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Povzetek 37. mednarodna konferenca o razvoju organizacijskih znanosti nosi
naslov Organizacija in negotovosti v digitalni dobi. Sredi$¢na nit konference bo
polozaj organizacij v danas$njem ¢asu, ki je mo¢no povezan z elementi digitalizacije
ter obenem z dejstvom, da je pogosto edina gotovost danasnjega Casa ravno
negotovost. Sledenje trendom je neizogibno ravnanje organizacij in druzbe, ¢e si
zelimo pozitivnega napredka ter rezultatov, ki bodo doprinesli k boljsi in bolj gotovi
prihodnosti. Cas, ki ga Zivimo, je &as hitrega digitalnega napredka, pa tudi nemirov
in kriznih situacij, ki dostikrat posezejo v normalen vsakdan posameznika, druzbe
in organizacij. S povezovanjem kljuénih elementov organizacije, tj. ljudi, procesov
in informatike, zelimo s konferenco izpostaviti najbolj klju¢na vprasanja in postaviti
odgovore za napredek organizacijskih znanosti. U¢imo se iz preteklih izkuSenj in
nacionalne ter globalne nevarnosti ali slabosti usmerjamo v pozitivni predznak
prihodnosti. S konferenco zelimo graditi predvsem priloznosti — priloznosti za vse
nas, za druzbo in za generacijo organizacij in posameznikov, ki se bodo vzpenjali
po lestvici uspeha naprej. Z idejo tematske zasnove organizacije, bo mo¢ ter smer
nadih razmisljanj, dognanj in znanstveno-raziskovalnih rezultatov prvenstveno
prepoznavanje, obvladovanje in sanacija negotovosti v organizaciji in $ir$i druzbi
ter glavnina razvojnih tendenc povezanih s temeljnim procesom danasnjega ¢asa —
digitalizacijo.

Kljuéne besede: * krize » negotovost « tveganje « digitalna doba « organizacijske
vede ¢
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Abstract The 37th Conference on Organizational Science Development is entitled
Organization and Uncertainty in the Digital Age. The thread of the conference is
the present position of organizations, strongly connected with the digitalization and
coinciding fact of uncertainty being the only certainty. To achieve positive progress
and results ensuring better and secure future, organizations and societies need to
follow the trends. Contemporary time is a time of rapid digital advances as well as
riots and crises, which often intervene in daily life of an individual, organization or
society. Connecting the key elements of an organization; people, processes and
informatics, the conference tends to expose the key issues and provide answers for
the advances in organizational sciences. Based on past experiences in national and
global danger or weakness, we are forming a future with a positive connotation. The
conference aims to bulid on opportunities — opportunities for all of us, for the society
and a generation of organizations and individuals, who will climb up the success
scale. Based on the idea of the thematic concept of an organization, the strength and
the direction of our discussions, knowledge and scientific results is primarily the
identification, management and rehabilitation of uncertainty in the organization and
society, and the majority of development trends related to the fundamental
contemporary process — digitalization.

Keywords: « crisis « uncertainty « threat « digital age * organizational sciences *
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1 Introduction

Precise analyses show and prove that the world has radically changed at the national and
global level. This fact has had a significant impact on all areas of economic and social
development, including the sphere of education. Appropriate global or regional education
declarations have been made, and policies and national education strategies seek to
achieve goals that arise from global and national demands. (Educational Development
Strategies in the RS 2020, 2012) The business environment, therefore, has been
significantly changed. Nowadays, it is talked about organizations from tertiary, or
quarterly sector instead of traditional industrial organization, with completely new
organizational structure, and a new managerial philosophy. The business environment
requires highly competent, adaptive and responsible professionals. In other words,
external factors and forces affecting education have changed significantly, with new
demands, but also with challenges that are increasingly complex, and their outcomes are
becoming increasingly uncertain.

In this context, education, its goals, place, time and methods of acquiring knowledge,
structure of the curriculum and competence itself have changed. (Caric, Smiesko,
2011:80) Changes are judged to be radical and fundamental, with the general effort that
each national community accepts some common principles and rules in education, but
also to retain, change, or create principles that match their characteristics and the national
being, that is, the historical context, socioeconomic state, culture, customs to religion and
habits. So, important changes occurred in the sphere of education, with the tendency of
increasing the intensity of change. The only, or the smallest things that have changed in
the last few decades, are those who need to introduce radical changes, maintain, improve,
and also to create new changes, on the principle that everything is changeable, and that
only changes are constant, as well as tools, or instruments that raise the effectiveness of
the educational process. It is illusory to expect that it can be respond to contemporary
requirements with old concepts and obsolete tools, especially requirements in a digital
society, or the knowledge economy that has already affected the developed world. Old,
or outdated methods and concepts of education, create generations for the past with far-
reaching consequences for the social and economic development of some countries. Since
knowledge is quickly outdated, education must be focused on the future for several
decades and lifelong learning, which essentially changes all the elements of the
educational process. (An Action Plan for the Implementation of the Education
Development Strategy, 2012)

Entrepreneurial education based on the application of new, and above all, digital
technologies and new organizational solutions (public private partnership and other) can
be an important factor in improving all levels and types of education in Republic of
Serbia. This form of education is not sufficiently developed and represented in the
countries of transition, even in Republic of Serbia, because the education sector is
dominated by the public sector, that is, public education. Entrepreneurial education can
be a chance to innovate more easily and quickly, because it is known that habits are the
biggest problem in this field, and that is to get rid of the old and accept a new way of
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doing business. To begin over again is often much easier and more efficient than fighting
with static habits, which are often transformed into stereotypes and which give resistance
to any change, that is, the novelty that is introduced into the educational systems of Serbia.
(Kastratovic, 2004:10)

Every attempt to provide entrepreneurial education in Republic of Serbia with more
places and satisfactory treatment in the national education system encounters numerous
bureaucratic obstacles and one of the arguments is that private education is one of the
main creators of the bad state of the economy and society. This is happening despite the
clear and politically correct institutional orientation given in the highest legal acts of the
country (the Constitution, laws and bylaws) in which all ownership forms of education
are equal and have the same status by rights and obligations, pupils, students and others
constituents of education. However, in practice, some deformations occur and they are
causing great damage in improving education in Serbia. In order to design and build an
educated system for the future, first of all, it is necessary to know the changes that will
happen in the future, in order to "produce™ experts who are able to give adequate answers
to the challenges that will happen in the future.

2 Expected changes in the future that will affect education

Experiences show that predicting the future is a condition for creating policies and
strategies that will respond to future challenges, but above all to prevent surprises and
uncertainty in the perspective. In order to reduce uncertainties, risks and increase the
expectancy of providing positive outcomes, it is necessary to have strong and competent
teams, which must also have the feeling, or instinct for certain phenomena and events that
will happen. Without the above, it is difficult to create any policies, or strategies that
should be used so these policies could be accomplished.

Analyses of recognized world institutions and authorities dealing with futurology and
changes show that demographic, technological and socioeconomic factors will have a
dominant influence on the generation of new knowledge, skills in a large number of
industries, and that this will lead to new organizational-managerial paradigms and
concepts in education. When it comes to demographic and socioeconomic factors,
according to research by the World Economic Forum, according to the results of the
survey the greatest impact will have: the nature of work and flexibility. 44% of the impact
was identified for this factor, while the second factor was the Middle class factor in
emerging markets from 23%. Other factors such as: climate change and natural resources,
geopolitical instability, consumer ethics, and others, were assessed with significantly less
impact. The percentage of respondents in the group of technological factors said that the
biggest impact on future changes in the sphere would be found in Mobile Internet, cloud
technologies with 34% of respondents, while 26% of respondents chose data processing,
Big Date. Other influential factors such as: new technologies and types of energy supplies,
the Internet of things and economic exchange, artificial intelligence, and others, according
to the results of the respondents, showed less influence on the changes. Accordingly, the
perspective of the education sector will largely depend on the above-listed trends and
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readiness of national education systems to predict and introduce these trends into their
organizational management policies. In other words, job architecture and job design and
work assignments, under the influence of these factors, will have the greatest impact on
staffing, ie educational systems to produce appropriate professions and occupations for
the future. (World Economic Forum, 2016, pp. 8 and 9). Of course, there is no linear
conclusion here, because in each country these changes and trends will differently
manifest the intensities of these changes.

What is new in redesigning the educational process is the speed at which the experts for
the jobs they will perform with new technologies and new circumstances, as well as the
radical nature of these changes in relation to previous technological and / or
organizational "revolutions,” will be prepared. These changes will significantly redesign
the existing curricula of a large number of academic areas. It is estimated that almost 50%
of the acquired knowledge from the subjects of the first year of a four-year studies of
technology will be outdated until the student completes his studies or graduates. Practice
shows that books related to Internet and new technologies are printed less, because from
the moment of writing the textbook to its completion, this textbook is already obsolete
and students can not use it. Employers are more concerned about practical skills, that is,
the competencies of current employees for performing different business tasks. It is
estimated that about 36% employers will require a key skill and that is how to solve
complex problems. It is also anticipated that social skills, such as persuasion, emotional
intelligence, co-operation, empathy and readiness to teach others, will be more valued
than narrow technical skills such as programming, management and control of equipment.
All branches will need cognitive abilities (such as creativity and mathematical reasoning),
process skills (active listening and critical thinking). This will also be the basis for
formulating the needs of employers for appropriate experts, but also for organizing
national and / or global curricula, syllabuses and programs for the development of
education systems, in order to educate "experts" who will be in the function of the
economy and society. (World Economic Forum, 2016 pp. 23-24). There are realistic
assumptions that the place, but also the time of learning, or the acquisition of knowledge
will change. The knowledge and skills will be less taught at universities and professors
will teach the students how to study, if the universities will exist in the future in the form
they exist today. This is a key thing, as it is shown that many graduate from college and
school, but do not learn how to learn. Increasing opportunities to learn and gain
knowledge at a time that suits the student is related to the previous. This, today, is
provided by IT based on distance learning (DLS).

As it is already indicated, that material things in the educational process will lose
importance, as it happened in the traditional manufacturing sector, and the value of the
university will increasingly be measured by the competences of the teaching and other
logistic personnel, and the quality of pupils and students coming out of these
istitutions. Therefore, universities will be on the Internet, with the possibility that students
learn when it is convenient for them, in their homes or apartments, from where they will
be able to take exams and perform other pre-exam obligations. Thus, conservative and
traditional buildings will disappear, as well as technical and technological regimes that
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are taken over from the industrial organization and transferred to intellectual
organizations. Instead of specifying the time of teaching, the place where it will be carried
out, to the precise identification of other relevant facts, the technology has enabled each
individual, or student to organize themselves and determine the time, the place, the way
of learning, the environment in which to study, etc.

In this context, the existing model of universities, or public education, will change, where
the dominant place will be taken by entrepreneurial education and entrepreneurial
universities, as happened in other spheres of the economy. Education is still organized on
a classical basis, i.e. according to the model of the organization from the last century, and
this is probably a rare area in which public education and the great presence of the state
have kept their competencies, especially when it comes to primary or secondary
education.

3 The dilemma public and (or) private education?

The dilemma highlighted in this issue is obvious because it refers to the decision whether
to choose public or private, that is public and private education, although it can also be
talked about public-private education that is established by a partnership between the
private and public sectors. The solution of this dilemma largely depends on the creation
of educational policies, but also the strategies for managing an educated system at the
national level as well as at the level of the educated systems. However, precise analyses
show and prove that the dilemma is wrong, that is, there is no dilemma, because at the
national level, there is a necessity for both public and private, as well as public and private
education. If there is no private education, the state should, conditionally said, provoke it
and encourage it through positive discrimination, because this combination is profitable,
both for the state, for students as well as for education systems, which requires a more
detailed explanation and resolution.

3.1 Public education

Public education is a classic way of how to organize and finance educational institutions
and as such dominates the world, especially when it comes to primary and secondary
education. In it, more or less the authority decides, what will be learned and how to learn,
sets the criteria for evaluating outcomes and the ways of organizing and managing public
institutions from the sphere of education. These are highly centralized systems with
numerous hierarchical levels and clearly divided roles both between hierarchical levels
and among participants at a single hierarchical level. Centralized systems mainly deal
with order and discipline and the provision of funds to maintain that order, which is
coercion, no matter how it was. Consequently, hierarchically structured systems in which
each higher level has a higher quantum of the power at a lower level, is more in line with
the industrial era, ie, the mechanical organization, than it corresponds to contemporary
conditions, that is society, or knowledge economy, or intellectual organizations, to which
the educational institutions belong to this type of organization. The above leads to the fact
that education is generally in crisis, that it is more focused on efficiency, but less effective,
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that it is more turned back to past times and finally creates experts for the past, who are
"gone with the wind", than for the future, which is uncertain and hardly predictable. In
relation to the above, it is useful to mention the statement of PayPal's founder Elon Muska,
who says: "When people with MBA degrees come to our company, we must essentially
restrain them, because nothing they have learned will help them to succeed in innovation™
(N. Furr and J.Dyer, HBR December, 2014 p. 4).

Research shows that all reforms and transitions, as well as education reforms at a global
level, are more or less based on a coercion in which the state has a decisive role and
influence and where it creates a way of functioning of organizations, where state
apparatus is placed first and general interests are neglected, and that is the future.

3.2 Private education

Things are different in private education. It is less known and it is not sufficiently affirmed
with firm foundations of functioning, it finds great repulsion with the authorities,
especially when it comes to the countries of transition, etc. The practice shows that private
education in many countries is in the "hands of the state," because the state, as a classical
instrument of government, does not want to drop any element of government from its
powers, or strives to exercise as much influence as possible and thereby justifies its
existence. Private education is little, or less present in primary and secondary education,
while in higher education it is much more present, but it differs from country to country.
For example, in the United Kingdom and Commonwealth countries, including Australia
and Canada, private education is mainly focused on primary and secondary, while in the
US this phenomenon implies all forms of education, and in particular higher education,
which can be seen from a number of literature, but also from the legal framework that
regulates this matter. (Private school, www.org/wiki/Private_school). Private high
education in developed countries has experienced such a boom that many equate it with
the Revolution.

The attitude towards private education is different when it comes to the countries in
transition and the countries of the former realsocialism, where even today there is
repulsion and denial of private, and at the same time glorification of public education. It
is necessary to understand this situation, since the countries of the former eastern bloc
have lived for a long time in the so-called "state socialism”, where state property and the
state are glorified in general, and every effort to develop private sector, private education
has encountered a great resistance. However, due to changes in political and social
systems, the situation on this issue has changed in the countries of the former state
socialism, so that private, and above all, higher education has got its place and as such it
is supported by the state. Today, private higher education was developed almost in all the
countries of the former USSR, as the countries that were the leaders of state socialism
and high state presence in all areas, including in the sphere of higher education, but is
increasingly being introduced into primary and secondary education.
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3.3 Entrepreneurial (private) education in Serbia

The idea of private education in Serbia is not new, but it was slowly developed and
accepted in the Serbian social life. In the Serbian Constitution of 1881 state and private
education was equal. However, at that time, it was said that private education was
intended for wealthy parents and families, which often provoked the repulsiveness of this
form of education, especially in the conditions of poverty, because it was accompanied
by a phenomenon of elitism that is particularly unacceptable in underdeveloped or poor
countries. This is an important fact, because if the state wants private education to be
more present, it is necessary to create economic conditions in which this type of education
will be available to all who want it.

Therefore, private education in Republic of Serbia is not sufficiently represented,
although from the abolition of state ownership as a dominant form of ownership decades
have passed. This issue has not been discussed in the Strategy for the Development of
Education in Serbia for the period until 2020(Serbia Education Development Strategy
until 2020, 2012). The dilemma whether to choose private, or public leads to
misunderstanding, but it is also understandable, bearing in mind that state ownership for
a long time was the backbone of general social development, so the state, or the citizens,
sought to increase it, in order to provide greater security for survival of the nation. Public
property and the public sector have played a significant role in the economic development
of some countries. However, today the public sector has largely kept on managing those
goods and services for which the private sector is not interested, or they represent wellfare
for whose functioning the engagement of the state is necessary, often by force and
coercion. It turns out that the public sector in Serbia is significantly higher than it should
be. This conclusion applies to the sphere of education and one of the more effective ways
of this relaxation is to leave the education market to the private sector, public-private
partnership, and even in concessions in the long terms. Nevertheless, the Serbian
population likes the state sector the most, which is confirmed by numerous surveys and
research in which most people like to work in the public sector. This is true when it comes
to public primary and secondary education, because the teacher will prefer to decide to
work in a state school with lower salary and poor working conditions than in private
institutions with higher salary and better working conditions. In such circumstances, it is
difficult to carry out certain reforms until the way of thinking is changed at the national
level.

In Serbia, public education or education is often opposed to private or entrepreneurial
education, whereby private education is inferior and, as such, bad for achieving a
satisfactory educational level. In this context, discussions on good or bad sides of one and
the other education are organized, whereby in general terms, public education prevails in
a positive way.

More precise analysis, as noted above, shows that the dilemma whether to choose public
or private wrong, but also harmful. Under the conditions of increasing complexity and
interdependence, it is difficult to speak of radical divisions that are expressed “or-or", but
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more and more are referred to as "and-and", that means both, but also a combination of
one and the other through different modalities of property relations from which the
modalities of organization and management of education systems arise. So, in modern
conditions, it can be talked about public and private, but also about public private
education.

Every form of education has its own good and bad sides, which means there are no full
or absolute advantages. Often, the benefits of public education are seen as defects in the
private, that is, the advantages of the private as a disadvantages of public education.
Accordingly, one and the other form of education have only partial advantage or partial
disadvantages, while through public and private partnership they will strengthen good,
and at the same time reduce the bad sides of one and the other kind of education. It is
harmful that every division, or confrontation between the private and the public, leads to
misunderstandings and conflicts, which often leads to unnecessary divisions and trials in
which one form of education rises to heavenly heights, while others are ignored.

Of course, education, as well as other activities, do not require conflicts, but cooperation
and competition in quality and fulfillment of the mission for which educational systems
have been formed. In other words, the division into public and private, should be replaced
by a split on good, or excellent, and poor and average, and it should be ranked. Therefore,
the quality of education criteria should be the basis for the division, although it is difficult
to be objective, since the quality of the educational product is demonstrated after several
years and is permanently upgraded with new knowledge, skills and experience, and what
the results or effects of newly created pupils or students depend largely on social,
political, cultural and other factors and influential forces.

What is undeniable and what practice has confirmed is that the quality of education has
nothing to do with property relations and that private educational institutions can be
successful, and even more than public ones, as public ones can be of poor quality
compared to private institutions. It is also pointed out by corporate practices that state
enterprises can be more efficient and successful than private ones, and that no one has a
"possession” of performance simply because it is this form or the other form of ownership.

A more objective approach to this phenomenon shows that each country should have
public, but also private, or public-private education. Public education was originally
created in the United States, and later it was accepted by other countries. It was supposed,
under the jurisdiction of the state, to organize public educational institutions in which
experts would be taught for working in public sector, which should be a "flywheel" for
the development of both the real and the private sector. In conditions of poor qualification
structure, the state provided free education in order to motivate pupils, or students to
become educated, thus increasing the competitiveness of the economy and society.

In parallel with the development of public education, the United States was the first
country to introduce or encourage the introduction of private or entrepreneurial education.
The reasons were primarily of economic nature, as public monopoly education turned out
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to be a brake on the country's overall progress, because it was not exposed to competition,
that is, it did not struggle for higher quality and improvement of its own business. So, in
competitive business conditions, where market laws are in place, every monopoly, as well
as a monopoly in education, is a major problem, which is why they need to be exposed to
competition in which the quality and price of a service will dominate.

By introducing private education, conditions have been created that enable a greater
choice, or more alternatives as a significant democratic right, but also the different
opportunities that arise from that election. Public education suffers from the same, or
similar illness, as well as other forms of the public sector. It is about inertia, insufficient
motivation for quality, directing more attention to efficiency, and less to effectiveness
and quality. It functions under the "umbrella” of the state, that is, on a monopoly position,
which as a rule produces monopolistic behavior, uncompetitiveness and insufficient
interest in quality.

4 Education vouchers — arguments FOR and AGAINST

One of the ways to improve national education is giving education vouchers. These
vouchers are not new phenomena. Their essence is that the government assigns vouchers,
that is, the right to enroll a school, or a college of pupils, students, and parents' choice.
According to its content, it is a democratic right, since Catholic leaders in the second half
of the nineteenth century claimed that the great responsibility of the state in proper
distributive justice, the concept of giving everyone what is needed in choosing the right
school.Well-known Nobel laureate Milton Friedman advocated the voucher, which is
natural, as this top economist advocated a free market approach, which was later accepted
by other social justice theorists.(Education Encyclopedia- StateUniversity, NewYork).

One of the most effective ways to improve the quality of all levels of education is the
voucher system. This phenomenon is quite compromised during privatization in countries
in transition and as such is hated, not so much because of its weaknesses that it naturally
has, but because of the bad implementation and abuses that have taken place in this
process. However, in the education system, voucher system provides the best outcomes,
both in primary and secondary, and in higher education. It turns out that voucher system
in primary and secondary education is harder to accept, compared to higher education,
due to the created stereotypes about the advantages of public education and the
weaknesses of private education.

It turns out that the voucher system in modern conditions is not considered at the strategic
educational level, although there have been several isolated attempts to point out this
concept and the necessity of its introduction. This is confirmed by the Education Strategy
of the Republic of Serbia from 2010-2020. year that does not speak about vouchers.
(Serbia Education Development Strategy until 2020, 2012) Since the adopted and valid
strategy for education is valid for three years, it is necessary to promote voucher system,
because parents and pupils-students, as well as the state, would benefit from the
introduction of this concept.
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The essence of voucher system is to give vouchers in the amount of scholarship to
students, or to decide which school or college, which course, or study program to enroll
in, according to the regime and under other conditions. This is a fair but also a democratic
right, that is, a choice to choose where to acquire knowledge or to learn, instead of
narrowing it down only because the individual is not able to pay scholarship. Therefore,
with a voucher, a pupil, or a student can enter a public, or qualified, or accredited school
under the same conditions.

On the basis of vouchers, or enrollment, the school receives funds. The quality of
education is placed at the forefront here, which implies that higher quality schools will
have a higher number of students, and therefore higher financial inflows and effects. In
other words, a pupil or a student can, for the same amount of scholarship, choose a school
in which to acquire, or obtain a greater amount of knowledge, skills and abilities. The
above would lead to increased competitiveness, schools and faculties would be on the
market as well as other organizations and survive on the basis of their competitiveness.
In this way, public schools and faculties should also work on improving educational
services, otherwise they would be left without pupils or students, which would endanger
their own survival.

Making a strategic management decision for the introduction of vouchers should be
preceded by a strategic study from which the good and bad sides of such a system of
education financing could be identified, whereby the readiness of the educational
environment to accept such a radical change should be analyzed. It is shown that in
Serbian society, there is still a large "repulsion™ towards private in different sectors, and
in particular, the state of education should be analyzed in terms of its specificity, as well
as the sociological and cultural aspect, or whether and to what extent acceptable, both for
pupils and students, as well as for parents, who mainly finance education, or students'
studies.

Criticisms related to vouchers refer to the following:

e A great ignorance about how this system works,

e The notion that private education is more profit-oriented than providing quality
educational services, that is, knowledge and skills,

e  Pupils, or students may choose private schools and colleges, which would call
into question the survival and sustainability of public schools,

e Vouchers will also be used by rich people who would normally pay for schooling
in private schools,

e Private schools would be able to increase salaries to teaching staff, which would
result in fluctuation and transition from public to private educational institutions,

e High quality and talented pupils and students would prefer to opt for enroliment
in private schools and faculties because they will acquire more functional
knowledge in the private sector.

It is clear that a large number of these weaknesses and critiques of voucher system do not
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exist and that they are a result of the prejudices that exist in Serbian society, and that those
that allegedly exist could be eliminated in a very short time. For example, the objection
that the rich should get the vouchers is incorrect, because education is financed from a
budget where everyone pays the appropriate taxes and contributes to other taxes, and
accordingly everyone should be afforded the possibility of studying under the same
conditions. The question arises, why the rich should not receive vouchers, when they pay
taxes to the budget from which the education is financed. Even more, the rich on the basis
of higher payments and filling of the budget would, by the logic of things, have higher
rights to vouchers than other categories.

