V DOBI DIGITALIZACIJE ﬁ
KOE\IFERENCNI ZBORNIK Univerzitetna zalozba
P. Spraje et al. (ur.) Univerze v Mariboru

Ergonomska analiza kostno-misi¢nega nelagodja
zaposlenih v kadrovskih oddelkih
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Povzetek Namen Studije je bil analizirati pojavno obliko kostno-
misicnega nelagodja pri zaposlenih v kadrovskih oddelkih. Uporabljena je
bila subjektivna samoevalvacija z uporabo mednarodnega vprasalnika
ergonomskega oddelka univerze Cornell. Proucevali smo 37 zaposlenih v
kadrovskih oddelkih, od tega 31 Zensk in 6 moskih, starih od 21 do 63 let.
Zaposleni so ocenjevali nelagodje v vratu, hrbtenici, ramah, rokah,
zapestjih, bokih, nogah in stopalih. Rezultati so pokazali, da zaposleni
obcutijo najvec¢jo stopnjo nelagodja v spodnjem delu hrbtenice (12,4 %),
vratu (11,1 %) in v desnem zapestju (11,1 %) ter v zgornjem delu hrbtenice
(9,9 %). Nelagodje je bilo manj izrazito v desni rami (7 %), levi rami (6,2
%) in levem kolenu (6,6 %). Najmanj izrazito nelagodje pa izhaja iz
podro¢ja spodnjega dela nog. Studija je pokazala, da zaposleni v
kadrovskih oddelkih, ne glede na spol, najve¢ nelagodja obcutijo v
podrodju hrbta in v zapestnem predelu, kar je povezano tudi s pogostostjo
bolniskih izostankov in navedki glede prezentizma. Glede na rezultate
studije je potrebno natan¢neje prouciti odnos med kostno-misicnim
nelagodjem in vplivom le-tega na delo — posebno od drugega dela
delovnega tedna dalje.
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Musculoskeletal Discomfort Ergonomics Analysis at

Employees in the Human Resources Departments
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Abstract The aim of this study was to analyse the incidence of muscular
discomfort at employees in the human resources departments. Subjective
self-evaluation was used using a questionnaire of Cornell University
ergonomic department. We studied 37 employees in the human resources
departments, of which 31 women and 6 men ranging from 21 to 63 years
of age. Employees assessed discomfort in the neck, spine, shoulders, arms,
wrists, hips, legs and feet. The results showed that employees feel the
greatest degree of discomfort in the lower part of the spine (12.4 %), neck
(11.1 %) in the right wrist (11.1 %), and in the upper part of the spine (9.9
%). The discomfort was less pronounced in the right shoulder (7 %), left
shoulder (6.2 %) and left knee (6.6 %). The slightest discomfort is evident
from the lower part of the legs. The study showed that employees in the
human resources departments, regardless of gender, feel the greatest
discomfort in the area of the back and in the wrist area, which is also
related to the frequency of sick leave and quotes on presentism. According
to the results of the study, the relationship between musculoskeletal
discomfort and its impact on work should be studied more closely -
especially from the second part of the working week.
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1 Uvod

Sodobni tempo dela prinasa kronicno pomanjkanje ¢asa in nas vse veckrat zaloti pri
pretiranem sedenju ter v staticnih in prisilnih drzah telesa. Nepravilna drza telesa
povzroca nelagodje, preobremenitev in celo bolezensko stanje v kostno-misicnem

sistemu.

Statisti¢ni podatki dokazujejo, da je najbolj izpostavljen sistem cloveskega telesa prav
kostno-misi¢ni sistem. Kljucni telesni steber je hrbtenica, ki je v vratnem in
ledvenem delu, konveksno upognjena naprej (lordoza), v prsnem in ledvenem delu
pa je hrbtenica upognjena konkavno nazaj (kifoza). Hrbtenica ima znacilno obliko
dvojnega S, kar nam ohranja elasticnost telesa med nagibanjem, hojo in stanjem.
Najbolj izpostavljeni segmenti hrbtenice so obi¢ajno v ledvenem delu. Pomembno
je, da v vratnem in ledvenem predelu ohranjamo krivino oziroma lordozo. Hrbtenica
omogoca laterofleksijo, ekstenzijo, fleksijo in rotacijo. Pri tem moramo upostevati
priporocila in urediti delovno okolje tako, da vsa nasteta gibanja opravimo v
optimalnih obmog¢jih. K ohranjanju pravilnega polozaja veliko pripomoreta izbor
pravilnega nivoja sedne povrSine in uvajanje dinamicnega delovnega mesta z

nastavljivo visino delovne povrsine (Balanti¢, Z., Polajnar, A., Jevsnik, S., 2016).

Kljub ergonomskim priporoc¢ilom se vse preveckrat dogaja, da jih zaradi razlicnih
vzrokov opustimo. Pojavi se bolecina, ki neposredno predstavlja strosek, povezan s
prezentizmom, absentizmom in zdravljenjem (Lewis, R.J., Krawiec, M., Confer, E.,
Agopsowicz, D., Crandall, E., 2002; Lei, L., Dempsey, P.G., Xu, J.G., Ge, L.N,,
Liang, Y.X., 2005). Konkuren¢nost ne vkljucuje le reorganizacije proizvodnje, pa¢
pa tudi kostno-misi¢no nelagodje pri zaposlenih (Hagberg, M., Silverstein, B., Wells,
R., Smith, M.J., Hendrick, H.W., Carayon, P., 1995).

V delovnem okolju se gibi ponavljajo in posamezne situacije pogosto povzrocajo
tudi bole¢ine v predelu vratu, rok in zapestja. Posebej lahko izpostavimo
ponavljajoce se gibe, kot so potiskanje, vleCenje, risanje, seganje, obracanje, dviganje,
prijemanje, udarjanje... (Jansen, K., Luik, M., Reinvee, M., Viljasoo, V., Ereline, j.,
Gapeyeva, H., Piidsuke, M., 2012)

Bolec¢ina se obicajno pojavi s stopnjevanjem nelagodja v kostno-misi¢nem sistemu.

Neprijeten obcutek bolecine se lahko pojavlja v razli¢nih intervalih, ki se ponavljajo
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enkrat na teden do veckrat v enem dnevu. Bolecina, ki spremlja zaposlenega je lahko
razli¢no neprijetna in v koncni fazi lahko vpliva na njegovo sposobnost (Hedge, A.,
Morimoto, S., McCrobie, D., 1999).

Namen nase $tudije je bil analizirati kostno-misi¢no nelagodje zaposlenih v
kadrovskih oddelkih, ki po splosni oceni velik delez delovnega ¢asa prezivijo v
sedecem polozaju in pri svojem delu pretezno uporabljajo tipkovnico, opravljajo
telefonske razgovore, doloc¢ene podatke ro¢no zapiSejo in operirajo z dokumenti
(Huselid, M.A., 2015).

2 Materiali in metode
2.1 UdeleZenci in delo

Za izvedbo raziskave je bila uporabljena statisticna metoda preucevanja rezultatov
spletnega anketnega vprasalnika, ki je bil izdelan z odprtokodnim orodjem 1KA
(https:/ /www.1lka.si/, 2019). Anketni vprasalnik je od 7. 1. 2019 dalje dostopen na
spletnem naslovu https://www.1ka.si/a/196839. Povezava do spletnega vprasalnika
je bila preko mailing liste kontaktnih oseb v podjetjih, s katerimi sodelujeta
organizaciji, ki sta izvedli $tudijo, poslana na 80 naslovov v 6 slovenskih statisti¢nih
regijah (Gorenjska, Osrednjeslovenska, Jugovzhodna Slovenija, Goriska, Posavska
in Savinjska). V raziskavo so vkljuceni podatki zbrani do vklju¢no 17. 1. 2019. Na
anketni vprasalnik se je odzvalo 59 anketirancev, od katerih jih je 37 anketni

vprasalnik tudi koncalo (63 % popolnih anket).

Skupino anketiranih zaposlenih (respondentov) je predstavljalo 31 zensk (83,7 %) in
6 moskih (16,3 %). Udelezenci so bili pretezno stari med 41. in 60. letom (70,3 %),
9 zaposlenih (24,3 %) je bilo mlajsih - med 21. in 40. letom, 2 respondenta (5,4 %)
pa sta bila starejsa od 61 let. Vedji delez zaposlenih (16 oz. 43,3 %) na istem
delovnem mestu vztraja 20 let in vec, 9 zaposlenih (24,3 %) do 5 let, 6 zaposlenih
(16,2 %) med 10 in 15 let in 3 zaposleni (8,1 %) med 5 in 10 leti ter 3 zaposleni (8,1
%) med 15 in 20 leti. Vsi zaposleni delajo v kadrovskih oddelkih, toda na razli¢nih
delovnih mestih, kot so npr. kadrovik, referent, administrator, koordinator, vodja,
sekretar, strokovni sodelavec, poslovni asistent... Vsi vkljuceni subjekti predstavljajo
pretezno sedeco skupino zaposlenih, saj jih kar 28 (75,6 %) na delovnem mestu sedi
vec kot 6 ur, 7 (19 %) jih sedi od 4 do 6 ur, 2 (5,4 %) pa sedita od 2 do 4 ure. Pri tem
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je potrebno poudariti, da nih¢e ne sedi manj kot 2 uri. Delo zaposlenih v kadrovskih
oddelkih zahteva delo s pripomocki. Najvedji delez delovnega casa zaposleni
uporabljajo tipkovnico in misko (69,4 %), mnogo manj ¢asa uporabljajo telefon (10,4
%) in pisalo (9,6 %), v preostanku delovnega ¢asa (10,6 %) pa za delo uporabljajo

druge pripomocke.
2.2 Merilne metode

Po subjektivni oceni zaposlenih, jih je 24 % zaradi narave svojega dela ze bilo
prisiljeno oditi na bolniski dopust. Zaposleni so navajali, da so bili vzroki za njihovo
bolnisko odsotnost - povezano z delom, v najvedji meri v spodnjem delu hrbtenice.
Kot drugi najpogostejsi vzrok omenjajo bolecine v ramenih, nato pa si sledijo

zapestje, vrat, zgornji del hrbtenice in kolena.

Prevalenco oziroma razdirjenost kostno-misicnega nelagodja, ki pogosto prehaja v
obolelost, smo dolocili z uporabo standardiziranega vprasalnika Univerze Cornell,
imenovanega Cornell Musculoskeletal Discomfort Quetionnarie (CMDQ) (Hedge,
A., Morimoto, S., McCrobie, D., 1999), ki ima izvorno zamisel v standardiziranem
nordijskem vprasalniku za analizo kostno-misi¢nih simptomov, avtorja Kuorinke in
ostalih (Kuorinka, 1., Jonsson, B., Kilbom, A., Vinterberg, H., Biering-Serensen, F.,
Andersson, G., Jorgensen, K., 1987).

Standardizirani vprasalnik CMDQ je bil uporabljen Zze v mnogih primerih in je
preveden v mnogo jezikov (Ghorbanali, M., 2015; Kreuzfeld, S., Seibt, R., Kumar,
M., Rieger, A., Stoll, R., 2016; Erdinca, O., Hotb, K., Ozkayac, M., 2011)

Za potrebe nase $tudije smo tudi mi prevedli in priredili vprasalnik. Predhodno smo
vprasalnik Ze preizkusili na manjsih kontrolnih skupinah v treh slovenskih kovinsko-
predelovalnih podjetjih. Poleg osnovnega namena (raziskovanje kostno-misi¢nega
nelagodja) smo preverjali in izboljsali tudi razumljivost in jasnost strukture
vprasalnika. Vprasalnik CMDQ smo poimenovali "Ocena vpliva bolec¢ine na delo
(OVBD)". Pri grafi¢ni dodelavi vprasalnika smo izhajali iz izvorne oblike, ki je
oblikovana tako, da respondent lahko sledi matriki vprasanj z veliko mero

intuitivnosti (slika 1).
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Slika 1: OVBD vprasalnik v slovenskem jeziku, prirejen po CMDQ (Hedge, A., Morimoto, S.,
McCrobie, D., 1999).

CMDQ) vprasalnik sestavlja 220 polj, razdeljenih v 20 telesnih topografskih obmocij,
ki jih sestavljajo vrat, rame, zgornji del hrbtenice, nadlaket, spodnji del hrbtenice,
podlaket zapestje, medenica, stegnenica, koleno, golenica in stopalo. Parna telesna
topografska obmocja so razdeljena Se na levo in desno stran. CMDQ vprasalnik je
nato razdeljen Se v tri sklope, kjer v prvem delu (f) (angl.: frequence) izbiramo med
petimi nivoji obcutka nelagodja v predhodnem delovnem tednu, v drugem delu (d)
izbiramo med tremi nivoji nelagodja (angl.: discomfort), ki ga je povzrocila bolecina
v predhodnem delovnem tednu, v tretjem delu (i) pa ocenimo vpliv (angl.:

interference) nelagodja oz. bolecine na sposobnost za aktualno delo.

Prvi sklop (1), ki govori o frekvenci ponavljanja obcutka nelagodja v predhodnem
delovnem tednu, ponuja izbor med petimi odgovori: nikoli, 1 - 2 krat v tednu, 3 - 4
krat v tednu, 1 krat vsak dan in veckrat dnevno. Vprasalnik vzpodbuja intuitivhost
tudi z razli¢cno obarvanimi polji, ki si sledijo od zelene, rumene in oranzne do rdece
barve. Enaki logiki sledimo tudi v drugih dveh sklopih, kjer v treh stopnjah merimo
neprijetnost bolecine (d) (rahlo neprijetno, zmerno neprijetno in zelo neprijetno) in
njen vpliv na sposobnost za aktualno delo (i) (ni vpliva, rahlo mote¢ , trajno motec).

Raziskavo z istimi respondenti smo izvedli le enkrat, saj se je tudi pri drugih avtorjih
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izkazalo, da so razlike v veckratnih kontrolnih ponovitvah anketiranja minimalne in
zanematljive (Gilad, 1., 1995).

Metodologija predvideva obtezitev posameznih odgovorov in konc¢no vrednotenje
z mnozenjem dobljenih rezultatov. V kolikor je bil s strani respondenta v 1. sklopu
izbran odgovor "nikoli", potem je odgovarjanje v drugih dveh segmentih
brezpredmetno. V takem primeru je potrebno oceno dolocenega telesnega
topografskega obmodja izlociti. Razli¢ni avtorji posamezne sklope ocenjujejo na
razlicne nacine, saj zelijo na ¢imbolj nazoren nacin prikazati razliko med ocenami
posameznih telesnih topografskih obmocij (Jansen, K., Luik, M., Reinvee, M.,
Viljasoo, V., Ereline, j., Gapeyeva, H., Padsuke, M., 2012; Ghorbanali, M., 2015).
Najvecja baza raziskav posega po izvorni metodologiji multiplikativnih utezi, ki v
prvem sklopu znasajo 0; 1,5; 3,5; 5 in 10, v drugem in tretjem sklopu pa znasajo 1, 2
in 3 (Hedge, A., Morimoto, S., McCrobie, D., 1999). V nasi studiji smo izbrali
originalno verzijo obtezitve odgovorov, saj smo z zmnozkom ocen iz posameznih
sklopov lahko najbolj nazorno prikazali razlike med ocenami vpliva bolecin na delo

nasih respondentov.

Zaradi povezave z demografskimi znacilnostmi respondentov smo vprasalnik
CMDQ (slika 1) zdruzili z drugim delom, ki je bil namenjen informacijam o spolu,
starosti, delovhem mestu, delovni dobi, ¢asu sedenja na delovhem mestu, nacinu
dela, bolniski odsotnosti in samooceni vzroka za bolnisko odsotnost. Za tehni¢no
izvedbo ankete smo uporabili odprtokodno aplikacijo za spletno anketiranje 1KA
(Celovita podpora anketnemu procesu 1KA, 2019). Zaradi zahtev aplikacije smo
vprasalnik priredili tako, da smo vsa vprasanja iz prvega dela (CMDQ) razdelili po
vseh 20 obmo¢jih, katerim smo dodali Se vsa ostala vprasanja iz drugega dela

(demografska vprasanja in vprasanja v zvezi z delom) (slika 2).
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*Kolikokrat ste v zadnjem delovnem tednu imeli bolecine oziroma neprijeten obcutek bolegine?

*Kako neprijetna je bila bolecina?

Zelo neprietns

Slika 2: Del vprasalnika iz spletne aplikacije 1KA.

Celotna izvedba ankete je bila elektronska in popolnoma anonimna.
2.3 Omejitve

Studija proucuje le dejavnike fizi¢nega tveganja za pojav kostno-misi¢nega nelagodja,
saj v okviru raziskave nismo zbirali antropomorfnih in zdravstvenih podatkov.
Studija ne ocenjuje psihofizi¢nih in psihosocialnih dejavnikov, ki lahko sinergijsko
vplivajo na osnovno oceno nelagodja. Studija je bila prese¢na in je zajela relativno
majhno stevilo sodelujocih, zato ne moremo rezultata posplositi na celo populacijo
zaposlenih v kadrovskih oddelkih. V raziskavi smo predpostavili, da so vsa delovna
mesta stati¢na, zaposleni pa delajo v sede¢em polozaju. Vsekakor bi bile ugotovitve
precej drugacne kolikor bi zaposleni delali na dinami¢nih delovnih mestih (sedece-

stojece delo).
3 Rezultati
Natancna analiza sumarnih rezultatov, ki upostevajo vse tri sklope ocenjevanja z

vsemi dolo¢enimi utezmi in zmnozki ocen po posameznih sklopih, nam pove, kateri

deli telesa so sistemsko najbolj obremenjeni (slika 3).
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Slika 3: Ocena vpliva bole¢ine na delo

Spodniji del hrbtenice je najbolj izpostavljeno telesno topografsko obmocje, saj 22
respondentov od skupaj 37-ih (59,4 %) tarna za bole¢inami v kriznem oziroma v
spodnjem delu hrbtenice. 11 respondentov (29,7 %) ima bolecine 1- 2 krat v tednu,
1 respondent (2,7 %) cuti bole¢ine 3 — 4 krat v tednu, 5 respondentov (13,5 %)
bolecine ¢uti vsak dan, ostalih 5 (13,5 %) pa bolecine Cuti celo veckrat v enem dnevu.
Zelo podobna slika se pojavi tudi pri vratu in desnem zapestju, vendar sta stopnja
neprijetnosti in stopnja ucinka na sposobnost za delo pri obeh obmo¢jih nekoliko
drugace porazdeljeni. V izraziti vpliv bolecine na delo lahko priStevamo $e bolecine
v zgornjem delu hrbtenice. V tem telesnem topografskem obmocju 20 respondentov
(54,1 %) pottjuje pojav bolecine. 10 respondentov (27,1 %) ima bolecine 1- 2 krat
v tednu, 4 respondenti (10,8 %) cutijo bolecine 3 — 4 krat v tednu, 3 respondenti
(8,1 %) bolecine cutijo vsak dan, ostali trije (8,1 %) pa bolecine cutijo celo veckrat v

enem dnevu.
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4 Razprava

1z studije lahko povzamemo, da je zgornji del telesa (vrat, rame, zgornji del
hrbtenice, spodnji del hrbtenice, nadlaket, podlaket in zapestje) pri zaposlenih v
kadrovskih oddelkih 2,54 krat bolj obremenjen, kot spodnji del telesa (medenica,
stegnenica, koleno, golenica in stopalo). Predel telesa v katerih se bolecina sploh ne
pojavi sta najveckrat leva in desna golenica ter leva nadlaket in leva podlaket. V vseh
drugih telesnih topografskih obmodjih postaja bolecina vse bolj zaznavna. Prve
znaki naras¢ajo¢e motnje tako prihajajo iz stopal, nadlakti in stegnenice. Vsekakor
pa je bolecina najbolj izrazita v spodnjem delu hrbtenice in v vratu. Bolecina se nato
koncentrira v ramenskem obrocu in v zgornjem delu hrbtenice. Zaskrbljujoc¢ je tretji
sklop, ki govori o vplivu nelagodja oz. bole¢ine na sposobnost za delo. Opazanja so
podobna kot pri integralnem pogledu, toda respondent, ki prepoznajo bolecino v
preteklem tednu, jo v polovici telesnih topografskih obmocij opredelijo kot zmerno
neprijetno. In prav ta neprijetnost povzroca rahlo do trajno motnjo pri delu. Spodniji
del hrbtenice, vrat, zgornji del hrbtenice, ramenski obro¢ in desno zapestje tvorijo
skupino izstopajocih sumarnih motenj, ki so prisotni tudi med tednom. Te bolecine
so dokaj neprijetne in moc¢no vplivajo na delo (slika 3). Identificirane bolecine so
skladne z mnogimi ugotovitvami, ki omenjajo najvec¢jo koncentracijo bolec¢ine v
najbolj gibljivem ledvenem delu hrbtenice - med 4. in 5. ledvenim vretencem in med
5. ledvenim vretencem in kriznico. Vratni predel je obi¢ajno najbolj izpostavljen med
5. in 6. vratnim vretencem. Zanimiva pa je tudi analiza doloc¢enih manj izrazitih
telesnih topografskih obmocdij. Bolec¢ina v desni podlakti je srednje omenjena in ne
predstavlja izstopajocega predela glede sumarne bolecine, toda tam, kjer se
neprijetnost pojavi, postane dokaj neprijetna in mote¢a. Desna podlaket skupaj z
desnim zapestjem, ki sega v podrodje visoke stopnje neprijetnosti, predstavlja
obmodje pogostejSega pojava vnetja zapestnega prehoda, ki predstavlja zelo hudo
bolecino. Nekoliko drugace je z obema stegnenicama, ki ju respondenti ne omenjajo
pogosto, vendar, ko je neprijetnost prisotna, zelo hitro preraste v precej moteco
bolecino, ki se uvrsca v sredino ocene vpliva bolecine na delo. Zanimivo je tudi levo
zapestje, ki se v nasprotju s stegnenicama omenja pogosto, vendar bolecina ni
izrazita in njen vpliv na delo ni visok, toda skupni vpliv se razvrsca tik pod najbol;
izpostavljeno tretjino vpliva bole¢in na delo. Desno koleno je omenjeno manj
pogosto, kot levo koleno, toda bolecina je hitro prav tako neprijetna, kot v levem
kolenu. Sumarno je bolecina v desnem kolenu manj izrazita, kot v levem kolenu, kar

verjetno govori o vedji frekvenci razgibavanja desne noge v sedecem polozaju. To
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trditev potrjuje tudi pogost obcutek bolecine v desnem stopalu, toda bolecina je
zmerno neprijetna in je za delo srednje moteca. Za razliko od desnega stopala je levo
stopalo omenjeno malokrat, toda relativno glede na desno stopalo, boleé¢ina v levem

stopalu povzroca celo ve¢jo motnjo pri delu, kot v desnem stopalu.