Opponents of voucher system in education often point out that vouchers will destroy the
public education system, and especially schools that are below average, located in less
developed areas. In other words, vouchers allow public education to be private which
would generate a problem for the general interests of national societies. It is also often
said in analyses that vouchers cover only a part of the costs, which makes the poorer part
of the population unable to finance uncovered costs, thus jeopardizing its absolute justice.
Public schools are generally against voucher system, which is also to be expected, because
it is far easier to operate in monopoly business conditions, under the "umbrella of the
state" and with the tremendous costs that are often not re-examined, because all
irrationalities are covered by citizens, through higher taxes and burdens.

It should be kept in mind that vouchers and private schools have reserves and do not
automatically accept it. This caution is real, especially when there is a danger that the
state manifests too much influence on private education, private schools can be exposed
to excessive government regulation and control, thus calling into question the quality,
uniqueness and distinctiveness of a private school.

The advantages of voucher system in education far outweigh the criticisms that were
discussed in the previous part of the text and are reduced to the following:

e Pupils and students enrolling schools or faculties would have better working
conditions, because pupils or students would choose to enroll those schools or
faculties where there are better conditions, but also a better quality of educational
service,

e A competitive "struggle" would be created in which the public and private sector
would strive to improve the quality of services, but also to reduce the costs of
education or scholarship, and in particular to contribute to the improvement of
state schools,

e The state would get rid of a large part of the costs and transfer this burden to
private founders, who better manage their own property, compared to the public
sector,

o  Using voucher system, the state would have two effects: it would reduce public
spending for education, and secondly increase the inflow of funds from private
institutions, since public education appears primarily as a consumer.
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Vouchers analysts point out that vouchers are particularly acceptable in situations of crisis
and when local governments are in financial difficulties.

From the above, it follows that it is not a solution that there are only private schools, and
not only public schools and faculties, but both, and that through the market game each of
them will provide survival or will disappear from the education field.

5 Serbian education in the jaws of prejudice

The Serbian educated system is one of the largest systems with great material, human and
other potentials. At the same time, it is one of the most complex systems, because it has
more levels of education, but also the most important systems for the future of Serbia. It
is therefore difficult to manage and adapt it to European requirements and standards, but
also to internal conditions. In the statistical report 2015/16, 1,264,000 people participated
in all levels of education. Of that number, 16% participated in preschool education, in the
primary 44%, in the secondary 20% and in the high 20%. From the above, it can be
concluded that the largest participation in the Serbian education system is primary, then
secondary and high, and the least in pre-school education. If we include the number of
employed teaching staff of about 101,000 people, the number of 1,365,000 people that is
reflected in the educational system of Serbia is obtained (Statistical Yearbook of the
Republic of Serbia, 2017, pp. 97).

Education, like other sectors, shares the fate of the state on numerous issues. In education,
failures and inadequate quality reflect to the future, so the measurement of effects in the
educational process is possible in some future period.

Generally, education in Serbia suffers from illness, characteristic for other countries in
transition, whereby it is wrong to separate education from other parts of society, as it, like
other areas, derives from society and forms an integral part of society. This is an important
fact, because often the entire burden of, conditionally said, non-quality education is
transferred to the education system, which is unacceptable. It turns out that those who are
responsible for that are the pupils, parents, the education system and finally the state as a
whole in which all activities take place. Whose responsibility it is and to what extent is
irrelevant, and the answer to this question belongs to other analyses.

The greatest or one of the biggest problems in the education system is the quantity and
quality of knowledge that students receive during primary or secondary education.
Analyses show that a large number of pupils attend private lessons outside the education
system, that is, "every fourth pupil in Serbia goes to private classes because the education
system does not provide them with sufficient opportunities to master the curriculum.
Converted to absolute numbers, this means that more than 300,000 parents must pay
additional fees to private teachers, or additional lessons for individual subjects. This
means that each year, parents allocate about $ 7 million for private teachers, or professors.
If we add to this the lessons given by parents, and the payment of other courses (music,
informatics, sports), we get the information that every third student receives and pays for
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some additional knowledge outside of public education.

This problem is multidimensional and requires an answer to certain questions. Firstly,
how is it possible that public schools are not able to fulfill the curriculum for the foreseen
tim set by the state. The problem can be found in curricula, whatever this implies, in
students who are unable to master the foreseen plan, in teachers who are unable to
adequately teach or to be make the material interesting to students, or in the system itself
that is inert, inadequately organized and suffers from numerous stereotypes and
conservatism.

The second question is why the state does not take the burden of paying private hours to
pupils, but it must be done by the parents themselves. Logic says that one who has not
done a quality job, who did not produce a complete and high-quality product, and the
pupils are "the products" of the education system, does not bear the costs, but they have
to pay parents, who have already paid for taxes, and other duties, or financed the national
education system. There are also private schools, because the calculation costs, that is,
the amount of scholarship is determined to provide an average, and for excellent schools
and above average quality. Why parents react when pupils of private schools need to pay
extra hours, because they assumed that they payed two or three times and they pay
scholarship, (For the first time they pay through taxes to fill the national budget from
which education is financed, the second time they pay schooling of children in private
schools, and the third time they need to pay private lessons) and they do not do the same
when it comes to public education.

These pupils are financed by parents, and the main motive is the advantages provided by
private education, especially when it comes to spatial, technical and staffing conditions,
attitude towards students, communication and commitment of founders and teachers to
the educational process. In other words, one who is willing to pay several thousand euros,
or dollars for the education of his children in private schools, will carefully analyze why
he would pay something that he could get free of charge in public schools. This means
that private education must have some extra alpha plus, to get clients to enroll in a private
school or college, often paying enormous amounts. Judges of this issue are parents and
pupils, or students, and this can not be any state, or its state authority.

The problem is likely to exist in all segments and subjects directly or indirectly involved
in the teaching process. The biggest problem is if all the burden of poor quality education
is transferred to pupils, with poor qualifications, and their insufficient motivation, etc.
This is because this thesis is not correct, because today's generation of students are far
more knowledgeable than previous generations, which is a result of wider learning
opportunities (via the Internet, traveling, extracurricular activities). Today, we learn
ewerywhere, which was impossible in the past, so the basic knowledge was acquired in
elementary and secondary schools, and what was then learned was the knowledge that
provided the individual with his existence throughout his entire life. Nowadays,
knowledge is quickly obsolete and it is necessary to teach students how to learn, not to
teach them everything, so they need to be unnecessarily burdened, when many manual
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and conservative activities can be performed through modern tools, not to tire brain. In
other words, today's educational institutions are not the only places where one can learn,
nor do they acquire knowledge for the entire working time and lifetime in schools, but
have to learn all their lives, a strategy that has been adopted by the European Union. It
turns out that today every learner is not successful, but those who are ready to learn
permanently. As a result, many scientists will become ignorant, if they do not learn, and
ignorant people will become scientists, if they learn permanently. (Z. Radosavljevi¢,
2014). Accordingly, a modern approach requires that the way of thinking must be
radically changed, in order to get out of the traditional and to accept modern concepts of
work, that is, education.

It turns out that students besides housewives are the most burdened part of the nation,
because they spend six or more hours in the school, in additional activities in public
education, one hour a day, and additional work with their parents, that is, with private
teachers, which exceeds the prescribed working hours for employees. Students' burden
has also increased considerably for preparation of Qualification or Entrance Exams, in
order to achieve the required number of points so they could enroll at the desired
secondary school. If we add here insufficiently interesting lessons, insufficient motivation
of teachers, often a sterile atmosphere of 30 students in the classroom, a picture of the
state of education in Serbia is obtained.

It is clear that under such conditions, students lose interest, not only for certain subjects,
but also for education. As evidence, there is a large number of absences from classes,
which are present for objective reasons, due to boring classes and inadequate ways of
transferring knowledge, as well as insufficient incentives for primary students to enroll in
secondary schools. It is shown that Serbian society still does not see the need for
compulsory secondary education, realizing that it can enter the EU with primary school,
manual workers for whom there are no more jobs and with insufficient literacy according
to the criteria of the developed countries of the EU.

The results of the survey conducted by the Serbian Statistical Office eight years ago, or
2010, showed that additional lessons are most often required in mathematics, chemistry,
physics, Serbian and foreign languages. Research done in 2017 showed that the largest
number of private lessons are also taken from: mathematics, physics, chemistry, English
and Serbian. Over 70% of the total number of lessons learned in private lessons are for
these suubjects. The highest number of private lessons are realized in urban centers, in
families with relatively high income, who have their own business and which can not be
dedicated enough to children, highly educated parents, parents who have one child, etc.

Private education in Serbia is a result of inadequate public education, with a tendency of
further increasing to subjects that are traditionally not complicated to overcome. It should
be kept in mind that many parents, as well as private teachers (engineers, economists,
translators, technologists, etc.) are not educated to teach students because they do not
possess pedagogical knowledge and approaches and often this leads to psychological
trauma in which repulsion is created towards school in general in terms of learning and
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acquiring knowledge. This situation is largely a source of corruption because there are
already cases where some teachers deliberately make their subject matter more difficult
than they are, or raise criteria in assessing, to send pupils to private classes with their
colleagues, or outside educational institutions.

6 Conclusion

As can be seen from the text, the creation of entrepreneurial education is the future that
has started in developed market countries long ago. With larger, or smaller fluctuations,
private education has gained an appropriate place in developed market countries. It is a
logical result, because it is difficult to create an entrepreneurial spirit with future experts
in monopoly, or public education institutions, and not to be exposed to daily market
struggles in which only the best, or those of the highest quality, survive.

In the conditions of a spreading of democracy, entreprencurial education completes a
relative gap in the establishment of a free education market, as is the case in other fields.
In addition to the economic effects of entrepreneurial education, both for the state, as well
as for parents, pupils or students, it has a positive impact on the right to choose, as one of
the basic rights that have been adopted in the highest national normative acts. Vouchers
and voucher system are one of the solutions, although it is not ideal, but it is certainly
more acceptable than, conditionally said, forcing pupils or students to enroll local schools
or faculties, that is the territorial principle of enrollment, since every coercion, and
especially in the sphere of education, produces some reactions and contradictory effects.

So, this is about law and justice. The right to choose the school where an individual will
study, the right to choose a study program and the profession that an individual will
pursue, the right to choose a course from the list of elective coarses that he or she will
attend, the right to choose the teachers who will ask them the exam questions, the right to
choose a company in which he or she will work, to choose a spouse, etc. are the rights
that need not only to be protected, but also to be promoted. The choice and decision of
pupils or students whether they enroll public, private, magnet or special schools is today
greatly endangered especially in countries that had and applied the concept of state
socialism for a long time in which the state interfered in all spheres of economic and
social life.

The Republic of Serbia institutionally created the possibility, made public and private
education equal through the constitution, legal framework and other normative
regulations. However, in practice, there are still prejudices towards the private sector that
are created and applied in different forms, from which all education problems are
attributed to private education, although it participates in higher education with less than
15%, while in primary and secondary schools far below this percentage. Discrimination
is also present in the reception, or transfer of pupils, or students from private schools and
faculties to state faculties, in employment, where experts who have graduated from
private schools and colleges are discriminated against, there are also frequent bureaucratic
obstacles when joining professional associations (bar associations) , or the difficulty to
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pass the bar exam, etc.

The introduction of entreprencurial education would create greater competitiveness and
there would be more struggle for better quality, with less expenses, because public
education is generally inert, unable to introduce rapid changes and adapt to the demands
of time, and it is also expensive compared to private education. In order to do this, it is
necessary to create favorable conditions and climate for its increased participation, and in
particular eliminate numerous prejudices about the quality of private education. In this
context, the Education Strategy, as well as legal frameworks, should be complemented by
issues of entrepreneurial education.
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Znanje o zavarovanju v primeru kiberneti¢énega napada
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Povzetek Kibernetika je veda nadzora nad ljudmi, Zivalmi in napravami ter
je sorazmerno nova veda. Kiberneti¢ni napad je napad, ki napadenemu
povzroci denarne, pravne posledice in/ali ogroZenost ugleda. Dandanes je
priblizno vsak deseti zrtev kiberneticnega napada. NajpogostejSe in
najucinkovitej$e kibernetske groznje so izsiljevalska programska oprema,
lazno predstavljanje, varnostne luknje v neposodobljeni programski opremi
ali spletnih vti¢nikih, kraja in dostop do podatkov na druzbenih omrezjih in
napredni vztrajni napadi.

Ker se druzba vedno bolj tehnolosko razvija, se bodo kiberneti¢ni napadi
pojavljali vedno pogosteje. Zato je zelo pomembno, da so posamezniki in
podjetja ustrezno zavarovana. Za razliko od klasi¢nih nevarnosti, pred
katerimi so se podjetja zavarovala, so verjetnosti kibernetskega napada, sama
razseznost ter posledice le-tega, veliko tezje ocenljive.

Kljuénega pomena je izobrazevanje in poglabljanje znanja zavarovalnih
agentov in posrednikov s podroc¢ja kiberneti¢nih napadov, katerega bodo
potrebovali pri vsakodnevnem delu. Ustrezna je tudi dodelitev certifikatov,
tako na osebnostni ravni kot tudi na organizacijski.
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Abstract Cybernetics is a new science of people, animals and devices. A
cyber-attack is an attack that has inflicted the attacked monetary, legal
consequences and/or threat of reputation. Nowadays every 10th person is a
victim of a cyber-attack. The most common and most effective cyber threats
are extortion software, phishing, security holes, theft, access to data on social
networks and advanced persistent attacks.

As society develops technologically, cyber-attacks will occur much more
often. Therefore, it is very important that individuals and companies are
adequately insured. Unlike the classical threats which companies have
insured, the probability of a cyber-attack, the very dimension and
consequences of it, are much more difficult to assess.

It is crucial to educate and deepen the knowledge of insurance agencies and

insurance agents in the field of cyber-attacks. It is significant to award
personal and organizational certificates.
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1 Uvod

Hiter razvoj sveta vedno bolj tezi k digitalizaciji druzbe, npr. e-ban¢niStvo, registracija
avtomobilov preko spleta, spletni nakupi, e-naro¢anja v zdravstvu, itd. Kot navajata
Kreiss in Brennen (2016), se kiberneti¢ni napadi in tveganja v povezavi z le-tem,
pojavljajo vedno pogosteje, tako na posameznikovi ravni, kot tudi na organizacijski.
Omenjeno podrodje se zelo hitro spreminja in napreduje, posledi¢no lahko trdimo, da
primanjkuje sploSnega znanja s podro¢ja racunalni$tva in informatike, kibernetike,
kiberneti¢nih napadov in zavarovanja podatkov v primeru le-teh.

V nadaljevanju bomo na kratko predstavili kibernetiko, kibernetske napade in
zavarovanja v omenjenih dogodkih, vendar pa se bomo posvetili predvsem problematiki
pomanjkanja znanja zavarovalnih agentov in zavarovalnih posrednikov s tega podrocja,
saj se bodo le-ti z vpraSanji, ki so povezani s kibernetiénimi napadi, sreCevali na
vsakodnevni ravni.

2 Kibernetika in kibernetska varnost

Kibernetika je sorazmerno nova znanost, z zacetki v 40. letih 20. stoletja, ki se s svojo
vsebino opira na obstojece znanosti. Je veda nadzora nad ljudmi, Zivalmi in napravami
(Beer, 2002). Govorimo 0 zavarovanju v primeru kibernetiCnega napada, zato najprej
definirajmo, kaj je kibernetska varnost. Ko govorimo o kibernetski varnosti, govorimo o
varnosti aplikacij, naprav, informacijski varnosti, omrezni varnosti in varnosti na spletu
ter o izobrazevanju uporabnikov o nevarnostih in preventivnih ukrepih (Solms in Niekerk,
2013).

NajpogostejSe in najudinkovitejSe kibernetske groznje SO izsiljevalska programska
oprema, ki Sifrira (ang. »encrypt«) podatke, lazno predstavljanje z namenom kraje
podatkov za prijavo, varnostne luknje v ne posodobljeni programski opremi ali spletnih
vti¢nikih, kraja in dostop do podatkov na socialnih omrezjih, napredni vztrajni napadi, pri
katerih se verizno okuzi celotna mreza podjetja z namenom kraje zaupnih podatkov ter
tako imenovano porazdeljeno zavracanje storitve (DDoS), pri katerem gre za denarno
Skodo zaradi nedostopnosti sistema. Prav vsako podjetje je bolj ali manj izpostavljeno
tem groznjam (Low, 2017).

Napadi oziroma groznje se delijo na namerne in nenamerne. Namerni ali nacrtovani
napadi se nato delijo na notranje in zunanje napade. Pri namernih govorimo o zavestno
storjenih dejanjih, ki posredno ali neposredno vodijo do ene ali ve€ kiberneti¢nih groZen;.
Ti napadi se delijo na notranje, to so tisti, ki so bili storjeni s strani doti¢ne osebe znotraj
podjetja, ter na zunanje, ki so bili storjeni s strani nekoga izven organizacijske strukture
z namenom Skodovanja podjetju. Pri nenamernih groznjah pa gre za nepazljivost ali
nepoznavanje prevar s strani zaposlenih v podjetju. Tukaj govorimo o nenamernem
razkritju podatkov, nenamernem vnosu in Sirjenju zlonamerne programske opreme ali pa
nenamernem fizicnem poseganju v strojno opremo in s tem onemogocanjem delovanja in
dostopnosti enega ali ve¢ sistemov. Tovrstne groznje se, v kolikor ima podjetje vsaj
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deloma zascitene obcutljive podatke in informacije, vedno zgodijo od znotraj (interno)
(Bendovschi, 2015).

Posledice kibernetskega napada so najpogosteje bistvene finan¢ne izgube zaradi kraje
informacij, podatkov o banénih racunih ter dostopnih podatkov, ne omogocanja dostopa
do trgovanja preko spleta ter sama kraja digitalnih valut (Odell, Fauntleroy in R. Wagner,
2015). Posledice so lahko tudi izguba ugleda in zaupanja strank ter poslovnih partnerjev,
saj z neuspesno preprecitvijo napada izkazemo dolofeno mero dvoma v zaupnost in
varnost podjetja. Najkompleksnejsa oblika posledic kibernetskega napada pa so pravne
posledice. V primeru napada lahko pride do kraje ter razkritja identitet zaposlenih, strank
ter podjetij, s katerimi so v sodelovanju. Prav tako lahko pride do razkritja poslovnih
skrivnosti, pogodb ter patentov.

Preventivni ukrepi, ki znatno zmanj$ajo moznosti kraje identitet, zaupnih podatkov in
patentov ter druge napade, ki prinasajo materialno ali intelektualno $kodo, so ustrezna
za§€ita vseh racunalnikov z antivirusno programsko opremo, zaséita lokalnega omrezja
in streznikov s poZarnim zidom ter osve$¢anje in izobrazevanje zaposlenih o nevarnostih
napadov ter groznjah, katerim so najpogosteje izpostavljeni preko spleta (Kim, Jeong,
Kim in So, 2010).

V podjetjih se menedzer tveganj ukvarja s tem, kako v ¢im vecji meri samostojno
obvladovati tveganja. Pri tem postopku upostevajo vse, zgoraj nastete pristope. Seveda
pa se pred zlonamerni kibernetiénimi napadalci ni mo¢ stoodstotno zascititi. Vedno
obstaja manjSa moznost, da kljub vsem preventivnim ukrepom, pride do napada. Za take
primere se podjetja, ki jim kiberneti¢ni napadi predstavljajo vecjo groznjo, ali pa se te
dobro zavedajo, odlo¢ajo za zavarovanja pred tovrstnimi napadi. Tako tveganje prenesejo
na zavarovalnico (Mukhopadhyay, Chatterjee, Saha, Mahanti, Sadhukhan, 2013).

3 Zavarovanja pred kiberneti¢nimi napadi

Zavarovanja, namenjena za manjs$a podjetja ter vecje korporacije, so na voljo le kratek
Cas, saj se je sama groznja pred razli¢nimi oblikami kibernetskega napada razvila le ne
dolgo nazaj (Eling in Werner, 1999). Z razliko od klasi¢nih nevarnosti, pred katerimi so
se podjetja zavarovala, so verjetnost kibernetskega napada, sama razseznost ter posledice
le-tega, veliko tezje ocenljive. Zavarovalnice niso imele analiti¢ne podlage za kreiranje
ustreznih ponudb podjetjem, ker do nedavnega ni bilo na voljo dovolj podatkov in
primerov o kiberneti¢nih napadih, ali pa so se med seboj preve¢ razlikovali (nelinearnost
podatkov); zaradi tega niso mogli izraunati zavarovalnih premij ter verjetnosti nastanka
potrebe po izplacilu zavarovalne vsote (Eling in Werner, 1999).

Razlicne oblike kibernetskih grozenj se pojavljajo vse pogosteje, zato se ponudbe
zavarovalnic izboljSujejo ter posledi¢no postajajo dostopnejSe. Zavarovalnice se bolje
zavedajo razseznosti podro¢ja kibernetske varnosti in grozenj, ki eksponentno nastajajo.
Zato se sedaj Ze razvijajo oblike zavarovanj, ki podjetjem nudijo dolo¢eno mero zagotovil
v primeru kibernetskega napada (Young, Lopez, Rice, Ramsey in McTasney, 2016).
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Obseg in vrednosti premije se dolo¢ajo za vsak doti¢ni primer posebej. To pomeni, da se
vsaka organizacija, ki se zeli zavarovati pred napadi, dogovori, na podlagi analize,
kolik$ne so moznosti napada, v kak$nem obsegu lahko pride do denarne $kode ter koliko
zaupnih podatkov je lahko kompromitiranih (Marotta, Martinelli, Nanni, Orlando in
Yautsiukhin, 2017).

3.1 Usposabljanje in certificiranje zavarovalnih zastopnikov ter posrednikov

Usposobljeni zavarovalni zastopniki in posredniki so tisti, ki svetujejo in sklepajo
zavarovalne police proti kiberneti¢énim groznjam. Le-ti morajo poleg znanj s podrocja
zavarovalni§tva razpolagati tudi s S$tevilnimi znanji na podro¢ju racunalnistva in
informatike, spletnih grozenj ter zascito pred njimi, kiberneticnih napadov, tveganj ter
preventivnih ukrepih. Prav tako morajo biti sposobni ustrezno oceniti velikost podjetja,
njihovo informacijsko infrastrukturo, koli¢ino denarja, s katerim poslujejo, koli¢ino in
pomembnost zaupnih podatkov ter drugih informacij, ki ne smejo biti razkrite oziroma
dostopne javnosti ter konkurenci, implementacijo preventivnih ukrepov s strani podjetja
in pa pravne posledice v primeru razkritja omenjenih podatkov in informacij (Luzwick,
2001).

V Sloveniji je zakonsko predpisano, da mora vsak, ki zeli opravljati delo zavarovalnega
posrednika ali zastopnika, imeti dovoljenje Agencije za zavarovalni nadzor (AZN) pri
Ministrstvu za finance Republike Slovenije (Zastopniki in posredniki, 2018). Da
posameznik pridobi to dovoljenje, se mora udeleZiti predavanj in opraviti ustrezne izpite.
Trenutno se na predavanjih za pridobitev dovoljenja ne polaga ustrezne pozornosti na
podro¢ju kiberneti¢nih groZenj in zavarovanj le-teh.

Zaradi Sirjenja trga zavarovanj pred kiberneticnimi groznjami se tudi potreba in
povprasevanje po zavarovalnih agentih s tovrstnim znanjem hitro povecuje. Ker za
zanesljivo delo potrebuje zavarovalni posredniki in zastopniki veliko znanj s podrocij
digitalnih tehnologij, je posledi¢no potrebno agentom nuditi moznost pridobitve
ustreznega znanja z organiziranimi izobrazevanji, izpite o pridobljenem znanju ter
certifikate.

Vsak zavarovalni agent, ki bi opravil vsa izobrazevanja in bi s kon¢nimi izpiti dokazal
svoje znanje in poznavanje predavane teme ter prejel certifikat, ki bi potrjeval njegovo
verodostojnost pri opravljanju ocenjevanj obsega grozenj kiberneticnih napadov,
vrednosti premij in izdajanju zavarovalnih polic, bi bil nato kvalificiran za to delo
(Lachaud, 2017).

Omenjenim posrednikom in zastopnikom bi posedovanje omenjenega certifikata veljalo
le za omejen Casovni okvir. Zaradi izredno hitro se spreminjajocih razseznosti in
kompleksnosti kiberneti¢nih napadov, bi moral zavarovalni agent svoja znanja sproti
nadgrajevati in osvezevati. S tem bi si podaljSeval veljavnost svojega certifikata in
posledi¢no tudi moznost opravljanja tega dela poklica.
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3.2 Odkrivanje varnostnih lukenj in certificiranje podjetij

Podobno kot pri ostalih podrogjih, ki jih krijejo zavarovalnice, tudi pri nevarnosti
kiberneti¢nega napada obstaja moznost povecanja kritja nastale Skode, pod pogojem, da
podjetje ustreza dolo¢enim varnostnim standardom in da sprejema predpisane
preventivne ukrepe. V tujini je prav tako Ze na voljo certifikat, namenjen podjetjem, s
katerim izkaZejo svoje zavzemanje za kiberneti¢no varnost in si tako tudi povecajo raven
zaupljivosti. Prav tako je omenjeni certifikat mozno predloziti zavarovalnem zastopniku
ali posredniku, ki le-tega upoSteva pri ocenjevanju groZenj in verjetnosti uspe$nega
napada. S tem si podjetje zniZa stroske zavarovanja in poveca zavarovalno vsoto (Lewis,
2017).

Certificiranje za kibernetsko varnost v tujini izvaja podjetje, ki certifikate tudi izdaja.
Primarni razlog za kibernetsko varnost ne bi smela biti pridobitev certifikata, ampak
postopek, ki ga podjetje opravi. S tem postopkom se analizira vse obstojee ukrepe za
preprecitev napada, izpostavi vse ranljive ¢lene, denimo, informacijskega sistema, sestavi
se plan za izboljsave in odpravljanje napak in na koncu le-to tudi izvede. Tako se podjetje
maksimalno zavaruje pred vdori ter drugimi zlonamernimi poizkusi, saj je ne glede na
vse, kljub zavarovanju, vedno bolje, da do napada sploh ne pride (Wales, 2002).

4 Diskusija in implikacija

Konstanten napredek in spreminjanje tehnologij povecuje pogostost kibernetskih
napadov. Menimo, da se v Sloveniji premalo zavedamo grozenj, ki jih predstavlja
kiberneti¢ni svet. Ker vsi strmimo k digitalizaciji druzbe (posamezniki, podjetja kot tudi
vlada), je neizogibno, zavedati se grozenj, ki jih le-to prinasa. Menimo, da bi bilo
potrebno podati veliko ve¢ pozornosti na podrocjih, tako prepreCevanja, kot tudi
zavarovanja pred tovrstnimi napadi. Zavarovalnice povsod po svetu (Lloyd, Swiss Re,
Zurich Insurance Group, itn.) ze nudijo zavarovanja na podrocju kibernetike, zato imajo
posledi¢no tudi nase zavarovalnice omenjeno v ponudbi, saj so pozavarovane pri vecjih,
globalnih zavarovalnicah.

Zaradi neizobrazenosti in pomanjkanja primerov napadov, pa v Sloveniji zavarovalni
posredniki in zastopniki v veliki ve¢ini ne ponujajo zavarovanj pred kiberneticnimi
groznjami. To prakso bi bilo potrebno spremeniti tako, da bi Ze v osnovi vsak, ki bi zelel
pridobiti dovoljenje Agencije za zavarovalni nadzor, opravil poleg izpitov iz
premozenjskih, odgovornostnih in osebnih zavarovanj tudi predavanja in izpit iz
zavarovanj pred kiberneti¢nimi groznjami.

Slovensko zavarovalno zdruzenje (2017) vsako leto v Statisticnem zavarovalniSkem
biltenu, predstavijo najnovejSe podatke o zaposlenih v zavarovalnistvu v Sloveniji.
Trenutno je v zavarovalniStvu v Sloveniji zaposlenih 6.434 ljudi, po podatkih AZN pa je
vseh zavarovalnih posrednikov in zastopnikov kar 18.970. Letno to predstavlja 5,8%
bruto domacega proizvoda in 2.066 milijonov evrov prihodkov. Iz teh podatkov lahko
ocenimo, da je v Sloveniji zavarovalni§tvo pomembno podrocje z veliko potenciala.
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Skoraj 20.000 ljudi je potencialnih kandidatov za izobrazevanja na podro¢ju kibernetike,
kiberneti¢nih napadov in groZenj ter preventivnih ukrepov in zavarovan;.

Poleg tega, pa bi bilo potrebno, povecati osvescenost javnosti o groznjah, ki jih prinasa
vsakodnevna uporaba in implementacija tehnologij. Zagotovo lahko trdimo, da se na
podrodju varnosti na spletu Ze govori v javnosti, sedaj pa je potrebno narediti korak naprej
in strmeti k zavedanju o nevarnostih, ki jih prinasa digitalizacija poslovanja, bank,
narocanj, knjizenja, itd. S tem, ko bi ljudje zacutili, da se lahko ena izmed oblik napada
dotakne tudi njih, pa ¢etudi bi bilo za to potrebno, da se zgodi javno odmevnej$i primer
napada, bi se v Sloveniji razvila tudi podjetja, ki bi nudila pomo¢ pri analizi in
sprejemanju ukrepov v smeri boljse zascite.

Primer podjetja z omenjeno dejavnostjo je amerisko podjetje PowerNet America (About
POWERNET | POWERNET America Cyber Security, 2018), ki nudi analizo varnostnih
lukenj ter organizacijo implementacij varnostnih ukrepov za obrambo in preprecitev
kibernetskih napadov. Ob zakljuc¢ku procesa prav tako izdajo certifikat, ki potrjuje, da je
podjetje investiralo resurse v namen boljSe zasCite in varnosti zaupnih podatkov,
informacijske infrastrukture in tudi imena podjetja. Podjetje lahko nato ta certifikat
predlozi zavarovalnem posredniku ali zastopniku kot dokaz in si tako zniza zavarovalno
premijo.

Zaklju¢imo pa z mislijo: »Ce menimo, da lahko tveganja, povezana s kiberneticno
varnostjo, reSujemo s tehnologijo, bodisi ne razumemo tehnologije, bodisi tveganj,
povezanih s kiberneticno varnostjo.« (Olsen, 2013).
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of information systems. Oracle Application Express (APEX) is a
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enhance the usage of Oracle APEX in the study programme of Organization
and Management of Information Systems at the Faculty of Organizational
Sciences, University of Maribor. We prepared different challenges, which
students should solve using the proposed development environment.
According to our experiences, Oracle APEX can be used at all levels of the
higher education and for in the courses not directly related to computer
science and information systems.

Keywords: « programming « web application « user interface ¢ Oracle
APEX - higher education »

CORRESPONDENCE ADDRESS: Alenka Baggia, Ph.D., Assistant Professor, University of Maribor,
Faculty of Organizational Sciences, Kidriceva cesta 55a, 4000 Kranj, Slovenia, e-mail:
alenka.baggia@fov.uni-mb.si. Aljaz Mali, Abakus plus d.o.o., Ljubljanska cesta 24a, 4000 Kranj,
Slovenia, e-mail: abakus@abakus.si. Andrej Grlica, Abakus plus d.o.o0., Ljubljanska cesta 24a,
4000 Kranj, Slovenia, e-mail: abakus@abakus.si Robert Leskovar , Ph.D., Full Professor,
University of Maribor, Faculty of Organizational Sciences, Kidri¢eva cesta 55a, 4000 Kranj,
Slovenia, e-mail: robert.leskovar@fov.uni-mb.si.

DOI https://doi.org/10.18690/978-961-286-146-9.3 ISBN 978-961-286-146-9
© 2018 University of Maribor Press
Available at: http://press.um.si.



37. MEDNARODNA KONFERENCA O RAZVOJU ORGANIZACISKIH ZNANOSTI: 29
ORGANIZACIJA IN NEGOTOVOSTI V DIGITALNI DOBI
21. - 23. MAREC 2018, PORTOROZ, SLOVENIJA, KONFERENCNI ZBORNIK
A. Baggia, A. Mali, A. Grlica in R. Leskovar: Oracle APEX v visokoSolskem izobrazevanju

1 Introduction

Contemporary Higher Education faces great challenges competing with the rapid changes
in the application development approaches and usage of the variety of applications
available in the market. A good teaching method motivates students to learn, by putting
them in a situation in which they come to see themselves as the authors of answers, as the
agents of responsibility for change (Bidabadi, Isfahani, Rouhollahi, & Khalili, 2016).
According to (Monger, Baron, & Lu, 2009), Oracle Application Express (APEX) is an
appropriate tool for the teaching and learning of enterprise databases. Regis University
students use Oracle APEX to develop web-based applications (Mason, 2013).

The aim of this paper is to present the immense possibilities of involving Oracle APEX
to the higher education in the area of information systems. The Faculty of Organizational
Sciences, University of Maribor (FOV UM), offers the study programme Organization
and Management of Information systems (OMIS). Due to the fact, that the study
programme is not strictly focused in the computer science and programming, but has a
wider focus on management of information systems, it is advisable to use low code
development tool. We propose Oracle APEX to be used in several study courses at the
study programme of OMIS. Our aim is to introduce the application development
environment gradually, considering the needs of a particular study level, as presented in
this paper.

2 Oracle APEX

Oracle APEX enables the design, development and deployment of database driven
applications using only web browser (Oracle, 2018c). It combines the qualities of a low
code tool such as productivity, ease of use, and flexibility, with the qualities of an
enterprise development tool such as security, integrity, scalability, availability and built
for the web (Oracle, 2017). Based on previous version, named Oracle HTML DB, APEX
was introduced in 2006, with version 2.1 and it currently offers 5.1 release. Recently,
APEX has been identified as a low code environment, since it enables easy building of
web applications with practically no coding needed. Nevertheless, if needed a developed
can also include SQL, PL/SQL, HTML, JavaScript and CSS to develop an enhanced user
interface. Diverse APEX plug-ins were also developed for custom use.

The Oracle APEX application is usually based on a database, from which it retrieves all
the necessary data. Pre-build themes are available to build an application, which can
include interactive forms, reports, graphical representations, calendars, pages, etc. For
some of the basic components, APEX provides wizards, leading a developer through a
series of questions to produce a report page, data entry form or tabular form (Sciore,
2015). One of the advantages of Oracle APEX is also the license acquisition. Namely,
APEX is a native web development tool that is already installed on Oracle Database
(Geller & Spendolini, 2017). While on the other hand, Oracle APEX cloud provides
enough space to ensure a quality experience using APEX for the first timers and students.
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From the other perspective, one of the main advantages of APEX is a high degree of
client-side platform independence (Geller & Spendolini, 2017).

3 Introducing APEX in the educational process

Since the beginning of this study year, Oracle Academy offers an online course “Oracle
Application Express — Application Development Foundations” for the students. The
course introduces students to the techniques and tools required to develop database driven
web applications (Oracle, 2018b). According to previous experiences, the student’s lack
of interest for the certification is usually caused by the lack of knowledge on certain topic.
Therefore, we decided to familiarize students with Oracle APEX gradually during their
study.

From 2012 individual students used Oracle APEX for their bachelor thesis application (
Orehar, 2012; Mravlja, 2013; Ribnikar, 2015; Kelemina, 2016; Levstek, 2016). The first
time Oracle APEX was used in the study programme OMIS, in the academic year
2014/15, when a physical server with Oracle APEX 4.2 was installed and offered to the
master degree students. For the last two years, students are also advised, to use free cloud
workspace at the apex.oracle.com website for their assignment and self-study. The
maximum limit for the free workspace size is 25 MB, which is enough to build a simple
web application.

3.1 High school workshops

To promote activities of the UM FOV and its OMIS study programme, workshops are
organized for high school students. The content of the workshop depends on the length
of the workshop, which is defined in consensus with the teachers. Workshops last from
two to six hours. Figures 1 and 2 present two examples of the user interface, the result of
an average workshop for high school students. Students follow the instructions of the
presenter, with some additional information about the tasks, to produce a working user
interface for project management. Two workshops were organized in the study year
2017/18, presenting Oracle APEX to around hundred high school students having
selected information systems elective course or attending computer engineering
gymnasium (third and fourth year).
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Figure 2: Pie chart presented at the high school workshop with Oracle APEX.
3.2 Graduate study

During the three years of graduate study on professionally oriented study programmes or
academic study programmes, several courses exist where Oracle APEX can be introduced
to the students of OMIS at UM FOV.

Computer science and informatics course

The Computer science and informatics course is an obligatory course in the first year of
study for all three programmes at the UM FOV (Organization and management of
information systems, Organization and management of human resources and educational
systems, and Enterprise engineering).

The Oracle APEX application used in this course is based on social network paradigm,
encouraging first year students to connect to their classmates and to learn about the web
application development.
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The lecturer develops a simple web application in-vivo, at the lectures. Data imported
from the university database, is presented in Figure 3.

« cQ &
< Most Visited @ Getting Started
ORACLE Agpication Expmss

oracle.com

STUOENT2

Supra  Viogs

Figure 3: Student's data.

Students are invited to log in and mark their acquaintances. Further on, graphical
representation of top »knowers« and top known students is added to the interface (
Figure 4). In further stages, the social network is designed and presented with R software.
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Figure 4: Graphical representation of top »knowers«.
System analysis course

During the system analysis course, students are introduced to relational database design
and SQL basics. Their goal is to follow the IS design phases with a prototype as a result.
Since Oracle database is used to exercise SQL basics, students are encouraged to design
a prototype in Oracle APEX. A simple example of employees and departments is used
to present basic development process (

Figure 5 and Figure 6).
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Figure 6: Master detail form of employees in a department.

In the study year 2017/18, a 3-hour workshop with two expert APEX developers as guest
lecturers was organized beside regular lectures and lab practice. The developers used a
simple case proposed by the students to introduce some of the APEX capabilities.

IT Project course

The aim of the IT Project course is to involve students in an IT project consisting of all
the development phases. The size of the group developing the IT project varies according
to the number of students enrolled in the course. All the lecturers involved in the IS study
programme contribute to this course and can be a mentor of an individual group. The
topic of the IT project can be suggested by the students, or by lecturers. There is a
tendency to solve real world problems in an organization. Students apply for an individual
topic. In the study year 2017/18 one group consisting 9 students was formed. One of the
lecturers proposed a topic based on the real world problem of an enterprise with 800
hundred employees having issues with lack of interest for their intranet solution. Since



37. MEDNARODNA KONFERENCA O RAZVOJU ORGANIZACISKIH ZNANOSTI: 35
ORGANIZACIJA IN NEGOTOVOSTI V DIGITALNI DOBI
21. - 23. MAREC 2018, PORTOROZ, SLOVENIJA, KONFERENCNI ZBORNIK
A. Baggia, A. Mali, A. Grlica in R. Leskovar: Oracle APEX v visokoSolskem izobrazevanju

the company uses the Oracle database, a proposal was made to develop a prototype of an
intranet application with Oracle APEX. Students were invited to follow the APEX
tutorials available online, to get introduced to APEX: Developing Applications using
Oracle Application Express 5.0: Part 1 (Creating) (Oracle, 2015) and Using Oracle
Application Express 5.0 (v 2.0.1) (Oracle, 2018a). After the first meetings with the client
(discussed company), students formulated the specification for the updated intranet
application and started with the prototype development in the cloud. Due to the large
amount of documents and data included in the prototype, it was decided to install a pre-
build Oracle APEX 5.1 on a Faculty’s virtual server, to develop a prototype with all
intendent functionality.

3.3 Master degree study

During the master degree study, students upgrade their knowledge on management IS.
One of the courses, Software quality is focused in the assurance of quality during the
process of IS development. To give students practical experiences with the development
process, the lecturer decided to give them a challenge of application development in
groups, with the main emphasis on the software quality in each development phase. Due
to the fact, that the students arrive to the master level study with various background in
programming languages and application development, Oracle APEX seemed to be a
feasible solution, enabling quick and easy to learn IDE. In addition to the software quality
assurance aspects, students were introduced to APEX during the lectures and e-learning
sessions. Their goal was to develop an application to be used on mobile devices during
the lectures. The lecturer provides a challenge (question) on the discussed topic and
students have to response to the challenge in a predefined time horizon (usually 30 to 180
seconds). First, the specification for the application was formed based on the standard
proposal. During the development phase, students were encouraged to contribute
comments to the programming code in PL/SQL. In practical exercises unit testing was
performed in SQL Developer to ensure the proper functioning of all the objects in the
database. Based on the proposal of ISO/IEC/IEEE 29119 standard (ISO/IEC/IEEE,
2014), a testing plan for the application was formulated, resulting in the testing report.

During the course students developed similar application as presented at the system
analysis course workshop. The application enables the lecturer to follow the diligence of
the student by posting challenges (Figure 7) to which a student has to respond (Figure 8).
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Discussion and Conclusions

As presented in the paper, our aim to introduce Oracle APEX to students of OMIS at UM
FOV, has been accomplished. According to our experiences, APEX can easily be adapted
to be used in different levels of education and to teach a diversity of topics, not necessarily
related to strict computer science and information system development (e.g. social
networks). Developing applications in APEX also gives students an excellent opportunity
to get an experience with working in the cloud.

Since Oracle Academy courses availability to UMFOV students are encouraged to earn
certificates of competition also for Oracle APEX. Based on the good experience using
Oracle cloud service for the development of APEX applications in the study process, this
approach will also be used in the following years. In addition, students are invited to
participate in workshops organized by the Oracle APEX special interest groups.

References

Bidabadi, N. S., Isfahani, A. N., Rouhollahi, A., & Khalili, R. (2016). Effective teaching methods
in higher education: requirements and barriers. Journal of Advances in Medical Education &
Professionalism, 4(4), 170.

Geller, A., & Spendolini, B. (2017). Oracle Application Express: Build Powerful Data-Centric Web
Apps with APEX 5. New York: McGraw-Hill Education.

ISO/IEC/IEEE. (2014). ISO/IEC/IEEE 29119 Software Testing: the international standard for
software testing. ISO/IEC/IEEE. Retrieved from
http://www.softwaretestingstandard.org/index.php

Kelemina, E. (2016). Razvoj resitve za e-drazbo [E-auction solution development]. University of
Maribor.

Levstek, S. (2016). lzdelava spletne aplikacije za vodenje internih dokumentov z orodjem Oracle
APEX [Development of a web application for managing internal documents with Oracle Apex].
University of Maribor.

Mason, R. T. (2013). A Database Practicum for Teaching Database Administration and Software
Development at Regis University. Journal of Information Technology Education: Innovations

in Practice, 12, 159-168. Retrieved from
http://libaccess.mcmaster.ca/login?url=http://search.proquest.com/docview/1651853254?acco
untid=12347 http://sfx.scholarsportal.info/mcmaster?url_ver=239.88-

2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=article&sid=ProQ:ProQ:ericshell &ati
tle=A+Data

Monger, A., Baron, S., & Lu, J. (2009). More on Oracle APEX for Teaching and Learning. In Ideas
in Teaching, Learning and Assessment of Databases: A Communication of the 7thinternational
Workshop on Teaching, Learning and Assessment of Databases (TLAD 2009).

Mravlja, M. (2013). Resitev za podporo poslovanja trgovskega podjetia z Oracle APEX [Business
support solution for trade company using Oracle APEX]. University of Maribor.

Oracle. (2015). Developing Applications using Oracle Application Express 5.0: Part 1 (Creating).
Oracle Help Center. Retrieved from
http://www.oracle.com/webfolder/technetwork/tutorials/obe/cloud/schema/50/Partl_Creating
_Apps/Partl_Creating_Apps.html#overviewe-Predavanja

Oracle. (2017). What is Application Express? Retrieved December 22, 2017, from
http://www.oracle.com/technetwork/testcontent/what-is-apex-099128.html

Oracle. (2018a). Building an Advanced Demo Project Application Using Oracle Application



38 37™ INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT:
ORGANIZATION AND UNCERTAINTY IN THE DIGITAL AGE
MARCH 21°" - 23%°, 2018, PORTOROZ, SLOVENIA, CONFERENCE PROCEEDINGS
A. Baggia, A. Mali, A. Grlica & R. Leskovar: Oracle APEX in Higher Education

Express 5.0 (v2.0.2). Retrieved from
http://www.oracle.com/webfolder/technetwork/tutorials/obe/db/apex/r50/apex-adv-demo-
projects-2848027/APEX_Advanced_Demo_Projects v2.0.1.html#sectionl

Oracle. (2018b). Oracle Academy Courses. Retrieved from
https://academy.oracle.com/en/solutions-curriculum-full.html#apexdevfound

Oracle. (2018c). Oracle Application Express. Retrieved November 30, 2017, from
https://apex.oracle.com/en/

Orehar, T. (2012). Razvoj resitve za evidentiranje ur z Oracle Application Express [Application for
registering hours with Oracle Application Express]. University of Maribor.

Ribnikar, S. (2015). Prenova dokumentiranja nesrec v prometu [Reengineering of documentation
process in traffic accidents]. University of Maribor.

Sciore, E. (2015). Understanding Oracle APEX 5 Application Development (2nd ed.). Springer
New York.



37. MEDNARODNA KONFERENCA O RAZVOJU ORGANIZACISKIH ZNANOSTI: %
ORGANIZACIJA IN NEGOTOVOSTI V DIGITALNI DOBI -ﬁ-

21. - 23. MAREC 2018, PORTOROZ, SLOVENIJA, KONFERENCNI ZBORNIK Univerzitetna zalozha
O. Arsenijevi¢, I. Podbregar, P. Sprajc, D. Trivan in Y. Ziegler Univerze v Mariboru

Okoljska ozavesScenost srednjeSolcev v Sloveniji — od
lo€enega zbiranja odpadkov do zmanjsSanja
oglji¢nega odtisa

MARJAN SENEGACNIK, BRANKA JARC KOVACIC, ANJA ZNIDARSIC
IN ALENKA BAGGIA

Povzetek V prispevku so prikazani rezultati raziskav o odnosu slovenskih
srednjesolcev do problematike varstva okolja. Podatki so bili pridobljeni pri
vsakoletnih anketah, ki so potekale v sklopu kampanje Pozor(!)ni za okolje.
Kampanja, katere pobudnik in nosilec je bilo podjetje Goodyear Dunlop Sava
Tires, je bila izvedena prvi¢ v Solskem letu 2010/11 in je nato potekala vsako
leto do Solskega leta 2016/17, ko se je kampanja zakljucila. Anketna
vprasanja so bila v prvih anketah predvsem posvecena problematiki lo¢enega
zbiranja odpadkov, kasneje pa se je nabor vprasanj razSiril Se na
problematiko znizanja ogljicnega odtisa in tudi znizanja vodnega odtisa.
Prikazane so nekatere najpomembnejse ugotovitve iz vsakoletnih anket.

Klju¢ne besede: « kampanja Pozor(!)ni za okolje « odnos do okolja
srednjesolci * lo¢eno zbiranje odpadkov ¢ oglji¢ni odtis « vodni odtis ¢

NAsLOvI AVTORIJEV: dr Marjan Senegacnik, docent, Univerza v Mariboru, Fakulteta za
organizacijske = vede, KidriCeva cesta 55a, 4000 Kranj, Slovenija, e-posta:
marjan.senegacnik@fov.uni-mb.si. mag. Branka Jarc Kovaci¢, Univerza v Mariboru, Fakulteta za
organizacijske vede, Kidri¢eva cesta 55a, 4000 Kranj, Slovenija, e-posta: branka.jarc@fov.uni-
mb.si. dr. Anja Znidarsi¢, izredna profesorica, Univerza v Mariboru, Fakulteta za organizacijske
vede, Kidri¢eva cesta 55a, 4000 Kranj, Slovenija, e-posta: anja.znidarsic@fov.uni-mb.si. dr.
Alenka Baggia, docentka, Univerza v Mariboru, Fakulteta za organizacijske vede, Kidri¢eva cesta
55a, 4000 Kranj, Slovenija, e-posta: alenka.baggia@fov.uni-mb.si.

DOI https://doi.org/10.18690/978-961-286-146-9.4 ISBN 978-961-286-146-9
© 2018 Univerzitetna zalozba Univerze v Mariboru
Dostopno na: http://press.um.si.