Studija je torej pokazala obmoéja najve&jih vplivov bolecin na delo zaposlenega v
kadrovskih oddelkih, vendar je za identifikacijo vzrokov za tako stanje potrebno
izvesti Se katero od standardnih ergonomskih ocen z uporabo metode OWAS,
RULA ali REBA. Upostevajo¢ dejstvo, da sta pri desnicarju desna roka in rama bolj
okrepljeni, leva rama pa bolj sibka in tako bolj dovzetna za poskodbe, bi v nadgradnji
raziskave bilo smiselno vkljuciti vprasanje o tem, ali je zaposleni levicar ali desnicar.
Smiselna je $e analiza kotov med telesnimi segmenti in ureditev delovnega okolja, ki
sledi ergonomskim priporoc¢ilom (Balanti¢, Z., Polajnar, A., Jevsnik, S., 2010).
Vsekakor je prvi ukrep za zmanjsanje izstopajocih bolecin uvedba dinamicnega dela
z uvedbo sedece-stojecega delovnega mesta. Tehnicne zahteve predvidevajo
namestitev dviznih miz in ustreznih stolov, ki sledijo zahtevam sedenja in stanja ter

vzdrzevanja polsedecega polozaja pri delu v kadrovskih oddelkih.
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Povzetek IScemo organizacijo nove dobe, ki bo zmozna preziveti cloveka
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obnavljanja, ¢e se nahaja v pretezno avtopoietskem okolju. Danes pa
prevladuje alopoietsko okolje, ki ga je potrebno preseci, da tako obstane
civilizacija na planetu Zemlja. Potrebna bo obsezna transformacija druzbe,
in zaznati je ze 5. (r)evolucijo, ki pa ne bo industrijska ampak kvantna z
eksponentno rastjo.
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1 Uvod

7 ¢lankom bi rada opozorila na vlogo cloveka kot nosilca organizacije in ne
obratno, kar je danes cutiti, da daje ¢lovek prednost robotu. Eden od osnovnih
namenov organizacije je, da zdruzuje ljudi, da bi lazje dosegli zastavljen cilj z
interdisciplinarnim timskim delom. Clovek v organizaciji potrebuje sodobno
vrthunsko tehniko, da se lahko samo-uresnicuje in dosega postavljene cilje. Pri
tem pa je potrebno paziti, da organizacija razvija ljudi v smeri interdisciplinarnih
samo-organiziranih timov. Na tem nivoju organizacije je Se veliko prostora za
razvoj sodobne visoko ucinkovite organizacije. Sprasujemo se, ali lahko ¢lovek
in rabot zazivita v avtopoiezi in v kolik$ni meri, ¢e sploh lahko. Kajti, ko se
sprasujemo o eckologiji organizacije je to zelo povezano s humanostjo
organizacije. Koliko bolj nas humanost organizacije zanima toliko bolj je
potrebno proucevati nivoje organizacije v smeri njegove organskosti, kot
naravno postavljene organizacije. Bolj kot se od nje odmikamo, ve¢ zaznamo
ekolosko humanih problemom sodobnega ¢asa v katerem vlada profit. Ce se
zazremo v prihodnost je cilj ¢lovestva v zdravem ustvarjalnem cloveku. Kajti
clovek ni robot in je potrebno, da razvija svoje naravne danosti. Bolj ko le te
razvija bolj uc¢inkovit postaja v smeri svojih kognitivnih sposobnosti, kar lahko
omogoci potencialen razvoj ¢loveka. Zaznati je ze 5. (r)evolucijo, ki pa ne bo
industrijska ampak kvantna z eksponentno rastjo, kar najavlja obsezno

transformacijo druzbe.
2 Teoreti¢na izhodis¢a
21 Avtopoieza, kot naravna samo-organizacija

Pionirja teorije avtopoieze sta Maturana in Varela (1980), definirata v celici samo-
proizvodnjo in samo-organizacijo, kot zaprte strukture z nenehno porajajocimi
procesi, ki so odprti k vecplastnem mrezenju. Avtopoiezo opredelita kot krozno
samo-organizacijo zivih sistemov. S perspektivo nove paradigme predstavita
avtopoietsko teorijo, kjer izpostavita samo-ustvarjalne in samo-proizvodne
procese. Ziv sistem pogojujeta s procesom metabolizma, homeostazo in
neprestanimi interakcijami. Spoznavanje spoznavanja postavita kot temelj ne
dominantnosti v $tirih principih: svoboda, odgovornost, ljubezen in toleranca
(Maturana in Varela, 1998) in preideta iz biolosko zaprtega v socialno odprt

sistem.
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Capra (1986) se predstavi s koncepti, ki temeljijo na dinami¢nem ravnotezju.
Uporabi yin filozofijo, kjer prevladuje zenski pogled, kontradikcija, so-delovanje,
intuicija in sinteza. Predvsem jo vidi kot temeljito spremembo procesa misljenja,
gledanja stvarnosti in vrednotenja, ki bo prinesla tudi premik k holisticnemu
konceptu stvarnosti. Pri tovrstnem gledanju gre za premik iz Descartesovih in
Newtonovih mehanisti¢nih konceptov proti holisticnim ekoloskim konceptom.
Osnovni namen Capre je pogledati »krizo, v kateri se clovestvo nahaja, kot krizo
zaznavanja sveta. Capra (1997) vidi vzroke za nastalo situacijo v locenosti
vzhodne in zahodne kulture, ki jo vidi kot komplementarnost s principoma yin
in yang. Poleg harmonic¢nega cikliénega nihanja izpostavi $e proces nepretrganega
toka sprememb in notranjih mo¢i, ki so tiste sile, ki ustvarjajo paradigmati¢ne
premike. Capra (2002) pogleda tudi v Santiagovo teorijo in govori o treh
perspektivah. Razmislja o organiziranju organizacij v metaforah managementa in
gleda na socialno omrezje kot na ziv sistem. Pri u¢enju ucenja iz zivega omrezja
opozori, da ni potrebna sila modi in ustrahovanje, kajti kljucen je smoter, ki vodi
do pojava organizacijskega ucenja, novosti in voditeljstva. Z vnosom zivljenja v
organizacijo se dotakne humane organizacije in pravi, da bo potrebno spremeniti
ckonomski red, ne samo zaradi humanosti, temvec¢ zaradi prezivetja in razvoja
civilizacije. Globalizacija in socialni aspekti nove ekonomije mu niso tuji in
opozori na spremembo civilizacijske kulture. Poudarja sociolosko-ekoloski
aspekt, ki ga ponazori z vidika lokalizacije dela in kako bi ga bilo potrebno tudi
obravnavati. Posveti se stanju eko kulture v globalnem svetu in eko-izobrazenosti
z cko-razvojem. Capra in Luigi Luisi (2014) opredelita vrednosti v smislu
mehanisti¢cne organske paradigme. Capra (2002) v sodobni druzbi opozori na
nehumanost organizacij, kjer se zanemarja odnose in prepri¢an je, da imajo
socialni odnosi sposobnost samo-regulacije. Predstavi aspekt iz zZivega sistema,
kot individualni proces, ki ojaca s so-delovanjem in socialnim procesom in pravi,

da so ljudje kapital ter kolektivna ustvarjalnost.

Jantschev (1980) pogled na samo-organizacijo in evolucijo je sinteza poenotenja
fenomenov v evoluciji Zivega, tako na mikro kot makro ravni, v neprestani
dinamiki procesov, ki ustvarjajo ko-evolucijo do brezpogojnega cilja —
humanisti¢ni vidik. Prosto energijo procesov poveze z entropijo, kot proizvod
metaboli¢nega procesa. Sisteme opredeli kot samo-konsistentne, cikliéno zaprte,
ki samo-ustvarjajo znacilne vzorce, ki se povezujejo v sistem in ustvatjajo

»hipercikle«. V teh se ustvarjajo informacije kot motiv zavestne samo-

organizacije, v kroznih procesih. Luhmann (1995) je prouceval teorijo o socialnih
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in organizacijskih odlocitvah in je avtopoiezo umestil v socialni sistem, kjer je
izpostavil samo-referen¢nost v cirkulaciji samo-produkcije. Fenomen avtopoieze
izpostavi kot ustrezno zaprtost in hkrati odprtost sistema. Zmoznost
avtopoietskega delovanja povezuje z binarnim delovanjem in odvisnostjo sistema
od alternativ, to tocko imenuje »nicelno tocko« samo-delovanja v smislu notranje
totalitarnosti in avtonomnega delovanja. V nicelni tocki pa je pomembna
vertikalna in horizontalna informacija (Jantsch, 1980). Z izboljsevanjem
koordinacije menedzmenta organizacija deluje optimalno. Ce dosezemo kvantni
nivo organizacije, potem smo mogoce lahko uspesni na visjem nivoju, ugotovita
Balazic Pecek in Pavuna (2018) in ta nivo je clovek v humani-organski

organizaciji.

V »Sinusoido« je Ovsenik (1999) umestil novo doktrino organizacije, kot novo
paradigmo na podlagi novih odkritij v znanosti. Ovsenik nove paradigme postavi
v krog samo-organizacije in s tem postavi nov mejnik v organizacijski teoriji.
Spoznanja kvantne fizike avtor poveze z vlogo opazovalca in akterja, ki lahko v
medsebojnem odnosu ali stiku neprestano ustvarjata relacije, novo znanje in
novo organizacijo. Kot ustvarjalec organizacijske misli predstavi organizacijo v
Stevilnih abstraktnih modelih. Zivo samo-organizacijo narave in avtopoiezo
postavlja v temelje organizacije. Njegovi modeli so prepoznavni, saj jih
edinstveno postavlja na »os«, tako vertikalno kot horizontalno. Avtorjevi predlogi
za paradigmati¢ni premik organizacije slonijo na: novi (kvantni) fiziki,
demokraciji, kvaliteti, dinami¢nih procesih, ne-linearnosti, ekologizmu, simbiozi,
sintezi, vizijskem optimizmu, okrogli organizaciji brez ukazovanja, in predlaga,
da gremo proti yin - zenskim principom delovanja organizacij. Zaveda se
neprestane ko-evolucije, spreminjanja in integracije naravoslovnih ved v
druzbosloviju ter opozatja na vkljucevanje le-teh v organizacijo. Avtor ne govori
samo o avtopoietski organizaciji, pac pa o avtopoietski zgradbi, ki je postavljena
v temelje atomskih delcev in sega do vesolja. V njegovem delu je predstavljena
edinstvena sinteza dognanj Maturane in Varele (1980), Bertalanffya (1968),
Mali¢a (1976), Jantscha (1980), Capre (1980), Prigogine - Stengersove (1984 in
1988) in drugih. Lahko rec¢emo, da nas je s svojo sintezo navdusil, in jo zelimo

samo/so-nadaljevati z druga¢nega zornega kota.

Laucev avtopoietski model organizacije ponazarja »Drevo razvoja«. Lauc (2000)
z akcijskimi raziskovanji preplete avtopoiezo v razlicna znanstvena podrodja, ki

s §irSo vizijo interdisciplinarno kreativno ustvarjajo v ljubezni in svobodi,
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pomembni pa so posamezniki kot samo-aktualizirane osebe. Prav tako kot
Opvsenik (1999) izpostavi, da je potrebno razvijanje organske samo-organizacije
na obstojeci mehanicni organizaciji, ki je posledica kartezijanske paradigme. Lauc
(2000) pravi, da vrzel razdvojenosti materialnega in duhovnega avtopoietska
organizacija ponovno povezuje v celoto, kar ponazori z »Drevesom razvoja«. V
psiho-socialni dinamiki izpostavi odnose dajanja in dobivanja. Definira model
ABCD in skozenj odkriva distinkcijo zavisti in (ne)pravi¢nosti organizacije.
Materialni in ne-materialni doprinos posameznika v vseh okoljih, z manj stresa,
a veC ljubezni in svobode. Manj antagonizma in ve¢ harmonije, kar prinasa
druzbeno blagostanje. Vlaganje v ljudi kot potenciale, ki bodo s svojo motivacijo
in znanjem doprinos k splosnem napredku. Dokazal je, da je doprinos vlaganja v
ljudi vedji za druzbo kot za posameznika, kar ponazoti z »Grafom alopoietska in
avtopoietska ekonomija«. Z motivacijo in znanjem se ustvarja sinergija in
optimalno stanje za samo-vzgojo, samo-ucenje v mrezi ustvarjalnih timov, kot
najpomembnejsi vidik samo-organizacije. Kot najvaznejSo  proizvodnjo v

posamezni druzbeni sredini vidi proizvodnjo doktorskih del.

Vecjo dinamiko proucevanja avtopoieze je zaslediti v najnovejsih pogledih na
avtopoiezo v organizaciji in druzbi, kar avtopoiezo aktualizira. Seidl (2004)
predstavi nov pogled o socialnih sistemih Luhmannove teotije uporabe dvojne
zanke v organizaciji in paradoksu odlocitev srca. Murphyeva (2011) pripravi
priro¢nik za razumevanje dela, humanih industrij in organizacij. Izpostavi
pomembnost transformacije organizacij proti novi paradigmi in ugotavlja, kako
tezko je preseci stare, zakoreninjene navade. Provokativno vprasa, ali lahko
avtopoietska teorija omogoci premik v novo organizacijsko teorijo, kjer bo samo-

razmisljanje pomemben proces v trandisciplinarnih timih.

Ash drzno razpravlja (2013) o alopoietski tehnologiji, ki ustvarja brezzivljenjsko
alopoietsko atmosfero, v kateri se ¢loveku zmanjsuje senzibilnost. Najdemo
najnovejse raziskave (Barretto & Venturelli, 2015) o emergenci kot ustvarjalni
sili, ki sodeluje pri avtonomnem sistemu samo-proizvodnje in samo-regulacije, v
neprestanem spoju z okoljem, kjer je klju¢na nicelna tocka. Omenjata »Multi
agent System« kot »nicelni tocki«, ki na nek nacin uglasi emergentno glasbo v
realnem casu. Z boljSo komunikacijo krepimo druzbeno odgovornost in
izbolj$ujemo okolje. Kar napovedujemo v perspektivi naravne evolucije, v osebni
rasti ¢loveka tako v notranjih kot zunanjih procesih, ki izboljsujejo okolje in

zeleno druzbo (Balazic Pecek in Pavuna, 2018).
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Baca poda resitve za hitro spreminjajoco se sodobno organizacijo s konkretnim
predlogom, da v organizacijsko strukturo umesca koncept s petimi atributi, med
katerimi je tudi avtopoieza (Baca et al, 2007). Baca in Schatten (2010) se posvetita
kriticnemu pogledu na teorijo avtopoieze in ugotavljata, da se ni bilo vlozeno
dovolj naporov, da bi se postavili temelji nove teorije, ter podajata smernice za
vzpostavitev temelja avtopoietske teorije. Vasquez in Benavente (2016) obujata
in na svojstven nacin ozivita teorijo avtopoieze biologov in menita, da se je
koncept ze prenesel v ostale discipline kot so: sociologija, literatura, komunikacija
in kot predpostavka v spoznavni teoriji. Raziskavo zakljucujeta z ugotovitvijo, da

se skozi jezik odvija evolucija posameznika in druzbe kot sistema.
2.2 Organizacija v konceptu 4.0 (r)evolucije

Morgan (2004) o novi podobi organizacije pravi, da gre za podobe naravnih
organizacij v odvisnosti od okolja in jih tako obravnava. Predstavi zivo metaforo
celice, razumevanje toka organizacij in informacij, ter s tem daje nov pogled in
preobrat v razmisljanju. Izpostavi enotnost in blaginjo organizacije ter meni, da
je enotnost zasluga ljudi in njihovega nesebi¢nega prispevka. Morgan vpelje
pojem holografske organizacije kot ogledalo prihodnosti. Na drugi strani pa

opozarja na organizacijsko kulturo, ki odpira psihi¢no kletko v socialno ekologijo.

Za 4.0 organizacijo ne zasledimo celovitega koncepta v Industriji 4.0. Previdno
postavljajo scenarij za Industrijo 4.0 v leto 2030 in pri¢akujejo specificne
spremembe v organizaciji proizvodnje, ki jo bodo zaznamovale obsezne resitve
proizvodnje prihodnosti (Bokrannz et al, 2017). Dombrowski in Wagner (2014)
pravita, da bo industrijska revolucija spremenila druzbo s kljucnimi
tehnologijami. Govorita tudi o razmerjth med 4.0 revolucijo in miselnih
potrebah, ki niso zadostne, in bodo potrebne $e nadaljnje akcije pred dokoncno

implementacijo 4.0 industrijske revolucije.

Schwab (2016) novo tehnolosko revolucijo oznaci za izziv ¢lovestva. Gre za novo
razumevanje in usmerjanje, kajti preobrazba bo vkljucevala celotno clovestvo.
Ocenjuje, da gre pri cetrti industrijski revoluciji za spremembo v razseznostih,
obsegu in zapletenosti, kot je v cloveski zgodovini Se ni bilo. Oin, Liu in
Grosvenor (20106) izhajajo iz dejstva, da v tem ¢asu nastajajo Stevilni koncepti o

Industriji 4.0, da pa je potrebno novo industrijsko revolucijo pogledati se iz visje
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perspektive. Poskusajo postaviti okvir temeljnega koncepta Industrije 4.0, ki

izhaja iz obstojecega produkcijskega sistema.

Veza raziskuje obvladovanje inovativnih proizvodnih omrezij, kjer se osredotoca
na pametne tovarne, ki zaposlujejo pametne ljudi, govorijo o pametnih produktih
in storitvah, ki so integrirani na najvisjem nivoju so-delovanja v produkcijski
mrezi (Veza et al, 2015). Rauch, Dallasega in Matt (2016) razvijajo koncept, ki bo
omogocil potencialni uspeh pametnega produkta v vseh fazah, od razvoja,
testiranja do uporabe. Industrijo 4.0. definira Alberts in predpostavlja, da bo to
inteligentna, povezana in decentralizirana proizvodnja, ki povezuje cloveka,
stroje in produkte v kiberneticnem fizi¢cnem produkcijskem sistemu. Industrija
4.0 bo omogocala integracijo inteligentnega sistema kakovosti v razvoju direktno

s proizvodnjo, kot delom verige dodane vrednosti (Albers et al, 2016).

Roblek, Mesko in Krapez (2015) se sprasujejo: Kako pomembna je industrija 4.0
in kak$ni so vplivi za kreiranje dodane vrednosti organizacij in druzbe?
Opozatjajo tudi na pozitivni aspekt 4.0 kot efekt vrednostne ucinkovitosti,
tehnoloske spremembe pa bodo imele tako pozitivni kakor tudi negativni vpliv
na zaposlene. Salminen, Nylund in Andersson (2012) se osredotocajo na
evolucijsko ucinkovitost kot avtonomen samo-organizajoci sistem proizvodnje.

So-naravno proizvodnjo metijo po socialnem, ekonomskem in okoljskem vidiku.

Salminen in Kovac¢ (2012) podajata resitve s perspektive zivljenjskega cikla.
Avtorja se sprasujeta, kako prilagoditi globalno in lokalno proizvodnjo z
upostevanjem sistema zivljenjskega cikla? Koncept Industrije 4.0 opisuje
Neugebauer kot tehnolosko spremembo, ki je zasnovana po modelu »bottom
up, ki bazira na »Fraunhofer« tehnologijah. Kibernetsko-fizi¢ni sistem opise kot
infrastrukturo: interakcij, refleksij, transakcij, internih operacij, predpisov in
komunikacij (Neugebauer et al, 2016). Waibel napoveduje, da bo naslednja
generacija proizvodnega sistema delovala kot samo-organizacija, ki bo klju¢na v
kiber-fizi¢ni mrezi (Waibel et al, 2017).

Zastavili smo si raziskovalno vprasanje: Ali lahko clovek in robot zazivita
avtopoiezo v moralni ekologiji organizacije. Z namenom pogledati v
avtopoietsko organizacijo, kot cloveku naravno in organsko organizacijo in

alopoietsko, nenaravno okolje, katero je znacilno za tehni¢ne sisteme, v katerih
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se izdelujejo roboti, kot presezki visoke tehnologije. Ali so res ali pa gre le za

navidezno ustvatjanje modi visoke tehnologije danasnje dobe?
3 Metodologija

V clanku so prestavljeni teoreti¢ni vidiki organizacije, tako ga lahko opredelimo

kot pregledni znanstveni ¢lanek.

V raziskavi smo uporabili kvalitativhe metode v raziskovanju. Sledili smo
usmeritvam Meseca (1998), ker nas zanima tako namen, potek kot razmerje med
raziskavo in teorijo. Avtor pojasni, da je znacilnost tovrstnih raziskovanj
radovednost za poznavanje celote in bogatega razumevanja, ki nas usmerja k
prakticnemu delu. Avtopoieza je neprestana dinamika v kroznem gibanju. Za
izhodisce in povezovalna zacCetna razmisljanja v raziskavi smo uporabili
informacijsko orodje »Informacijski graf avtopoieze - IGA« - Slika 1 (Zeleznikar,
2016 in 2017a). Poimenovana podrocdja v grafnih vozlis¢ih predstavljajo zgolj
pomenski koncentrat na zacetku neke raziskave. S tem podaja raziskovalcu
sistematicna izhodi$c¢a, ki jih naredi v zacCetku raziskave, da si predstavlja
kompleksnost povezav in uvidi celovitost raziskovalne problematike. Lahko
re¢emo, da je »IGA« Zeleznikatja (2017) izhodiséno metodolosko raziskovalno
orodje v raziskavi. Avtor ga podnaslovi, da gre za samo-realizacijo skozi samo-
vzgojnost, samo-kulturnost in samo-organizacijo in s tem potrdi tudi dognanja
Lauca (2000).

Raziskava avtopoieze v organizacijah temelji na interdisciplinarnosti abstraktnih
pojavov in medsebojnem prepletanju. Iz pregledane literature avtorjev Mesec
(1998) in Ambroz in Colari¢-Jakse (2015) ugotovimo, da je za raziskovanje
abstraktnih pojavov potrebno slediti ontoloskemu procesu raziskave, za
znanstveno vrednotenje in potrditev pa uporabiti predvsem kvalitativno metodo
raziskovanja. Kordes$ in Smrdu (2014) ugotavljata, da je kvalitativno raziskovanje
sistematicen pristop, kadar nas zanimajo fenomeni, pojavi in procesi. Po navadi
za te spremenljivke Se nimamo kvantitativnih meril, saj nas ne zanima toliko
rezultat, ampak sama dinamika notranjega dogajanja. Opozatja, na uporabnost
metode, da pa se mora raziskovalec zavedati, da je to vescina, ki jo moramo
podpreti s konkretnim delom. Zlasti, ker raziskovalec zeli dobiti celosten vpogled
v proucevano z logiko in pravili. Za raziskovalca pravi, da je glavni merilni

instrument raziskave.
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Slika 3. Informacijski graf avtopoieze (A. P. Zeleznikar, 2017)
4 Razprava

Clankov na tematiko avtopoieze v povezavi z organizacijo ni veliko, zaznali pa
smo razlicne poskuse povezovanja avtopoieze z novimi koncepti sodobne
organizacije. Baca in Shatten (2007) ugotavljata, da Se ni narejenih dovolj
naporov, da bi se postavili temelji za novo teorijo. Pokazeta tudi na
kontraindikacije, ki se pogosto kazejo ze v temeljih novih teorij, omenita
distinkcijo med strukturo in organizacijo ter poskusata podati smernice za
vzpostavitev novega temelja avtopoietske teorije. V taksnem obsegu povezovanja
in sinteze avtopoieze, kot smo si v raziskovalni okvir postavili naso raziskavo, se
nismo zasledili. Nase raziskovalno polje je tako sirina kot globina avtopoieze in

avtopoietske organizacije, kot sta proucevala Ovsenik (1999) in Lauc (2000).
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Maturana in Varela (1980 in 1998) s pojavom avtopoieza prikazeta organizacijo
iz bioloske perspektive zivljenjske celice, da je samo-organizacija fenomen samo-
produkcije v zivi mrezi. Capra (1986) napove Cas preobrata, kasneje Capra (2002
in 2014) poveze avtopoiezo kot omrezje, kot harmonijo ¢loveka in narave znotraj
celovitega sistema. Pogled Jantscha (1980) sega od samo-organizacije v celici do

kozmic¢ne ko-evolucije.

Danes se veliko pise in govori o 4.0 revoluciji in Industriji 4.0 (Bokrannz, 2017,
Dombravski & Wagner, 2014 in drugi), vendar celovitega koncepta nismo
zasledili (Roblek et al, 2015). Schwab (2016) nam kot izziv ¢lovestva pripravi
celovit pregled z informacijami o razseznostih, zapletenosti, kot je ni bilo v
cloveski zgodovini. Razmisljamo o razseznostih vplivov na ¢loveka, organizacijo
in druzbo kot celoto, predvsem kot kulturni izziv razvoja civilizacije k visokim
tehnologijam. Ce se obrnemo k modrostim velikega uma Nikole Tesle, ki je bil
dale¢ pred ¢asom in zelimo osvetliti njegove nedokoncane projekte, ki so lahko
izziv in potreba ne samo po 4.0 (r)evoluciji, ampak proti 5. (r)evoluciji. Le-to pa
lahko razvija samo ¢lovek s svojimi kognitivnimi sposobnostmi. Ce je bila 4.0
revolucija, ki je na rob ali na/za 0 postavila ¢loveka, je sedaj ¢as da ustvarimo 5.

evolucijo in naj ne bo dileme, da je usmerjena v humanost organizacije.

V kibernetskem procesnem toku prepoznamo so-odvisnost v sistemu, kjer velja
enotnost in medsebojni vplivi v neprestani interakciji. Ustvarjalnost miselnega
procesa tako prepoznavamo v temeljih organizacije. Prepoznamo, da je timsko
delo del ustvarjalnega so-delovanja, kjer se bogati so-avtorstvo in s tem se lazje
odstranjuje ovire, ki jih prepoznavamo v alopoietski organizaciji, kot so strah,
slabe navade, samo-vSec¢nost in negotovost. V 4.0 organizaciji lahko ugotovimo,
da avtorji Industrije 4.0 v vizionarske koncepte niso uspeli vgraditi ¢utnih in

miselnih procesov ¢loveka kot predpostavko za ustvarjanje.

Za druzbo je 4.0 (r)evolucija izziv, da 4.0 organizacija preseze alopoietsko
organizacijo in postaja vedno bolj avtopoietska, kjer so pomembni odnosi,
notranja uravnotezenost ter samo-spostovanje, ki ustvarja harmonijo so-delavcev

v interdisciplinarnih timih.



86 38. MEDNARODNA KONFERENCA O RAZVO]JU ORGANIZACIJSKIH ZNANOSTTI:
KONFERENCNI ZBORNIK

5 Zakljucek

Clovek je osrednja tocka prispevka, ki ¢uti, razmislja, usmetja in deluje v procesu
ter zavestno obvladuje procese. Avtorica avtopoiezo predstavi kot kompleksne
naravne procese notranje samo-organizacije in samo-produkcije, kot jih
poznamo v bioloskih sistemih. V druzbenih sistemih pa avtopoieza pomeni
povezavo ¢loveka na antropoloski nacin z organizacijo in druzbo. Avtopoietski
sistem je ziv, je del nasega zivljenja in dela, zato je naloga vseh, da postane
dinamika Zivljenja odraz naSega zdravega svobodnega ustvatjanja v ljubezni
akcije. IS¢emo organizacijo nove dobe, ki bo zmozna preziveti cloveka v
prihodnosti in avtopoietski pristop je zelo obetaven. Predvsem tukaj mislimo na

ustvarjanje okolja za razvijanje ¢lovekovih ustvarjalnih danosti.

Zanima nas rezultat 4.0 revolucije, predpostavljamo, da se bo nadaljevala v 5.
evolucijo, ki pa ne bo samo industrijska, ampak kognitivna evolucija ¢loveka v
povezovanju znanosti — umetnosti — visokih tehnologij — duhovnosti. Clovek in
robot lahko zazivita avtopoiezo v moralni ekologiji organizacije, s predpostavko,
da se usmerja razvoj ¢loveka pred raboti. Clovek s svojimi znaniji lahko ustvari
cloveka vredne robote, ki so ¢loveku v pomoc¢ za kvalitetnejSe zivljenje. V
primeru, da nad clovekom prevlada profit in interesi posameznikov, lahko

re¢emo, da je ustvarjanje robotov v smeri proti ¢loveku.

Z kvalitativnimi metodami smo raziskovali in postavili avtopoietski koncept
organizacije, kjer avtopoiezo gradijo avtopoietski procesi. To pomeni, da
organizaciji daje zivost ustvarjalen clovek, ki ¢uti, razmislja, usmerja in deluje s
svojo notranjo vibracijo. Clovek s svojim znanjem, motivacijo in usmeritvami
ustvarja visoko tehnologijo, ki jo potrebuje za evolucijo ¢loveka. V nasi raziskavi
zelimo izpostaviti kaj vse je odvisno za ¢lovekovo moralno ekolosko delovanje,
kajti gre za celovito harmonijo Narave na planetu Zemlja. In clovek je
avtopoietsko bitje po svoji prvinskosti samo-produkcije in samo-obnavljanja, ce
se nahaja v pretezno avtopoietskem okolju. Danes pa prevladuje alopoietsko
okolje, ki ga je potrebno preseci, da tako obstane civilizacija na planetu Zemlja.
Potrebna bo obsezna transformacija druzbe, in zaznati je ze 5. (f)evolucijo, ki pa

ne bo industrijska ampak kvantna z eksponentno rastjo.
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1 Introduction

The traditional delivery of instructions in universities with professors giving
lectures and students listening and taking notes (Harandi, 2015: 423) has
undergone major transformation during the last several decades. Nowadays it is
not possible to imagine classtooms without associating them with the
information and communication technologies (ICT) which provide teachers with
tools that improve the teaching-learning process (Martin-Blas and Serrano-
Fernandez, 2008: 35). Lecture delivery based on technology has become a crucial
component of teaching in universities. E-learning has become a common style
of providing educational materials in higher education by universities and a
crucial device for enhancing students’ motivation (Mateo, Peres del Rey and
Hernandez, 2010). As an outcome of this process, many universities have been
using e-learning in diverse ways, ranging from being used as supplementary way
of delivering classes (blended learning) to being fully incorporated into

educational programs.

E-learning provides students with an opportunity to participate in the learning
process from a more personalized and accommodating perspective using
platforms such as Skype, Moodle, various discussion forums, etc. These specific
web-based platforms are designed to be used as a teaching resource; Skype
primarily for teaching one-to-one or small groups and Moodle as a learning
management system (LMS) platform for sharing wuseful information,
documentation, providing interaction, feedback, networking and knowledge

management in research projects and university courses (Martin-Blas and
Serrano-Fernandez, 2008: 36).

However, e-mail correspondence as the most basic e-communication form has
been in constant use for decades now and still represents an integral part of e-
learning. This kind of communication is an inseparable form in university context
between teachers and students. It is used for various purposes, from the initial
contact, task sending and question answering all the way to delivering the

completed task.

This paper will provide an attempt in discussing whether e-mail correspondence

should be taught at the initial stage of e-learning process. E-mailing in this
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context is regarded as a first (optional) stage in building the ecosystem as a
paradigm of networking and linking individuals (students) and organizations
(universities). The corpus of e-mails to teachers written by students of engineering
and management was gathered from the University of Novi Sad, Serbia and the
University of Maribor, Slovenia. The analysis will reveal the most common
mistakes by students in using opening and closing phrases, politeness issues,
hedging and following the template in an attempt to present the necessity of

teaching e-mail correspondence prior to e-learning process.
2 E-mail Writing at Tertiary Level
21 E-mails as a Means of Communication

E-mail is an essential and an indispensable tool for efficient communication in
personal, business and academic setting. One of the major advantages of using
e-mails is that they can be produced quickly and easily and sent to a large number
of individuals facilitating collaboration of people separated in time and space.

Furthermore, e-mail is a hybrid form of writing, combining styles of writing and
speaking. It frequently resembles a virtual dialogue, though it is not happening in
real time and lacks face-to-face cues. It is more interactive than traditional writing

and more permanent than traditional speaking (Marter, Rogers, Rymer, 2003: 27).

E-mail has multiple uses, ranging from a casual chat to a formal traditional
proposal. In academic context, where the power distance is typically set as high
(meaning that there should be a hierarchy between higher position professors
and lower position students), e-mail correspondence should follow the formal
etiquette and it should recognize the standardized formal, polite and traditional
forms of writing, regardless the fact whether students attend traditional classes

or are involved in e-learning.
2.2 E-mails Students Send to Professors

The use of e-mails in university context has been studied extensively. These
studies considered e-mails used to facilitate class activities (Devenport, 2000), to
mentor activities (Boxie, 2004) and to establish collaborative work (Grunberg

and Armellini, 2004). Moreover, many studies focused on the delivery of course-
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related materials and assignments by e-mails (Boxie, 2004). Researchers also
reported on the general effect of e-mails on learning, mostly in the process of
course evaluation (Kim, 2008). There have also been investigations on the
specific components of e-mails that contribute to improved course designs and

more effective courses (Hodges, 2008).

Although universities rarely have standardized rules and structures when it comes
to e-mail communication between students and professors, e-mails are widely
used and seem to be logical choice for out-of-class communication (Legg and
Willson, 2009: 206). Lack of templates for writing e-mails, on one hand, may
make users feel liberated from the restrictions of traditional letter writing rules;
on the other, they may struggle to produce an appropriate e-mail to meet the

recipients’ standards.

While people can write e-mails to peers in any manner they like, writing e-mails
to authority figures (professors) requires higher pragmatic competence and
critical language awareness of how discourse shapes and reflects power
asymmetty in an institutional context (Chen, 2006). An important reason for the
challenge when writing e-mails, particularly for status-unequal communication, is
that e-mail, unlike face-to-face talk, lacks paralinguistic cues such as vocal
inflection, gestures, facial expressions, and shared mental and physical context.
Thus, wording and message structuring become more crucial in e-mail

communication than in face-to-face talk.

Nowadays, due to low power distance in classrooms, students’ emails to
professors tend to be less formal both in terms of e-mail structure and the
language used. There is a trend towards informality and a shift away from formal
and impersonal style of academic writing to one that allows more personal

comment, narration and stylistic variation.

Studies on student-to-professor e-mail communication show that L2 students
use fewer modal constructions and hedged expressions; their e-mails often
contain inappropriate pleading for help; they use and adapt inappropriate cultural
models that might be acceptable within their native cultural settings but not
acceptable in the (...) academic culture (Biesenbach-Lucas, 2007). Hence, the aim
of this paper is to investigate whether this is correct and whether teaching e-mail

etiquette should be introduced in all classes, including e-learning.
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3 Methodology and Participants

On the project entitled “Statistical Analysis of Business Correspondence from
the Aspect of Students’ Country of Origin”, supported by the Ministry of
Education, Science and Technological Development of the Republic of Serbia
and the Ministry of Education, Science and Sport of the Republic of Slovenia,
one of the project phases included collecting e-mails written by students to their
professors. The corpus encloses a large number of e-mails that students wrote to
their professors asking a number of diverse demands. For the purposes of this
paper, 200 e-mails were analyzed. The participants, i.e. e-mail authors, were
undergraduate students studying a number of fields in engineering and
management at the University of Novi Sad, Serbia and the University of Maribor,
Slovenia. The students were active participants in e-learning; in other words, their
courses were presented on a Moodle platform at both universities. These courses
were designed for the purpose of delivering effective and easily assessable
contents and activities based on their profession-related subjects. All courses
were either partially or completely delivered in English. The communication
between the professors and students was carried out through discussion forums
and e-mails. E-mails written to the professors in Serbian, English or Slovene were

gathered and collected as anonymous, code entitled e-mails.

All the information present in the paper were determined and defined by both
authors. Any discrepancies in opinion were presented to other project members

for their knowledgeable opinion, and then coded accordingly.

In the e-mail database, e-mails were coded for structure, following the typical
template: opening phrase, body with a request or demand, and a closing phrase
with signature. The discussion will deal with e-mail structure first. Then, e-mails
were observed from the linguistic aspect, searching for words and phrases
expressing politeness, and words and phrases utilizing hedging expressions.

These will also be discussed in the following section in more detail.
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4 Discussion
4.1 E-mail templates regarding opening and closing statements

Typically, business correspondence is regarded as a three-part structure (Bilbow,
2004; Evans, 2012; Guffey and Loewy, 2011), comprising an opening, the body
and a closing. Openings and closings are very important for e-mails, since they
frame messages, implying a more or less positive tone. On the other hand,
employing the inappropriate openings and closings may lead to violation of social

norms and misjudgements (Bjérge, 2007).

There are generally two types of openings employed by students. One is
epistolary opening, with the use of Dear, Pozdravijent, Postovana. The other one is
informal, conversational greeting, e.g. Hi, Hello, Dobar dan (Chen, 2006). In the
corpus of e-mails analyzed for this paper, it can be observed that two thirds (68
%) of e-mails in English usually begin in the epistolary form, with Dear + (title)
and/or surname. One fourth (26 %) uses conversational forms H7 and Hello, or
the greetings Good evening, Dobar dan, Dobro vele followed by a comma or an
exclamation mark. The remaining 6 % were e-mails of students who used no

greeting at all.

It can be observed that students definitely need to learn about the punctuation
in English, since the exclamation mark is an aggravating move and thus impolite.
When writing in Serbian and Slovene, the epistolary form is the most common
option (all e-mails in Slovene and 80 % e-mails in Serbian). The use of Pozdravijent,
Spostovani in Slovene and Posfovana + title and/or surname in Serbian ate the
common respectful forms of addressing someone in a higher institutional
position, and the students are aware of them. However, 57 % e-mails in English
and 12.7 % e-mails in Serbian had completely inappropriate openings, such as
Good evening, Dobar dan, Dobro vele, as well as the transfer from English in Draga
profesorice. These inappropriate examples ask for more knowledge concerning the

topic, which could be addressed in the beginning of e-learning process.

Body paragraphs express students' requests, and they will not be analyzed in the
paper. They were present in all e-mails; considering the fact that most e-mails

were short and to the point, this part of e-mails usually has only one paragraph.
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As for the closing phrases and statements, the situation is similar as with
openings. Most common are appropriate formal alternatives, e.g. Kind regards, Best
regards, Best wishes, Lepo pozdravijeni, Pozdrav, Srdacan pozdrav (69 % e-mail
closings).The closing Sincerely is considered to be too formal and it is rarely used,
same as S postovanjems, and we came across 10 instances. Slovene students
apparently have a very friendly relationship with their teachers, since there were
10 instances of Have a fun weekend, I.P. These are not appropriate closings. There
were few e-mails with no closing; however, the most interesting is the fact that
students believe it is appropriate to finish the e-mail by thanking the professor
instead of greeting them, e.g. Hvala za odgovor, Hvala vam na razumevanju, Unapred
zabvalna, Thanks (22 % closings). These examples emphasize the fact that
openings and closings should be patt of the e-learning curriculum, so that
students learn the proper formal academic manner of addressing and greeting

their professors.

E-learning class related to salutations may be based on these basic division by
Chen (2000), or following the formulas provided by Hallajian and David (2014).
The authors list forms of address, salutations, greetings, phatic communication

and closings, which could be useful for students to learn.
4.2 E-mail politeness and hedging

Students write e-mails for a number of purposes: they would like to build a
relationship with the professor, get information or advice about course material,
they address missed classes, challenge their grades, or they just show interest in
understanding the course material (Martin, Myers and Mottet, 1999; Marbach-
Ad and Sokolove, 2001; Poling, 1994).

Although modern generations of students have grown up with e-mails and
computer technology, they are not so familiar with e-mail etiquette (Malley,
20006). One of the reasons is the fact that e-mails are still a less clearly defined
form of academic writing. Students are aware that they have to use language in
the status-appropriate way, i.e. acknowledging their own lower institutional status
and professors’ higher institutional status (Bardovi-Harlig and Hartford, 1993).
However, they are not always certain how to do that using vocabulary they know.

Lack of politeness in e-mails (and other pieces of academic writing) has been
associated with the use of direct strategies, such as imperatives, the use of
intensifiers (e.g. right now, asap, terribly + adjective), or the use of aggravating
moves, such as threats, criticism, emphasis on urgency (Blum-Kulka, 1987,
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Chejnova 2014). On the other hand, politeness is related to the usage of indirect
strategies (Brown and Levinson, 1978), and the presence of softening syntactic
and lexical modifiers (Blum-Kulka, House, Kasper, 1989). Hints are also regarded
as impolite writing strategy (Blum-Kulka, 1987), while the use of plkase, initially
regarded as polite, can sometimes have a requestive force rather than being a
politeness marker (Biesenbach-Lucas, 2007).

In the analyzed corpus, politeness is expressed with indirect requests and
variations of the word please. The word please is considered to be an optional
element added to a request to bid for cooperative behaviour (Blum-Kulka,
House, Kasper, 1989) In e-mails in English, one can find examples such as Can
you please send me?, Would you please tell me, I would like to apologize, I am kindly asking
you, Sorry abont any inconvenience this may canse yon. There are rare examples of direct
requests such as Friday is ok _for me, 1 sent you the assignment. E-mails in Slovene tend
to contain prosim and hvala, e.g. Lepo bi vas prosila, Prosim vas za ocenn, Hvala za Gim
prejsuji odgovor, Najprej bi se vam rada zabvalila. E-mails in Serbian to professors do
not tend to have too many indirect requests; rather, politeness is achieved with
lexical modifiers. One can, however, come across examples such as Da /i mogete
da mi igadete u susret, Da [ biste bili ljubazni, I3vinjavam se na uznemiravanju.

Apart from the word please, lexical modifiers include downtoners, upstaters and
hedges (Biesenbach-Lucas, 2007). Downtoners are degree adverbs (e.g. skghtly,
somewbat, less, rather, quite, almost, nearly, a kind of) that decrease the effect of a
modified item. There are not many downtoners in students’ e-mails. The
examples include some, malee, sitan and nothing more, which coincides with the
research by Biesenbach-Lucas (2007), who explains it by stating the fact that the
request strategies are typically indirect and students may feel them sufficiently
polite due to their indirectness. The situation is the same with upstaters, i.e. the
wortds that emphasize another word or phrase, such as very, really, najboljsi, for sure.
In e-mails in Serbian, there was not a single upstate, and there were only few
found in e-mails in Slovene.

The situation is the same with hedging. Although hedging is quite common in
academic writing, students are not really familiar with all the possibilities it offers.
They do not feel the need to use less direct language in order to make their views
more measured, cautious or tentative. The only hedging expressions that were
found in the corpus were maybe, mognost, mogda in several e-mails.

Hence, it can be concluded that the initial e-learning classes do not need to
address the issue of politeness in too many details. Students know that the use of
indirect requests provides the politeness level necessary for the student-professor
communication. On the other hand, lexical modifiers should be presented to
students at the beginning of e-learning process, since they can upgrade their
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vocabulary, improve their politeness strategies and develop their communication
skills in general.

5 Conclusion

The objective of this research was to shed light on the way students write e-mails
to their professors as an integral part of e-learning practice at universities.
Nowadays e-mails, as the most basic form of e-communication, provide students
with an opportunity not only to participate in a learning process in a more
personalized way, but also to establish and maintain a contact with their

professors in a more direct way.

The data obtained suggest that students write e-mails for various reasons: to build
a relationship with the professor, to get information or advice about course

material, to address missed classes, to challenge their grades, etc.

Majority of students use a three-part structure in their emails and pay special
attention to the opening and closing parts of their e-mails. Although, due to low
power distance in classrooms, students’ e-mails to professors tend to be less
formal both in terms of e-mail structure and the language used, more than half
of them begin the e-mails with very formal greetings (Dear, Pozdravijeni, Postovana)
and appropriate formal closing phrases (Kind regards, Best regards, Best wishes, Lepo
pozdravijeni, Pogdrav, Srdacan pozdrav). Few students start e-mails without
addressing professors and finish with no closing. Interestingly, some students
believe it is appropriate to finish the e-mail by thanking the professor instead of
greeting them. These items should be addressed at the initial stage of e-learning

process.

Based on the results, it can be concluded that students express politeness with
indirect requests and variations of the word plase, since they know that the use
of indirect requests provides the politeness level necessary for the student-
professor communication. Although modern generations of students have grown
up with e-mails and computer technology, the existence of mistakes implies that
the students are not so familiar with e-mail etiquette and that they struggle with
the use of the language in the status-appropriate way with the vocabulary already
familiar to them.
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In conclusion, it is evident that students need to be aware of the necessity of
electronic communication in their future technology-supported jobs and the fact
that their e-mail communication with professors serve as a model for networking

and linking individuals and organizations.

Further research into e-mail student-professor communication is still required to
extend our understanding of areas students need most support with, so that the

university courses can address students’ needs appropriately.
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Povzetek Nedavne raziskave v teoreticni biologiji so ovrgle
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1 Uvod

Tveganje je v SSKJ opredeljeno zgolj kot “glagolnik od tvegati” in ponazotjeno
z nekaj primeri uporabe. Glagol tvegati pa je prav tako skopo opredeljen kot 1)
za dosego cilja iti v nevarnost, da se a) dozivi kaj nezazelenega, slabega, ali b) da
se kaj izgubi. Kot drugi pomen je navedeno, da je tveganje tudi biti v nevarnosti
zmote, ocitkov. Tej zgosceni opredelitvi tveganja za splosno rabo kot antipod
lahko postavimo aktuarsko definicijo tveganja, ki ga opredeli kot slucajno

spremenljivko, ki vpliva na premozenje in njegovo koristnost.