37™ INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE

DEVELOPMENT: ORGANIZATION AND UNCERTAINTY IN THE DIGITAL AGE m-
MARCH 21° - 23%°, 2018, PORTOROZ, SLOVENIA, CONFERENCE PROCEEDINGS University of Maribor Press
O. Arsenijevié, I. Podbregar, P. Sprajc, D. Trivan & Y. Ziegler

Environmental Awareness of Secondary School Students
in Slovenia — From Separate Waste Collection to
Carbon Footprint Lowering

MARJAN SENEGACNIK, BRANKA JARC KOVACIC, ANJA ZNIDARSIC
& ALENKA BAGGIA
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1 Introduction

Minimization of waste deposited on landfills and lowering of greenhouse gases emissions
are two outstanding environmental challenges which are to certain degree interconnected
(MOP, n.d.). In both areas, the behaviour of citizens can considerably contribute to the
improvement of the situation. Municipal waste represents an important part of the total
amount of waste (18 % of the total waste amount in Slovenia in 2015) and cause non-
negligible emissions of greenhouse gases (SURS, 2015). Every citizen can actively
contribute to the reduction of deposited waste quantity with sustainable consumption and
reuse (waste prevention/reduction) as well as with regular waste separation, which
facilitates recycling, composting or at least energetic exploitation of waste. Additionally,
every citizen can lower his or her own carbon footprint with responsible use of heat and
electricity and with sustainable mobility.

Environmental education of citizens seems to be of crucial importance. The term
education covers both environmental awareness and certain degree of knowledge. It is
important that every individual is aware of responsible attitude to the environment and
motivated to make an effort into this purpose. However, awareness itself is often not
sufficient condition as by example individual citizen without adequate information would
not be able to properly separate waste. In such way, despite the best intentions, he or she
can act irregularly and cause environmental damage.

Young people are more flexible to adopt new patterns of behaviour, while older people
find it hard to change their habits. Therefore, it is sensible to invest in environmental
education of young people. They will grow up and in the future they will become decision
makers therefore is particularly important that they are aware of the responsibility to the
environment and that they include these principles in everyday practice (Boeve-de Pauw,
Donche, & Van Petegem, 2011). Many results of studies about environmental attitude of
young people (pupils, students) in various countries have been published. Decades ago,
Worsley and Skzypiec (1998) in their relative comprehensive study (958 students from
32 schools) performed in Australia, stated that students from both urban and rural regions
were quite concerned with environmental issues and relatively pessimistic. Female
students were less optimistic and supportive of science solutions of environmental
problems than male students. Students with lower socioeconomic status were supportive
to science solutions and environmental exploitation. There were observed differences in
environmental opinion according to the different types of schools (Worsley & Skzypiec,
1998).

The findings of Jenkins and Pell (2006) reveal “significant gender differences in attitudes
towards the environment and in the responses that students seem to be willing to make to
address environmental concerns”.

Altin, Tecer, Tece, Atlin, & Kahraman (2014) found high level of environmental
awareness among secondary school students participating in their survey. However, both
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environmental awareness and active participation in environmental initiatives were
higher for female students and students from families with higher income and educational
status (Altin et al., 2014).

The results presented in (Zsoka, Szerényi, Széchy, & Kocsis, 2013) show a “strong
correlation between the intensity of environmental education and the environmental
knowledge of students”. One should also consider that people when answering questions
in surveys are often quite subjective. Thus Corral-Verdurgo in his research about
recycling and reuse topics which included 100 households in Mexico observed low
correlation between self-reports and objective observations (Corral-Verdugo, 1997;
Milfont & Duckitt, 2010).

2 About the campaign »Attention(!) to the Environment«

The campaign »Attention(!) to the Environment« started in 2010. The campaign was
initiated, sponsored and coordinated by the company Goodyear Dunlop Sava Tires. This
company is one of the most important manufacturers of automotive tires in the Southern
Europe and is a part of the Goodyear Dunlop group. The company Goodyear Dunlop Sava
Tires pays great attention to the sustainable development and therefore invests heavily in
reducing pollution. Among their numerous achievements, it is worth mentioning the
obtaining of ISO 14001 certificate as early as in the year 1999. From November 2007,
the company does not deposit waste at landfills. They tend to promote reduced use of
water and energy. In 2010, the company formed a goal of “Zero use of organic solvents
in production of tires”. Aligned with this goal, two important milestones have to be
mentioned: in 2012, they lowered consumption of solvents under 10 kg monthly and in
2015 under 5 kg monthly (Goodyear, n.d.).

The company supports sustainable activities outside the scope of their production process.
The decision to invest in environmental education of young people came in 2010. It was
estimated that the field of environmental education in elementary schools is sufficiently
covered and thus was decided to promote environmental activities among secondary
school students. As in 2010 in many Slovenian municipalities started separate collection
of waste, the campaign was predominantly focused on waste separation. However, in the
following years the campaign has spread their focus of environmental protection to other
areas, such as responsible use of energy and saving of water. The focus was gradually
shifted from waste separation to carbon footprint lowering. From the school year 2010/11,
the campaign was repeated every school year until 2016/17. In 2017, the company
estimated that the main goals of the campaign have been achieved and the focus of their
activities in sustainable development have to be shifted to other areas. Detailed data about
the campaign are presented in Table 1 (Kampanja Pozor(!)ni za okolje 2016/17, 2016).
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Table 1: Main characteristics of the campaign “Attention to the Environment”
(Kampanja Pozor(!)ni za okolje 2016/17, 2016).

School year  Main topics Number of Number of Territory
included partner
students organizations
2010/11 -Waste separation > 5.000 13 Municipalities of
Kranj and Skofja
Loka
2011/12 -Waste separation > 6.000 22 Gorenjska region
2012/13 -Waste separation  >10.000 36 Slovenia
-Waste reduction
-Recycling/
Reuse
2013/14 -Waste >12.000 44 Slovenia
management

-Conservation of
natural resources

2014/15 -Carbon footprint > 15.000 60 (32 schools) Slovenia
lowering

2015/16 -Carbon footprint > 16.000 61 (33 schools) Slovenia
lowering

2016/17 -Carbon footprint > 16.000 63 (33 schools) Slovenia
lowering

In the first period of campaign (2010-2013) when the campaign was focused on waste
separation and territorially limited to the Gorenjska region the core of campaign was the
competition of schools in separate waste collection. Lectures with environmental topics
and on-site visits to waste treatment facilities were included (Senega¢nik, Baggia,
Znidarsi¢, & Petrovié, 2014:; Senegacnik, Baggia, Znidar§i¢, & Komatar, 2015; Vu,
Senegacnik, & Baggia, 2012). After 2013, the campaign included also other
environmental aspects. From 2014, the focus was given to lowering the carbon footprint
including a wide number of important environmental aspects (waste treatment, waste
minimization, responsible use of energy etc.). The competition in separate waste
collection was substituted with a number of other activities. Therefore, every school
prepared an individual yearly plan of environmental activities. Results of environmental
activities were presented at so-called Eco-points, where posters with reports and pictures
with environmental content were exhibited. Environmental activities of schools were
presented on the campaign’s Facebook profile. Schools competed in various
environmental activities such as lowering the carbon footprint of the school, video reports
with environmental content etc. (Kampanja Pozor(!)ni za okolje 2016/17, 2016).

As a constituent part of the campaign a survey on environmental topics was performed.
In the first years, the questions were mainly related to waste separation practice in school
and at home. During the years, questions on other environmental problems as are use of
energy, use of water etc., were included. The comparison of the survey results enables
identification of trends and changes secondary school students’ environmental attitude.
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Some questions were substituted or partly modified and therefore direct comparison is
not always possible.

3 Main findings of the surveys

As mentioned, some questions in survey changed during the years. At beginning, survey
was focused on waste treatment and was later extended to other environmental topics.
Nevertheless, when analysing results of surveys, it is reasonable to divide questions into
various thematic assemblies.

3.1 Environmental awareness

Every year a set of questions in the survey was devoted to the environmental awareness.
Students were asked to estimate environmental awareness of their classmates (included
each year) as well as their own environmental awareness (not included in years 2013/14
and 2014/15). It is understandable that answers on such questions are always to a
considerable extent subjective. Five point Likert-type scale was used (from 1 — very low
awareness to 5 — very high awareness). It is not astonishing that students estimated their
own awareness every year with about 0.5 of unit higher rating than awareness of their
schoolmates. Ratings of students own environmental awareness were in the area between
3.58 and 3.67, while the ratings of environmental awareness of their schoolmates ranged
between 2.95 and 3.09 (except in the year 2014/15 when it was higher — 3.28).

It can be expected that students could respond more objectively to the question which
factor has the strongest impact on their environmental awareness. As presented in Figure
1 answers are comparable during the years of survey. Family (about 45 %) and media
(30-35 %) have the highest impact, while the impact of classmates is the weakest.
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2016/17 45% 1% ] 3% 6%

Family
2015/16 45% 0% 3% 7%

Teachers
2014/15 45% B 33% 5%

B Classmates

2013/14 46% 0% 3% 7%

Media (inernet, radio, TV,
2012/13 45% usfl]l 1% 8% newspapers etc.)

Other
2011/12 43% x| 0% 7%

0% 20% 40% 60% 80% 100%

Figure 1: Which factor has the strongest impact on your environmental awareness?
3.2 Woaste treatment

In the first three years of the campaign, waste treatment (and separate waste collection in
particular) was the main subject of the campaign. In the following years, the topic of
waste treatment has remained an important consistent part of survey as it has a significant
impact on carbon footprint. The questions in this section were related to general view on
the waste problem as well as on the waste treatment practice at home and in school.

Students were asked what they think about separate waste collection. Options for answers
on this question slightly changed during the time; therefore, straightforward comparison
is not possible. The question, “What is your opinion about separate waste collection?” is
presented in Figure 2.
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Lowering
2016/17 | 79%‘ | 39
2015/16 ‘ 78%‘ ‘ 4%
2014/15 ‘ 79‘%‘: ‘ 3%
2013/14 ‘ 7‘0% ‘ 39
2012/13 ‘ ‘ 65% ‘ 1%
2011/12 ‘ 52% ‘ 3%
2010/11 49% 3%
0% 20% 40% 60% 80% 100%
M | do not care about separate collection.
M | think separate waste collection is not important (1 and 2 are merged in 2014/15).
® When other people will collect waste separately, | will join them (excluded in 2014/15).
M Separate waste collection is task of municipal services.
Separate waste collection is absolutely necessary and useful.
Other.

Figure 2: Which of the following statements best expresses your relation to the separate
waste collection?

There was a considerable increase in the number of students who think that separate waste
collection is necessary and useful (from 49% in 2010/11 to 79% in 2016/17).

Students were asked about their contribution to lower the amount of waste. This question
was introduced in 2012/13. The structure of the answers is shown in Figure 3.
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0,00%

2012/13 2013/14 2014/15 2015/16 2016/17

B | use reusable shopping bag.

H | only buy as many things as | need.

m | drink tap water (I do not buy water in plastic bottles.)
| try to use waste packaging into other purposes.

M | separate waste and in this way help to recycling.

M | do not care about these problems.

Figure 3: How do you personally contribute to lowering of waste quantity?

Students were allowed to select more than one answer. It is evident that the share of
students who do not care about waste at all is low. They especially contribute to lower
waste using separate waste collection but also with avoidance of purchasing water in
plastic bottles and use of reusable shopping bags.
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The problem of discarded food was also included in the survey in 2012/13. This is not
only environmental but also an ethical problem. Students were allowed to choose multiple
answers among:
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47%

50,00%

9%

40,00% -
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20,00% -
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%
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0,00%
2012/13 2013/14 2014/15 2015/16 2016/17

m | take only so much food as | can eat.

B | save the rest of the food and eat it later or | give the rest of food to domestic animals.
M | put the rest of the food into the container for biological waste or on the compost.

| put the rest of the food in the first waste bin | see.

M | do not care about this problem, as there is enough food for everyone.

M | do not know. | am not interested in this problem.

Figure 4: What do you do with waste food?

The share of students who take care of waste food prevention has increased to a certain
degree in the period from 2012 to 2017.

3.3 Saving of electric energy

From the school year 2014/15, a set of questions was devoted to the saving of electric
energy. Students were asked how often they use individual ways of saving electricity.
Likert scale was used to answer the questions: 1 — never, 2 — rarely, 3 — occasionally, 4 —
often, 5 — always. The average rating was calculated. Values of average ratings of
particular ways of electricity saving are shown in Figure 5.
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M We dry the laundry on the air and not in the dryer.
In our household, consider the energy label when purchasing household appliances.
B We do not leave electric devices in standby state but we disconnect them from network.

B When we leave the room, we turn off the light and other electric devices (PC, TV etc.).

Figure 5: How often do you in your household save electricity in one of the following
ways?

It is evident from Figure 5 that switching off electrical devices and drying laundry on the
air are relatively often used for electricity saving. Important differences between
particular years are not observed.

34 Saving of heat energy
Students were asked about saving heating energy. Likert type scale was used: 1 — never,

2 — rarely, 3 — occasionally, 4 — often, 5 — always. The average rating was calculated.
Values of average ratings of particular ways of heat saving are shown in Figure 6.
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M We regulate the room temperature during the day and night.

B We perform long-term ventilation with slightly opened windows.

m We ventilate the rooms quickly and intensively (3-5 minutes) three times a day.

Figure 6: In which of the following ways do you in your household save heat energy?

The results show that more attention is paid to the ventilation than to the regulation of
temperature.

3.5 Saving of water

Students were also asked how often they implement individual measures to save water.
Likert’s scale was used: 1 — never, 2 —rarely, 3 — occasionally, 4 — often, 5 — always. The
average rating was calculated. Values of average ratings of particular ways of saving of

water are shown in Figure 7.
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We turn on washing machine and dishwasher only when they are full.

1 We practice showering instead of bathing in the bathroom.
H | close water while | soap my hands.

H | close water while | brush my teeth.

Figure 7: In which of the following ways do you in your household save water?

Itis evident from the Figure 7, that there are almost no differences among particular years
and that the students often use individual ways of saving of water, except for closing the

tap water during washing hands.

3.6 Sustainable mobility

Students were asked about their care for sustainable mobility. Therefore, questions on
cycling, walking short distances, organizing group transport with classmates and usage
of public transport were included in the survey. Five point Likert type scale was used.
Values of average ratings of using individual ways of sustainable mobility are shown in

Figure 8.
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1 When it is not possible to use bicycle | use public transport.
H | try to share a common transport.

H | go by foot or use bicycle for short distances.

Figure 8: How do | minimize my environmental impact caused by transport?

The results show that students often or at least occasionally use some forms of sustainable
mobility.

3.7 Lowering of carbon/water footprint

The question about individual ways of lowering carbon footprint or water footprint was
included in 2016/17. Examples of lowering carbon (or water) footprint were given, and
student were asked how often they use these possibilities. The five point Likert scale was
used. Average ratings of individual answers for the school year 2016/17 are shown in
Figure 9. As mentioned this set of questions was not included earlier therefore comparison
with other years is not possible.
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Figure 9: How often do you try to lower your carbon (water) footprint with ...?

Separate collection of waste and reuse & recycling are the most common modes of
lowering of carbon footprint meanwhile sustainable mobility and sustainable
consumption seem to be the less important.

4 Conclusions

At the beginning of the campaign, only two municipalities participated, while later the
campaign was extended to the Gorenjska region and after the school year 2012/13 to the
entire Slovenia. Main characteristics of the students’ attitude to the environment and their
behaviour in everyday practice have been found during the years of conducting the
survey.

We can emphasize some findings:

e Family and media have the strongest influence on the environmental awareness
of the students.

e  The share of students who find waste separation as useful and absolute necessary
increased from about 50 % in the first two years to the almost 80 % in the school
year 2014/15 and has remained constant in the years 2015/16 and 2016/17.

e Students reduce the amount of waste in different ways, from separate waste
collection, use of reusable shopping bags, to avoidance of buying water in plastic
bottles.

e Students are aware of the discarded food problem and they try to avoid food
discarding. They use waste food to feed the animals or they put it in the container
for biological waste.
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e  The most important forms of saving electricity are turning off lights and electric
devices when leaving the room, as well as drying laundry on the air.

e  Quick ventilation of rooms for a few minutes seems to be the most common way
of heat saving.

e Students pay considerable attention to saving water.

e Students also pay attention to sustainable mobility particularly using bicycle or
walking short distances.

In this paper a brief review of some of the most outstanding charecteristcs of secondary
school students' attitude to the environment is presented. Hovewere, for more clear
conclusions more detailed statistic analysis of the data will need to be done.
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Povzetek IzobraZevalne institucije v svojih programih opisujejo znanja, ki
jih bodo med studijem pridobili njihovi slusatelji. Ce Zelimo govoriti o
pridobljenih ¢lovekovih kompetencah, moramo poleg znanja zagotoviti
ustrezne spretnosti in upostevati tudi clovekove zmoznosti.

V zapisanih standardih Mednarodnega zdruzenja za ergonomijo je natanéno
opredeljen zapis kljuénih kompetenc iz podrocja ergonomije, ki zajema
preiskovanje in analizo zahtev za oblikovanje ergonomije za zagotavljanje
ustrezne interakcije med delom, proizvodom in okoljem. Opredeljene so tudi
Cloveske sposobnosti in omejitve, analiza in interpretacija izsledkov
ergonomskih  proucevanj, dokumentiranje  ugotovitev, doloCanje
zdruzljivosti ¢loveskih zmogljivosti in nacrtovanih ali Ze obstojecih zahtev
ter razvijanje nacrtov za ergonomski design ali ukrepanje.

Poklicne kvalifikacije na podro¢ju ergonomije morajo vkljuéevati omenjene
vidike in jih povezovati z nevarnostmi in tveganji na delovnem mestu.

Kompetence na podrodju ergonomije so torej zelo kompleksna znanja,
zdruzena s spretnostmi in zmoznostmi, ki jih zagotavlja le dovolj osve$¢eno
delovno okolje v podjetjih.
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From Knowledge to Competencies in Ergonomics
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Abstract Knowledge which will be gained by students is presented in
programs prepared by educational institutions. If we want to talk about
gained human competency suitable skills should be provided taking into
account also human abilities.

Key ergonomics competences are describe in International association of
ergonomics. They include research and request analysis for ergonomics
structure for assurance of suitable interaction between work, product and
environment. Human abilities and constrains are also defined together with
analysis and interpretation of outcome of ergonomics studies, documentation
of findings, setting of compatibility of human abilities and planning of
already available demands and development of ergonomics design and
actions.

Profession qualification in the field of ergonomics must include above
mentioned aspects and connect them with dangers and risks in working
environment.

Competencies on the field of ergonomics are very complex knowledge
combined with skills and abilities which are achieved only highly aware
working environment in companies.
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1 Uvod

Industrija se vseskozi ukvarja z iskanjem virov za poveéanje uéinkovitosti svojega dela,
toda pri tem je ergonomija pogosto spregledana. Po kriznem obdobju, v ¢asu gospodarske
rasti, ob povecanju potreb po delovni sili in v okviru omejenih ¢loveskih virov, se pocasi
ponovno vzpostavlja ravnovesje med ponudbo in povprasevanjem na trgu delovne sile.
Ob tem se managerji v poslovnih in produkcijskih sistemih vse bolj zacenjajo zavedati
pomena ergonomije. Zdravje in varnost pri delu sta res izjemno pomembna elementa,
povezana s pravnim sistemom, toda to ne bi smel biti najve¢ji motivacijski dejavnik za
management, ki je odgovoren za to podrocje. Ergonomija je marsikdaj razumljena kot
visok in nepotreben strosek pri vzpostavljanju sistema za zmanjSevanje napak, sistema za
ugotavljanje in prepreCevanje preobremenitev zaposlenih, sistema preventive za
zmanjsevanje pojava bolezni itd. Management preveckrat pozablja, da ergonomija svoj
vpliv §iri vsaj v treh smereh — v smeri povecevanja u¢inkovitosti, v smeri dviga motivacije
in v smeri zmanj$evanja absentizma in predvsem prezentizma.

Vlozek v ergonomijo je na prvi pogled strosek, toda razmisljanje je seveda napacno. V
ergonomijo je nesmiselno vlagati brezglavo in brez ugotovljenih dejstev na podlagi ocen
in meritev. Ergonomija je res kompleksna veda in na tem podro¢ju obstaja cela vrsta
metod za ugotavljanje preobremenjenosti zaposlenih. Znanje, ki je potrebno za
obvladovanje ergonomskih principov je povezano z mnogimi podro¢ji in tvori
interdisciplinarni presek naravoslovnih, humanisti¢nih in druzboslovnih znanosti.

Pravi pogled na ergonomijo dobimo $ele v SirSem ¢asovnem kontekstu, ko zaposleni svoje
delo izvajajo z ve¢jo motivacijo, so bolj ucinkoviti in posledi¢no bolj zdravi. Fluktuacija
¢loveskih virov se umiri in postane nadzorovana, zanesljiva in bolj stabilna.

Ob izpostavljanju uginkovitosti mislimo na optimizacijo gibov in na razbremenitev
kostno-misi¢nega sistema pri ¢loveku. Ergonomija je lahko zelo u¢inkovita v notranji
logistiki, ko bremen ni potrebno prelagati, prenasati, dvigovati in spuscati. Manj telesnih
naporov z vpeljavo ergonomskih resitev omogoca hitrejSe delovanje procesa (modularna
individualno prilagodljiva delovna mesta, transportni vozicki, valj¢ne transportne

proge...).

V podjetjih je izjemno pomembna ergonomska kultura oz. sistem "ziveti ergonomijo"
(Balanti¢, Z., Polajnar, A., Jevsnik, S., 2016a; Balanti¢, Z., Polajnar, A., Jevsnik, S.,
2016b). Ce se z uvajanjem ergonomskih resitev pomikamo od nastanka problema proti
njegovemu izvoru, smo naredili najve¢ za dvig omenjene kulture. Ker ergonomija ni
nekaj materialnega, pa¢ pa je skupek ustreznih ukrepov, tudi povezanih z ergonomsko
opremo na delovnih mestih, moramo pri smernicah izpostaviti kompetence na podrocju
ergonomije.
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2 Znanje in kompetence
2.1 Znanje

V industrijskih okoljih veliko dela poteka na obdelovalnih strojih, toda Se vedno je
prisotnega tudi precej ro¢nega dela. Ergonomija se na delovnih mestih pogosto izkaze s
povecanjem ucinkovitosti, saj zaposleni delo opravijo brez nepotrebnih dodatnih
naporov. Prav zato je ergonomija pogosto povezana z razmisljanjem o zdravem delovnem
mestu in manjsi odsotnosti iz dela. Ze dolgo ¢asa poznamo delovna mesta, ki so osnovana
na principu stojece/sedece delovno mesto. To moznost lahko dosezemo le z ustrezno
konstrukcijo delovnega mesta. Delovna mesta, ki teh moznosti ne omogocajo, postajajo
del preteklosti in vzrok za povecano stopnjo tveganja za zdravje zaposlenih. Vemo, da je
v vseh podjetjih potrebno pripraviti oceno tveganja (OT). lzdelavo OT v pisni obliki,
delodajalcem nalaga 17. ¢len Zakona o varnosti in zdravju pri delu (Uradni list §t
109/2011, 2011). Tveganja, katerim so delavci izpostavljeni, ali bi lahko bili izpostavljeni
pri delu, oceni v petih korakih:
¢ identifikacija oziroma odkrivanje nevarnosti;
e ugotovitev, kdo od delavcev bi bil lahko izpostavljen identificiranim
nevarnostim;
e OT, v kateri sta upoStevana verjetnost nastanka nezgod pri delu, poklicnih
bolezni oziroma bolezni v zvezi z delom in resnost njihovih posledic;
e odlocitev o tem, ali je tveganje sprejemljivo;
e odlocitev o uvedbi ukrepov za zmanjsanje nesprejemljivega tveganja.

Ce hotemo pripraviti izjavo o varnosti z oceno tveganja, s katero delodajalec dologi na¢in
in ukrepe za zagotavljanje varnosti in zdravja pri delu, je potrebno pridobiti ustrezne
certifikate s katerimi dokazujemo svojo usposobljenost za pripravo take ocene. Ustrezno
oceno tveganja lahko pripravi le strokovni delavec v sodelovanju z izvajalcem medicine
dela (Uradni list §t 109/2011, 2011). Za strokovne delavce obstaja to¢no dolo¢en obseg
znanj in podrocje, ki ga ta strokovnjak tudi pokriva (Uradni list §t 109/2011, 2011).

Povsem drugace je na podroju ergonomije, kjer je potrebno znanje bistveno bolj
obsezno. Tezko je predpisati obseg znanja, ki je potrebno za suvereno poznavanje
ergonomije, saj bi Ze na tej stopnji naleteli na nepremostljivo oviro. Izjemno kompleksno
in obsezno znanje iz podrodja tehniskih, humanisti¢nih in druzboslovnih ved lahko dobro
pozna le skupina strokovnjakov, Kjer vsak prispeva svojo specialnost. Prav zato na
podro¢ju ergonomije le redko sreCamo individualiste, ki suvereno pokrivajo celotno
paleto znan;.

2.2 Kompetence

Ce izhajamo iz ocene tveganja je na§ namen identificirati nevarnosti za zaposlenega v
delovnem procesu, napraviti oceno verjetnosti nezelenega dogodka, in oceniti resnost in
pogostost dogodkov, ki vplivajo na varnost in zdravje zaposlenih. Seveda lahko
ukrepamo ze dale¢ pred tem in tako prepre¢imo razvoj dogodkov, ki bi povecevali
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katerokoli tveganje. V tem delu klju¢no vlogo prevzame ergonomija - znanje iz podrocja
ergonomije — kompetence iz podro¢ja ergonomije.

Kompetence razumemo kot zmoznost prevzema odgovornosti za upravljanje s predhodno
pridobljenim znanjem. Je kombinacija spretnosti, izku$enj in znanja, pridruZijo pa se $e
osebnostne lastnosti in vrednote. Specificne kompetence dopolnjujejo Se prenosljive
kompetence (splosne kompetence, uporabne v razli¢nih poslovnih sistemih).

Zagotavljanje kompetenc mora biti povezano s klju¢nimi odgovornostmi, dejavnostmi in
nalogami, opredeljenimi pri ocenah tveganja. Sistemi za zagotavljanje usposobljenosti
morajo stremeti k vzpostaviti in vzdrzevanju usposobljenost za vse, ki so vkljuceni v delo,
povezano z ergonomijo, vkljuéno z menedzerji. Kljuéni del razvoja kompetenc je
utrjevanje znanja in ves¢in. Pri pridobivanju in vzdrzevanju kompetenc moramo skrbeti
za dobro povezanost novih znanj in izkusenj iz delovnih okolij.

Sodobni ¢as zahteva brezkompromisno suverenost nad strokovnimi kompetencami, ki jih
je potrebno razsiriti na druga podroc¢ja, kot so obvladovanje tujih jezikov, poznavanje in
obvladovanje racunalni$kih programov, inovativno razmisljanje, razumevanje drugih
kulturnih skupin, rudarjenje med veliko koli¢ino podatkov, nacrtovanje projektov in
procesov, funkcionalna pismenost, komuniciranje, itd.

Da se ne bi prevec¢ oddaljili od kompetenc v ergonomiji, naj poudarimo, da tu razumemo
sposobnost uporabe povezanih znanj iz podro¢ja ergonomije (medicina, biomehanika,
antropologija, kineziologija, fiziologija, psihologija, sociologija, ekologija, ekonomija,
organizacija dela, teorija sistemov, mehanski in industrijski inZeniring in industrijsko
oblikovanje), spretnosti (u¢inkovitost uresni¢evanja zamisli, temeljitost izvedbe ukrepov,
itd.) in vescine (izrazanje, organiziranje izvedb ukrepanj, rokovanje z ergonomskimi
napravami, prenos znanj, itd.).

2.3 Stopnje uénih ciljev

Kot smo Ze ugotovili, kompetence opredeljujejo uporabljene vescine in znanje, ki l[judem
omogocajo uspesno opravljanje svojega dela, ucni cilji pa so konkretne izobrazevalne
aktivnosti, ki vodijo do rezultatov.

Kompetence razvrs¢amo v tri skupine:

e vedenjske ali kognitivne kompetence (znanja za nacrtovanje reSitev pri
usmerjanju osebnih odlo¢itev — spretnosti, pridobljene z ucenjem in
neposrednimi izkusnjami, uporabljene za reSevanje vsakodnevnih problemov...),

o funkcionalne ali tehni¢ne kompetence (nanasSajo se na funkcije, procese in vloge
v organizaciji — vklju¢ujejo znanje in spretnosti pri realizaciji prakti¢nega dela...)
in

e strokovne kompetence (omogocajo uspeh v organizacijskem smislu).

Kompetence so pomembne zaradi posameznikove odgovornosti, njegove vloge in
sposobnosti. Kompetence so tudi nacin, kako preveriti, ali se je sluSatelj dejansko naucil
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necesa, kar je bilo opredeljeno z u¢nimi cilji, ki pa opredeljujejo kaj naj slusatelj doseze
ob koncu uénega obdobja. U¢ni cilji morajo biti specifi¢ni in merljivi, saj opredeljujejo,
kaj zelimo, da slusatelji poznajo in o tem dovolj vedo. Kompetence pa povedo, kako smo
lahko prepricani, da slusatelji u¢ne cilje tudi dejansko poznajo in o njih znajo tudi
presoditi. Pri tem znajo uporabljati tudi ustrezne metode, kar najlazje vidimo skozi

stopnje u¢nih ciljev — Bloomova taksonomija (slika 1) (Bloom, B., 2014; Bloom, B.,
1973).
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Bloomova taksonomija se je do danes nekoliko spreminjala in razvijala ¢asu primerno.
Klju¢na razlika se kaze v zadnjih dveh nivojih, ki sta se nekoliko spremenila in zamenjala.
Vrednotenje se danes ne prepoznava v 6. koraku, pa¢ pa v 5. koraku., sinteza pa je iz 5.
koraka presla v danasnji 6. korak s spremenjenim imenom in namenom — Kreiranje /
ustvarjanje (slika 2).

USTVARITI
SINTEZA VREDNOTITI

UPORABA UPORABITI

VSEBINA RAZUMETI

Slika 2: Posodobljena Bloomova kognitivna taksonomija (starej$a verzija iz leta 1956 — leva
stran, uporablja samostalni§ko obliko, novej$a verzija iz leta 2001 — desna stran pa
uporablja glagolsko obliko)

V 6 stopenjskem modelu kognitivne taksonomije, prvi dve stopnji dosegamo s
prou¢evanjem ucne vsebine (tekstovna oblika, video vsebine, multimedijska
predstavitev...). Ta del obicajno poteka individualno v nekaks$ni izolaciji, kjer obstaja
nevarnost dolgocasenja in miselne odsotnosti. Celovit pogled na 6-stopenjsko spletno
ucenje (slika 3) pa obicajno dozivljamo ucinkovito s socialnim tipom ucenja in
komunikacijo znotraj skupine z enakimi interesi.

. BT
“inkovyito spletno e

Slika 3: Tradicionalno in spletno ucenje
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Zanimiva izkuSnja je stalna prisotnost in visoka motivacija. Od tretje stopnje dalje
(uporabiti) je prisoten izziv in kakovostna izvedba nalog, saj v timu prav gotovo nekdo
nek dolocen del vsebine pozna bolje od ostalih, kar dviguje kakovost skupine oz. tima.

3 Kompetence v ergonomiji

Ergonomija je celota uporabnih znanj o skladnosti ¢lovekovih telesnih in dusevnih
zmoznosti z delovnim in Zivljenjskim okoljem. Kot interdisciplinarna dejavnost je sinteza
bioloskih, druzboslovnih in tehniskih ved. Izhajajo€ iz teh znanj eksperimentalno snuje
¢loveku prijetnejSe pogoje za zivljenje doma, na delovnem mestu in pri rekreaciji.
Ergonomsko oblikovan delovni in prosti ¢as, ergonomsko konstruirana orodja, stroji,
vozila, naprave, predvsem v vsakdanji rabi, stanovanja prispevajo k vecji produktivnosti
in humanizaciji dela. Ergonomija povezuje udobje in ugodje, zdravje ter produktivnost,
to pa pomeni, da prepleta medicinsko, biolosko in inzenirsko znanost. Zaposleni so
odgovorni za zdravje in kompetence, delodajalci pa za organizacijo in urejanje dela. Tako
zaposleni kot delodajalec morata med seboj intenzivno sodelovati. Zaposleni pridobijo
znanje o varnem in zdravem nacinu Zivljenja na delovnem mestu, ki ga lahko prenesejo
tudi v svoj zivljenjski slog in tako izbolj$ajo svoje zdravje. Bolj zdrav delavec je bolj
zadovoljen, hkrati pa pomeni tudi manjSe stroske =za delodajalca in
zdravstvenozavarovalni sistem zaradi bolniSkih odsotnosti (Balanti¢, Z., Polajnar, A.,
Jevsnik, S., 2016b).

Vsaka znanstvena ali strokovna disciplina zahteva definicijo klju¢nih kompetenc, saj
potencialni zaposleni lahko v njih tudi vidi pravi izbor svojega strokovnega profila.
Proaktivna ergonomija vnaprej resuje probleme zaradi neustreznih ¢loveskih faktorjev,
medtem, ko reaktivna ergonomija te tezave ureja potem, ko so tezave Ze nastopile.
Kljuc¢ne kompetence iz ergonomije lahko uporabimo na razli¢ne nacine:

e razvoj kurikuluma (nabor uénih vsebin) v ergonomiji,

e razvoj celovitih in nepristranskih ocen za razvoj kompetenc,

e priznavanje usposobljenosti diplomantov, ki imajo ergonomske kvalifikacije,

priznane s strani uradnih ustanov za potrjevanje ergonomije,

Na osnovi Bloomove taksonomije in glede na priporocila mednarodnih zdruzenj za
ergonomijo, lahko oblikujemo kljuéne kompetence v ergonomiji, ki jih lahko uporabimo
v vsaki organizaciji.

31 Zahteve po ergonomiji

Ergonomija prinasa ustrezno interakcijo med delom, izdelkom in okoljem ter cloveskimi
potrebami, zmogljivostmi in omejitvami. Potrebno je razumevanje teoreti¢nih osnov
nadrtovanja in pregleda ergonomije. Znati je potrebno uporabiti sistemski pristop k analizi
in razumeti zahteve po varnosti, konceptih tveganja, oceni tveganja in tveganju

upravljanja. Razumeti in obvladovati je potrebno koncept tveganja in raznolikost
dejavnikov, ki vplivajo na uspesnost ¢loveka pri delu in dejavnikov, ki vplivajo na
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kakovost Zivljenja. Razumeti je potrebno metodologijo merjenja in ocenjevalnih tehnik v
ergonomiji.

3.2 Analiza in razlaga ugotovitev

Ergonomske raziskave potekajo po znanih metodah (RULA, REBA, OWAS ...), zato je
potrebno znanje za relevantno razlago ugotovitev merilnih in analiticnih postopkov.
Izvajalec mora oceniti delovne razmere v zvezi s pricakovanji za varno, zadovoljivo in
ucinkovito izvajanje dela. Oceniti je potrebno ucéinek dejavnikov, ki vplivajo na
¢lovekovo zdravje in njegovo uspesnost. Analiza in razlaga raziskav mora biti natancna
in nepristranska. Kljuéna kompetenca zahteva tudi ustrezno razlago rezultatov in
razumevanje ustrezne teorije s smernicami, standardi in zakonodajo. Kompetentni
strokovnjak lahko upravici odlo¢itve glede ustreznih meril, ki bi vplivale na novo
oblikovanje ali resitev dolocenih ergonomskih tezav.

3.3 Posredovanje ugotovitev in dokumentiranje

Pripraviti je potrebno izérpno porogilo, Ki ustreza projektu oz. problemu in ga naro¢nik
razume. Kljuéna kompetenca je zahteva po jasnem in ucinkovitem komuniciranju s
strankami in zaposlenimi, ki jih prou€ujemo ter z ostalimi zainteresiranimi.

34 Dolocanje zdruZljivosti ¢lovekovih sposobnosti z zahtevami

Razumeti je potrebno raznolikost ljudi, katerim je potrebno prilagajati obliko delovnih
mest. Kompetentni strokovnjak mora dolo¢iti kakovost ujemanja in interakcijo med
znalilnostmi, zmoznostmi, zmoznostmi in motivacijo posameznika, organizacijo,
naértovanim ali obstoje¢im okoljem, uporabljenimi izdelki, opremo, delovnimi sistemi,
stroji in nalogami. Opredeljuje potencialna ali obstoje¢a obmog¢ja in naloge z visokim
tveganjem za zdravje in varnost zaposlenega. Doloc¢a in utemeljuje akcijski naért, Ce je
vir tezav mozno odstraniti z ergonomskimi ukrepi.

3.5 Razvoj in oblikovanje postavitve ergonomskih ukrepov ali intervencij

Kljuéna kompetenca zahteva celovit pogled na ergonomijo z vklju¢evanjem pristopov in
izvedbe za izboljsanje kakovost Zivljenja zaposlenih. Kompetentni strokovnjak razvija
strategije za uvedbo novega dizajna, razmislja o alternativah za izbolj$anje povezave med
osebo in proizvodom, nalogo ali okoljem, razvija uravnotezen nacrt za obvladovanje
tveganj z razumevanjem prioritet z vkljucenimi stroski in Kkoristmi. Strokovnjak
uc¢inkovito komunicira z managementom v organizaciji, vsemi zainteresiranimi stranmi
ter javnimi in strokovnimi sodelavci.
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3.6 Priporocila za uvedbo ergonomskih ukrepov

Kompetentni strokovnjak ustvarja in utemeljuje ustrezna priporoéila za spremembe na
podlagi zasnove. Na podlagi sprememb ustvarja in utemeljuje ustrezna priporodila za
organizacijsko nacrtovanje, izobrazevanje in usposabljanje osebja.

3.7 Priporocila za izboljSanje uspeSnosti zaposlenega

Izboljsanje ucinkovitosti se nanasa na stranke in vse zainteresirane strani na vseh ravneh
zaposlenih. Kompetentni strokovnjak nadzira izvedbo katerekoli faze celovitega nacrta
zagotavljanja ergonomije. Izvedba in upravljanje mora biti uc¢inkovito in z veliko mero
naklonjenosti.

3.8 Ocenjevanje izidov izvajanja priporo¢il o ergonomiji

Kompetentni strokovnjak spremlja ucinkovitost rezultatov izvajanja sprememb
ergonomije. lzvaja vrednotenje, pomembno za ergonomijo in udinkovito presoja o
kakovosti in u¢inkovitosti izvajanja sprememb ergonomije. Kadar je potrebno, spremeni
nacrt ali program v skladu z rezultati ocenjevanja. Razume nacela analize stroSkov in
koristi za vsako novo uvedbo ergonomskega ukrepa.

3.9 Profesionalni odnos

Strokovnjak pokaze zavezanost eti¢ni praksi in visokim standardom uspesnosti in deluje
v skladu z zakonskimi zahtevami (laboratorijske raziskave, terenske raziskave, prakti¢ne
aplikacije in povezane dejavnosti). Strokovnjak priznava osebne in strokovne prednosti
in omejitve ter priznava sposobnosti drugih. Strokovnjak osvezuje in pridobiva
najnovejSe znanje o ergonomiji in nacionalnih strategijah, pomembnih za ergonomsko
prakso. Vse teorije, metode, ugotovitve in interpretacije izpostavi v znanstvenem in
javnem forumu, kadar koli je to mogoce in vsekakor priznava vpliv ergonomije na
zivljenje ljudi.

4 Zakljugek

Ze v samem uvodu smo izpostavili pot od pridobljenega znanja do kompetenc na katerem
koli znanstvenem podro¢ju. Ergonomija ima $e posebno mesto, saj je to veda in znanost,
ki je izrazito interdisciplinarna. To pomeni, da je kompetencno polje izjemno Siroko in
obi¢ajno vezano na tim strokovnjakov iz posameznih specifi¢nih podrocij.

Ugotovitev se natan¢no zavedajo tudi snovalci standardov Mednarodnega zdruzenja za
ergonomijo, ki deluje v okviru IEA (International ergonomics Association) (IEA, 2018).
V nasi raziskavi smo tvorili sinergijo med znano Bloomovo kognitivno taksonomijo in
standardi na podrocju ergonomije. Sodobno interaktivno spletno ucenje prinasa pomik v
taksonometri¢nem krogu proti vi§jim nivojem z vse bolj poglobljenimi kompetencami.
Pri opredeljevanju kompetenc na posameznih stopnjah nam najprej pomaga opredelitev
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stopenj od prepoznavanja in razumevanja, ki tvorita osnovi nivo, do uporabe, analize,
vrednotenja in na koncu do ustvarjanja. Pri opisu kompetenc si pomagamo s klju¢nimi
besedami. Potrebno je definirati ukrepe in zapisati rezultate. Kompetence najbolje
razvrstimo s simuliranjem vprasanj in iskanjem odgovorov, ki opredeljujejo stopnjo
kompetenc, kar smo predstavili v stopenjski razvrstitvi ucnih ciljev.

Lok med usposobljenostjo in kompetencami se zaéne pri Sposobnosti ali spretnosti, ki se
pridobi ali razvije s pomoc¢jo usposabljanja ali izkuSenj. Sposobnost izhaja iz
pridobljenega znanja in iz prakti¢nih izkuSenj. Sposobnost lahko pridobimo z vztrajnim
in sistemati¢énim prizadevanjem za nemoteno in prilagodljivo izvajanje kompleksnih
dejavnosti ali delovnih nalog. Ob tem vkljucujemo ideje (kognitivne sposobnosti), stvari
(tehni¢ne vescine) in / ali ljudi (medosebne spretnosti). Spretnost je ucna sposobnost za
izvedbo vnaprej doloCenih rezultatov. Je naucena sposobnost, da doseze zeleni rezultat z
najvecjo gotovostjo in ucinkovitostjo, da bi lahko opravljali eno ali ve¢ delovnih nalog.

Kompetence razumemo kot skupek povezanih zmoZnosti, obveznosti, znanja in
spretnosti, ki strokovnjaku omogo¢ijo u¢inkovito in uspes$no delovanje na delovhem
mestu ali v dologeni situaciji. Kompetence vklju¢ujejo ve¢ kot samo znanja in spretnosti,
saj vkljucujejo Se sposobnosti zadovoljevanja opredeljenih zahtev in vedenje, kar pa je
bistveno za uporabo spretnosti. V' ergonomiji je zagotavljanje kompetenc izrazito
povezano s kljuénimi odgovornostmi, dejavnostmi in nalogami, opredeljenimi pri ocenah
tveganja in to za vse, ki so povezani v sistem zagotavljanja varnosti in zdravja pri delu —
vkljuéno z managerji. Sistem za zagotavljanje usposobljenosti morajo upostevati delovne
pogoje - tudi v izrednih razmerah.

Kompetence, ki jih uporabljamo pri reSevanju ergonomskih problemov je potrebno
uporabiti odgovorno, zato jih imenujemo tudi vedenjske oz. Zivljenjske spretnosti. Tem
kompetencam se pridruzijo tehni¢ne oz. funkcionalne kompetence in se nanasajo na
funkcije, procese in na vloge v procesu reSevanja ergonomskih nalog. Pri tem imamo v
mislih aktivno in razvojno vlogo pri metodoloskih in prakti¢nih pristopih pri oblikovanju
dolocenih ergonomskih sistemov. Kompetence so lahko tudi strokovne in so
pospesevalke uspesnosti in kakovosti v poslovnih okoljih, kjer gre za vodenje ljudi,
upostevanje predpisov in standardov, dogovarjanja itd.

Na koncu moramo izpostaviti regulacijsko zanko, ki vsekakor govori o strukturiranem
usposabljanju, povezanim z oceno tveganja in nadzornimi ukrepi. Zagotovljena mora biti
analiza usposabljanj in nacrt osvezevanja teh usposabljanj z dopolnjevanjem na kriticnih
in izpostavljenih nalogah. Omogociti moramo delne ponovne presoje, predvsem na
mestih, Kjer prihaja do izrazitih sprememb v tveganju. Kompetence usmerjamo k
ravnovesju med usposobljenostjo in nadzorom.
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1 Uvod

Poslovna odli¢nost ni sama sebi namen. Je pomemben izraz druzbene odgovornosti
posamezne zdruzbe,! ki je pogoj njenega trajnostnega razvoja.

Trditev, da je druZzbena odgovornost pogoj trajnostnega razvoja, je na prvi pogled sicer
logi¢na, vendar je treba priznati, da v tem pogledu tudi stroka ni v celoti soglasna.
Friedman na primer trdi, da je »druzbena odgovornost podjetij povecanje dobi¢ka« in
opozarja, da imajo lahko socialni izdatki negativni vpliv na investitorje. Drugi pa
nasprotno trdijo, da bodo investitorji nagradili podjetje, ki je socialno usmerjeno, in sicer
z nalozbami, kljub tveganju nizjih donosov (obe trditvi najdemo v Milne in Chan, 1999,
povzeto po Van Staden, 2000, 9).

Ena od tezav je dejstvo, da je oceno druzbene odgovornosti tezko zajeti v en kazalnik
oziroma informacijo, saj je ve¢plasten pojem. Kljub temu obstajajo empiri¢ne raziskave,
ki kazejo, da druzbeno odgovorno poslovanje povecuje tako trzno vrednost zdruzbe (npr.
Zeng, 2013) kot njeno dobickonosnost (npr. Zakari, 2017).

V tem prispevku bomo zato podali model poslovnega sistema, ki je usmerjen v trajnostni
razvoj na podlagi ustreznih informacij za poslovno odlo¢anje. V njegovem okviru bomo
poiskali prvine druzbene odgovornosti in poslovne odli¢nosti.

Za oblikovanje takega modela je nujno opredeliti temeljno izhodis¢e modela, ki pomeni
izlozek iz poslovnega sistema. V ta namen bomo v naslednjem poglavju predstavili in
utemeljili zakon dodane vrednosti.

2 Zakon dodane vrednosti

Na kratko bomo povzeli naslednja izhodis¢a:?
1. temeljni cilj oziroma zelja Cloveka je njegov obstoj, ki izhaja iz nagona po
samoohranitvi, iz njega pa izvirajo njegove osnovne potrebe in interesi;
2. zato si €lovek Zeli zagotoviti ustrezno varnost;® v ta namen oblikuje razli¢ne
organizacijske sisteme; sestavina delovanja vsakega organizacijskega sistema pa
je tveganje, ki to varnost ogroza;

1V tem prispevku bomo s pojmom zdruzba razumeli vse oblike organizacij, ki se ukvarjajo s
poslovanjem.

2 Ve& v Bergant (2017, 99).

3 Seveda mislimo na varnost z dolgoroénega vidika in v naj3irSem smislu. Tudi Zelji po uZivanju in
raziskovanju sta npr. podrejeni varnosti, ki je pogoj za doseganje vseh drugih ciljev ¢loveka.
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3. brez obvladovanja tveganj* ni ustvarjanja dodane vrednosti,® ki (kot rezerva za
zagotavljanje varnosti) izraza skupni interes vseh elementov organizacijskega
sistema (ljudi);

4. 7z zdruzevanjem v organizacijski sistem in z delovanjem v njegovem okviru
posameznik prispeva k skupnemu cilju tega sistema, to je dodani vrednosti;

5. kadar dodana vrednost (v najSirSem smislu) ni (ali ni ve¢) skupni cilj
udelezencev, gre za sistem, ki je v procesu razpadanja;

6. udelezenci obvladujejo tveganje skladno s svojimi posameznimi interesi v mejah
objektivnih moznosti in v mejah, ki jih postavlja okolje;

7. pri zakonskem ali pogodbenem urejanju medsebojnih razmerij med udelezenci
Vv organizacijskem sistemu neizogibno pride do prerazporejanja tveganja;

8. temeljni interes vseh udeleZencev v organizacijskem sistemu je pridobitev
deleza v ustvarjeni dodani vrednosti, sorazmerno s prevzetim tveganjem;

9. de so interesi udeleZencev ustrezno zadovoljeni (in ne prevladajo ozki in
kratkoro¢ni interesi posameznikov), je organizacijski sistem v ravnovesju;

10. nastanek nesorazmerja med sprejetim tveganjem® in donosom, ki pripada
posameznemu udeleZencu, povzro¢i nastanek entropijskih sil oziroma poveca
njihovo mo¢ v sistemu,

11. krepitev entropijskih sil poslabsuje razmerja med udeleZenci in ogroza trajnostni
razvoj organizacijskega sistema, kar lahko privede celo do nasilnih dejanj;

12. temeljna pogoja u€inkovitega sodelovanja udelezencev sta ustrezna raven znanja
oziroma usposobljenosti in temu primerni informacijski sistem’ z vkljuenim
primernim komunikacijskim procesom;

13. vkljucevanje vec¢jega Stevila udelezencev v delovanje sistema (zlasti v pogledu
odloc¢anja) je lahko nefunkcionalno in neucinkovito, zato so nujne resitve v Smeri
uporabe ustreznih metod za njihovo ustvarjalno sodelovanje® in u¢inkovitega
sistema nadziranja;

14. udelezenci organizacijskega sistema so (S0)odgovorni za zagotovitev obstoja in
trajnostnega razvoja sistema, ¢e je skupno sprejeta njegova trajnostna usmeritev.