V izvajanje procesov sodijo raznoliki primeri, od proizvodnih delovnih nalog, ki
imajo natan¢no opredeljene postopke, prek vodenja projektov, kjer so postopki
mehki in manj podrobno opredeljeni, do raziskovanja, odkrivanja novega znanja,
kjer je opredelitev postopka del postopka samega. Izvajanje vseh teh procesov je
podvrzeno tveganjem, negotovosti v izvedbi, izidih procesa. Ta tveganja
skusamo obvladovati z modeli spremljanja tveganj. Modeli tveganja razvrstijo v
kategorije, po katerih sistemati¢no preverjamo stanje procesa in kljucnih virov
ter rezultatov in se odlo¢amo za ukrepe, ki tveganja minimizirajo. Ker je
spremljanje tveganj le podporna aktivnost osnovnemu procesu, so viri zanjo
omejeni, zato je potrebno sklepati kompromise med moznimi ukrepi, opredeljiti
sprejemljiv nivo tveganja, predvsem pa tveganja rangirati. Rangiranje tveganj sodi
med kompleksne veckriterijske optimizacijske probleme in v luci lanskega
prispevka (Bokal, 2018) je za izid procesa bistveno, kaksne kriterijske funkcije

uporabimo za odlo¢anje med moznimi ukrepi za znizevanje tvegan;.

Ljudje, ki procese izvajajo, so zagotovo kljucen vir ali deleznik vecine procesov.
Ce slednji (3¢) niso popolnoma avtomatizirani, ljudje v procesih neposredno
sodelujejo, popolnoma avtomatizirani procesi pa v vecini primerov izvajajo
storitve oz. izdelke, namenjene ljudem kot konc¢nim uporabnikom in posledi¢no
klju¢nim deleznikom. S prispevkom zelimo sisteme za spremljanje tveganj
raziriti z nekaj ugotovitvami iz sodobne psihologije in evolucijske biologije,
obenem pa pripraviti predlog kategorizacije tveganj, ki odraza omenjena

spoznanja.

Nadaljevanje prispevka najprej predstavi tri vire novih znanstvenih spoznanj, s
katerimi zelimo obogatiti modele spremljanja tveganj. Vsak od njih je motiviran

z ilustrativnimi primeri, kjer so se omenjena tveganja materializirala. V drugem
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razdelku predstavimo splosen model procesa, ki vkljucuje tako poslovne procese,
kot tudi spoznavne procese posameznikov in zivljenjske procese organizmov.
Delovanje tega modela opredelimo kot izvajanje vrste aktivnosti, ki morajo biti
ustrezno implementirane, da proces vodi do Zelenih rezultatov. V drugem
razdelku zato povzamemo psiholosko-matemati¢ni model spremljanja obcutkov
in koristnosti aktivnosti, s katerim nadgradimo osnovni model procesa. Proces
pa tipicno ne deluje v izoliranem okolju in pogosto ga upravlja vrsta
posameznikov. Usklajenost interesov okolja, v katerem se proces odvija,
interesov izvajalcev in nacdinov izvajanja posameznih korakov procesa kot
podlago za upravljanje tveganj predstavimo v ¢etrtem razdelku. V petem razdelku
navedene podlage sintetiziramo v model upravljanja s tveganii, ki ga predstavimo
kot proces v opisanem modelu in s tem ilustriramo uporabnost predstavljenega
modela. V zadnjem razdelku predstavimo vec¢ predlogov uporabniskih primerov,
s katerimi bomo v nadaljnjih raziskavah utemeljili uporabnost zastavljenega

modela.
2 Univerzalni model procesa

Vmesniska teorija zaznav (Hoffman, 2012) skusa odgovoriti na vprasanje
usklajenosti med dejanskim stanjem sveta in zaznavami, s katerimi ga poskusamo
razumeti. Razmisleki so motivirani z naslednjimi primeri, ki so obenem ilustracija

tveganj manjsega ali ve¢jega obsega:

Samci hrosc¢a Julodimorpha bakewelli prepoznajo samice po svetledi rjavi
povrsini, vedje samice so bolj zazelene. Ko so ljudje v njihovo okolje odmetavali
steklenice piva v enaki barvi, drazljaj samic ni dosegel draZljaja, ki so ga samci
zaznali na steklenicah, kar je pripeljalo do ogrozenosti vrste in prepovedi sporne

barve steklenic (Gwynne, Rentz, 1983).

Percepcijski problemi niso omejeni le na zivalski svet, podleze mu tudi Homo
Sapiens. Med drugo svetovno vojno so zavezniki na pacifiskih otokih odmetavali
pakete s hrano in drugimi za domorodce koristnimi dobrinami, saj so jih zeleli
pridobiti na svojo stran. Ko je bilo vojne konec, paketov ni ve¢ bilo. Leta kasneje
so antropologi odkrili, da so na ve¢ otokih domacini postavili (kolikor so jo pac
zmogli posnemati) vso za letala potrebno infrastrukturo v Zelji, da bi letala spet
prisla. Fenomen je dobil ime “cargo kult,” (Inglis, 1957) in se je uveljavil tudi kot

ime za psevdoznanost, “cargo kult science.” (Fannyman, 1974).



D. Bokal in P. Fic: Bazicne podlage spremljanja procesnib tvegany 105

Ce se Hoffman omeji na oddaljene kulture, pa lahko v nasem prispevku s primeri
nadaljujemo v bliznje kulture: vsaj od Sokrata, Platona in Aristotela je
dokumentirano clovesko iskanje osnovnega pocela, ki motivira ¢lovekovo
delovanje. Ce Aristotela in Kanta povzamemo po Ricoeur-ju, je “eti¢no osnovno
pocelo dobro Zivljenje z drugimi in za druge v pravicnem redu” (Ricoeur, 2007).
Filozofi in znanstveniki pa so verjeli tudi v druga osnovna pocela: Nietzche je
razvil svojo filozofijo okrog volje do moci (Nietzsche, 2016). Petintrideset let
kasneje se je ¢lovestvo soocilo s prvo svetovno vojno, Sestdeset let kasneje pa z
drugo, katere podlaga je bil vzpon na moc¢i utemeljenih totalitarnih, avtoritarnih
sistemov. Podobno sta leta 1944 Von Neumann in Morgenstern razvila teorijo
iger, podlago sodobne ekonomije, kjer na samem zacetku “privzameta, da je cil]
vseh udelezencev ekonomskega sistema, potrosnikov in podjetnikov, denar, ali
ekvivalentno, enoli¢na denarna dobrina.” (Morgenstern, von Neumann, 1944)
Slabih $estdeset let kasneje opazimo kulminacijo novih tehnoloskih bogatasev,
kot so Bill Gates, Steve Jobs in podobni, ki obvladujejo premozenja, primerljiva

s proracuni drzav.

Prva dva primera ilustrirata tveganja, ki so jim procesi izpostavljeni zaradi
napacne interpretacije signalov, ki jih zaznavajo iz sveta. Posledica napacne
zaznave so napacne odlocitve, posledica napacne odlocitve so napacne aktivnosti
in posledica slednjih je neustrezno stanje sveta. Ta proces ilustrira trikotnik svet
- (zaznava) - slika sveta - (odlocitev) - akcija - (implementacija) — svet, ki je

prikazan na sliki 1.

MOZNE ODLOCITEV  gpika
AKCJE SVETA
@. R alnll LA
IMPLEMENTACWA . _  / ZAZNAVA
(- R W T
SMISEL  KORISTNOST

Slika 4: Univerzalni model procesa.
Vir: lasten.

Drugi trije primeri pa ilustrirajo tveganja, ki so jim podvrzena bitja, procesi in
sistemi, ki se zavedajo posledic na stanje sveta, med njimi tudi koristnosti svojih
aktivnosti za njih oz. za druge procese, ki se odvijajo v istem svetu. Koristnost
aktivnosti merimo z vec kriterijskimi funkcijami, ki rezultirajo v vektotju smisla

delovanja procesa. Sklicujo¢ se na omenjene vire, ima pri ljudeh vektor smisla



106 38. MEDNARODNA KONFERENCA O RAZVO]JU ORGANIZACIJSKIH ZNANOSTTI:
KONFERENCNI ZBORNIK

dimenzije, kot so mo¢ (Nietzche, 2016), ugodje (Freud, 1991), denar
(Morgenstern, von Neumann, 1944). Zagotovo to niso edine dimenzije vektorja
smisla, kot ¢lovekovo osnovno pocelo en nivo bolj abstraktno razvije (Frankl,
2014), a za ilustracijo koncepta zadoscajo. Navedeni vektor se v izbranem okolju,
véasih zaradi okolja samega, vcasih pa zaradi potrebe, povezane s cilji
modeliranja, pogosto poenostavi v enodimenzionalno §tevilo, pogosto
imenovano koristnost, utility, ki v finan¢nih sistemih (po predpostavki Von
Neumanna in Morgensterna) pogosto predstavlja denar, v evolucijskih sistemih
stevilo primerkov v naslednji generaciji, v volilnih sistemih $tevilo glasov ipd. Ta
del procesa modelirata preslikavi smisla in kotistnosti v spodnjem desnem delu

diagrama.
3 Matemati¢na formalizacija univerzalnega modela procesa

Diagram iz prejSnjega razdelka v tem razdelku matematiziramo, opiSemo s
simboli in jim dolo¢imo matemati¢no strukturo. Teorija, ki ustreza obravnavani
problematiki, sodi na podro¢je markovskih odlocitvenih procesov, ki obravnava
posamezne vidike opisanega problema. V tem razdelku predstavimo relevantne
koncepte in jih povezemo s prej opisanim modelom. Zaradi preglednosti to
naredimo v razpredelnici, ki opredeli element diagrama, ga oznaci, opise njegovo
matematicno strukturo in navede podro¢je znotraj teorije markovskih
odloc¢itvenih procesov ali kake druge discipline, ki se s konceptom podrobneje

ukvarja.

Spomnimo, Matkovsko jedro je preslikava k iz metljivega prostora X s o-algebro
A merljivi prostor Y s o-algebro B, ki vsakemu paru (x, B) € X X B priredi
Stevilo z intervala [0, 1], tako da 1) je preslikava x + k(x, B) A-metljiva za
vsak B € B, in 2) je preslikava B +— k(x, B) vetjetnostna mera na metljivem
prostoru (Y, B). Njihov kompozitum je definiran po naslednjem pravilu: e so
(X, A), (Y,B) in (Z,C) metljivi prostoti in sta k: X X B — [0,1] in k1Y X
C — [0, 1] markovski jedrti iz (X,A) v (Y, B) ter iz (Y,B) v (Z,C), potem je
preslikava k'': X X € — [0, 1], definirana kot

K"(,C) = [,y ', Ok(x, dy) 0

Markovsko jedro med metljivima prostoroma (X, A) in (Z, C).
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Tabela 1: Tabela elementov

Element Oznaka Struktura Podrodje

Stanje sveta w Vektor .

; - Teorija mere
Prostor stanj sveta w Mertljiv prostor
Zaznavanje P Markovsko jedro Markovski procesi
Slika sveta x Vektor .
Prostor slik sveta X Mertljiv prostor Teorija mere
Odlocanje D Markovsko jedro Markovski procesi
Odlotitev a Delovanje

nad W, ki pa je .. ..
markovsko jedro (i Teorija mere, teorija
natancno definirano) grup
Monoid odlocitev G Merljiv monoid
Novo stanje sveta w’ Vektor Teotija mere
Osmisljenje R Markovsko jedro Markovski procesi
Smisel m Vektor ..
Prostor smislov M Mertljiv prostor Teorija mere
Vrednotenje U Markovsko jedro Markovski procesi
Koristnost u Stevilo Mikroekonomija,
teorija iger
vir: lasten.
4 Posplosen model zanosa

Splosnost modela iz prejsnjega razdelka omogoca, da z istim konceptualnim
aparatom obravnavamo tako splosne procese kot posameznike, ki v teh procesih
nastopajo. Ta element antropocentrizma po eni strani olaj$a razumevanje modela
procesov s strani vpletenih posameznikov, po drugi strani pa omogoca iskanje
navdiha za razumevanje tveganj procesov v humanisticnih in druzboslovnih
znanostih, ki skozi tradicijo izkustva in njegove refleksije zdruzujejo skozi
generacije zbrano znanje clovestva. Seveda pa nas matematika uci, da je intuicija

lahko tudi past, ki vodi do prenagljenih sklepov.
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Slika 2: Model zanosa.
Vir: (Bokal, Steinbacher, 2019).

V tem razdelku ¢rpamo navdih za obravnavo tveganj procesov v luci psiholoskih
modelov custvenih stanj med izvajanjem aktivnosti (Csikszentmikhalyi, 2008) in
zagnanosti (Duckworth, 2016), ki sta jih nedavno s teorijo kotistnosti povezala
(Bokal, Steinbacher, 2019) v model optimizacije izrabe casa za doseganje
koristnosti in spremljanje obc¢utkov (v nadaljevanju, model koristnega dobrega
pocutja). Njun model vsaki aktivnosti, s katero se posameznik ukvarja, dodeli tri
parametre — ¢as, namenjen aktivnosti, usposobljenost za aktivnost in zahtevnost
izziva, ki ga posamezniku ukvarjanje z aktivnostjo predstavlja. Zadnji dve
dimenziji sta normirani na interval [0, 1], ¢as pa se aktivhostim dodeljuje v
celostevilskih enotah, nalogah, z opravljanjem katerih usposobljenost napreduje,
po nalogi pa se posameznik glede na njeno uspesnost lahko odlo¢i za visji ali nizji
nivo opravljanja naloge. V kontekstu optimiranja izrabe casa pri ucenju
posameznika model pokaze, da je pri dovolj visoki ucljivosti (delez napredka v
usposobljenosti pri posamezni nalogi), dovolj visoki strasti (mera dviga
zahtevnosti po uspesno opravljeni nalogi), in ustreznem nivoju vztrajnosti
(povezani z verjetnostjo obupanja med izvajanjem naloge in manj$im nizanjem
zahtevnosti po neuspe$no zakljuceni nalogi) posameznik, ki opravlja navedene
dejavnosti, lahko pride do prevladujocega zanosa psiholosko optimalnega stanja

popolne osredotocenosti na aktivnost, ki jo opravlja.

Navedeni model koristnega dobrega pocutja posplosimo na poljuben proces

(obravnavan v drugem razdelku) z naslednjimi predpostavkami:
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V splosnem modelu procesa puscice predstavljajo markovska jedra,
katerih rezultat je negotov, kot smo opisali v prej$njem razdelku.
Agent bo rezultat teh preslikav lahko vrednotil po implementaciji
akcije, za katero se bo odlodil na podlagi svojih percepcij. Ze vnaprej
pa agent v odlocitvenem procesu pricakuje rezultat akcije kot
pricakovanje izpolnitve nekega smisla. Razliko med smislom
trenutnega in pricakovanega stanja sveta definiramo kot vektorsko
zanimanje agenta ali procesa za aktivnost, ki jo opravlja, normirano
razliko v koristnosti enega in drugega vektorja stanja pa kot
enodimenzionalno stevilo, s katerim vrednotimo izziv agenta v dani
situaciji. Pri normiranju izziva kot maksimalni mozni izziv vzamemo
maksimalno razliko koristnosti v celotni okolici agentovega stanja
sveta po vseh moznih stanjih sveta, v katera agent lahko pride z
izvajanjem procesa.

Druga dimenzija, ki jo vrednotimo kot podlago za uporabo
opisanega modela, je usposobljenost. Matemati¢no jo opredelimo
kot standardni odklon zaznave koristnosti stanja sveta, v katerega
nas lahko privedejo izbrane aktivnosti. Bolj kot je agent usposobljen,
bolj natan¢no bo lahko implementiral in predvidel rezultate svojega
delovanja na svet in bolj natan¢no bo razumel njihovo koristnost,
manjsi bo torej standardni odklon percepcije koristnosti.

Naslednja razpredelnica poda seznam markovskih jeder, uporabljenih v modelu.

Vsako od njih smatramo kot aktivnost, ki jo mora agent izvajati, da dosega svoj

smisel in spreminja stanje sveta v bolj koristno. Formule, ki nam omogocajo

opazovanje Custvenega stanja agenta po Csikszentmikhalyevem modelu, so

opisane v ustreznih vrsticah razpredelnice: v stolpcu Izziv je formula za izziv, ki

ga agent zaznava v dani aktivnosti, v stolpcu Usposobljenost pa za

usposobljenost agenta.

Tabela 2: Seznam markovskih jeder.

Aktivnost Izziv Usposobljenost
Zaznavanje P E(UMP'(x) — K|x € P(w)) o(UMP’(x) — K)
Odlo&anje D E(UM(A(g)w) —K|g € D(%)) o(UMA(g) — K)
Implementacija A E(UM(W") — K|w’ € (A(g))(w) o(UM(wW") — K)
Osmisljenje R E(UM(w") — K) o(UM(w") — K)
Vrednotenje U E(U(m") — K) o(U(m") — K)

Oznake so iz Tabele 1. Privzamemo K = E(UM(W)).

vir: lasten.

Poudarili bi, da so navedene formule le ena od moznih matematizacij

psiholoskega koncepta zanosa nad aktivnostmi, izhajajo¢imi iz modela agenta v
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prejsnjem razdelku, ki ostale aktivnosti agenta modelira z mnozico G. V nadaljnih
raziskavah se bo pokazala relevantnost navedene matematizacije oz. njene
morebitne nadgradnje. Navedene formule za izziv in usposobljenost niso
usklajene z modelom koristnega dobrega pocutja, ki predpostavlja normiranost

obeh koli¢in na enotski interval, zato uvedemo normirani razlic¢ici:

i, =1 + CED )

Emax
kjer je i izziv, i, normiran izziv, E(I) povprecna vrednost izziva preko vseh
aktivnosti, za katere se agent lahko odlo¢i v danih situacijah, E;, 4, pa razlika med
maksimalno in minimalno vrednostjo izziva pti vseh navedenih aktivnostih. V
skladu z modelom koristnega dobrega pocutja je i, na intervalu [0,1], kot svojih
raziskavah navaja Csikszentmikhalyi, pa velja tudi, da ima povprecen izziv

vrednost 2 na sredini intervala.

Slede¢ temu motivu podobno definiramo za usposobljenost U, njeno
ticakovano vrednost E(u) in maksimalno usposobljenost E v okolici
p p ] max

agentovega stanja sveta:

u, = %+ LEW) 3

Emax

Opazimo, da lahko agent s pomnjenjem svojih preteklih zaznav, odlocitev,
aktivnosti, smislov in koristnosti za ve¢ korakov nazaj poljubno razsiri svoj
vektor zaznav in s tem raz$iri svoj podatkovni nabor, s katerim sprejema svoje
odlocitve. Podobno lahko skozi iteriranje zaznavnega procesa agent, ki se zaveda
procesa delovanja v svetu, svoj zaznavni svet razdiri s poljubno mnogo
dimenzijami, ki predstavljajo zaznave smisla ali koristnosti stanj sveta glede na
verjetna stanja sveta, ki bodo nastala kot posledica njegovih aktivnosti. Te
dimenzije igrajo identi¢no vlogo, kot jih pri $ahu igra razvejanje moznih pozicij
in ocenjevanje njihovih koristnosti. Te dimenzije se raziskuje v agentovem
procesu odlocanja. Koliko tovrstnih dimenzij bo agent dejansko dodal v svoj
odlocitveni model, pa je odvisno od ¢asa, ki ga lahko nameni odlo¢anju, in od
razprsenosti koristnosti oz. tveganja, ki jih mozna stanja sveta predstavljajo za

agenta.

Psihologi ob opazovanju zanosa izpostavljajo naslednje pogoje, ki jih razdelimo

v tri skupine. Prva skupina so pogoji na nalogi. Mednje sodjijo:
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D

2)

3)

jasnost ciljev, ki jo v naSem primeru lahko definiramo kot dobro
definiranost preslikav M (ki vraca vektor smislov) ter U (ki vraca
enodimenzionalno koristnost), ciljnega vektorja m’ in ciljne kotistnosti
u(m),

ucinkovito povratno informacijo, ki jo v nasem modelu definiramo kot
sklopljenost ~ povratne  zanke,  torej ko  agent  zazna
UM(A(DP(w))w), ima dostop do svojih preteklih zaznav x iz P(w),
neproblematicnost nadzora, kar lahko interpretiramo kot ozko

porazdeljenost preslikave D.

Druga skupina so pogoji na okolju, to so:

4

5)

poglobljena koncentracija, kar interpretiramo kot ozko porazdeljenost
preslikav P, D, A, M in U,

fokus na sedanjosti, kar pomeni, da D kot parametre jemlje predvsem
komponente vektorja P(w), vektotji preteklih zaznav, odlocitev, akcij,
smisov, koristnosti, in vektorji predvidevanj prihodnjih stanj sveta
A(DP(w))(w), A(DP(A(DP(W))(W)))(W), ... paimajo na D majhen
vpliv.

Tretja skupina so pogoji na osebi.

0)

7

8)

9)

Ravnovesje med priloznostjo in usposobljenostjo, torej izziv in
usposobljenost sta primerljiva in nadpovprecna - lezita v zgornjem
desnem polju enotskega kvadranta.

Percepcija ¢asa se spremeni: agent se (zaradi osredotocenosti na
sedanjost) in zaradi zveznega, nezatikajoc¢ega odvijanja procesa zaznava
— razmislek - akcija oddalji od zaznave ¢asa, slednja (kot aktivnost) zato
dobi manj pozornosti in posledicno veéjo razprsenost. Povedano v
jeziku modela: aktivnost zaznave ¢asa pride ven iz zanosa.

Izgubimo ego, odnos drugih do nasega dela nas ne zanima: podobno,
kot (7), aktivnost preverjanja odnosa drugih ne dobiva zadostne
pozornosti, ker je celotna pozornost usmerjena na proces zaznava-
razmislek-akecija. Ta aktivnosti zato pride iz zanosa.

Avtotelicna izku$nja: s tem psihologi oznacujejo izkusnjo, ki je sama po
sebi smisel, sama svoja nagrada. Podobno, kot pri 7 in 8, tudi
avtotelicnost lahko pojasnimo z manjso pozornostjo za aktivnost

vrednotenja stanja sveta.
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Pogoji 7, 8, 9, ki jih je odkril Csikszentmihalyi, nakazujejo tudi tveganja, ki
izhajajo iz zanosa: ko smo v zanosu, doloCene (morda pomembne) aktivnosti ne
dobijo zadostne pozornosti in posledi¢no padejo iz zanosa. Vsaka taka aktivnost
predstavlja tveganje za proces. Npr. ko je delavec v zanosu na delovnhem mestu,
se lahko zgodi, da zanemarja svoje domace obveznosti, trpi njegovo zasebno
zivljenje, kar ga lahko v nekem trenutku zlomi, takrat pa bo trpelo tudi delo.
Delodajalec tako tveganje odpravi z omogocanjem urejenega zasebnega zivljenja,

kar spodbujajo razne pobude druzini prijaznih podjetij.

Drug primer takega tveganja poznajo naravoslovci in tehniki, ki se srecujejo s
poslovnimi izzivi. Na tovrstnih sestankih se jim pogosto zgodi, da se zapletejo v
debato o tehni¢nih podrobnostih implementacije resitve, ki jim je blizu, pozabijo
pa na poslovne vidike, katerim je srecanje pravzaprav namenjeno. Opisani model
nastalo situacijo razlozi z zanosom, ki ga omenjeni dozivljajo ob diskusiji o
tehnic¢nih izzivih. Zanos vodi v avtotelicno izkusnjo, ki sama sebe osmisli,
posledi¢no se ne posveti pozornosti preostalim, za sestanek verjetno bolj

relevantnim vsebinam.
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Povzetek Komuniciranje na podrodju znanosti na univerzah in v
raziskovalnih institutih je v marsicem specifi¢no, ker je to podrodje, ki
zajema vecino zaposlenih v teh institucijah, medtem ko v obicajnem
podjetju komunicirajo navzven predvsem vodilni. Zal pa znanstveniki za
to niso posebej usposobljeni. Raziskovalci in pedagogi pa so dnevno
izpostavljeni vprasanjem medijev, pa naj gre za aktualno problematiko
druzbe ali za predstavitve raziskovalnih dosezkov.

Vsako komuniciranje ima svoje zakonitosti. Na eni strani se moramo
usposobiti tako za komuniciranje z mediji kot na drugi strani tudi za
nastope v strokovni javnosti ali na primer v javnih institucijah. Da bi
razumeli kompleksnost razlicnih odnosov v komuniciranju, je dobro
prebrati vsaj nekaj strokovne literature s tega podrocja ali se udeleziti
kaksne komunikacijske delavnice.

Z mediji se najpogosteje srecamo prav, ko nas presenetijo in od nas
pricakujejo hitre odgovore. Potrebno je osvojiti nekaj osnovnih veséin, da
lahko odreagiramo samozavestno in strokovno, da ponudimo medijem
tisto kar zelimo in to kar od nas pricakujejo.
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Abstract Communication in the field of science at universities and
research institutes is specific in many ways. Communication in this field
includes most of the employees in these institutions, whereas in a typical
enterprise the communication with the general public is a task for the
upper management. However, scientists are usually not trained for this
task. Researchers and educators ate exposed to questions from the media
on a daily basis, whether on the topic of current societal challenges or
scientific achievements. Every communication has its own rules. On the
one hand we need to be trained for communication with the media and
on the other also for delivering presentations to the professional public or
in public institutions. To understand the complexity of different
relationships in communication, it would be advisable to at least get
familiar with some of the available specialised literature or take part in a
communication workshop.

Most often we are caught unawares by the media expecting a prompt
response. Therefore it is important to learn some basic skills to be able to
react confidently and professionally, and give the media exactly what we
would like and what is expected.

Keywords: * communication ® science * university * lecturers * media ®
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1 Uvod

Zakaj si postavljati vprasanje o necem, kar poteka kar samo od sebe? Vsak dan
komuniciramo, vzpostavljamo odnose, gradimo razmerja, predavamo ali se
pogovarjamo in jemljemo to kot nekaj ¢isto enostavnega in normalnega. Ko pa

zelimo nekaj Se doseci, pa si morda prvi¢ postavimo vprasanje kako?

Takrat pa se vrnemo na zacetek in se vprasamo kaj pa je komuniciranje.
Komunikologija je relativno mlada veda, ki je nastala iz razlicnih ved od

sociologije, psihologije, prava, politologije in antropologije.

»Komuniciranje je bistvena prvina ¢lovekovega sporazumevanja in skupnega
delovanja. Gre za temeljni socialni proces, ki ga sestavljajo razlicne oblike od
verbalnih do simbolnih oblik. Zanimiva je definicija, da proces komuniciranja
predstavlja komunikativno delovanje (najmanj dveh) komunikacijskih partnetjev,

ki skusata v svoji komunikativni interakciji dosegati (spo)razumevanje.
Komunikator (sporocevalec) je tisti komunikativno delujoc¢i posameznik, ki zeli
nekaj sporociti in skusa doseci (spo)razumevanje. Recipient (sprejemalec) pa je
tisti komunikativno delujo¢i posameznik, ki Zeli nekaj razumeti, se pravi, s
partnerjem zeli deliti pomene (uresniciti splo$no intencionalnost). Tako je
vzpostavljena dvostranskost — reciproc¢nost komunikacijskega dogajanja:
komunikator lahko komunicira (sporoca) le takrat, kadar je recipient pripravljen

sporocilo sprejeti (razumeti).«?!

Ta poudarek se mi zdi Se posebej pomemben, da ni dovolj samo nasa volja, da
zelimo komunicirati, ampak da je tudi nasprotna stran pripravljena razumeti in
sporocilo sprejeti. Velikokrat smo tako zaverovani sami vase, da nismo pozorni
na to ali nas sogovornik poslusa in dojema, kaj Zelimo povedati. Nima smisla
dalje nekaj sporocati, ¢e ni razumevanja in volje za sporazumevanje na drugi
strani. V praksi se nam to kar pogosto dogaja. Ko pa komuniciramo z mediji ali

s Studenti, pa seveda zelimo biti razumljeni in sprejeti na drugi strani.

21 Vreg F., Demokrati¢cno komuniciranje, Prispevek k pluralistiéni paradigmi v komunikacijski
znanosti, Maribor, Zalozba Obzorja, 1990 str. 25
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2 Zakaj znanost potrebuje komuniciranje?

Zanimivo je, da se je komunikacijska znanost rodila pred izumom tiska.
Zagotovo so vladatji pogosto zlorabljali komunikacijske vescine za vladanje nad
ljudmi. Pa ne gre le za drzavne voditelje, pac pa tudi za cerkvene. Konec koncev
so komunicirali z javnostjo, s svojimi ucenci tudi starodavni grski filozofi.
Podrocje ima dolgo brado, pa se je vendarle skozi zgodovino zelo spreminjalo.
Zanimivo pa je, da ostajajo predavanja Se vedno osnovno komunikacijsko orodje
za sporazumevanje s Studenti, ki pa Zzal niso primerna oblika komuniciranja, ko

komuniciramo z mediji.

Znanstveno pisanje po Scottu L. Montgomeryju, na Siroko gledano,
najvisja oblika cloveskega delovanja. »V zadnjih sto letih je postalo visoko
c¢islano nad vsemi drugimi oblikami pisne komunikacije. Skoraj vse oblike
tovrstnega pisanja se na koncu razumejo kot nasvet.?%«

Zal pa je potrebno, da je dostopno in razumljeno tudi v §irsi javnosti potrebna
prilagoditev vsebine na taksen nacin, da je razumljiva vsem, ne da bi se prevec
poenostavila, kar seveda ni lahka naloga. Zato znanost potrebuje komuniciranje
v vsakem primeru, ne le na znanstvenem nivoju, ampak tudi v obliki sporocanja

za mnozi¢ne medije.

Zakaj znanost ne more ostati zaprta le v ozke znanstvene kroge je jasno, ker bi
bila potem sama sebi namen in ne bi obcutili, da imamo od nje tudi kaksen
ucinek. Zato nam vedenje o komuniciranju z javnostjo in z mediji pride vedno

prav.
21 Oblike komuniciranja z mediji

Ko komuniciramo z mediji je zelo pomembno za kaksno obliko prispevka gre.
Glede na to se seveda lahko pripravimo in ustrezno pripravimo gradivo.
Pomembno je vedeti ali gre za informativno zvrst, kar pomeni, da pripravimo

kratko gradivo.

22 Montgomery, L. S., 1996, The Scientific voice, The Guilford Press, str. 3-5
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Tezko se pripravimo, kadar gre za interpretativne zvrsti, ker gre za mnenja,
analize ali vrednostne sodbe. Ne vemo kaj lahko pri¢akujemo, saj po pravilu

novinar ne odkrije vseh adutov v rokavu.

Ce gledamo slovenske medije, $e¢ vedno prevladujejo informativne in

porocevalske zvrsti. Redko se pojavljajo zahtevnejse analiticne oblike.

Glede na zvrst prispevka se potem novinar odloci ali bo pripravil intervju ali
samo povzel naso razlago ali uporabil sporocilo za medije. Zato vedno
svetujemo, da se intervjuvanec pozanima kaksen prispevek se pripravlja in kaksna
je njegova vloga v njem. Velikokrat slisimo, da so uporabili novinarji toc¢no to,
kar niso Zeleli. To pa za to, ker razlagamo na dolgo in §iroko kot smo vajeni pri
predavanjih. Manj je ve¢, velja pri dolzini odgovorov v vsakem primeru, sploh ce
gre za informativno zvrst in televizijski ali radijski medij. Tudi, ko gre za
vsebinsko zahtevnejse zvrsti, kot so analize velja manj je vec, le toliko, da

problem pojasnimo.

3 Znanost in komuniciranje z mediji

Na podrocju znanosti se velikokrat uporablja mnozi¢no komuniciranje, ker
zelimo kar naenkrat komunicirati z razli¢cnimi oblikami z mediji. Sporocila za
mnozi¢no komuniciranje so javna in namenjena vsem skupinam s tega podrodja
javnosti. Na podrocju znanosti so to predvsem sporocila za medije in morda Se
vabila, ki so namenjena vsem medijem naenkrat ne glede na specifiko medija.
Naslednja znacilnost mnozi¢nega komuniciranja pa je, da je aktualno, saj se

uporablja za aktualne dogodke.

»Mnozi¢ni mediji so postali pomemben vir javne legitimnosti znanosti v moderni
mnozi¢ni demokraciji. Medijska pozornost je za znanstvenike, raziskovalne
institucije in znanstvene revije, klju¢na za javno podporo. V taksnih okolis¢inah

izgleda, da mediji neposredno vplivajo na mehanizme znanosti.«?

2 Rodder S., Franzen M., Weingart P., The Sciences' Media Connection — Public Communication
and its Repercussions
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3.1 Univerza v Mariboru v medijih

Za lazje odlocanje so neprecenljive obcasne analize pojavnosti univerze v
medijih. Povzeli bomo nekaj ugotovitev Analize pojavljanja v mediji iz leta 2017,
ki jo je pripravilo podjetje Kliping. V obdobju od 1. 1. 2017 do 31. 12. 2017 je
bilo objavljenih 9228 objav, od teh jih je bilo 50 odstotkov v spletnih medijih,
nato so sledili z 31 odstotki objav tiskani mediji, sledila sta radio in televizija z 19
odstotki objav. Najveckrat je bila med fakultetami v tem letu omenjena
Filozofska fakulteta z 751 objavami in seveda takratni rektor prof. dr. Igor Ticar,
ki je bil omenjen kar v 839 objavah, kar je 10 odstotkov od vseh.

TOP 20 medijev po stevilu objav

Vecer 918
Sta.si 597
Radio Maribor 355
Vecer.com?2 274
Radio City 260
Dostop.si 217
TV Slovenija 205
Radio Slovenija 1 202
Publishwall.si 177
Delo 175
Dnevnik 153
Matiborinfo.com 138
Times.si 125
TV Maribor 120
Delo.si 115
Maribor24.si 114
Dnevnik.si 112
Rtvslo.si 105
Pravna praksa 100

Vir: Analiza podjetja Kliping
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V letu 2017 so bili najodmevnejsi dogodki, ki so bili omenjeni v 2.968 objavah.
Pod temo so zdruzeni vsebinsko razliéni dogodki, o katerih so pisali mediji.
Najvec so bili omenjeni dogodki Univerzitetne knjiznice Maribor (483 objav) in
na Filozofski fakulteti (328 objav). V Univerzitetni knjiznici izstopajo, ker imajo
izredno veliko dogodkov, ki se odvijajo v njihovih prostorih, poleg tega, da tudi
knjiznica organizira precej dogodkov. Podobna dejavnost je tudi na Filozofski
fakulteti, kjer imajo precejs$njo Stevilo javnih predavanj in gostovanj. Na tretjem

mestu pa so bili v medijih odmevni projekti in raziskave.

Najpogostejse teme Stevilo objav
dogodek 2.968
projekt 429
tekmovanja 369
vpis in zacetek st. Leta 344
raziskava 310
gospodarsko ekonomske teme 247
upokojitev/podaljsanje mandata 234
nagrade 225
trg dela 138
tozba 133
dolg UM do zaposlenih 123
studijske izmenjave 119
lestvice najboljsih 117
izplacila in nagrade 116

Vir: Analiza podjetja Kliping

Med objavami prednjaci kot smo omenili Filozofska fakulteta. Naklonjen ton je
bil v objavah predvsem v zvezi s Fakulteto za naravoslovje in matematiko in
nenaklonjen pri omembah Fakultete za turizem. Fakulteta za organizacijske vede

je z 287 objavami v sredini.
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Analiza pojavnosti Stevilo objav
FF UM 751
PF UM 710
FERI UM 681
UKM UM 640
MF UM 578
PeF UM 523
FVV UM 428
FKBV UM 386
EPF UM 373
FT UM 362
FS UM 327
FOV UM 287
FG UM 274
SD UM 230
FNM UM 166
FE UM 157
FZV UM 144
FKKT UM 132
FL. UM 119
USC LS UM 74

Vir. Analiza podjetja Kliping

Fakulteti, ki sta najbolj izstopali po stevilu in delezih nenaklonjenih objav sta bili
Pravna fakulteta in Fakulteta za turizem. Pri slednji smo zabelezili 18 % ali
64 nenaklonjenih objav, ki so se vecinoma nanadale na dekana in na medijsko

porocanje o ponareditvi listin in njegovi pogojni obsodbi.

Po delezu nenaklonjenega porocanja ji je s 14 % in s skoraj enkrat visjim Stevilom
nenaklonjenih objav (102 objavi) sledila Pravna fakulteta, ki se je v medijih

omenjala predvsem v povezavi s honoratji, ki so si jih izplacali profesorji

mariborske pravne fakultete za delo s »predbolonjskimi« Studenti.
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Najvecje stevilo naklonjenih objav (126 objav oz. 19 %) pa smo leta 2017 zasledili
v sklopu omemb Fakultete za elektrotehniko, racunalni$tvo in informatiko,
s 108 objavami in enakim delezem objav ji je sledila Medicinska fakulteta.
Naklonjene novice o slednji so se med drugim nanasale na donacijo in na

predvideno vpeljavo studija stomatologije.

V letu 2017 je po stevilu naklonjenih objav (126 objav oz. 19 %) najbolj izstopala
Fakulteta za elektrotehniko, raCunalni$tvo in informatiko. Predvsem z
dosezki raziskovalcev.

Od novinarjev in medijev pricakujemo in nemalokrat tudi zahtevamo, da
objavljajo za nas. V praksi seveda ni tako, o objavah odlocajo uredniki. Obseg
objav za celotno univerzo je zelo velik in ¢e bi to spremenili v marketinska
besedila bi v letu 2014 morali za nase objave kot marketinska besedila placati kar
67 mio EUR. Znesek je spostovanja vreden, zato bi morali biti véasih do

novinarjev malo bolj prizanesljivi.

Stevilo objav, povrsina* in ocenjena oglaevalska vrednost publicitete po medijih

5.109 1.404.438 9.409.732
1.348 483.718 8.852.031
518 3.221 8.268.426

930 414.118 5.921.886
125 495 2.967.180
549 2.793 1.927.238
82 720 1.849.371

198 380.097 1.827.504
553 222.616 1.647.356
74 100.806 1.643.145
132 245.418 1.521.592
179 56.981 854.709
481 308.197 818.566
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127 168.582 792.336
463 65.652 768.130
132 158.656 745.681
72 54.943 738.719
414 389.879 622.886
351 240.159 542.480
611 302.254 525.855
107 94.582 501.284
66 55.239 475.053
57 127 457.776
1.198 2.792 395.117
14.931 - 13.571.600

10.512.226 cm?
in 15.670 min

67.645.654 €

*Pri doloc¢anju povrsine medijskega prostora smo upostevali bruto povtsino in trajanje objav.

Vir: Analiza podjetja ‘Pressclipping’ d.o.o.

Zelo zanimiv je tudi podatek, da je zelo velik delez objav v katerih ni naveden
avtor. Tudi ta trend se povecuje. Vse vec je piscev besedil, ki niso novinarji, ki
pripravljajo spletne kratke objave, ki niso podpisane. Seveda je vprasljivost
taksnih tekstov velika. Velikokrat se tudi izkaze, da so le prepisana sporocila za
medije ali njihovi izseki.
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Tabela 5: DeleZ avtoriziranih objav

W Avtor je
naveden

Avtor ni
naveden

Vir: Analiza podjetja ‘Pressclipping’ d.o.o.

V kaksni obliki se pojavljajo nasi prispevki v medijih je prav tako zelo zanimiv
podatek, ker nam pove to, na kaksen nacin moramo medijem pripravljati
prispevke, da so sprejeti in objavljeni. To seveda ni pravilo, vedno lahko

pripravimo tudi e kaj bolj zahtevnega.

Po podatkih z analize je vecina objav le porocilo. To pomeni, da gre za porocila
z dogajanja na terenu, za povzetke nasih sporocil za medije in podobno. Seveda
pa tudi v porocilih nastopamo s svojimi izjavami in pri tem gre v vecini primerov
za dialogizirano porocilo. Pri tej obliki gre za najmanj izkrivljanj in napacno

uporabljenih podatkov.
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Tabela 6: Zanrska raznolikost publicitete

12000
10421
9000 - 8406
>
]
2 6000 -
°
N 4032
3000 - 2860
1550 1538 l
0 1 T T T . T . T
Porocilo Dialogizirano porocilo Napovednik

Vir: Analiza podjetja ‘Pressclipping’ d.o.o.

4 Odnosi z javnostmi

Do zdaj smo govorili le o komuniciranju z mediji in njihovimi posledicami. Na
splosno pa je podrocje odnosov z javnostmi veliko §irse podrocje. Lahko pa nam
te ves¢ine v odnosu z mediji pomagajo tudi pri odnosih z razli¢nimi javnostmi;
od notranje javnosti kot so znanstvene institucije, do odlocevalcev tako na

drzavni ravni kot na ravni Evropske unije.

V tem primeru potrebujemo vec vescin in Se vec¢ znanja za kar obicajno nimamo
dovolj ¢asa. Za to podrocje obi¢ajno skrbijo vodstva institucij, nemalokrat pa se
tudi sami poskusamo znajti na kaksnem novem podrocju. Kako pristopiti do
podjetij in prenasati svoje znanje v prakso, kako pristopiti do skladov EU, kjer
¢rpamo vire za nase raziskave in nadaljnje delo. Jasno je, da ne moremo biti vesci
vsega. V tem primeru se je pametno posluziti strokovnih sodelaveev znanstvenih
institucij za posamezna vprasanja, ki neprestano komunicirajo tako z odlocevalci

kot z gospodarstveniki ali mednarodnimi organizacijami.

Verjamem, da v praksi vse to pocnete, Ceprav se ne zavedate, da dejansko
komunicirate z razlicnimi javnostmi. Na podlagi izkusenj se prilagajate temu, kar
zelite doseci. Veliko hitreje bi 8lo, ¢e bi se posvetovali s tistimi, ki to po¢nejo

vsak dan.
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Ali bi lahko hitreje prisli do ciljev z agencijo za komuniciranje z javnostjo?
Nacelno seveda ja, sploh ¢e imamo za to dovolj sredstev. Prakticno pa zelo tezko,
ker v Sloveniji nimamo agencij, ki bi se posebej ukvarjale s podroc¢jem znanosti.
Zato so bili skoraj vsi nasi poskusi po svetovanju na tem podrod¢ju neuspesni.
Podroc¢je znanosti je tako posebno, da ga ni mogoce ukalupiti v odnose z
javnostjo v javnem sektorju in tudi ne v odnose z javnostjo na poslovnem

podrodju.
5 Sklep

Ta vpogled v komuniciranje na podrodju znanosti je zaCetek, uvod v veliko $irse
podrodje, ki je tudi v literaturi Se vedno slabo zabelezeno in analizirano. Veliko
ve¢ vsebin je s podrodja komuniciranja znanosti navznoter in ne ne navzven.
Najbrz tudi za to, ker imamo na splosno v Sloveniji malo strokovnjakov za
podro¢je komuniciranjain odnosov z javnostmi. Ko se kréijo podrodja, se vedno
reze na taksnih obrobnih ne nujnih podrodjih, kar je seveda tako, kot da rezes

vejo na kateri sedis.

Na Univerzi v Mariboru imamo zadnja leta izobraZzevanje za zaposlene, kar je ena
izmed moznosti, ko lahko poglobite znanje tudi na podrocju komuniciranja, saj
vsake toliko casa sodelujejo tudi strokovnjaki za komuniciranje. Upam, da ste
zdaj dobili veselje, da poglobite svoje znanje tudi na tem podrocju, ceprav vem,

da imate ze s svojimi podrociji veliko dela.
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Model upravljanja s kakovostjo podatkov

AMADEJA BRATUSA IN DRAGO BOKAL

Povzetek Razvoj IKT tehnologij, kot so internet stvari, skladis¢a
podatkov, visokozmogljivo racunalnistvo je povzrocil, da podjetja
obdelujejo vedno vecje kolicine podatkov, kar pripelje do teZjega nadzora
nad podatki samimi, kot tudi nad njihovo kakovostjo. Obdelava
nekakovostnih podatkov vodi do nenatan¢nih rezultatov, ki imajo za
posledico lahko slabe odlocitve. S pomoc¢jo uporabe modelov kakovosti
podatkov uporabniku omogo¢imo nadzor nad kakovostjo podatkov in ob
uvedbi ustreznih procesov dostop do preciscenih, s kazalniki kakovosti
opremljenih podatkov. Modeli kakovosti podatkov, ki smo jih nasli v
literaturi, lahko vkljucujejo prek 17 kategorij kakovosti. Najpogosteje
uporabljene kategorije so popolnost, rednost, usklajenost in natancnost.
Ostale kategorije lahko v vecini primerov izpeljemo iz drugih kategorij
kakovosti ali pa veljajo le za dolocene domene. Za vsako kategorijo
kakovosti so definirane razlicne validacije, s pomocjo katerih $tejemo ali
kako drugace analiziramo meritve, ki ne izpolnjujejo pogojev te kategorije
kakovosti in tako pridobimo kazalnike kakovosti podatkov. V prispevku
bomo predstavili taksonomski pregled omenjenih kategorij kakovosti,
podrocij, na katerih se uporabljajo ter kriterijev za primernost njihove
uporabe.