Na podlagi zgornjih izhodis¢ opredelimo splo$ni zakon ustvarjanja in usmerjanja
dodane vrednosti (v nadaljevanju krajSe: zakon dodane vrednosti), ki obsega dva vidika:
1. dodana vrednost je Ccisti izid delovanja organizacijskega sistema pri
obvladovanju tveganja, ki je lasten sistemu in pripada nosilcem tveganja

4 Obvladovanje tveganj v najSirSem smislu obsega odlo¢itve o izogibanju tveganju in o
prevzemanju tveganja ter ustrezno delovanje v zvezi s tem.

5 Pri tem je z dodano vrednostjo miSljen najsirSe opredeljen cilj, ki izraza skupna pri¢akovanja
udelezencev v organizacijskem sistemu.

6 Sprejeto tveganje je najsirsi izraz udeleZendevega prispevka v organizacijskem sistemu.

7 Oboje je odvisno od vrednot, kulture, etike in norm (VKEN), saj imajo bistven vpliv na
pridobivanje, izbor in uporabo znanja in informacij, zaradi Cesar je potreben prehod od
enostranskega menedzmenta znanja na menedzment soodvisnih vrednot, vednosti in znanja kot
sestavin ¢lovekovih subjektivnih izhodis¢ za katero koli dejavnost; VKEN morajo biti sinergijsko
usmerjene in omogocati interdisciplinarno ustvarjalno sodelovanje (Mulej, 1979).

8 Vet o metodah za ustvarjalno sodelovanje in njihovih sinergij v Mulej et al. (2000, 211-244).
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sorazmerno njihovemu prispevku k delovanju organizacijskega sistema (vidik
ustvarjanja dodane vrednosti);

2. nesorazmerno visoka ali nesorazmerno nizka udelezba posameznih nosilcev
tveganja v dodani vrednosti (glede na njihov delovni prispevek) povecuje
entropijo organizacijskega sistema in ogroza uresnicevanje njegovega
trajnostnega razvoja (vidik usmerjanja dodane vrednosti).

Splosni zakon je zato, ker velja v vseh druzbenih sistemih® (preteklih, sedanjih in
prihodnjih), ki so usmerjeni v trajnostni razvoj in ima v razli¢nih gospodarskih in
politi¢nih okoljih ter v razli¢nih vrstah organiziranosti (razmerjih med ljudmi) zdruzb,
razli¢ne pojavne oblike svoje navzocnosti.

Vsebinsko gledano je dodana vrednost samo tista novoustvarjena vrednost, ki ne
zmanj$uje vrednosti bogastva zdruzbe (in druZbe), Seprav se v celoti porabi (potrosi).*
To pomeni, da ovrednoteni potrosek delovne sile'! vsebinsko ne pomeni novoustvarjene
vrednosti. Podobno velja za oportunitetni stroSek kapitala, ki pomeni vloZeno preteklo
delo.

Ce ovrednoteni potrosek delovne sile in oportunitetni strosek kapitala oditejemo od
dodane vrednosti, dobimo novo kategorijo, to je presezna dodana vrednost, Ki je predmet
delitve med deleZniki poslovnega sistema?? in je edini pravi vir celovitega placila za delo

in napor pri obvladovanju tveganj zdruzbe.®

Sirse govorimo o "celoviti neto dodani vrednosti" (angl.: total net value added - TNVA).
Sestavljajo jo tri razseznosti, ki pomenijo tri druzbene vrednote: ekonomska, okoljska in
druzbena (Business Dictionary, 2015).}* To je skladno z naleli trajnostnega
racunovodstva, (triple bottom line accounting), ki obsega ekonomsko, socialno in
okoljsko porocanje (triple bottom line reporting). Le-to je usmerjeno v trajnostno
radunovodstvo (sustainability accounting) in pomeni vrhunec v razvoju radunovodstva'®
(Schaltegger et al.,2006, 6).

SirSe razumevanje dodane vrednosti je poznano tudi kot "razsirjena dodana vrednost"
(expanded added value) (npr. Mook, 2003). Merjenje dodane vrednosti se ne omejuje ve¢

% Dokler obstajata vsaj dva, na katerikoli na¢in povezana ¢loveka.

10 Dodana vrednost je ocena prispevka zdruzbe k druzbeni blaginji (bogastvu), s katerim zdruzba
upravicuje svoj obstoj (ICA, 2014, tocka 1.3).

11 Npr. minimalna placa.

12 podrobnejsa opredelitev deleznikov je v Bergant (2017, 167 in 2017a, 66).

13 Veg o presezni dodani vrednosti v Bergant (2017, 166).

14 Kategorija "total net value added" je v tuji strokovni literaturi pogosto obravnavana tudi z
raunskega vidika. V takem primeru jo moramo prevajati kot "celotna« in ne "celovita". Zadnja
namre¢ kaZze na SirSe razumevanje vsebine dodane vrednosti (ekonomski, socialni in okoljski
vidik).

15 To je pravzaprav zadnja faza v razvoju ratunovodstva, ki pa e zdale ni v celoti razvita. Ve¢ o
razvoju racunovodstva v Bergant (2017).
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samo na racunovodske podatke, saj so Ze razviti Stevilni modeli, ki dopolnjujejo klasi¢ne
ratunovodske informacije (npr.: EVAS-expanded value added statement, Community
Social Return on Investment Model) (Mook et al., 2003a in 2007). Tak pristop naceloma
podpira tudi Direktiva Evropske unije (EU, 3003, to¢ka 14b), ki priporo¢a tudi uporabo
neracunovodskih kazalnikov za boljSe razumevanje dosezkov zdruzbe.

3 Izkaz preseZzne dodane vrednosti

Pri prakticni uporabi predstavljenih izhodiS¢ in zakona dodane vrednosti je nujno
oblikovati sistem ustreznih informacij kot podlago za odlocanje o delitvi dodane
vrednosti. V tem prispevku se bomo omejili na tradicionalne racunovodske kategorije, ki
ze kazejo zaCetek potrebnih sprememb. Rezultat je prikazan v izkazu dodane vrednosti
(IPDV), ki ga kaze tabela 1.1

16 podrobnejsa razlaga postavk v tabeli in s praktiénim primerom v Bergant (2017).
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Tabela 1: I1zkaz preseZne dodane vrednosti (IPDV)

Kategorija Letox| Leto | Naért | Indeksi
X+l | x+2
1 2 3 4 13/2 1453

A. OBLIKOVANJE PDV
Prihodki od prodaje
Sprememba vrednosti zalog
Str. blaga, mat. in storitev
Amortizacija
Strosek minimalnih plac
Strosek kapitala
Presezna dodana vrednost iz poslovanja
(1-2-3-4-5-6)
8 | Drugi poslovni prihodki
9 | Drugi poslovni odhodki
10 | Presezna dodana vrednost iz rednega
delovanja (7+8-9)
11 | lzredni prihodki
12 | lIzredni odhodki
13 | Celotna PDV (10+11-12)
B. RAZPOREDITEV PDV
14 | PDV za financerje
15 | PDV za neaktivne lastnike finan¢nega
kapitala (dividende)
16 | PDV za drzavo
17 | PDV za neupravljavce
(14+15+16)
18 | PDV za zaposlence
19 | Zadrzana PDV za zaposlence
20 | Zadrzana PDV za aktivne lastnike
finan¢nega kapitala
21 | PDV upravljavce (18+19+20)
22 | Celotna PDV (17+21) =13

N[O IWIN(F

Osnovne znacilnosti IPDV so zlasti:

1. IPDV uposteva enakopravnost deleznikov skladno z zakonom dodane vrednosti,
prispeva k izkazovanju druzbene odgovornosti zdruzbe ter njene usmerjenosti v
trajnostni razvoj;

2. IPDV ne pomeni samo drugacnega pogleda na poslovni izid zdruzbe, temvec
kaze, da dobicek ni temeljna informacija o poslovanju z vidika druzbene
odgovornosti zdruzbe, Se manj pa z vidika njenega trajnostnega razvoja; dobicka
kot kategorije v IPDV namre¢ preprosto ni vec,
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3. stem IPDV prevzame vodilno vlogo pred izkazom poslovnega izida, saj ga ne
moremo ve¢ obravnavati samo kot dopolnilno informacijo izkaza poslovnega
izida;

4. IPDV pomeni pomembno podlago za analiziranje ucinkovitosti in uspes$nosti
poslovanja zdruzbe;

5. IPDV pomeni pomembno informacijo predvsem za deleznike zdruzbe, ki nosijo
tveganje v poslovanju;

6. IPDV je lahko pomembna informacija za investitorje in poslovne partnerje,
zlasti z vidika dolgoro¢nega in stabilnega poslovanja;

7. IPDV je lahko pomembna informacija tudi za zainteresirano SirSo javnost, zlasti
v pogledu druzbene odgovornosti; pri tem je pomembna zlasti informacija o
strukturi razporeditve presezne dodane vrednosti.

Tako kot tradicionalni racunovodski izkazi po veljavnih racunovodskih standardih
zahtevajo izdelavo pojasnil, tudi IPDV zahteva pripravo pojasnil, ki razlagajo njegove
posamezne postavke in dodajajo tudi neradunovodske podatke.’

Izkaz presezne dodane vrednosti ima tudi nekaj pomanjkljivosti:

1) pri primerjalni presoji zdruzbe z drugimi zdruzbami ali znotraj dejavnosti je
primerljivost slabsa, ¢e obstajajo razlike v izhodi$¢ih za dolo¢anje minimalne
place ali ocene oportunitetnih stroskov finan¢nega kapitala;

2) zaradi enakih razlogov je IPDV lahko manj primeren za statisticno obdelavo na
ravni drzave in za primerjave med drzavami.

Tezave v zvezi s primerljivostjo je mozno zadovoljivo preseCi z ustreznim
standardiziranim izkazom, ki pa bo nedvomno predmet razvoja v daljSem ¢asovnem
obdobju.

Tabela 1 sicer kaze povezanost IPDV z izkazom poslovnega izida, vendar za njegovo
pripravo je izkaz poslovnega izida popolnoma nepotreben. To ne pomeni, da ga ne bi
pripravljali, saj vsebuje (zaradi druga¢nega pogleda na poslovanje) koristne dopolnilne
informacije, zlasti v okviru poslovodnega racunovodstva in ustreznega notranjega
poro¢anja.!® To velja zlasti za prehodno obdobje do vegje uveljavitve izkaza presezne
dodane vrednosti.

4 Model poslovodenja na podlagi dodane vrednosti

Na podlagi utemeljitev pomembnosti dodane vrednosti lahko oblikujemo model
poslovodenja na podlagi dodane vrednosti, saj lahko na tej podlagi v njeni osnovni, Se
bolje pa v §irsi opredelitvi, v najve¢ji meri upoStevamo interese deleznikov. Zato Smo jo
na sliki 1 izbrali kot temeljni cilj poslovodenja zdruzbe.

17'Veg o teh pojasnilih v Bergant (2017, 49 in 175).
18 Ve¢ 0 notranjem poroganju v Bergant (2015): Kodeks nacel notranjega poro&anja. Ljubljana:
Institut za poslovodno racunovodstvo in Zveza ekonomistov Slovenije.
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Slika 1 opredeljuje dve temeljni podrodji poslovodenja:
e obseg bruto dodane vrednosti (ustvarjanje BDV),
e strukturo bruto dodane vrednosti (usmerjanje BDV)

Pri tem naj takoj poudarimo, da z dodano vrednostjo na sliki 1 mislimo njeno naj$ir$o
opredelitev, torej tudi z nerac¢unovodsko izrazenimi dosezki oziroma donosi.

Na raunovodsko merjeni obseg bruto dodane vrednosti (BDV), ki vsebuje tudi
amortizacijo, poslovodstvo vpliva prek prihodkov in stro§kov materiala in storitev ter
zmanj$anja procesov, ki ne nosijo dodane vrednosti. To je podroc¢je tradicionalne
ekonomike podjetja, ki obsega zlasti:

e oceno trga in nacrtovanje osnovne dejavnosti,

e nabavo in obvladovanje nabavnih stroskov,
ustvarjanje proizvodov in storitev ter obvladovanje stroskov ustvarjanja,
prodajo in obvladovanje prodajnih stroskov,
obvladovanje posrednih in splo$nih stroskov,
uporabo poslovnega in finan¢nega vzvoda.

Na ra¢unovodsko merjeno strukturo BDV poslovodstvo vpliva zlasti z odlo¢itvami, Ki pa
so predmet ekonomike dodane vrednosti, in sicer zlasti v zvezi:

s politiko amortiziranja neopredmetenih in opredmetenih dolgoroc¢nih sredstev,
s stroski dela, z razvojem zaposlencev, z intelektualnim kapitalom,

s stroski financiranja ter z zagotavljanjem placilne sposobnosti zdruzbe,

z nacrtovanjem in optimiranjem davénih obremenitev,

z oblikovanjem in izvajanjem politike dividend;

z zadrzanim dobi¢kom.

oakwhE

Pomembno podlago za tovrstne odlo¢itve daje nacrtovanje in analiziranje celovite dodane
vrednosti. Le-ta mora oblikovati informacije z vseh treh podro¢ij, ki odrazajo druzbeno
odgovornost podjetja in vplivajo na njegov trajnostni razvoj. To so ekonomsko, socialno
in okoljsko podrocje, kar je tudi razvidno s slike 1. S temi podro¢ji povezane informacije
pa seveda niso samo ra¢unovodske.

Pri ocenjevanju ustreznosti odloc¢itev na teh podrocjih s trajnostnega vidika si lahko
pomagamo z naceli in priporocili I1SO standardov o kakovosti poslovanja na teh
podrogjih, kar tudi nakazuje slika 1.%°

19 podrobneje 1SO standarde obravnava in opredeljuje njihov namen na ekonomskem, socialnem in
okoljskem podrocju Kiauta (2016, 5).
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Slika 1: Model poslovodenja na podlagi dodane vrednosti
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Podrocje kakovosti seveda obsega tudi tekoCe poslovanje, usmerjeno na povecevanje
prihodkov in obvladovanje stroskov, torej na kakovost poslovnih u¢inkov, kar je razvidno
s slike 1. Seveda tudi to podrogje obravnavajo ISO standardi. Ze v poglavju 6.3 smo
ugotovili, da ve¢ja kakovost poslovanja pomembno prispeva k zmanjSevanju entropijskih
sil v poslovnem sistemu in s tem k povecanju dodane vrednosti. Zato so v ta namen
oblikovani Ze $tevilni modeli poslovodenja (npr. Kralj, 2001, 119 in Winbauer Catana,
2001, 49).

Slika 1 kaze Se na pomembno razseznost poslovodenja, to je eti¢nost delovanja, kar je
neposredno povezano z druzbeno odgovornostjo zdruzbe.

Na sliki 1 je prikazana tudi ena od temeljnih vsebin in razseznosti poslovodenja, to je
obvladovanje tveganj.

Nasteta in na sliki 1 prikazana podroc¢ja poslovnih odlocitev odrazajo vso tezo in
odgovornost poslovodstva, njihove posledice pa se neposredno kazZejo v ustvarjeni dodani
vrednosti, (ne)upostevanju druzbene odgovornosti, s tem pa tudi v moznostih trajnostnega
razvoja zdruzbe. Tako usmeritev podpira tudi empiri¢na raziskava, ki utemeljuje dodano
vrednost kot enega klju¢nih kazalcev trajnostnega razvoja (Oshika, Saka, 2015, 14).

Nedvomno prikazani model zahteva nadaljnje poglobljeno teoreti¢no delo. Postavlja na
primer vpraSanje ustreznosti uporabe kategorije dobicka v razlicnih znanih in
uveljavljenih ekonomskih modelih (na primer pri ocenjevanju vrednosti podjetij).
Predvsem pa pomeni pomembne spremembe v obstoje¢em pravnem redu.?

20 Ppotrebne spremembe pravnega reda $e ne pomenijo zahteve po radikalnem ukinjanju
kapitalistiCnega sistema kot takega, temve¢ zgolj priblizevanje sistemu ekonomske demokracije.
(ve€ o potrebnih spremembah pravnega reda v Bohinc (2017).
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Pri tem je koristno upostevati, da »razlog za nevkljucevanje drugih deleznikov poleg
kapitala v upravljanje ni nepremostljiv tehni¢ni problem, ampak gre za odpore popolnoma
ideoloske narave oziroma za vprasanje moc¢i in prevlade v korporaciji ter od tod v
gospodarstvu in druzbi« (Bohinc, 2017, 133).

Pri tem ne smemo pozabiti, da tolikSne spremembe v samo eni drzavi niso verjetne
oziroma so skoraj nemogoce. Gre torej za spreminjanje sploSnega pogleda na svet in
delovanje ¢loveka v njem. Nujno je torej povezovanje na §ir$i ravni, kar pa seveda ne gre
¢ez nocC.

Najmocnejsi argument za pripravo in uveljavljanje spremembe je nedvomno alternativa,
ki ni zanimiva za nobenega. To je nadaljevanje sedanjih trendov v svetu, ki nikakor niso
spodbudni in z njimi ne moremo biti zadovoljni. Seveda pa je spremembe treba ustrezno
predstaviti, kar je svojevrsten izziv tako za stroko, ko gre za pripravo kot za politiko, ko
gre za udejanjanje.

5 Zakljucek

7Ze iz komentarja k sliki 1 je razvidno nujno upostevanje nacel kakovosti v poslovanju
zdruzbe predvsem zaradi njene druzbene odgovornosti, usmerjene v trajnostni razvoj. Kje
je pri vsem tem mesto odli¢nosti v poslovanju? Odli¢nost je naceloma proces stalnega
izboljSevanja kakovosti.?! Odli¢nost v poslovanju torej omogoda stalno konkurenéno
prednost in trajnostni razvoj zdruzbe. Obenem je najvi§ji izraz njene druZzbene
odgovornosti.

K doseganju poslovne odli¢nosti lahko prispevajo $tevilni modeli poslovodenja in orodja
celovite kakovosti (total quality management),? ki pa so, Ze zaradi potrebe po prakti¢ni
uporabi, nujno usmerjeni na posamezna podrocja poslovanja. Vsak model ima svoje
prednosti in slabosti, njegova uporaba ni nujno optimalna v vsaki zdruzbi, saj se le-te
razlikujejo v Stevilnih posebnostih.

Slika 1 daje nacelno in celovito podlago za oblikovanje poslanstva, vizije in strategije
posamezne zdruzbe, kjer sta kakovost in s tem tudi poslovna odliénost sestavina
poslovanja, ki uposteva druzbeno odgovornost in je usmerjeno v trajnostni razvoj
zdruzbe.

Pri tem bi morale zdruzbe imeti podporo tudi na ravni drzave zlasti v okviru ustreznega
pravnega reda s ciljem razvoja ustrezne korporacijske kulture, javne uprave in
civilizacijskih norm.

2 Opredelitve poslovne odli¢nosti so sicer $tevilne (npr.: Bric, 2013; Savi¢ et al., 2007; Nemec,
2000).

225 TQM orodji mislimo na uporabo standardov sistemov vodenja 1SO 9001, na modele odli¢nosti,
nagrade kakovosti, krozke kakovosti, krozke izboljsav, povezovanje sistemov vodenja
(kombinacije ve¢ ISO standardov) in na njim podobna orodja in pristope (Savi¢ et al., 2007).
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Pri oblikovanju in jacanju te podpore je izredno pomembna vloga civilne druzbe v
najsirSem smislu. V tem okviru naj spomnimo na 10 pobud, ki so bile predstavljene na
posvetu o druzbeni odgovornosti v Drzavnem svetu RS (DS, 2018).
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Povzetek 4. industrijska revolucija postavlja organizacije pred nove izzive.
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ki jih prinasa 4. industrijska revolucija. Predstavljeni so rezultati raziskave,
katere cilj je bil ugotoviti, ali imajo posamezniki razvite potrebne
kompetence za delovanje znotraj hitro spreminjajo¢ega se okolja in pred
kak$ne izzive se postavlja kadrovski management glede razvoja
posameznikovih kompetenc v prihodnosti.
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Abstract The 4th industrial revolution places organizations in front of new
challenges. The development of new technologies, the integration of
information systems among themselves and the discovery of new ways of
organizing work should also be followed by the functioning of human
resources management. Human resources management is at a point where it
has to transform its operations and redefine not only goals, but also the paths
for achieving them. The paper focuses on the individual's competencies
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1 Uvod

Ena glavnih tem leto$njega Svetovnega gospodarskega foruma (World Economic
Forum), ki se je odvijal janurja v Davosu, se je nanasala na razvoj industrije v prihodnosti,
natancneje, na vpliv 4. industrijske revolucije (Industrija 4.0). Industrija 4.0. je nastala
kot nemska drzavna iniciativa, ki jo je nemska vlada vpletla v Strategijo za nemska
podjetja in drzavo leta 2011. Kasneje jo je v celoti povzela in podprla tudi vsa Evropska
unija. Podobna iniciativa je v istem Casu nastala v ZDA in sicer pod imenom Smart
Manufacturing Leadership Coalition (SMLC), katere pobudnice so bile vegje
multinacionalke. Cilj obeh strategij je okrepitev gospodarstva, poveCanje njegove
konkurencnosti predvsem pa zagotoviti visok zivljenjski standard, nova delovna mesta in
uporabo novih tehnologij. To pa je mozno zgolj z interdisciplinarno industrijsko sintezo.
Ce smo do sedaj govorili o e-poslovanju (e-zdravstvo, e-$olstvo, e-uprava,...), se v sklopu
Industrije 4.0. uporabljajo izrazi, povezani s pametnim poslovanjem (pametni izdelki,
pametna tehnologija, pametna industrija....). Evolucija, ki smo ji pri¢a, kaze na to, da se
pomikamo iz digitalnega poslovanja na tako imenovano virtualno poslovanje. Cilj
virtualnega poslovanja je omejiti rizicnost poslovnih subjektov turbulencam, ki so
prisotne v okolju, hkrati pa upravljati kompleksnost delovanja povezovanja razli¢nih
sistemov med seboj. Zaradi napredne uporabe tehnologij in s tem znizevanja stroskov ter
vecje ucinkovitosti na drugi strani, bo prislo do transformacije delovanja posameznih
sistemov, ki bodo povezovali virtualni in realni svet med seboj. Vecje spremembe, ki
bodo vidne kot posledice Industrije 4.0. se bodo nanasale na mobilno tehnologijo in s tem
povezano vizualizacijo, na upravljanje infrastrukture v oblaku, na virtualne mreze, kjer
bodo povezani posamezni sistemi med seboj, na analize ogromnih koli¢in podatkov v
realnem ¢asu in podobno. S tem se bodo avtomatizirala delovna mesta, povecala se bo
produktivnost, visja bo kakovost izdelkov, delovna mesta bodo bolj zahtevna in s tem
tudi bolje placana, bolj varni bodo delovni pogoji, manj bo izgub in s tem povezanimi
nizji proizvodni stroski,....Lahko reCemo, da bo potrebno v prihodnosti povezati
interdisciplinarna znanja v celoto, imeti tako konceptualne, kadrovske kot tudi tehni¢ne
izkuS$nje in jih smiselno vpeti v strateSke odlocitve v delovanju na delovnem mestu.