Klju¢ne besede: °* kakovost podatkov ¢ dimenzije kakovosti ¢
taksonomija * osamelci * model upravljanja
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Data Quality Management Model
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Abstract The technological development of business processes has led
companies to handle large amount of data, which leads to more difficult
control over data and their quality. Processing of low quality data leads to
inaccurate results which further lead to inadequate business decisions. By
using a data quality model, usets can control the quality of the data and,
when appropriate processes are implemented, access to edited data with
defined data quality indicators. The data quality models found in the
literature can include more than 17 data quality dimensions. The most
commonly used dimensions are completeness, timeliness, consistency and
accuracy. Other dimensions are in most cases derived from other quality
dimensions or they only apply to specific domains. For each quality
dimension, different validations are defined, by means of which we
consider or otherwise analyse the measurements that do not meet the
conditions of particular quality dimension. That way we get data quality
indicators. In the article, we will present a taxonomical overview of the
mentioned quality dimensions, domains for which they are used, and the
criteria for the suitability of their use.

Keywords: * data quality * quality dimensions ¢ taxonomies * outliers ¢
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1 Uvod

Razmah IKT tehnologij ima za posledico bistven porast merjenja, zbiranja,
prenasanja in razpolozljivosti podatkov. V luci univerzalnega modela procesov 0
je slika, ki jo druzba danes pozna o svetu, najnatancnejSa v zgodovini. To
izkoris¢ajo prihajajoce tehnologije digitalnih dvojckov, ki o vsaki relevantni
entiteti nasega okolja metijo vse smiselne parametre in izkoriscajo te meritve za

predvidevanje obnasanja ali odloc¢anje o trenutnih posegih v entiteto 0.

Kot pove ze univerzalni model procesa, pa aktivnosti merjenja, prenasanja in
shranjevanja niso absolutno zanesljive. Odvisne so od nepredvidljivih pojavov,
od son¢nih neviht do cloveskega faktorja. Ti vplivi se odrazajo v neprispelih,
nepravocasnih, nekonsistentnih ali nenatancnih podatkih, ¢e nastejemo le
bistvene kategorije (ne)kakovosti podatkov. Spremljanje teh in drugih dimenzij
kakovosti podatkov je klju¢na podlaga upravljanja s kakovostjo podatkov, katere
cilj je zagotavljati dovolj kakovostne podatke, da se podjetje izogne tveganim

situacijam.

Pomembnost upravljanja s kakovostjo podatkov je kot del SirSega zavedanja
smiselnosti  dvigovanja kakovosti procesov prepoznala tudi mednarodna
standardizacijska organizacija ISO, ki je leta 2009 objavila mednarodni standard
uvajanja kakovosti podatkov ISO 8000 0. V prispevku pripravimo pregled
znanstvenih in strokovnih podlag tega standarda, kot smo jih srecali pri nekaterih
svojih projektih, s ciljem povezati vsebine upravljanja s kakovostjo podatkov z
univerzalnim modelom procesa 0 in posledicnim razumevanjem teoreti¢nih
podlag in vloge kakovosti podatkov pri upravljanju procesov. V tej luci je
prispevek podlaga za razvoj metodologij in orodij za samo spremljanje kakovosti
podatkov, kot tudi za sistemati¢no vrednotenje kakovosti podatkov pri izvajanju

procesov.
2 Kakovost podatkov

Koncept kakovosti podatkov se je skozi zgodovino pojavil na razlicnih
znanstvenih podrodjih, kot so statistika, management in rac¢unalnistvo. Prvi so
probleme, povezane s kakovostjo podatkov, v poznih Sestdesetih letih prej$njega
stoletja preucevali statistiki, ki so predlagali matemati¢no teotijo o dvojnikih v

statisticnih podatkovnih nizih. Nato so se raziskovalci na podroc¢ju managementa
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v zaCetku osemdesetih osredotocali na nadzor sistemov za upravljanje podatkov,
da bi odkrili in odpravili tezave s kakovostjo podatkov. Sele na zacetku
devetdesetih let pa so se racunalnicatji zazeli ukvarjati s problemom definiranja,

metjenja in izboljsevanja kakovosti podatkov shranjenih v podatkovnih bazah. 0

Kakovost podatkov opisuje lastnosti podatkov in tako daje uporabnikom boljsi
pogled na podatke, ki jih Zelijo uporabljati, torej lahko definiramo kakovost
podatkov kot mero primernosti podatkov za uporabo s strani njihovega

uporabnika.

Tabela 2: Primer nekakovostnih podatkov o proizvodnji elektri¢ne energije dveh
elektrarn.

ID CASOVNA IZMERJENA
VRSTICA ,
ELEKTRARNE ZNACKA VREDNOST [kW]
1 1 1.1.2019 11:00:00 NA
2
3 2 1.1.2019 11:00:00 42
4 2 1.1.2019 12:16:00 100.000
5 1 NA 53
6 1 1.1.2019 11:00:00 NA
Vir: lasten

V zgornji tabeli lahko vidimo ve¢ razlicnih primerov napak, zaradi katerih lahko
re¢emo, da so podatki nekakovostni. Prva in druga vrstica prikazujeta situacijo,
kjer v prvi vrstici izmetjena vrednost ni na voljo (NA) oz. je manjkajoca, druga
vrstica pa sploh ne obstaja oz. je ne prispela (v tem primeru je prikazana zaradi
lazje predstave). Ker vemo, da gre za elektricno proizvodnjo, vidimo, da
izmerjena vrednost, ki je manj$a od 0, v tretji vrstici ni v skladu z znanimi
omejitvami. Ce predpostavimo, da je nazivna mo¢ elektrarne enaka 36.000 kW,
je izmerjena vrednost v Cetrti vrstici prevelika. V Cetrti vrstici lahko zasledimo
zamujeno cCasovno znacko, ob predpostavki, da se meritve belezijo na eno uro.
Zaslediti je mozno tudi manjkajoco ¢asovno znacko, kar je prikazano v peti
vrstici, in pa podvojeno c¢asovno znacko pri eni elektrarni, v Sesti vrstici, ki je

enaka casovni znacki v prvi vrsticl.

Za posamezno vrstico obstaja validacija, ki situacijo, prikazano v vrstici, zazna in
vrne Stevilo takih vrstic v podatkovnem nizu. S pomocjo ve¢ validacij, ki

ustrezajo posameznim dimenzijam kakovosti podatkov, so definirani kazalniki
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kakovosti podatkov, s katerimi merimo te dimenzije na konkretnih podatkih ali

podatkovnih naborih.
3 Dimenzije kakovosti podatkov

Kakovost podatkov je vecdimenzionalen koncept, kjer posamezne dimenzije, s
pomocjo kazalnikov kakovosti, predstavljajo merila za kakovost podatkovnega
vira. Dimenzije kakovosti lahko definiramo kot nabor atributov kakovosti
podatkov, ki predstavljajo en vidik kakovosti podatkov. Za vecino predstavlja
kakovost podatkov le njihovo natan¢nost. Vendar pa je kakovost podatkov vec
kot le natan¢nost podatkov. V literaturi (0, 0) lahko zasledimo kar 33 dimenzij
kakovosti, od tega jih je 15 hierarhi¢no prikazanih na spodnji sliki. Vidimo lahko,
da so mnoge sopomenke ali pa se nanasajo na drugo domeno. Prav popolnost,
rednost, usklajenost (primerljivost) in natancnost (preciznost, zanesljivost,
podrobnost) se nanasajo na ekstenzijo podatkov (vrednost podatkov) in so

najbolj uporabljene za popolno opredelitev kakovosti numeri¢nih podatkov.
Druge dimenzije se vecinoma nanas$ajo na kakovost nenumeri¢nih podatkov
(besedni nizi) oziroma na intenzijo podatkov (struktura oziroma shema

podatkov).

| KAKOVOST PODATKOV |

/

uporabnost

| dostopnost | | interpretativnost |

zaupljivost |

pravocasnost

usklajenost
verodostojnost

sintaksa
razpoloZljivost ustreznost

popolnost
semantika

natan¢nost

| neobstojnost |

Slika 5: Hierarhija dimenzij kakovosti.
Vir: Povzeto po R. Y. Wang, M. P. Reddy, H.B. Kon (1995).

Ce sledimo zgornji sliki in ¢e na upravljanje s podatki gledamo s strani uporabnika
podatkov, vidimo, da si mora le-ta podatke najprej pridobiti, kar pomeni. da
morajo podatki biti dostopni (uporabnik ima sredstva in privilegije, da podatke
pridobi, ki morajo biti na razpolago v Zeljenem formatu, prilagodljivi in v
zadostni koli¢ini). Nato mora biti uporabnik sposoben podatke interpretirati
(uporabnik razume sintakso (format, valuta) in semantiko podatkov (vsebina,
podrodje uporabe, razumljivost)). Podatki morajo biti koristni (podatki se
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lahko uporabijo kot vhodni podatki za odloc¢ilne procese uporabnika; torej
podatki morajo ustrezati uporabnikovim zahtevam in biti morajo

nepristranski, informativni, jasni, zadostni, udlinkoviti in zgos$ceni).

Nazadnje pa mora uporabnik podatkom zaupati (biti morajo dovolj
verodostojni in pomembni) do te mere, da jih uporabi v svojih procesih. Da so

podatki pravocasni, morajo biti redni (v bazo podatkov shranjeni ob dolo¢enem
¢asovnem intervalu) in trajni (trajanje veljavnosti podatka).

V ¢lanku smo se ostedotocili na ekstenzijo podatkov, torej na vsebino podatkov,

za katero so klju¢ne dimenzije kakovosti podrobneje opisane v nadaljevanju.
3.1 Popolnost

Popolnost meri obseg izpadlih podatkov, ki jith merilni sistem ni zajel, kar
pomeni, da niso vse vrednosti zapisane oz. shranjene v bazi podatkov. Do tega
pride zaradi odpovedi glavne varovalke merilnega Stevca, prekinitve
komunikacije med merilnim S$tevcem in sprejemnim mesto ali zaradi
pomanjkljivega shranjevanja ali prenasanja podatkov v bazo. Popolnost tako meri
stevilo manjkajocih vrednosti, Stevilo manjkajocih ¢asovnih znack in Stevilo

neprispelih ¢asovnih znack.
3.2 Rednost

Rednost meri dospevanje podatkov znotraj regulatorno in pogodbeno
predpisanih ¢asovnih okvirov, ki so potrebni za izvajanje ostalih procesov.
Dimenzija tako zajame zamujene ¢asovne znacke, podvojene ¢asovne znacke in

popravljene podatke.
3.3 Usklajenost

Usklajenost meri skladnost vrednosti podatkov s predpisanimi koli¢inskimi,
tizikalnimi in drugimi procesnimi omejitvami. Dimenzija zajame vrednosti, ki so
izven predpisanih mej (vedje ali manjSe od podane maksimalne ali minimalne

vrednosti) in kje se vsota vrednosti ne ujema z predpisano oz. znano vsoto.
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34 Natancénost

Natanc¢nost meri ujemanje podatkov s predvidenimi modeli procesov, torej
zajame npr. podatke, ki so oddaljeni za vrednost dveh standardnih odklonov ali
vec od vrednosti modela podatkovnega toka, kateremu pripadajo, ali pa osamelce

procesa is¢e na drug nacin.
4 Merjenje dimenzij kakovosti podatkov

Za vsako dimenzijo kakovosti imamo glede na njeno vsebino definirane razlicne
validacije, s pomocjo katerih Stejemo ali kako drugace analiziramo podatke, ki ne
izpolnjujejo pogojev te dimenzije kakovosti. Posamezna validacija predstavlja
algoritem, ki za vhodne podatke prejme meritve podatkovnega toka in druge
specificne parametre posamezne validacije, kot izhod pa vrne vrednosti
kazalnikov kakovosti tega podatkovnega toka. Kazalnike kakovosti lahko
predstavimo kot stevilo kritev (Ce je krSenih meritev malo) ali njihov delez v
celotnem podatkovnem naboru (¢e je krsenih meritev veliko). Glede na vrednosti
kazalnikov kakovosti lahko podatkovne tokove med seboj rangiramo.
Podatkovni tok z najnizjim rangom (rang 1) je najbolj problematic¢en in ga je treba
najprej obravnavati ter odpraviti napake, pri tem pa lahko najbolj izboljsamo

kakovost podatkov.

Tabela 6: Pripadnost izbranih validacij k dimenzijam kakovosti podatkov.
DIMENZIJA VALIDACIJA

Manjkajoce vrednosti

Manjkajoca ¢asovna znacka
POPOLNOST Neprispeli podatki

Nezakljuceni izpadi

Vgnezdeni izpadi

Zamujeni podatki
REDNOST Podvojena casovna znacka
Popravljeni podatki

Prevelike vrednosti
USKLAJENOST Vsota vektorjev

Negativne vrednosti

Stevilo osamelcev

NATANCNOST

Natanc¢nost napovedi

Vir: lasten
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Se en pokazatelji nekakovostnih podatkov je prisotnost osamelcev v
podatkovnem toku. Osamelec je meritev, ki je za abnormalno vrednost oddaljen
od drugih vrednosti v naklju¢nem vzorcu populacije. V podatkih lahko osamelci
izkrivijo napoved in vplivajo na njeno natancnost (zlasti v regresijskih modelih),
¢e se jih ne odkrije in ustrezno obvlada. Znani pristopi odkrivanja osamelcev so
enovrstni, dvovrstni in vecvrstni pristopi. Enovrstni pristop $teje osamelce, ki
lezijo izven izbranega faktorja (v literaturi se omenja 1,5; 0) interkvartilnega
razpona. Pri dvovrstnem pristopu si pomagamo z vizualizacijo box-plot grafa
(8katla z brki), kjer se osamelci kot tocke iztisejo izven 'brkov' grafa. Vecvrstni
pristop pa obravnava Cookovo razdaljo, ki predstavlja vpliv, ki ga ima vsaka

podatkovna tocka (vrstica) na predviden rezultat.
5 Taksonomija modelov kakovosti podatkov
5.1 Uporaba kakovosti podatkov

Uporaba modela kakovosti podatkov omogoca spremljanje kakovosti podatkov
oziroma upravljanje natancénosti zaznavanja dejanskega stanja sveta, kar
posledi¢no pripomore k ustvarjanju jasnejse slike sveta in lazjim odlo¢itvam glede
nadaljnjih procesov nad podatki 0. Ker smo kot tekoci primer za ta prispevek
izbrali elektroenergetske podatkovne nabore, se zaradi omejenega obsega v

nadaljevanju osredotoc¢imo le na numeri¢ne podatke.

Taksonomija kakovosti podatkov je predstavljena s hierarhi¢cnim konceptom

ontologije, ki sestoji iz ontologije kontekstov, metod in kriterijev. O
5.2 Konteksti upravljanja s kakovostjo podatkov

Kontekst upravljanja kakovosti podatkov je definiran z mnozico podatkovnih
virov in institucijo, ki je odgovorna za kakovost podatkov nad to mnozico
podatkovnih virov.
Ontologija kontekstov, s katero opisemo te kontekste, zajema ve¢ dimenzij:
e domena podatkov, ki nam pove, kaka je vsebina podatkov, kar vpliva na
vhodne parametre dolocenih validacij (elektro energetika, ki zajema meritve
o proizvodnji elektricne energije, meritve o odjemu elektricne energije;
vreme, ki zajema meritve o temperaturi, soncnem sevanju, koli¢ini
padavin, hitrosti vetra, smer vetra, procent oblacnosti in procent
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5.3

vlaznosti zraka; finance (bancne transakcije, belezene aktivnosti
terminalov))

dimenzije kakovosti, ki predstavljajo domene, kjer se kakovost preverja
(popolnost, rednost, usklajenost, natantnostin ostale dimenzije, nastete v poglaviju
0),

obseg podatkov, ki pove, kako obsezen nabor podatkov vpliva na izbran
kazalnik kakovosti (atribut, vel sorodnih atributov ene entitete, celotna entiteta, vel
entitet, podatkovni vir, vet enako strukturiranih podatkovnih virov ali pa celotno
podatkovno skladiste),

globina pregleda podatkov, ki predstavlja lastnosti podatkov, torej ali so
podatki numericni in kazalnik obravnava vrednost, ali pa so nenumeri¢ni
oziroma strukturirani ($Sfevilo, vektor, nig, strukturiran nig),

nacin izdelave konteksta, ki pove nacin, na katerega so dimenzije
kakovosti definirane (Teoreticni pristop, definiranja dimenzij kakovosti, ki
obravnava formalni model za opredelitev ali utemeljitev dimenzij;
Empiricni pristop konstruira niz dimenzij s pomocjo eksperimentov,
intervjujev in vprasalnikov; Intuitivni pristop pa preprosto definira
dimenzije glede na zdrav razum in prakticne izkusnje;),

vloga naslovnika v procesu, ki pove kdo je upravljalec podatkov oziroma
koga zanima kakovost podatkov, saj se lahko predstave o kakovosti
podatkov razlikujejo od posameznika (analitik oz. uporabnik vsebine
podatkov, manager oz. odgovorni za izvajanje poslovnega procesa,
skrbnik informacifskega sistema, finanine slugbe, ragvijalei programske opreme),
aktivnosti nad nekakovostnimi podatki, se razlikujejo glede na statuse, ki
so jih pridobile meritve med procesom preverjanja kakovosti.
Neveljavne podatke se lahko gavrue, popravi, oceni ali pa zgolj steje.

Metode

Ontologija metodologij je sestavljena iz baze primerov, ki so implementacije

metodologij, uporabljenih za reSevanje problemov, ki jih doloc¢ajo primeri

uporabe.

Kazalniki kakovosti predstavljajo indikatorje za merjenje dimenzij
kakovosti.

o Ena od dimenzij taksonomije kazalnikov kakovosti je $irina
kazalnika kakovosti in predstavlja nabor zajema podatkov za
izracun kazalnika (zajema lahko atribute, primerke entitet, eno
entiteto, vec entitet, celotno podatkovno bazo),

o glede na zelje po predstavi rezultatov kazalnikov kakovosti
moramo dolociti tudi tip kazalnika (stevilo, deleg, vektor vrednosti in
porazdelitev vrednosti).
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e Med procesom preverjanja kakovosti podatkov lahko meritvam dolo¢imo
statuse (status zgmerjena meritev, se uporabi, ko ni suma, da je meritev
napacna, status ocezjena meritev se uporabi, ko se nadomesti manjkajoco ali
napacno meritev, status Aoncno ocenjena se uporabi, ko se nadomesti
manjkajoco ali napacno metitev, pri tem pa je znano, da dejanska meritev ne
bo prisla naknadno, status manjkajoia se uporabi za manjkajoce vrednosti,
status sumljiva se uporabi, ko se predvideva, da se bo status $e spreminjal in
status zavrnjena se uporabi za meritve, ki so bile zavrnjene pri preverjanju
verodostojnosti in jih je treba oceniti; statusi so odvisni od posameznega
procesa, za na$ primer pa so podrobneje opisani v literaturi 0).

e DPostopek, s katerimi merimo kazalnike kakovosti, imenujemo preverjanja
oz. validacije.

o Izvajanje validacij se izvaja nad matemati¢nimi strukturami
oziroma nad osnovami validacij (vrednost podatkov, ‘as zajema
podatkov,  porazdeliter  podatkov, primerjanje 3 drugimi - podatki,
podatkovni model in oblika vhoda podatkon, ki je lahko mnogica stevil,
n-terica Stevil ali vektor.)

o Na podlagi osnov validacij lahko lo¢imo razli¢ne vrste validacij
(pripadnost podatkoy intervaln, 3gornja meja podatkov, enakost vsote dveb
vektorjev  podatkov, obstoj  podvojenih  podatkov, nataninost takta
podatkov 1n razpoloZljivest podatko).

54 Kriteriji

S pomocjo kriterijev se lahko odlo¢imo, katero izmed metod uporabimo v

dolocenem kontekstu.

e V primeru algoritmov za preverjanje kakovosti podatkov imamo dva
kriterija (u¢inkovitost in natanénost algoritmov za izracun kazalnikov
kakovosti),

e treba je dolociti kaksen prikaz kazalnikov kakovosti je najbolj primeren
za trenutno situacijo (v primeru, da je delez nekakovostnih podatkov
manj$i od ocenjene spodnje meje, je smiselno rezultat prikazati s
Stevilom (v $tudiji 0 smo za spodnjo mejo izracunanih delezev uporabili
1079)),

e cn izmed kriterijev je vrednotenje kakovosti podatkov, kjer lahko s
pomodjo znanih cen podatkov (npr. napoved proizvodnje elektri¢ne
energije) izraCunamo stroSek ali dobicek v odvisnosti od kakovosti
podatkov,

e primer kriterija, ki smo ga zasledili v literaturi 0 so korelacije med
dimenzijami kakovosti, kjer je kot primer navedeno, da je v primeru
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¢asovnih vrst vedja moznost nepopolnih, neusklajenih in nenatanénih

podatkov.

6 Raziskovalni in tehnoloski pomen ontologije kakovosti podatkov

Predstavljena ontologija kakovosti podatkov je prvi korak razvoja orodja (npr. R
paketa) za sistematicno, med sistemi primetljivo in pravno zavezujoce
spremljanje kakovosti vhodnih podatkov, obenem pa tudi osnova za definiranje
med razliénimi orodji primerljivih kazalnikov kakovosti podatkov. Razvoj take
tehnologije je podlaga za razvoj metod merjenja vpliva kakovosti podatkov na
rezultate procesov, kar je koncni cilj raziskav, ki jih nameravamo izvesti. Tovrstna
robustna analiza in orodja za njeno izvajanje bodo omogocila uporabnikom
prihajajocih  tehnologij (big data, digitalni dvojc¢ki, advanced metering
infrastructure, internet stvari, machine to machine communication) kvalificirane

odlocitve, v kaksni meri je kakovost podatkov potrebno zagotavljati.
7 Zakljucki

Uporaba modela kakovosti podatkov uporabniku omogoci vpogled v kakovost
podatkov, s katerimi se ukvarja. V primeru, da je njihova kakovost slaba,
uporabnik podatkom ne more zaupati, kar posledi¢no pomeni, da so tudi rezultati
izvajanih procesov nad podatki nenatanéni in z nizko stopnjo zaupanja. Bralec
lahko v poglavju 0 zasledi kar 33 dimenzij kakovosti, med katerimi so
najpogosteje uporabljene popolnost, rednost, usklajenost in natan¢nost, s
katerimi tudi najbolj ucinkoviti merimo kakovost numeri¢nih podatkov. Ker
razlicni upravljalci podatkov upravljajo z razlicnimi domenami podatkov,
razlicnim obsegom podatkov in imajo podatke z razlicno globino, je pomembno,
da se pri tem glede na Zeljene kriterije odlocijo za najbolj optimalno metodo

izvajanja preverjanja kakovosti podatkov.
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1 Uvod

Ankete o pedagoskem delu visoko$olskih uciteljev in sodelavcev (kratko
studentske ankete) so se iz ZDA v Sestdesetih in sedemdesetih letih prej$njega
stoletja razsirile najprej po severni Ameriki, nato v Evropo in naprej po vsem
svetu (Murray, 2005). Stroka si je enotna v oceni, da so Studentske ankete kot
povratna informacija uciteljem koristne, so pa mnenja deljena pri uporabe
rezultatov Studentskih anket v vse druge namene: za merjenje uciteljeve
ucinkovitosti, za namene presoje uciteljevega napredovanja, zaposlitve ali

prekinitve pogodbe (Spooren, Brockx, & Mortelmans, 2013).

Zagovorniki $tudentskih anket izpostavljajo prednosti: (1) so enostavne in
stroskovno ugodne, (2) zelo priroc¢ne, da z njimi univerza javnosti prikaze skrb
za lastno kakovost in (3) izpostavlja vlogo studentov v zagotavljanju kakovosti
studija (Murray, 2005). Nasprotniki uporabe studentskih anket za postopke
presoje uciteljevega napredovanja ali zaposlitve pa izpostavljajo, da Studentske
ankete prvenstveno merijo zadovoljstvo studentov: torej »obcutke, pozitiven ali
odobravajo¢ odnos do koga ali ¢esa« (http://fran.si). Zadovoljstvo ob zakljucku
predavanj oz. opravljenem izpitu pa je posledica mnogih dejavnikov, nikakor
izklju¢no uciteljeve ucinkovitosti. Sporen (Spooren et all, 2013) podaja cel spisek
dejavnikov TEIFs (teaching effectiveness irelevant factors), kot so studijsko
podro¢je oz. disciplina, motivacija in interes $tudenta, spol, pa tudi (ne)mogoc
naglas ucitelja, velikost letnika, ura predavanj, letnik studija itd., kar vse vpliva na

zadovoljstvo studenta, nikakor pa ne meri uciteljeve ucinkovitosti.

Dobro znani izsledki kognitivne psihologije in $tudij inteligentnosti dokazujejo,
da je korelacija med rangiranjem uciteljev (tj. Studentskimi ocenami uciteljevega
poucevanja) in njihovo ucinkovitostjo lahko le naklju¢na oz. lazna (Uttl, White,
& Wong Gonzales, 2016). Saj je sposobnost studenta, da dejansko oceni svoje
znanje, prvenstveno odvisna od njegove inteligentnosti oz. sposobnosti,
ustreznega predznanja in njegove motivacije. V tem kontekstu je dobro znan
Dunning-Krugerjev efekt, da nepoznavalec svoje sposobnosti ocenjuje vise kot
dejansko so, visoko usposobljeni posamezniki pa obratno svoje sposobnosti
podcenjujejo ter predpostavljajo, da so za njih enostavne naloge enostavne tudi

drugim.
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Paradigma, da so visoko rangirani ucitelji bolj u¢inkoviti in torej naucijo ve¢ je
bila preverjana v Stevilnih raziskavah. Te so pokazale ali $ibko do zmerno
povezanost rangiranja ucitelja (tj. Studentskih ocen uditeljevega poucevanja) z
dosezenim znanjem $tudentov, ali pa te povezanosti niso potrdile. V obsezni
meta analizi (Uttl et all, 2016) so avtorji preverili Stevilne od teh raziskav in
ugotovili, da so vse raziskave, ki so potrdile povezanost rangiranja uciteljev in
znanja $tudentov Sibke (premajhni vzorci ali pristrane metode), vse raziskave

opravljene na dovolj velikih vzorcih, pa povezanosti niso potrdile.

Tudi na Univerzi v Mariboru ima Studentska anketa bogato zgodovino: najprej
kot anketa na papitju, od leta 2008 pa kot e-ankete o pedagoskem delu uciteljev
in visokosolskih sodelavcev. V desetih letih smo z dodatnimi dejavnostmi
(okrogle mize, videi z motivacijskimi nagovori rektorja in Studentov, objavami
rezultatov ocenjevanja na domaci strani Univerze itd.) uspeli izboljsati izvedbo
ankete, predstavitev rezultatov in zmanjsati odpor tako Studentov kot
profesorjev. Skupini za pripravo in izvedbo $tudentske ankete na UM, pa tudi
organi univerze sprejemamo Studentsko anketo kot sestavni del akademskega
prostora, pri tem pa se zavedamo pomena motivacije in odgovornosti studentov
pri ocenjevanju dela uciteljev. To so tudi razlogi za raziskavo o veljavnosti
studentskih anket.

V nasi raziskavi veljavnosti Studentske ankete na Univerzi v Mariboru smo si
zastavili tri raziskovalna vprasanja (1) Ali se razpr§enost odgovorov posameznega
studenta na zastavljenih pet anketnih vprasanj o uciteljevem delu se z leti vecar
(2) Ali studenti ne ¢akajo ve¢ na zadnje dni pred vpisom in iz leta v leto bolj
sprotno izpolnjujejo ankete za posamezne predmeter (3) Ali trendi ocen uciteljev
kazejo porast in s tem potrjujejo pozitiven ucinek Studentske ankete na

izbolj$anje nacina in metod poucevanja?

S to raziskavo veljavnosti zelimo vzpodbuditi zaupanje in izboljsati odnos tako
studentov kot uciteljev do studentske ankete. Predvidevamo tudi, da bomo s to

raziskavo izoblikovali nov pristop k ocenjevanju kakovosti studentskih anket.
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2 Hipoteze

Za analizo trendov in s tem preverjanje veljavnosti Studentske ankete na Univerzi
v Mariboru (UM) smo uporabili podatke zbrane s studentsko anketo v letih 2013
do 2016. V zvezi s trendi smo izoblikovali tri hipoteze.

Prva hipoteza je, da se z leti izvajanja Studentske ankete razprsenost odgovorov
posameznega Studenta na zastavljenih pet anketnih vprasanj o uditeljevem delu
veca (H1). V vprasalniku je zastavljenih pet vprasanj, ki merijo pet razseznosti
poucevanja (razumljivost predavanj, odnos, ucinkovitost poucevanja in
spodbujanje intelektualne radovednosti, pravicnost ocenjevanja ter dostopnost
in to¢nost) in enaka Studentova ocena za vseh pet razseznosti pomeni mehanicno
in ne dovolj premisljeno ocenjevanje in s tem Sibko veljavnost ocenjevanja.
Obratno pa razlicne Studentove ocene za pet razseznosti ocenjevanja pomenijo

zavzet pristop k ocenjevanju in s tem tudi vecjo veljavnost anket.

V prvih letih izvajanja $tudentske ankete je velika vecina Studentov ankete
izpolnjevanja tik pred vpisom v naslednji letnik, saj so oddane ankete en od
pogojev za vpis (obvezno je izpolnjevanje, ne pa ocenjevanje, pri vsakem
vprasanju ima Student moznost odgovora »ne zelim/ne morem odgovoriti«).
Izpolnjevanje anket in hitenje pred vpisom zagotovo ne zagotavljalo premisljenih
in s tem veljavnih odgovorov. Studentska anketa pa je odprta vse $tudijsko leto
in tako lahko (naj bi) student anketo za dolocen predmet izpolnil takoj po
zaklju¢enem izpitu. Predvidevamo, da sprotno izpolnjevanje pomeni resnejsi in
bolj zavzet odnos do Studentskih anket, kar pomeni, da se veca tudi veljavnost
odgovorov. Tako se nasa druga hipoteza glasi, da studenti ne ¢akajo ve¢ na zadnje
dni pred vpisom in iz leta v leto ankete za posamezne predmete izpolnjujejo vse

bolj sproti (H2).

Da se povpredje ocen uciteljev v Studentski anketi z leti visa (H3) je nasa tretja
hipoteza. Potrditev hipoteze bi pomenila, da se odnos uciteljev do Studentske
ankete izboljSuje in da tudi uditelji $tudentsko anketo sprejemajo kot veljavni

odraz (kakovosti) svojega dela.
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3 Metode

Izvedli smo sekundarno analizo vseh tistth podatkov zbranih s $tudentsko
anketo, ki so omogocali primerljivost med leti. Podatki so bili zbrani med leti
2013 do 2016, skupaj je nas vzorec stel 606.335 enot tj. ocen enega Studenta za
enega ucitelja pri enem predmetu. Enote so bile po letih priblizno enakomerno

razporejene.

Za vsako enoto so bili na voljo sledeéi podatki, tj. Studentove ocene za:
e razumljivost predavanj,
e ucinkovitost predavanj,
e pridobljene vescine,
e postenost pri ocenjevanju,
e uditeljevo dostopnost in tocnost

in Se:
e datum izpolnjevanja ankete ter
e Jeto.

Podatke je pripravil Rac¢unalniski center Univerze v Mariboru (RCUM), analize
pa smo izvedli s programskim orodjem IBM SPSS 25.

4 Rezultati

Za preverjanje nase prve hipoteze, da se z leti izvajanja Studentske ankete
razprSenost ocen posameznega Studenta za pet razseznosti poucevanja, tj.
odgovorov na pet anketnih vprasanj o uciteljevem delu veca (H1), smo za vsako
enoto izracunali standardni odklon (SD) in nato Se povprecdje za vsako izbrano

leto posebej. Rezultati izracuna povprecij so prikazana na sliki 1.
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Povprecni standardni odklon vseh enot

0,30
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0,26 .-‘-'——.._______

0,24
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Slika 1: Razpr$enost §tudentskih ocen za posameznega ucditelja/predmet.
Vir: lasten

Glede na rezultate vidne na sliki 1 moramo naso prvo hipotezo zavrniti.
Dejansko se je povprecni SD v letu 2014 glede na prej$nje leto malenkost
zmanj$al, v naslednjih dveh letih pa ostaja priblizno enak. Pri tem pa moramo
poudariti $e dve dejstvi vidni iz prikaza na sliki 1. Prvo, da je povprecni SD v
vseh opazovanih letih relativno majhen (okrog 0,25 na petstopenjski lestvici od
-2 do +2), in drugo, da je v opazovanih letih povpreéni SD dejansko stabilen z le
nepomembnimi odstopanji. Razlago vidimo v prevladujocem splosnem vtisu
Studenta o uditelju/predmetu in da ima pri Studentski anketi merjenje razliénih

razseznosti poucevanja le obrobno vlogo.

Za preverjanje druge hipoteze, da Studenti iz leta v leto ankete za posamezne
predmete izpolnjujejo vse bolj sproti, smo za vsako opazovano leto posebej
izracunali povprecno stevilo dni od prvega januarja pa do dneva, ko je Student

posamezno anketo izpolnil.
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Slika 2: Sprotno izpolnjevanje Studentskih anket.
Vir: lasten

Izracunana povpredja prikazana na sliki 2 potrjujejo naso drugo hipotezo, saj
povprecno Stevilo dni od prvega januarja pa do dneva, ko je Student posamezno
anketo izpolnil iz leta v leto pada: od 226 dni v letu 2013 pa do 188 dni v letu
2016. Zaklju¢imo lahko, da se motivacija $tudentov za sodelovanje v Studentski

anketi z leti veca.

Nasa tretja hipoteza je, da se povprecje ocen uciteljev v Studentski anketi z leti
visa. Na sliki 3 je prikazana vsakoletna povpre¢na ocena vseh uciteljev

ocenjevanih v Studentski anketi.

Povpreéna ocena vseh uciteljev v studentski anketi

1,28
1,26
1,24
1,22
1,20

1,18
2013 2014 2015 2016

Slika 3: Povprecje ocen vseh ucliteljev v Studentski anketi.
Vir: lasten

V opazovanih letih je trend povpreénih ocen vseh ocenjevanih uditeljev izrazito
narasc¢ajoc, kar pottjuje naso tretjo hipotezo. Tezko si zamislimo drugo razlago

tega trenda kot odgovor uciteljev na studentsko anketo in njihovo prizadevanje
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za izboljsanje pedagoskega procesa. To dejstvo na eni strani potrjuje veljavnost
studentskih anket, po drugi pa tudi pozitiven ucinek na kakovost studijskega

procesa — vsaj iz perspektive Studentov.
5 Zakljucki in razprava

Skupini za pripravo in izvedbo $tudentske ankete na UM, pa tudi organi univerze
sprejemamo Studentsko anketo kot sestavni del akademskega prostora, pri tem
pa se zavedamo pomena motivacije in odgovornosti $tudentov pti ocenjevanju

dela uditeljev. To so tudi razlogi za naso raziskavo o veljavnosti Studentskih anket.

V uvodu smo zapisali nekaj dejstev o razsirjenosti studentskih anket po svetu in
o zgodovini tega anketiranja tako po svetu kot na Univerzi v Mariboru.
Izpostavili smo tudi razloge za razdeljenost mnenj akademske javnosti o
$tudentskih anketah, kaj dejansko merijo: ali u¢inkovitost poucevanja in vpliv
ucitelja na dejansko znanje $tudentov, ali preprosto zadovoljstvo Studentov, ki pa
je lahko posledica povsem drugih dejavnikov. V nadaljevanju se ne bomo spuscali

Vv to razpravo, pac¢ pa bomo nanizali in razlagali le rezultate nase raziskave.

V drugem razdelku smo podali hipoteze o veljavnosti merjenja: (1) da se z leti
izvajanja Studentske ankete razprsenost odgovorov posameznega Studenta na
zastavljenih pet anketnih vprasanj o uciteljevem delu veca; (2) da studenti ne
¢akajo ve¢ na zadnje dni pred vpisom in iz leta v leto ankete za posamezne
predmete izpolnjujejo vse bolj sproti in (3) da se povpredje ocen uciteljev v
studentski anketi z leti visa. Hipoteze smo preverjali na podatkih zbranih s
studentskimi anketami v letth 2013 do 2016. Razlozili smo, da potrditev teh
hipotez odraza vse bolj zavzet odnos in da tako ucitelji kot studenti vse resneje
dojemajo pomen Studentske ankete. Kar pomeni, da na eni strani ucitelji
studentsko anketo vse bolj dojemajo kot veljavno oceno (kakovosti) svojega dela
in na drugi, da tudi Studenti vidijo anketo kot moznost svojega vpliva na

poucevanje in pedagoski proces.

Rezultati preverjanja hipotez so potrdili drugo in tretjo hipotezo, ne pa prvo.
Razprsenosti ocen petih razseznosti poucevanja so v proucevanem obdobju 2013
do 2016 stabilne. To pomeni, da se Studenti ne zavedajo ali preprosto ne
upostevajo  razlicnih  razseznosti poucevanja  (razumljivosti  predavanj,

ucinkovitost predavanj, pridobljene vescine, postenost pri ocenjevanju, in
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uciteljeva dostopnost in tocnost) ampak podajo le svojo splosno oceno ucitelja.
Ta zakljuéek podpira domnevo, da Studentska anketa preprosto meri le

zadovoljstvo Studentov.

Na tem mestu citiramo Abrami & Apollonia (1999) »... previsoki postavljeni
standardi znanja so lahko enako unicujoci kot prenizki. Umetnost dobrega
poucevanja je v iskanju ravnotezja med tem, kar naj bi se Studenti naucili in kar
so se sposobni nauciti. Prepri¢ani smo, da $tudentsko ocenjevanje nagrajuje tiste

uciteljev, ki znajo poiskati to ravnotezje.«

Na drugi strani pa potrditev H2, da $tudenti iz leta v leto ankete za posamezne
predmete izpolnjujejo vse bolj sproti in H3, da se povprecje ocen uditeljev v
studentski anketi z leti visa pomeni, da na eni strani ucitelji studentsko anketo vse
bolj dojemajo kot veljavno oceno (kakovosti) svojega dela in na drugi, da tudi

Studenti vidijo anketo kot moznost svojega vpliva na pedagoski proces.

Tu cititamo izjavo kolega: zaradi zapisov v odprtih odgovorih studentske ankete
je opustil svojo razvado zamujanja na predavanja in sedaj vsako leto zamenja le
manj$i del vsebin svojih predavanj, saj se je preprical, da so sprejemljive le

postopne spremembe.

Izvorna paradigma, da so v $tudentskih anketah visoko ocenjeni ucitelji bolj
ucinkoviti in torej naucijo vec, je bila preverjana v Stevilnih raziskavah, ki so
pokazale sibko do zmerno povezanost rangiranja ucitelja (tj. Studentskih ocen
uciteljevega poucevanja) z dosezenim znanjem Studentov, nekatere pa te
povezanosti niso potrdile. V nedavni obsezni meta analizi (Uttl et all, 2016) so
avtorji preverili Stevilne od teh raziskav in zakljucili, da rangiranje uciteljev in
znanje $tudentov nista povezana. Dodajmo, da to na splosni ravni lahko drzi,
nesporno pa je, da je pomemben kontekst studentskega ocenjevanja. To je, da so
studentske ankete bolj uc¢inkovite pri nekaterih disciplinah in pri eni vrsti univerz
kot pri drugi. Tako so studentske ankete zagotovo ucinkovite pri motiviranju
uciteljev, da na predavanja pridejo pripravljeni in preprecevanju zamujanja in
neodzivnosti. Prav tako znanje Studentov lahko ni edini cilj univerz, tudi
zadovoljni Studenti in dobri odnosi med Studenti in uditelji so pomembni.
Zaklju¢éimo s prepricanjem, da so Studentske ankete nujen sestavni del
akademskega zivljenja, potrebne pa so stalnega izpopolnjevanja, pri razlagi in

uporabi izsledkov pa je potrebna velika mera previdnosti.
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1 Uvod

Iz dneva v dan se vse vec ukvarjamo z vprasanjem, v kaksnem okolju Zivimo in
kako bodo Ziveli nasi zanamci. Glede na Stevilo ljudi na svetu, ki $e vedno strmo
raste (Current World Population, 2018), in glede na tehnologije, ki jih
uporabljamo za zagotavljanje kvalitete zivljenja predvsem v sodobnem svetu, se
nase pocetje mocno odraza v okolju, v katerem Zivimo. Kljucni del razvoja
clovestva je bil izum parnega stroja (Marsden, 2014), nadaljeval pa se je predvsem
z izkoriscanjem fosilnih goriv. Dejansko ima clovestvo smolo, ker fosilna goriva
ponujajo odlicen vir koncentrirane energije (Dillon, 2009), kar pa je hkrati
unicujoce za njegovo zivljenjsko okolje (McLeish, 2008). Bi pa bilo mogoce

skodljive vplive s skrbnejsim delom in bolj$im znanjem precej zmanjsati.

Nauciti ljudi primerno delati z novimi materiali ali tehnologijo zato predstavlja
velik izziv (moj clanek). Veliko tezav nam povzroca razli¢na plastika, in to zaradi
neznanja ljudi o njeni uporabi in predvsem njeni skodljivosti za okolje (Eriksen,
2017). Prakti¢no vsak dan lahko v casopisih in/ali razli¢nih televizijskih oddajah
spoznavamo unicujo¢ vpliv plastike na okolje, v katerem Zivimo. Material za
izdelavo plastenk je leta 1973 patentiral Nathaniel C. Wyeth (Lemelson-MIT
Program, 2018). Material, ki ga poznamo dobrih 45 let, je torej povsem spremenil
podobo sveta. Kaj se zgodi, ¢e prakti¢no cela generacija ni bila izobrazena o
pravilni uporabi dolocenega materiala, lahko sedaj vidimo v oceanih, motjih,

rekaj, gorah odpadne plastike v naravi.

Zivimo v obdobju, ko se veliko govori o vseZivljenjskem izobrazevanju. Pa
vendar verjetno ne moremo prepuscati reSevanje tako pomembnih problemov,
kot je v tem primeru skrb za nase zivljenjsko okolje, samoiniciativi ljudi, saj je
ocitno, da sistem ne deluje. Po drugi strani pa imamo organizirano $olstvo, ki se
mu odita, da posreduje predvsem veliko nepomembnega in nezivljenjskega

znanja.

V Beli knjigi o vzgoji in izobrazevanju v republiki Sloveniji (Krek, 1997, str. 18)
je zapisano: »Vzgoja in izobrazevanje, ki bo mlade generacije usposabljala za
samostojno zivljenje in za izzive sodobnega sveta, mora zato vkljucevati tudi
pripravljenost za potrebne spremembe in usposobljenost za iskanje novih
nacionalnih in globalnih resitev v etiki, v ekonomiji in politiki, v ¢lovekovem

odnosu do narave in do samega sebe, ki bodo potrebne, da bo cloveska
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civilizacija — skupaj z njenim odnosom do narave — pricela slediti nac¢elom

vzdrznega, trajnostnega razvoja.«

V clanku bomo opisali, kako je splet okolis¢in pripeljal do odlicnega
raziskovalnega dela dijakov in dejansko do uresnicitve tega, kar se od Solstva
pricakuje. Raziskovalno vprasanje se je glasilo: »Koliko energije je vlozeno v

plastenko vode?«

2 Metodologija

Na srednji Soli, kjer ni klasicne jedilnice in dijakom malico pripelje izbrano
podjetje, je bila praksa, da vsaj dvakrat tedensko dobijo dijaki tudi plastenko vode.
Glede na ekolosko usmerjenost vodstva Sole je bil z dobaviteljem malice sklenjen
dogovor, da dijaki na zacetku solskega leta dobijo vsak svoj bidon (Slika 1), ki ga
lahko napolnijo v Soli. Dijakom so skupaj z bidonom posredovali tudi dopis, v
katerem jim je bil pojasnjen dogovor o prenchanju dobave plastenk z vodo, pa
tudi razlogi za taksno odlocitev. Kljub temu se kar nekaj dijakov in tudi njihovih
starSev ni strinjalo z ukrepom (Placali smo plastenko z vodo in jo tudi

zahtevamol«).

Slika 7: Bidon, ki so ga dobili vsi dijaki na Soli.

Za dijake se dvakrat v Solskem letu na Soli organizira t. i. projektni teden, ko se
ukvarjajo z reSevanjem dolocenih, predvsem strokovnih problemov. Tako so
dobili med drugim tudi naslednje raziskovalno vprasanje: »Koliko energije je v

eni plastenki, napolnjeni z vodor«
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Na prvi pogled preprosto vprasanje, sploh v ¢asu Googla, se je takoj izkazalo za
kar zahtevno. Hitro se najde kar nekaj ¢lankov, ki pojasnjujejo, koliko energije je
vlozeno v eno plastenko (How Much Energy Goes Into Making a Bottle of Water?,
2018). Vendar so napisani za podro¢je Zdruzenih drzav Amerike, za katere je
znacilna dolocena specifika glede cene osnovne surovine — nafte, verjetno pa so
tudi transportne poti daljse kot v Evropi (Sloveniji). Drug problem je, da tovrstni
clanki kar hitro zastarajo, saj se cene na podrocju energije pospeseno spreminjajo.
Zato je bilo potrebno v raziskovanje vkljuciti kar nekaj pametnega nacrtovanja in
vodenja, saj so dijaki vajeni zelo hitro priti do kon¢nih resitev. Kaj kmalu so
ugotovili, da bo potrebno raziskati kar veliko razlicnih podrocij, da se bodo
prepricali, ali zapisane ugotovitve v razlicnih ¢lankih drzijo, in da se bodo
dejansko dokopali do prave resitve.