2 Vpliv Industrije 4.0. na delovanje kadrovskega managementa

Eno pomembnejsih vlog pri prilagajanju poslovnih subjektov reformam, ki jih prinaSa
Industrija 4.0., bo imel kadrovski management. Do danes je bilo delovanje kadrovskega
managementa osredotoCeno predvsem na definiranje in izvajanje kadrovskih procesov, ki
so se deloma povezovali z ostalimi procesi v podjetju. Tako v strokovni literaturi naletimo
na definiranje kadrovskega managementa kot strateSkega pristopa pri ucinkovitem
zaposlovanju in razvoju visoko zavzetih in kvalificiranih zaposlenih v sklopu doseganja
strateSkih ciljev (Noe et al., 2017; Crawshaw et al., 2017). Kadrovski management
namre¢ Ze nekaj Casa ni le ve¢ izvajanje kadrovskih procesov in administrativnih opravil,
povezanih z njimi, ampak je del strateSkega managementa. Kadrovski procesi kot so
zaposlovanje, razvoj kadrov, napredovanje, premescanje, izobrazevanje, motiviranje in
ostali, so vpeti v strategije podjetij in s tem v jedro obstoja in vizije podjetja. Lahko
re¢emo, da je osnova delovanja kadrovskega managementa povezovanje 3 komponent:
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razvoja posameznika (kompetence), razvoja timskega dela (sodelovanje) in
organizacijskega razvoja (strukture in procesi). Cilj kadrovskega managementa je tako
povezati vse omenjene komponente med seboj in jih preplesti s ciljem doseganja
definiranih strateskih ciljev.

Miiller in Hopf (2017) ugotavljata, da smo ljudje postali del informacijskih mrez preko
uporabe mobilnih naprav. Industrija 4.0 vpeljuje nov nadin poslovanja in organizacije
delovnih procesov, ki temelji na sinergijski povezanosti med zaposlenimi in novimi
tehnologijami, ki so osnova za digitalno transformacijo. Upesno prilagajanje poslovanja
in delovnih procesov Indutriji 4.0. je odvisno od strateskih odlo¢itev na vseh ravneh
management. Miiller in Hopf (2017) med drugim trdita, da se spremembe, ki jih prinasa
Industrija 4.0. v najve¢ji meri nanasajo na zaposlene. Zaposleni morajo biti seznanjeni z
najnovejsimi izsledki digitalizacije, mrezenja in Industrije 4.0.

Hecklau in ostali (2016) izpostavljajo 5 izzivov, ki jih prinasa Industrija 4.0 na podro¢ju
poslovanja podjetij:

1. Ekonomski izzivi — razvoj globalizacije in konkurenénosti podjetij zahteva
skrajSevanje odzivnih Casov, skrajSanje zivljenjskega cikla in zmanjSanje
stroskov produkta. Okolje sili podjetja k vecji fleksibilnosti in razvoju novih
poslovnih modelov, ki bodo omogocali vi§jo stopnjo storitev in vecjo
prilagoljivost Zeljam posameznega kupca. To poveCuje kompleksnost
organiziranosti med kupci in dobavitelji, zato je sodelovanje med njimi
bistvenega pomena za nadaljni razvoj podjetij.

2. Socialni izzivi — v najve¢ji meri se kazejo v demografskih spremembah. Mladi
ljudje tezje dobijo zaposlitev, kar povzroca njihov odhod v tujino. Ghoshray in
ostali (2016) izpostavljajo kot posledico ne samo izgubo znanja, temve¢ tudi
veéje Stevilo delovno starejSih ljudi v primerjavi mlajSo populacijo. Odhod
mladih ni vedno povezan s pomanjkanjem delovnih mest, kot ugotavljajo
Kolesnikova in ostali (2015), temvec tudi z dojemanjem nacina dela. Mladi
zelijo delo, ki bi jih izpopolnjevalo, jim nudilo fleksibilnost in omogocalo
usklajevanje dela in druzine.

3. Tehni¢ni izzivi — razvoj informacijskih tehnologij zahteva analize velikih koli¢in
podatkov. Zaradi tega je potrebno nadgraditi mrezne povezave in informacijsko
infrastrukturo v podjetju. Uporabnikom mora biti omogocen dostop do podatkov
iz razli¢nih platform, kar olaj$a in pohitri delo na eni strani, na drugi strani pa
povecuje moznost zlorabe podatkov. Zato podjetja v veliki meri namenjajo
pozornost informacijski varnosti. Informacijska tehnologija je ranljiva bodisi
zaradi slabe zasnove ali zaradi pomankljive kakovosti nadzora pred nesrecami
ali napadi. Zato je varnost informacijskega sistema, v katerem se hranijo
pomembne in vitalne informacije, nujna za neprekinjeno in uspesno poslovanje
vsakega podjetja (Bernik in Prislan, 2012).

4. OKoljski izzivi — hiter razvoj tehnologij in s tem drugacen nacin dela vpliva tudi
na okolje in njegovo onesnazenost, ki se odraza v klimatskih spremembah.
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Naravni viri postajajo vse bolj kriti¢ni. Zaradi podnebnih sprememb prihaja do
pomanjkanja vodnih in ostalih naravnih virov.

5. Politi¢ni in zakonodajni izzivi — organizacijam, ki razvijajo nove tehnologije, je
potrebno nuditi politicno podporo v obliki razli¢nih fundacij in projektov in jim
omogociti integracijo novih tehnologij v obstojeCe sisteme. Izpostaviti je
potrebno vprasanje zasebnosti, ker povezovanje sistemov omogoca dostopnost
podatkov na pametnih napravah. Zato je izjemnega pomena, da se dostopnost in
operiranje s podatki tudi pravno formalno uredi.

Iz tega sledi, da Industrija 4.0. zahteva celovit koncept razvoja posameznika, ki bo
temeljil na njegovi multifunkcionalnosti in bo povezoval njegove tehni¢ne, kadrovske in
konceptualne izkusnje. Z drugimi besedami torej, posameznik ne bo ve¢ zgolj ekspert na
enem podro¢ju, temve¢ bo njegova mislenost in sklepanje temeljila na povezovanju znanj
z razli¢nih podrocij. Posameznik kot specialist, ki ga poznamo danes, bo s¢asoma postal
generalist, ki se bo sposoben spoprijeti s povezanimi problemi iz drugih specifi¢nih
podrocij na podlagi sintetiziranega znanja in poiskati najoptimalnejSo resitev v danem
trenutku. To pomeni, da bo moral svoje temeljno znanje vseZivljenjsko dograjevati z
znanji iz sorodnih podrocij in iskati povezovalne tocke za iskanje skupnih resitev. Pri tem
bo odigral pomembno vlogo kadrovski management, saj bo kot temeljni koncept razvoja
posameznika definiral njegove osebnostne, strokovne in delovne kompetence.

2.1 Razvoj modela kompetenc za potrebe Industrije 4.0

Ena zmed temeljnih nalog kadrovskega managementa v sklopu Industrije 4.0, je razvoj
zaposlenih, ki bo zadovoljil sedanje in prihodnje potrebe visokotehnoloskega napredka.
U¢inkovit razvoj zaposlenih je mogoc¢e doseci z definiranjem in spremljanjem njihovih
kompetenc. Kompetence posameznika predstavljajo splet njegovega znanja, vesS¢in,
spretnosti, kot tudi njegovih vrednost in ostalih osebnostnih osebnostnih znacilnosti, ki
jih ima, da lahko uspe$no in u¢inkovito opravlja svoje delo (Berger in Berger, 2017).
Naloga kadrovskega managementa je definiranje, razvijanje in upravljanje kompetenc
posameznika skladno z zahtevami delovnega mesta. Sam proces upravljanja s
kompetencami mora biti stratesko naravnan in podprt ne samo s strani najvi§jega vodstva,
temvecd tudi s strani linijskih vodij s ciljem doseganja kvalificiranosti zaposlenega (Decius
in Schaper, 2017) Kvalificiranost zaposlenega predstavlja proces razvoja zahtevanih
kompetenc na delovnem mestu, ki ga posameznik doseze s pomo¢jo izobrazevanja in
usposabljanja. Kvalificiranost in razvoj kompetenc sta zato v medsebojni interakciji in se
konstantno dopolnjujeta. Medtem, ko je cilj razvoja kompetenc definirati zahtevane
kompetence in hkrati odkriti razlike med dejanskimi in zahtevanimi kompetencami
zaposlenega, je namen kvalificiranosti odprava the razlik (Hochdorffer et al., 2018).
Podrocje proucevanja kompetenc posameznikov je dokaj Siroko, ¢eprav lahko re¢emo, da
se raziskave najveCkrat nanaSajo na raziskovanje klju¢nih kompetenc, povezanih z
vodenjem, komuniciranjem, osebnostjo, vedenjem in ostalo, pa se v povezavi z
Indrustrijo 4.0 vse bolj preucuje tudi tako imenovane tehni¢ne kompetence, ki so
povezane z digitalnimi ve$¢inami (Lissitsa et al., 2017; Peng, 2017; Sousa in Rocha,
2018).
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Hecklau in ostali (2016) so na podlagi sprememb, ki jih prinasa Industrija 4.0. oblikovali
4 temelnje skupine kompetenc (Tabela 1).

Tabela 1: 4 temeljne skupine kompetenc 4.0 industrijske revolucije

Skupine kompetenc Zahtevane kompetence
Tehni¢ne Znanje s podrocja sodobne tehnologije
kompetence Tehni¢ne spretnosti

Razumevanje kompleksnosti procesov
Znanje o uporabi pametnih medijev
Spretnost kodiranja

Razumevanje pomena kibernetske varnosti

Metodoloske Kreativnost

kompetence Podjetnisko razmisljanje

Sposobnost reSevanja problemov
Sposobnost reSevanja konfliktov
Sposobnost sprejemanja lastnih odlocitev
Analiti¢ne sposobnosti

Sposobnosti raziskovanja

Sposobnost analize ve¢je koli¢ine podatkov
Socialne Razumevanje medkulturnih razlik
kompetence Znanje tujih jezikov

Komunikacijske spretnosti

Spretnost mrezenja

Sposobnost timskega dela

Sposobnost sodelovanja in sklepanja kompromisov
Sposobnost prenosa znanja

Vodstvene spretnosti

Osebne Fleksibilnost

kompetence Toleranca do sprememb

Zelja po uéenju

Sposobnost delati pod pritiskom
Trajnostna miselnost

Upostevanje zakonodaje in internih aktov
Vir: Hecklau in ostali (2016)

Poleg metodoloskih, socialnih in osebnih kompetenc so Hecklau in ostali (2016) natan¢no
definirali tudi tehni¢ne kompetence, povezane z tehni¢nimi izzivi, ki jih prinasa Industrija
4.0. Glede na to, da Indutrija 4.0. najve¢ sprememb prinasa na podroc¢ju digitalnih naprav
in njihovega povezovanja v virtualna omrezja, je jasno, da bodo posamezniki za
opravljanje svojega dela nujno potrebovali znanja in vesCine s podrocja pametnih medijev
in njihovega povezovanja z ostalimi kompleksnejSimi sistemi ob socasnem konstantnem
zagotavljanju najvisje mozne informacijske varnosti.
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3 Analiza raziskave
3.1 Raziskovalna vprasanja

Na podlagi zahtevanih kompetenc, ki jih prinasajo izzivi Industrije 4.0., smo se odlo¢ili,
da preverimo, v kolik$ni meri jih mladi imajo in katere izmed njih so tiste, ki so prisotne
v vecji oziroma manjsi meri. Zato smo izvedli raziskavo med $tudenti in z njeno pomoc;jo
skusali odgovoriti na naslednja raziskovalna vprasanja:

R1: Ali studenti imajo kljuéne kompetence 4. industrijske revolucije?
R2: Katere kompetence so najbolj in katere najmanj prisotne?

R3: Ali se kompetence razlikujejo glede na spol?

R4: Ali se kompetence razlikujejo glede na stopnjo Studija?

3.2 Instrument in spremenljivke

Odgovore na naSa raziskovalna vprasanja smo pridobili z raziskavo med S$tudenti
Fakultete za organizacijske vede Univerze v Mariboru.

Vprasalnik je bil zaprtega tipa. Sestavljen je bil iz dveh sklopov vprasanj. Prvi sklop so
bili osebni podatki Studenta, ki so zajemali vpraSanja glede spola, starosti, smer $tudija,
stopnje Studija in nacina Studija. Drugi sklop pa je zajemal vprasanja v zvezi z zaznavami
Studentov o prisotnosti kljuénih kompetenc (tehnicne kompetence — 6 vprasanj,
metodoloske kompetence — 8 vprasSanj, socialne kompetence — 8 vprasanj in osebne
kompetence — 6 vprasanj).

Zaznavanje Studentov o njihovih kompetencah (2. sklop vprasanj) je bil izmerjeno na
lestvici od 1 do 5, pri Cemer: 1 = se zelo ne strinjam, 2 = se ne strinjam, 3 = se niti ne
strinjam niti strinjam, 4 = se strinjam, 5 = se popolnoma strinjam.

3.3 Vzorec

Udelezenci v tej Studiji so bili Studenti Fakultete za organizacijske vede Univerze v
Mariboru, tako dodiplomskega (visokoSolskega in univerzitetnega Studija) kot
podiplomskega Studija. Zajeti so bili redni in izredni §tudenti, vseh treh smeri, torej smeri
Organizacija in management kadrovskih in izobrazevalnih sistemov, Organizacija in
management poslovnih in delovnih sistemov ter Organizacija in management
informacijskih sistemov.

Anketo je v celoti reSilo 73 Studentov. Med anketiranimi Studenti je bilo 53 Studentk
(72,6%) in 20 Studentov (27,4%). Starost anketirancev je bila od 19 do 48 let, najvec
anketirancev je bilo v starostni skupini od 19 do 27 let (76%). Povprecje anketirancev je
bilo 25 let. 38 anketirancev (52,1%) je bilo Studentov dodiplomskega visokoSolskega
strokovnega Studija, 9 anketirancev (12,3%) Studentov dodiplomskega univerzitetnega
Studija in 26 anketirancev (35,6%) podiplomskega magistrskega Studija. Vecina
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anketirancev (89%) je bilo §tudentov na smeri Organizacija in management kadrovskih
in izobrazevalnih sistemov, 4 anketiranci (5,5%) so bilo Studenti smeri Organizacija in
management poslovnih in delovnih sistemov in 8 anketirancev (11%) Studentov smeri
Organizacija in management informacijskih sistemov. Tri Cetrtine (75,3%) anketirancev
je bilo rednih Studentov, slaba cetrtina (24,7%) pa izrednih Studentov.

Za drugi sklop vprasanj smo izrac¢unali Cronbachov alfa koeficient. Izracunana vrednost
je 0,97 kar kaze na odli¢no zanesljivost meritev. V zvezi s sestavo in zna¢ilnostmi vzorca
menimo, da je reprezentativen.

4 Rezultati

V nasi raziskavi smo sprva Zeleli ugotoviti, ali Studenti imajo kompente, ki so klju¢ne za
prihodnost 4. industrijske revolucije (R1) ter katere kompetence so najbolj in katere
najmanj prisotne med Studenti (R2). Za pridobivanje odgovorov na prva dva zastavljena
raziskovalna vprasanja je bil pomemben predvsem drugi sklop vprasanj, ki se je nanasal
na Studentovo mnenje glede zastavljenih vprasanj v povezavi z dolo¢eno kompetenco. Tu
so $tudenti na lestvici od 1 do 5, pri ¢emer je pomenilo 1 = se zelo ne strinjam, 2 = se ne
strinjam, 3 = se niti ne strinjam niti strinjam, 4 = se strinjam, 5 = se popolnoma strinjam,
ocenjevali 28 trditev povezanih s kompetencami.

Odgovore smo analizirali in izra¢unali skupno povprecje za posamezno kompetenco,
Rezultati so prikazani v tabeli 2.

Tabela 2: Povpredja po sklopih kompetenc

N MIN MAX MEAN STD.
DEVIATION

TEHNICNE 73 3 5 3,93 ,505

METODOLOSKE 73 3 5 3,92 392

SOCIALNE 73 3 5 4,06 452

OSEBNE 73 3 5 4,02 AT2

Rezultati raziskave so pokazali, da so Studenti razmeroma visoko ocenjevali svojo
kompetentnost. Razlike med posameznimi sklopi kompetenc so bile majhne. Najbolje so
ocenili socialne kompetence, kjer je skupno povprecje 4,06, zelo podobno so ocenili
osebne kompetence (povpredje 4,02). NajslabSe, a $e vedno visoko so ocenili
metodoloske kompetence, kjer je povprecje malo pod 4 (3,92).

IzraCunali smo tudi povprecja za posamezne trditve povezane s kompetencami 4.
industrijske revolucije. Najvi§je ocenjene trditve so bile: “znam sodelovati in sklepati
kompromise” — povprecje 4,50, “Sem prilagodljiv (glede kraja in ¢asa opravljanja svojih
nalog)” — povprecje 4,50, “Sprejemam lastne odlocitve” — povprecje 4,49; “Sem



37. MEDNARODNA KONFERENCA O RAZVOJU ORGANIZACISKIH ZNANOSTI: 93
ORGANIZACIJA IN NEGOTOVOSTI V DIGITALNI DOBI
21. - 23. MAREC 2018, PORTOROZ, SLOVENIJA, KONFERENCNI ZBORNIK
M. Bernik in J. Znidarsi¢: Izzivi kadrovskega managementa znotraj 4. industrijske revolucije

sposoben timskega dela in slediti ekipnim pravilom” — povprecje 4,49 in “imam Zeljo po
ucenju — povprecje 4,39.

Najslabse pa so Studenti ocenili trditve: “Imam celovite tehni¢ne spretnost tudi za
reSevanje kompleksnih nalog - povprecje 3,53; “Za opravljanje svojega dela imam vso
potrebno znanje s podro¢ja sodobne tehnologije” — povpreje 3,76; “Razmisljam in
delujem podjetnisko” — 3,77, “Imam dobre spretnosti mrezenja” — povpreéje 3,78 in
“Znam analizirati ve¢je koli¢ine podatkov” — povprecje 3,80.

Nase naslednje raziskovalno vprasanje (R3) je bilo ali se kompetence razlikujejo glede
na spol.

Izracunali smo povprecja po sklopih kompetenc (tehni¢ne, metodoloske, socialne in
osebne) glede na spol. Rezultati raziskave so pokazali, da ni vecjih razlik med spoloma
glede posameznega sklopa kompetenc. Nekoliko vecja razlika je le pri tehni¢nih
kompetencah, kjer so jih zenke ocenile slabse od moskih (povpreéje za zenske je 3,86, za
moske pa 4,11) ter pri socialnih, ki pa so jih Zenske ocenile bolje kot moski (povprecje za
zenske 4,08, za oske pa 3,99 Pri ostalih dveh sklopih kompetenc so odgovarjali podobno
in vecjih razlik med spoloma ni (Tabela 3).

Tabela 3: Kompetence glede na spol

TEHNICNE | METODOLOSKE | SOCIALNE | OSEBNE
ZENSKE 3,86 3,93 4,08 4,02
MOSKI 4,11 3,89 3,99 4,03

Da bi potrdili odgovor na tretje raziskovalno vprasanje smo uporabili statisti¢cno metodo
“One-way ANOVO” (Tabela 3). Glede na pridobljene rezultate izracunanih povprecij
smo predvidevali, da se povpre¢na ocena sklopov kompetenc ne razlikuje gled na spol.
Kot vidimo v tabeli 3 naSa predvidevanja lahko potrdimo, saj rezultat kaze, da ni
statisticno znacilnih razlik glede na spol (Tabela 4).
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Tabela 4: ANOVO kompetence glede na spol
ANOVA
Sum of Mean
Squares df Square F Sig.
tehni¢ne Between Groups ,884 1 ,884 3,585 ,062
Within Groups 17,501 71 ,246
Total 18,384 72
metodoloske Between Groups ,023 1 ,023 ,145 ,705
Within Groups 11,042 71 ,156
Total 11,064 72
socialne Between Groups ,131 1 ,131 ,638 427
Within Groups 14,589 71 ,205
Total 14,720 72
osebne Between Groups ,003 1 ,003 ,013 ,908
Within Groups 16,014 71 ,226
Total 16,018 72

Izrac¢unali smo tudi Independent Sample t-test s katerem smo primerjali ali so razlike po
spolu pri posamezni trditvi statisticno pomembne. Statisticno pomembna je razlika pri
vprasanju »Na probleme vedno gledam v SirSem smislu«. (p = 0,01). Povpreéje pri
zenskah je 3,79, pri moskih pa 4,35. Statisticno pomembna razlika je bila tudi pri
vpraanju »Sprejemam spremembe, zlasti spremembe povezane z delom« (p = 0,047).
Povprecje pri Zenskah je 4,13 pri moskih pa 3,90.

Pri zadnjem raziskovalnem vprasanju nas je zanimalo, ali se kompetence razlikujejo glede
na stopnjo Studija. Rezultati raziskave so pokazali, da ni ve¢jih razlik med dodiplomskimi
visokoSolskimi S$tudenti, dodiplomskimi univerzitetnimi in magistrskimi Studenti.
Nekoliko vi§je so se pri ve€ini kompetenc, pricakovano, ocenili podiplomski Studenti.
Najvecja odstopanja so pri socialnih kompetencah (podiplomski — 4,15, univerzitetni —
3,85 in visokos$olski - 4,04) in osebnih kompetencah (podiplomski - 4,17, univerzitetni —
3,81 in visokos$olski 3,97), medtem ko so metodoloske kompetence ocenili zelo podobne
(Tabela 5).

Tabela 5: Kompetence glede na stopnjo Studija

TEHNICNE | METODOLOSKE | SOCIALNE | OSEBNE
DODIPL - VS 3,98 3,89 4,04 3,97
DODIPL- UNI 4 3,89 3,85 3,81
PODIPL - MAG | 3,93 3,96 4,15 4,17




37. MEDNARODNA KONFERENCA O RAZVOJU ORGANIZACISKIH ZNANOSTI: 95
ORGANIZACIJA IN NEGOTOVOSTI V DIGITALNI DOBI
21. - 23. MAREC 2018, PORTOROZ, SLOVENIJA, KONFERENCNI ZBORNIK
M. Bernik in J. Znidarsi¢: Izzivi kadrovskega managementa znotraj 4. industrijske revolucije

Izracunali smo tudi ANOVO, s katero smo preverili ali res ni statisticno pomembnih
razlik po sklopih kompetenc glede na stopnjo Studija. Rezultati so pokazali, da nasa
predvidevanja lahko potrdimo (Tabela 6)

Tabela 6: ANOVO kompetence glede na stopnjo Studija

ANOVA
Sum of Mean
Squares df Square F Sig.
tehni¢ne Between Groups ,375 2 ,187 128 ,486
Within Groups 18,010 70 ,257
Total 18,384 72
metodoloske Between Groups ,083 2 ,042 ,266 167
Within Groups 10,981 70 ,157
Total 11,064 72
socialne Between Groups ,652 2 ,326 1,621 ,205
Within Groups 14,068 70 ,201
Total 14,720 72
osebne Between Groups 1,019 2 ,510 2,378 ,100
Within Groups 14,998 70 214
Total 16,018 72

Podobno kot pri razlikah glede na spol smo tudi pri primerjavi glede na stopnjo Studija s
statisticno metodo ANOVO preverili, ali obstajajo statisticno pomembne razlike pri
posamezni trditvi. Rezultati so pokazali, da statisticno pomembnih razlik pri posameznih
trditvah med stopnjami §tudija ve¢inoma ni. Izjeme so le trditve “Imam Zeljo po uéenju”
(p = 0,000), “Razumem razli¢ne kulture, zlasti raznolike delovne navade” (p = 0,025) in
“Sposoben sem razumevanja in komuniciranja z razliénimi ljudmi po svetu” (p = 0,026).