=

Slika 8: Postopek izdelave plastenke (surova nafta, PET-material, osnova za plastenko,
plastenka)

Glavna raziskovalna podrocja so bila:
e kemijska sestava plastenk
e (rpanje nafte
e destilacija nafte in naftni produkti
e postopek izdelave PET-surovin
e izdelava osnove za plastenke
e izdelava plastenk
e c(rpanje in obdelava vode
e transport

e recikliranje

Ravno zaradi raznovrstnosti, zakljucenosti in tezavnosti raziskovalnih podrodij je
bilo mogoce vkljuciti prakticno vse dijake v vseh letnikih, kar je nov pristop k

poucevanju in delu v Soli.
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3 Rezultati

Sami rezultati so glede odgovora na vprasanje, koliko energije je vlozeno v eno
plastenke vode, bolj drugotnega pomena. Kljucni rezultat je metoda, kako
pripraviti dijake, da sami raziskujejo, se povezujejo in pri vsem tem usvajajo
znanje na razliénih podrogjih. Solstvu se velikokrat odita, da ne gre ali ne zna iti
v korak s casom in da dijaki usvajajo predvsem faktografsko znanje. V tem

primeru je prislo do samostojnega raziskovalnega dela.

Vsekakor pa moramo omeniti nekaj zanimivih rezultatov, do katerih so se dijaki

dokopali.

Plastenke so izdelane iz razli¢nih plastiénih materialov, najpogostejsi za izdelavo
plastenk za vodo pa je polyethylene terephthalate (PET) (Contributor, 2018).
Osnovna surovina za izdelavo PET je nafta. Ce torej Zelimo raziskati, koliko
energije je vlozeno v eno plastenko, moramo ugotoviti, koliko nafte potrebujemo

za njeno izdelavo.

Pri pregledu literature se pojavlja kar nekaj nasprotujocih si mnenj. Velikokrat se
pojavlja pavsalni podatek, da za eno plastenko potrebujemo 2,5 dcl nafte oziroma
Y4 prostornine plastenke (Neprijetna resnica o vodi iz plastenke, 2018). Da bi
razumeli ta podatek, je potrebno podrobneje pogledati dejanski del nafte, ki se
uporablja za izdelavo polietilentereftalata (v nadaljevanju PET), saj '2-litrska
plastenka, ki je predmet raziskave, tehta 2 grama. Ce upostevamo, da je dnevna
proizvodnja surove nafte 100 milijonov sod¢kov in da naj bi vsako sekundo
izdelali 20.000 plastenk (1,2 milijjona vsako minuto in 1,7 milijarde na dan), bi to
pomenilo, da samo za plastenke potrebujemo 432 milijonov litrov surove nafte
ali, izrazeno v 159-litrskih sod¢kih, 2,7 milijona. Pa ta podatek dejansko drzi?

V rafineriji dobimo iz surove nafte razlicne produkte frakcionirne destilacije
(Refining Crude Oil, 2018), ki jih predstavlja Slika 3. Glavni produkti so: pogonsko
gorivo bencin, dizel, kerozin. Ena izmed frakcij, ki ni uporabna za pogonska
goriva je frakcija, ki vsebuje 9 — 10 ogljikovih atomov in je na sliki 3 poimenovana
Naphtha. Po kataliti¢cnem krekingu dobijo iz teh ogljikovodikov monomere in iz
njih v procesu polimerizacije dobijo PET. Za proces polimerizacije se uporablja
propen, ki je stranski produkt naftnih rafinerij in rafinerij naravnega plina in ni

primeren za jeklenke s propanom, in benzen, ki se odstranjuje iz pogonskih goriv,
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da le-ta dosegajo okoljske standarde. Statisticho se za izdelavo plasticnih
materialov uporablja manj kot 4 % svetovne proizvodnje nafte. Manj kot 35 %
plasti¢nih materialov se uporablja za izdelavo pakirne embalaze in 1,2 % pakirne
embalaze se uporablja za izdelavo plastenk; manj kot 30 % se dejansko uporabi
za embaliranje pitne vode (How much oil is used to make PET plastic water bottles?,
2014). Pri dnevni proizvodnji 100 milijonov sodc¢kov nafte to dejansko pomeni,
da je za izdelavo plastenk za vodo potrebnih dobrih 5.000 sodckov na dan, torej

1,8 milijona letno, in ne 2,7 milijona, kot smo ugotovili v prej$njem izracunu.

Small molecules
Cool - (25°C) - low boiling point

—_— Refinery gas - very volatile
—_— Used as a fuel - flows easily
- ignites easily

40°C
Petrol
_nu.—.|_| ——  Usedincars
I 110°C Napht
—>» Usedi
180°C
_n.nh oo

Used as jet fuel

260°C pjggel oil

— Fuel for diesel engines

—_—
Heated 340°C Residue La_rge mlqleculgs
crude oil 5 Fuel for ships, - high boiling point

lubricating oil, - not very volatile

Hot - (350°C) - does not flow easily
- does not ignite easily

Slika 9: Frakcionirana destilacija nafte (Refining Crude Oil, 2018)

Pri obeh izracunih smo izhajali iz predpostavke, da naj bi vsako sekundo izdelali
20.000 plastenk (Nace, 2017). Pa to drzi? Za izracun lahko uporabimo podatek,
koliko PET-surovine se letno izdela. Glede na podatke (Polyethylene Terephthalate
Production, Price and Market, 2018) je bilo leta 2017 izdelano 30 milijonov ton
PET-surovine. Od tega je bilo 26 % uporabljeno za izdelavo plastenk za vodo,
kar pomeni 8 milijonov ton. Teza plastenke z vsebino 1 litra je 3,5 grama,
plastenka z vsebino 'z litra pa tehta 2 grama. Ce dolo¢imo, da povpre¢na
plastenka tehta 3 grame, pomeni, da letno izdelamo 2.666 milijard plastenk, kar
pomeni, da vsako sekundo izdelamo 84.000, in ne 20.000 plastenk.

Poglejmo Se en izracun, ki sta ga leta 2009 objavila Gleick in Cooley (How Much
Energy Goes Into Making a Bottle of Water?, 2018). Tudi onadva sta raziskovala,

koliko energije je vlozeno v eno plastenko vode. Upostevala sta surovine in
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transport. Bistveni del energije je dejansko odpadel na transport. Koncna
ugotovitev je bila, da je v eno plastenko vlozeno med 5,6 in 10,2 milijona joulov
energije (1,55 — 2,83 kWh, kar pri ceni elektri¢ne energije 0,15 €/kWh pomeni
dejanski strosek energije med 0,23 in 0,42 €/plastenko). Bi lahko rekli, da izrac¢un
velja Se danes? Tezko, saj je potrebno upostevati, da se je spremenil energijski
vlozek za pridobivanje osnovnih surovin. Dejansko lahko upostevamo, koliko
sodc¢kov nafte pridobimo (Daily global crude oil demand 2006-2019 Statistic, 2018),
¢e vlozimo energijo enega sodcka (How many liters of petrol are produced from one
barrel of crude oil?, 2018). Pred $tiridesetimi leti je bilo razmetje okoli 1 : 20. Ce
upostevamo trend, je danasnje razmetje okoli 1 : 6 (pridobivanje nafte iz naftnega
skrilaveca je v razmetju 1 : 4) (How much energy is spent collecting, refining, and

tranporting oil?, 2018). Pa je podatek o vlozeni energiji vsaj priblizno tocen?

Da je marsikateri podatek vprasljiv (za eno plastenko je potrebnih 2,5 dcl, za
plastenko potrebujemo med 1,55 in 2,83 kWh, ...), dokazuje tudi dejstvo, da je
trzna cena litrske plastenke s pokrovékom manj kot 0,02 €. Cena 2,5 dcl surove

nafte pa pri ceni 60 €/sodéek pomeni 0,094 €.

Koliko je dejansko vlozene energije v eno plastenko v obliki surovin, je tezko
ugotoviti, lahko pa si pomagamo kar s ceno PET-materiala in predpostavimo, da
je 10 % cene rezervirano za zasluzek prodajalca, ostalo pa je dejanska cena
energije, vloZzene v izdelavo materiala iz osnovnih surovin. Cena tone PET-
materiala se giblje okoli 1.100 € (Polyethylene Terephthalate Production, Price and
Market, 2018), torej pri 10 %-marzi pomeni 1.000 €/tono za energijo. Ce
vzamemo kar ceno elektri¢ne energije (0,15 €/kWh) in tezo plastenke 3 grame,
pomeni, da je v eni plastenki za 0,02 kWh energije v obliki PET-materiala.

Za izdelavo plastenke (glede na podatke proizvajalcev/prodajalcev strojev, ki iz
PET-materiala oblikujejo osnove za plastenke) potrebujemo 0,01 kWh energije.
Podobno koli¢ino energije potrebujemo, da oblikujemo iz osnove plastenko, ki
jo na koncu uporabljamo (100 kWh/10.000 plastenk).

Za polnjenje plastenke z vodo, vklju¢no s pripravo vode, potrebujemo 0,05 kWh.
Brez transportne in ¢loveske energije je torej za izdelavo in polnjenje plastenke

potrebno 0,08 kWh energije. Ta podatek se spet precej razlikuje od ugotovitev
Gleicka in Cooleya (1,55 — 2,83 kWh). Verjetno je ponovno razlog v kolicini
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surovin, ki se je upostevala pri izracunih. Iz tone PET-materiala lahko izdelamo
okoli 300.000 plastenk, za kar bi potrebovali kar 75.000 litrov nafte (Ce za eno
plastenko potrebujemo 2,5 dcl nafte). Pri povpreéni ceni nafte v letu 2018 (60
€/sodcek) bi PET-matetial stal 28.300 €/tono (in ne 1.100 €/tono).

Dijaki so naredili kar nekaj izracunov za energijo, potrebno za transport
(tovornjak z nosilnostjo 20 ton ima porabo 45 litrov/100 km). Kakorkoli, na
plastenko ne pride ve¢ kot 0,05 kWh transportne energije, pri cemer upostevamo
tudi volumen plastenk; na tovornjaku, ki ima nosilnost 20 ton, ne moremo voziti

20 ton plastenk, lahko pa vozimo 20 ton PET-materiala.

Tako pridemo do konéne ugotovitve, da je v eni plastenki vode vgrajeno okoli
0,13 kWh energije. Koliko surove nafte torej potrebujemo za proizvodnjo ene

plastenke?

Rekli smo, da je cena ene plastenke 0,02 €. Vzemimo, da osnovna surovina
predstavlja 50 % te cene, torej dobimo 1 c. Za to ceno dobite pri povprecni ceni
sodcka nafte v letu 2018 (60 €/sodcek) 0,0265 litra surove nafte.

Glede na vse izracune je bilo ugotovljeno, da ne potrebujemo tako veliko energije
in nafte za izdelavo ene plastenke, kakor se pise in govori. Pa vendar odpadna
plastika zaradi svojega volumna in dolge dobe razgradnje predstavlja velike

tezave, ki bi se jim lahko izognili z recikliranjem.

Dejstvo je, da naj bi se recikliralo samo okoli 9 % vseh plastenk. Ravno v letu
2018 je prislo do tezav z recikliranjem odpadne plastike. Kitajska, ki je glavni
izdelovalec plastike na svetu, je tudi vodilna v njenem recikliranju. Omejila je
uvoz manj kvalitetne plastike in sedaj ta ostaja na deponijah po celotni Evropi
(Watson, 2018).

Zanimivo je tudi, zakaj tako malo plastenk reciklirajo oz. jih tako malo izdelajo
iz recikliranega materiala. Plastenke, proizvedene iz recikliranega materiala, niso
tako prozorne, zato jih proizvajalci pija¢ ne zelijo uporabljati, saj kupci motnih

plastenk nocejo kupovati (Mona, 2015).

Voda iz plastenke je v Sloveniji vsaj 250-krat drazja kot tista iz vodovodnega

omrezja. Da voda predstavlja moznosti velikih zasluzkov, se vidi na raznih



160 38. MEDNARODNA KONFERENCA O RAZVO]JU ORGANIZACIJSKIH ZNANOSTTI:
KONFERENCNI ZBORNIK

prireditvah, kjer je za plastenko vode treba odsteti 5-krat ve¢ kot za tisto v
trgovini. Na prireditvah uporabijo najrazlicnejse trike (npr. razdalja med pipo in
umivalnikom je tako majhna, da ne omogoca tocenje vode v lastne plastenke,
voda je vroca, ...), da obiskovalci ne bi uporabljali javnega vodovoda, zato so ti

prisiljeni kupovati drago vodo v plastenkah.

Del dijakov je raziskal tudi kvaliteto vode iz vodovodnega omrezja (Pot vode,
2016). Zakljucek je bil dokaj jasen. Povsod v Sloveniji, kjer je javni vodovod
dostopen, ni nobenega razloga, da bi uporabljali vodo iz plastenk (Voda iz pipe ali
voda iz plastenke?, 2011).

4 Zakljucek in smernice za nadaljnje delo

Plastenka za vodo se je izkazala kot odlicno izhodiS¢e za poucevanje in
osvescanje mladih o skodljivosti fosilnih goriv. Zelo preprosto vprasanje Koliko
energije je potrebno, da izdelamo eno plastenko? je omogocilo povezavo vseh predmetov
na srednji tehniski Soli, in to v vseh letnikih hkrati. Dijaki so pri tem dosegali
predvsem visje taksonomske stopnje znanja. Po zacetnih tezavah (dobavitelj
Solske prehrane je nehal dobavljati plastenke z vodo, nekateri dijaki niso bili
navajeni uporabljati vode iz vodovoda idr.) je bil ukrep siroko sprejet, za kar je
imela zasluge raziskava, v kateri so sodelovali prakticno vsi dijaki in profesotji.
Ta ni prinesla rezultatov samo v Soli, ampak ima tudi $irsi vpliv, saj so se

spoznanja prenesla prek dijakov tudi na Stevilne druzine in na njihove vrstnike.

Ker se plasticna embalaza za vodo za enkratno uporabo ni ve¢ uporabljala, je bil
na $oli dosezen konkreten prihranek, in sicer 224.000 plastenk oziroma 446
kilogramov plastike manj v enem Solskem letu. Dijaki so pri delu pridobili
ogromno znanja z razlicnih podrodij. Spoznali so zgodovino ¢rpanja surove
nafte, njeno predelavo, kemijsko sestavo plastike in postopke za njeno izdelavo,
razlicna prevozna sredstva in njihove energijske potrebe, kvaliteto vode v
plastenkah in v vodovodu, ... Predvsem pa se jih je veliko prvi¢ srecalo z
iskanjem odgovorov s pomocjo strokovno-znanstvene literature. Spoznali so, da

je potrebno podatke vedno preveriti.

V raziskavi je bilo ugotovljeno, da je v eno plastenko vode vlozeno 0,13 kWh

energije in da potrebujemo za njeno izdelavo 0,0265 litra surove nafte.
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Ostalo je se veliko neodgovorjenih vprasanj in del dijakov bo Se naprej sodeloval
pri nadaljnji raziskavi, saj se njeni rezultati zelo razlikujejo od podobnih v svetu.
Dijaki se nameravajo udeleziti razli¢nih predstavitev, na katerih bodo predstavljali

svoje rezultate in na ta nacin skusali razsiriti dobro prakso.
Se klju¢na ugotovitev: Povsod v Sloveniji, kjer imamo dostop do pitne vode iz

vodovoda, nam res ni potrebno uporabljati plastenke. Ta pa nam je na Soli

omogocila vpeljavo novega, sodobnega nacina dela z dijaki.
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1 Introduction

The protection of human resources’ health and safety at work is an area that
employers in Croatia have neglected. However, there have recently been
significant developments in this area owing to a raised awareness, socially
responsible business practices and the influence of regulations in the European
Union. “According to available data, there is an annual average of 22.500 injured
workers in the Republic of Croatia, of which 4/5 directly at work and 1/5
travelling to or from work, while an average of 130 workers annually develop a
work related illness. This results in an annual loss of at least 1.000.000 work days.
If several years are taken into consideration, there is an average of 1.700 workers
injured every month, of which 3 workers die directly at work and another one in
circumstances connected to work while 100 workers sustain severe injuries.” 24
Since fatalities and injuries at work represent a huge problem and burden for the
entire economy, the attitude of employers toward human resources’ health and
safety should be addressed more seriously. One of the most common factors
influencing workers’ safety is the employers’ or managers’ poor knowledge of
modalities, i.e. legal regulations, defining work conditions that enable safety, even
according to scientific evidence. At the same time, employers often try to save
on business costs and human resources are an area where it is fairly simple to cut

expenses.

If an employer only takes into consideration the aspect of savings on expenses,
it is natural that he will not invest in working equipment, personal protection
equipment or optimal microclimatic conditions in the work environment, in
other words noise, temperature, humidity, air flow and lighting. The employer
whose priority is expense reduction does not invest in new technology or training
and education of employees. However, the employer thinking long-term and
responsibly towards his employees and the community, sees any investment in
the workers” health and safety as an investment for the future. Such an employer
develops a good organizational environment and good interpersonal
relationships, which shall result in more successful and more competitive

companies.

24 Pap, . (2012): ,,Stanje zastite na radu u 2011. godini“(Work safety in 2011), SIGURNOST, Vol.
54.,No. 2. p. 241
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The research tried to prove the existence of a relationship between the care for
human resources and the satisfaction of employees, which contributes to the
success of the individual, the company and the economy as a whole. The basic
hypothesis of the paper is that there is a correlation between the attitude of the
employer towards the human resources’ health and safety and the injuries
happening in the workplace. It is motivating for the workers to have an employer
ensuring his employees the possibility to satisfy their basic needs: physiological,
need for security (both job security and safety at work), social needs, self-respect

and the need for personal realization.

This research is patt of the scientific project “Flexicurity and socially responsible
business: comparative analysis of labour markets in Croatia and Slovenia”

tinanced by the Faculty of Economics and Tourism “Dr. Mijo Mirkovi¢”.
2 Methodology

This research used the methods of survey and interview as the basis. Employers
filled in questionnaires and were interviewed during the preparation for the risk

assessment of workplaces in their companies.

For the research of the state of human resources’ health and safety in Croatia and
the comparison with other countries in the European Union, EUROSTAT’s
database on the number of workplace injuries, fatalities, number of the employed
and GDP per capita was used. The comparison is relative to the period from
2008 to 2016, for which the necessary data are available. EUROSTAT’s data for
Croatia are available for the period 2010-2016. The numbers of workplace
injuries with mathematical and statistical methods are shown as the number of
workplace injuries per 1.000 employees in the country. The numbers of fatalities
are shown as fatalities per 100.000 employees.

3 European and national legislation

The beginnings of human resources’ health and safety development in the
European Union date back to the very beginning of the European Union.
“Socially responsible business practice is a concept in which business subjects

willingly decide to contribute to a better society and cleaner environment in
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interaction with other stakeholders.” 2> Their responsibility manifests through
the attitude to employees, the local community, consumers, suppliers, i.e.
towards all those affected by the business and potentially affecting the company.
In the beginning, labour law governing the protection of employees depended
on national legislations. Over time, national legislative competencies were
diminished and the issue of the workers’ health and safety began to be defined
on the level of the Union. Industrial relations and thus also the relations in the
field of human resources’ health and safety, were developed in keeping with the
Treaty of Rome from 1957. This Treaty was the foundation for other regulations
connected to safe and healthy working conditions, regulation on the classification
and labelling of dangerous materials and the standards for the making of

machinery etc.

The Occupational Health and Safety Administration has its headquarters in
Bilbao, Spain. The mission of the Administration is to make workplaces in
Europe safer, healthies and more productive by exchanging knowledge, good
practice and information, promoting the culture of risk prevention and spreading
information in various ways in order to reach workers and workplaces, as well as
researching risks in their formation. Pursuant to art. 153 of the Treaty on the
Functioning of the European Union, a wide range of activities were adopted in
the area of workplace health and safety, regulated by directives. European
directives are binding and member states have to transpose them into their
national laws. The European Framework Directive on Safety and Health at Work
(Ditrective 89/391 EEC) adopted in 1989 was a substantial milestone in
improving safety and health at work. It guarantees minimum safety and health
requirements throughout Europe while Member States are allowed to maintain
or establish more stringent measures. 26 The framework directive is completed
by directives relative to workplaces, dangers, risks, etc., and besides the directives
the EU also gives guidelines and standards to national legislations.

The Croatian national legislation is regulated through the Ministry of Labour and
Pension System, the Croatian Health Insurance Fund (HZZO), Croatian
Institute of Public Health and the State Inspectorate. Croatia has regulated its

% Odraz — Odrzivi razvoj zajednice (Sustainable development of the community):
http:/ /www.odraz.hr/media/21845/dop.pdf, 20.12.2018.

26 https://osha.curopa.cu/hr/legislation/ directives/ the-osh-framework-directive / the-osh-
framework-directive-introduction
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legislation through the Occupational Health and Safety Act (OG 71/14, 118/14,
94/18 and 96/18) and numerous other laws and regulations.

4 Presentation and analysis of results of the reseach into the issue of

human resources' health and safety

4.1 Attitudes of employers in companies in which the research was

conducted

Surveys and interviews of employers were conducted on a selected sample of 86
companies for the needs of research (business subjects — artisans, limited liability
companies, institutions). The attitudes were collected by methods of interview
and survey during the process of Risk Assessment. Risk Assessment is the basic
act of any business subject in the area of safety and health. The survey for the

employers included 4 questions relative to health protection and safety at work.

Interviews gave data on the size of the company. In the observed sample 60 %
of the companies have up to 10 employees, 16 % have 10 to 20 employees, 19 %
of companies have from 21 to 50 employees and 5 % employed more than 50
people. As for the activity of the observed companies, the majority, ie. 39
companies or 45 % are in the construction sector but they only employ 25 % of
all people in the observed companies. These are mainly smaller companies with
1 to 20 employees (artisans or small entrepreneurs). 16 companies in the
processing industry were also analyzed. 6 companies are in the services while the
areas of healthcare and social welfare, accomodation and catering and education
had 5 companies each. In the observed sample 22 % of employees were in a
company for the extraction of stone. In the said period there were 94 accidents
in the observed companies, of which 2 with a fatal outcome and 92 resulted in
injuries. There was an average of 18,4 occupational injuries annually. The data is
relative to injuries reported to the Labour Inspection and HZZO by the
employers even if not all injuries at work or related to work were acknowledged
by the HZZO (Croatian Health Insurance Fund). Some employers do not report
the injuries for fear of high fines of the labour inspection. The survey of the
employers contained 4 questions relative to health protection and safety at work.

The results of the survey are shown in Table 1 below.
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Table 1: Sutvey results in %

Survey questions

1. Do you know the rcgulat-ions regard