5  Zakljutek

Rezultati naSe raziskave so pokazali, da so $tudenti razmeroma visoko ocenjevali svoje
kompetence. Rezultati so tudi pokazali, da ni statisti¢no pomembnih razlik ne glede spola
ne glede stopnje Studija. Ocenjujemo, da je takSen rezultat posledica vec razli¢nih dejstev
kot so dostopnost do digitalnih medijev in internetne infrastrukture, uspe$no ra¢unalnisko
opismenjevanje na primarnem in sekundarnem nivoju izobrazevanja, izobrazenost
anketirancev in podobno. Vsekakor rezultatov zaradi majhnega vzroca ne moremo
posplositi na celotno populacijo mladih, kar predstavlja tudi omejitev raziskave. Glede na
to, da so anketiranci sami ocenjevali svoje kompetence, predvidevamo, da bi bili rezultati
raziskave drugacni, Ce bi jih ocenjevali prijatelji oziroma sodelavci. To je tudi naslednji
korak, ki ga Zelimo raziskati, hktrati pa tudi ugotoviti, kakSna je diskrepanca med
dejanskimi in Zeljenimi kompetencami posameznika.
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pametne naprave s svojo veliko rac¢unsko zmogljivostjo ponujajo dolocenim
skupinam bolnikov: od enostavnega krmiljenja pametne naprave samo z gibi
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spremlja stanje zmedenega bolnika in ga dolocenih dejanjih poskusa
pomiriti; do pregleda orodij, s katerimi bi lahko razvili klepetalnega robota
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1 Uvod

Razvoj pametnih mobilnih naprav — telefonov in tablic — je pripeljal do stanja, v katerem
nosi uporabnik sodobne mobilne naprave s sabo precej ve¢ racunske in grafi¢ne moci, kot
so jo dobrih 10 let nazaj ponujali najbolj zmogljivi namizni raunalniki 1.

Ta mo¢ je na razpolago vsem uporabnikom, oddaljena samo nekaj potez s prstom po
zaslonu naprave. Kako pa bi to mo¢ lahko izkoristili ljudje, ki zaradi svojega stanja ne
morejo, niso sposobni, ali sploh ne znajo uporabljati mobilne naprave? Taki primeri so
npr. bolniki s poskodbami rok, nemirni bolniki, ki morajo biti privezani, ali zmedeni
bolniki (starej$i negovanci z demenco). Za vse tri obstajajo moznosti ali vsaj ideje, kako
bi jim olajsali zivljenje z uporabo mobilnih naprav.

2 Predlogi resitev
21 Upravljanje mobilne naprave s premiki glave

Bolnikom z negibljivimi rokami, ki drugace niso prizadeti, je Ze na voljo resitev: EVA
facial mouse (EVA facial mouse, 2018) je brezpla¢na aplikacija za mobilne naprave, ki
omogo¢i takemu bolniku upravljanje mobilne naprave samo z gibi glave. Aplikacija
potrebuje razli¢ico androida 4.1 ali novejSo in seveda sprednjo kamero na mobilni
napravi. Namestitev preko neobremenjene brezziéne WiFi povezave s ¢arovnikom traja
priblizno 5 minut, vkljuéno z nastavitvami obcutljivosti. Priporoca se tudi zamenjava
privzete tipkovnice na mobilni napravi z dodano EVA tipkovnico. Po namestitvi dobi
ekran mobilne naprave dodatne gradnike (slika 1). Najocitnejsi je kazalnik miske, kot
smo ga navajeni iz sveta namiznih ra¢unalnikov in se premika po ekranu skladno z gibi
glave uporabnika, ki je vidna na vrhu ekrana v sredini. Kliki se izvajajo z »drZanjem«
miske na istem mestu ekrana ve¢ kot pol sekunde in so predstavljeni s temnim krogom
okrog miskinega kazalca. Trak na levi strani je za klicanje najpogostejSih ukazov in za
zacasno ustavitev klikanja (ikona »postelja«).

EVA facial mouse je bila testirana na dveh mobilnih napravah, na pametnem telefonu
Galaxy A5 iz leta 2015 in Galaxy A5 iz leta 2017. Na novejSem telefonu je bil miskin
kazalec nemiren — neprestano je »skakal« gor-dol za nekaj milimetrov, kar je pogosto
onemogocilo »dolgi klik« oziroma simulacijo daljSega pritiska prsta. MoZzni razlog za to
bi lahko bil mnogo obcutljivejsa prednja kamera na novejSem modelu, ki zajema kar 16
milijonov tock. Resitve do oddaje tega prispevka Se nismo nasli.

! Na spletnih straneh podjetja Passmark Software najdemo teste zmogljivosti (CPU test
info, 2018) posameznih procesorjev , kjer lahko najdemo za Intel-ovega paradnega konja
iz leta 2006 Core2 Quad Q6700 passmark oceno 3297. Sodobni mobilni telefon visjega
srednjega razreda s podobno zgradbo centralnega procesorja in podobno ceno, npr.
Samsung Galaxy S7, pa ima pri istem testu oceno 8238 (Android passmark, 2018)
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ponedeljek

Slikal: Mobilni telefon z names$éeno EVE facial mouse, vir: avtor

Splosen vtis delovanje EVA facial mouse je bil sprejemljiv. Uéenje oziroma privajanje je
bilo kratkotrajno, na spletni strani razvijalcev pa so tudi povezave na vec¢ kratkih filmov
z razlago delovanja. Ce so bile na namizju mobilne naprave ikone aplikacij, je bilo
njihovo zaganjanje enostavno. Za vraéanje na prejsnji nivo ali »nazaj« je sluzila ikona na
levem traku. Nekaj tezav je bili z »listanjem« med posameznimi stranmi namizja, ker je
bilo potrebno »zadeti« gornji levi ali spodnji desni kot trenutnega ekrana. Ni pa nam
uspelo izvesti »potega« - simulacije vlecenja prsta po ekranu, kar omejuje uporabnost pri
vsakdanjem delu. Za namensko napravo — tabli¢ni racunalnik, name$¢en na nosilcu za
televizijo nad posteljo v bolniski sobi - pa vemo, da se bo uporabljal brez dotikov in lahko
njegovo namizje ze vnaprej prilagodimo takemu nacinu uporabe.

2.2 Nezahtevna resitev za uporabo tablice pri zmedenih osebah

Ko smo ze pri »bolni$ni¢ni postavitvi« (bolniska ali negovalna postelja in pred bolnikom,
negovancem ali starostnikom tabli¢ni ra¢unalnik na nosilcu za televizijo), bi jo lahko
uporabil za pomirjanje zmedenih bolnikov. Najpogostejsi predstavniki le-teh so bolniki v
zacetnih stadijih demence. Zmedeni bolniki so tezavni, ker se, ko se na primer prebudijo,
ne zavedajo svojega stanja, ne vedo, Kje so in kaj se z njimi dogaja in pogosto na svojo
roko »ukrepajo« (na silo vstajajo, vpijejo, odstranjujejo kisikovo masko, infuzije, kateter
...) in s temi dejanji otezijo zdravljenje ali celo ogrozajo sami sebe. Ker zdravstveno
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osebje ne more neprestano stati ob takem bolniku, da bi ga v trenutku, ko se prebudi,
pomirilo, je obicajna reSitev za take bolnike, da so privezani na posteljo, z dodatnimi
zankami pa imajo tudi mo¢no omejeno gibanje rok.

Ce bi uspeli na nek nadin s tabli¢nim raéunalnikom prepoznati, da bolnik potrebuje
pomiritev, bi mogoce lahko opustili tako strogo privezovanje. Tablica bi tako morala
zaznati poveCano aktivnost bolnika, ko se zbudi v zanj neznanem okolju in se pri¢ne
razgledovati okrog sebe. Prav razgledovanje oziroma gibe glave pa zazna EVA facial
mouse. ResSitev bi lahko bila aplikacija, ki bi skozi dalj ¢asa spremljala stanje EVA
miskinega kazalca.

Predlog videza aplikacije je prikazan na sliki 2 spodaj. Prilagojen je bolnikom s slab§im
vidom in brez izkusen;j pri delu s pametnimi napravami.

Premikaj glavo tako, da se bo kazalCek ustavil v kvadratku

b

Zacni tukaj Podrobnosti in kaj

(hitro pojasnilo) lahko naredim?

Fotografije za
i Pogovor
lepe spomine ©

Slika 2: Predlog aplikacije za zmedene bolnike. Vir: avtor

Aplikacija bi neprestano delovala na namizju in bi »poslusala« stanje kazalca EVA facial
mouse. Ce bi se ta v kratkem ¢asu zagel hitro premikati ali pogosto zael na oranzen okvir,
bi bil to zanjo znak, da se je bolnik prebudil oziroma postal nemiren. V tem primeru bi
lahko sprozila vec razli¢nih dejanj, prilagojenih posameznemu bolniku.
¢ Najbolj osnovno dejanje bi bilo preusmeritev bolnikove pozornosti na tablico
pred njim. To bi dosegli z utripanjem ekrana, ali z zvo¢nim opozorilom. Da ne
bi motili sosednjih bolnikov, bi zvok bolnik lahko dobil preko majhnih slusalk,
ki so obi¢ajen dodatek vsaki novi pametni napravi. Ker so kabli slusalk obicajno
kratki, bi bilo potrebno dokupiti podaljsek, ki bi kabel peljal po nosilcu za
televizijo.
e Ce ima bolnik tezave z branjem, bi aplikacija lahko zagnala vnaprej posnet
videoposnetek s svojci bolnika, kjer bi mu svojci razlozili njegovo stanje in ga s
tem mogoce pomirili.
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e  Aplikacija bi bolniku, ki $e bere, lahko ponudila dodatna pojasnila o njegovem
stanju in mu predlagala dejanja, ki jih lahko naredi sam, da izbolj$a svoje stanje.

e Po avtorjevih izkus$njah predvajanje druzinskih fotografij ali videoposnetkov
bolnika skoraj vedno pomiri in spravi v dobro voljo, saj mu pomaga obuditi
spomine. Ce bi fotografije §¢ opremili z zvoénim zapisom in s tekstovnimi
pripombami, bi dobili osebno multimedijsko predstavitev, ki bi bolnika lahko
pomirila za ves ¢as njenega trajanja.

e Bolnikom, ki $e kazejo zanimanje za okolico, bi lahko tabli¢ni racunalnik
nadomestil televizijo. Tehni¢no je povezava tablice v bolniSni¢no brezzi¢no
(WiFi) omrezje enostavna, izbrani operater pa bi za placilo lahko ponujal
pretocne video vsebine.

e Navsezadnje tabli¢ni racunalnik lahko sluzi tudi kot komunikacijska naprava, ki
preko bolnis$ni¢nega brezzi¢nega omrezja ali preko mobilnega omrezja omogoca
stike s svojci ali enostaven klic medicinske sestre. Po avtorjevih izkusnjah video-
klic lahko v veliki meri nadomesti neposredni stik, odli¢no pa se izkaze tudi v
primeru omejitve obiskov, na primer zaradi epidemij nalezljivih bolezni.

Od »bolni$niéne postavitve« bi lahko imelo korist tudi bolni$ni¢no osebje. Kamera
in aplikacija, ki brez prekinitve »opazujeta« bolnika, lahko sliko in zvok ali opozorilo
posljeta preko internega komunikacijskega omrezja tudi kam drugam, recimo
ustreznemu programu na namiznem racunalniku v sobi z bolniskim osebjem. Ti bi
tako dobili hiter pogled na bolnika in bi lahko bolje ocenili, kaj potrebuje ter tako
prihranili nekaj korakov, ki jih morajo danes narediti brez te informacije.

3 Moznost v bliznji bodo¢nosti — simulacija stika s so¢lovekom

Opisana aplikacija zahteva relativno malo vlozka, a tudi ne ponuja veliko. Bolniki ali
negovanci pogosto potrebujejo predvsem stik s so¢lovekom, ki pa ga bolni$ni¢no osebje
ne more neprestano nuditi, svojci pa tudi Zivijo svoja zivljenja. Kaj bi lahko tukaj
ponudila z ustrezno programsko opremo podprta pametna tablica? Ve¢ina gradnikov za
pravi »pogovor« clovek-stroj v raCunalniSkem svetu Ze obstaja.

Za pogovor potrebujemo sogovornika. Tega bi lahko nadomestili s splo§nim klepetalnim
robotom (ChatBot). Razvoj klepetalnih robotov v zadnjem ¢asu hitro napreduje, hkrati z
razvojem umetne inteligence na podrocju razumevanja govora. Primer splosnega chatbota
bi lahko bil microsoftova Tay (Tay, 2018), ki so jo leta 2016 zagnali na Twitterju in se je
ucila iz klepetov z drugimi uporabniki, a so jo Ze po 16 urah ugasnili, ker so jo zlonamerni
uporabniki naucili nesprejemljivih izrazov in odzivov. Razvoj klepetalnih robotov tudi ni
ve¢ domena laboratorijev, saj so razvojna orodja postala javno dostopna, na primer na
GitHub-u dostopno IBM-ovo orodje (Chatbot watson android, 2018), tako da bi se v
okviru vecjega projekta lahko razvil klepetalni robot, posebej namenjen bolnikom z
demenco. Ti so za obi¢ajne sogovornike hudo obremenjujo¢i, ker je njihova sposobnost
pomnjenja izrazito zmanj$anja in zato neprestano ponavljajo iste misli, ali pa jim je
neprestano potrebno pojasnjevati iste stvari. Klepetalni robot pa se ne utrudi ali navelica
in bi bil lahko za take bolnike ve¢ino ¢asa primeren »sogovornik«.
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Klepetalni roboti vecinoma delujejo na osnovi besedila, za omenjene bolnike pa
potrebujemo govorjeno besedo. Tu bi lahko uporabili v android vgrajene funkcijo
besedilo v govor (Text to speech), ki bi jo razsirili s slovenskim jezikom z aplikacijo
eBralec KSS (eBralec, 2018), ki pretvarja poljubno slovensko besedilo v govor. Van;j je
vgrajena tehnologija, ki so jo Alpineon, Amebis in Institut Jozef Stefan razvijali v zadnjih
desetletjih. Novejse izdaje androida z vgrajeno podporo slovenskemu jeziku tudi kar
dobro razumejo govorjeno slovensko besedo in jo znajo pretvoriti (Speech to Text) v
besedilo, ki bi ga nato posredovali klepetalnemu robotu, da bi bila komunikacija bolnik-
robot dvosmerna.

Kaj pa odziv robota na razli¢na ¢ustvena stanja? Tudi tukaj Ze obstajajo reSitve, ki
analizirajo sliko osebe ali v naSem primeru sprednje kamere na tablici in »prepoznajo«
nekatere najbolj pogoste ¢ustvene izraze obraza. Primer take je microsoftov programski
vmesnik (Emotion API, 2018), ki analizira sliko, poi$¢e obraze in na njih prepozna osem
Custvenih izrazov: jezo, prezir, gnus, strah, sreco, nevtralnost, Zzalost in preseneéenje. S
prilagoditvijo pogovora prepoznanemu ¢ustvenemu stanju bolnika bi tako dosegli boljsi
nivo komunikacije in s tem veéje zadovoljstvo bolnika.

Ce se pogovarjamo, Zelimo tudi videti sogovornika. Na tablici bi tako bolniku ez vegino
ekrana pokazali staticno sliko ali fotografijo robotove privzete »osebe« (avatarja). 1z
avtorjeve izkusnje spletnega klepetanja preko storitve Skype (Skype, 2018) tudi stati¢na
slika ob tezavah pri prenosu vecje koli¢ine podatkov preko omrezja pogosto zadostuje,
da je stik s sogovornikom bolj oseben, kot samo glasovni stik preko telefona.

4 Zakljucek

Posamezne tehnoloske resitve, ki bi pomagale bolnikom, oziroma izboljsale kakovost
njihovega bivanja v bolniski ali negovalni postelji, so ze na voljo. Zanimivo je tudi, da
jih je vecina brezpla¢na. Za zdruzitev v delujoc sistem bi tako potrebovali samo veliko
vlozenega dela — tako veliko, da presega zmoznosti posameznega razvijalca. Ob
zadostnih virih bi zdruzitev opisanih gradnikov v delujo¢ sistem nedvomno uspela.
Klepetalni robot seveda ne bi mogel nadomestiti osebja, ki skrbi za bolnike ali varovance,
lahko pa bi jim pomagal popestriti ¢as, ko osebje ali svojci ne morejo biti ob njih in bi
jim tako vsaj malo izboljsal kakovost bivanja v ustanovi, na katero so zaradi svoje stanja
vezani.
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Povzetek Kriterijske funkcije so v naravoslovnih znanostih pogosto
uporabljen koncept, zaradi ne-numeri¢nih, zgolj kvalitativnih uporab pa so
njihove druzboslovne in humanisti¢ne vzporednice delezne manj pozornosti
kvantitativnih raziskovalcev, saj je kriterijska funkcija tam prisotna le
implicitno. A nedavna Hoffmanova vmesniska teorija zaznav je s
kriterijskimi funkcijami posegla v samo jedro znanosti: dokazano so
veristiéne zaznave, ki odrazajo dejansko strukturo sveta, najvec¢ tako uspesne
kot zaznave, ki so zgolj prilagojene evolucijskemu prezivetju, kar ima
globoke filozofske posledice.

V prvem delu prispevka predstavimo pregled znanstvenih in tehnoloskih
uporab kriterijskih funkcij. Razviti konceptualni aparat apliciramo na
problem spreminjanja okolja, ki v antropocenu prehiteva zmoznosti
evolucijskega prilagajanja in opozorimo na filozofsko kontaminacijo z
iluzijami smisla, ki se kaze v novih oblikah odvisnosti od tehnologije.
Izpostavljen matemati¢ni aparat omogoca tako konceptualni razvoj
terapevtskih kot tudi regulativnih pristopov.
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Abstract Criterion functions are a frequently applied concept in natural
sciences, but parallel concepts in social sciences and humanities receive less
attention of quantitative researchers due to their qualitative, non-numeric
nature offering only an implicit presence of an underlying criterion function.
But recently, Hoffman et al. have applied evolutionary applications of
criterion functions to develop an interface theory of perception, which
reaches into the core philosophical question: they prove that veristic
perceptions, which resemble the true nature of universe, are at most as
successful as perceptions only tuned to the fitness function, which has deep
philosophical consequences.

In the first part of the contribution we overview the academic and
technological applications of explicit and implicit criterion functions. Then
we summarize the interface theory of perception. We apply the developed
conceptual apparatus to point out some existing problems of humanly
introduced change in the environment, that is too fast for the evolution to
adapt to. We argue that some observed addictions on technology are
instances of analogous problem, paralleling the exhibited cases among
insects within the human society, and offer that the developed mathematical
apparatus has potential both for conceptual development of treatments as
well as regulation of the exhibited phenomena.
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1 Uvod

Jones in Spraakman navajata primer, ko je eden od predavateljev veésekcijskih predavanj
Studente svoje sekcije predcasno seznanil z nalogami konénega izpita (Jones &
Spraakman, 2011). Studentje te sekcije so pisali konéni test precej bolje (povpredje 80,9)
od kolegov iz drugih sekcij (skupno povpreéje 68,9). Ko je goljufija pri§la na dan in bila
statisticno potrjena, so predavatelja nemudoma odpustili, Studentom sporne sekcije pa
ocene znizali, da so se statistitno ujemale s preostalimi sekcijami in dali moZnost
ponovnega preverjanja znanja, ¢e bi smatrali, da nova ocena ne odraza njihovega znanja.
Od devetdeset prizadetih Studentov jih je trideset vlozilo pritozbo, a so se po pogovoru
strinjali, da je bil ukrep primeren glede na neposteno pridobljeno prednost pri
ocenjevanju. Le dva tega nista mogla sprejeti. Eden od njiju je prisel v $olo s starSema,
ravnateljico in upokojenim uciteljem, ki sta podprla Studentovo mnenje, da ukrep
prilagoditve ocen ni ustrezen. Po pogovoru s prodekanom sta si premislilain se z ukrepom
strinjala. Njun otrok pa tega ni sprejel in je vztrajal pri svojem, podobno kot drugi od
omenjenih Studentov, ki je v Studentskem opisu izpitov zapisal zelo laskajo¢e mnenje o
(goljufivem) profesorju kot najboljSem profesorju, kar jih je srecal.

Narascanje povpreéne ocene v Studentskih indeksih je bilo potrjeno v mnogih raziskavah,
ki jih strukturirano povzema (Johnson, 2006). Mehanizme rasti povprecne ocene
poskusajo obrazloziti tri kljuéne teorije: teorija uéinkovitega poucevanja (McKeachie,
1969; Wachtel, 1998), teorija popustljivega ocenjevanja (Feldman, 1976; Wachtel, 1998)
in teorija pripisovanja uspeha (Gigliotti & Buchtel, 1990). Po prvi ugitelji vedno bolje
poucujejo, Studentje vedno ve¢ vedo, povprecne ocene pa zato zasluZzeno naraséajo. Po
drugi si profesorji s popustljivim ocenjevanjem »kupujejo« dobra mnenja na $tudentskih
anketah. Po tretji, ki je bila statisticno potrjena v obSirni raziskavi, predstavljeni v
(Johnson 2006) pa je gonilo rasti povpreénih ocen psiholoska teorija pripisovanja uspeha:
¢e uspem z visoko oceno, je to moja zasluga, Ce ne, je problem pri nekom drugem, v tem
primeru predavatelju. Po tej teoriji Student, ki dobi visoko oceno, korektno oceni
profesorja, Student, ki dobi slabo oceno, pa profesorju da slabo oceno, saj mu pripise
krivdo za slab uspeh. Profesor si z dobro oceno tako ne »kupi« dobre ocene na anketi,
ampak zgolj moznost, da bo korektno ocenjen.

V prispevku ponudimo cetrto razlago za opisano obnaSanje: kontaminacijo z iluzijo
smisla. Znanje, ki je primarni smisel izobrazevanja, se v ve¢ kot desetletju pogostega
ocenjevanja in ob pritisku okolice umakne in kot Studentov smisel se vzpostavi ocena, ki
je redukcija kompleksnega sistema znanja na eno preprosto razumljivo Stevilko. Podobne
iluzije smisla postavi tudi ve¢ drugih kriterijskih funkeij, ki jih omenjamo v ¢lanku.

Pri razmisleku uporabimo orodja svoje stroke —matemati¢no modeliranje in deduktivno
sklepanje, obenem pa ¢rpamo ¢im vec iz znanosti, ki raziskujejo ¢loveske vzgibe, motive,
cilje — filozofijo, psihologijo, teoreti¢no biologijo 0z. evolucijo in ekonomijo. Kljugen
koncept, ki v naSem razmisleku povezuje vse nastete vede v rdeco nit, so kriterijske
funkcije, ki jih agenti pri svoji dejavnosti (zavestno ali ne) optimizirajo. Pregledu le-teh
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je namenjena naslednja sekcija, kjer se najprej posvetimo kvantitativnim kriterijskim
funkcijam, proucevanim v naravoslovnih znanostih, sledijo pa jim kvalitativne kriterijske
funkcije, ki jih prepoznamo v smislih, ki jih analizira filozofija, psihologija pa jih uporabi
za razumevanje in reSevanje tezav, ko posamezniki potrebujejo terapijo. Kot predstavimo
v naslednji sekciji, nastopajo kriterijske funkcije tudi v tehnologijah, najprej pri izboljSavi
le-teh ali v smislu uéinkovite izrabe virov, maksimiranja rezultatov oz. optimalne porabe
Casa, nova tehnoloska uporaba kriterijskih funkcij pa je v namene manipulacije,
spodbujanja posameznikov k dolo¢enim dejavnostim. Kadar so kriterijske funkcije
vezane na nagrajevanje doloCenega obnaSanja, vzpostavijo evolucijski ekosistem v
prostoru moznih strategij, ki dolo¢ena obnasanja nagrajuje, spodbuja v Sirjenje, dolo¢ena
obnasanja pa kaznuje, sili k izumrtju. Tovrstne sisteme je podrobno preuc¢eval Hoffman s
sodelavci pri razvoju vmesniske teorije zaznav, ki jo kratko predstavimo v lo¢eni sekciji,
saj je osrednjega pomena za razumevanje vloge kriterijskih funkcij pri ocenjevanju.
Primerom iz sveta zuzelk, ki jih je izpostavil ze Hoffman, dodamo Se ve¢ primerov iz
sveta tehnologije in predvsem njenega nekriti¢nega sprejemanja, ki vodi v odvisnosti. Na
koncu predlagamo terapevtski in regulatorni konceptualni aparat, ki bi predstavljene
matemati¢ne koncepte uporabil v dobro ¢lovestva.

2 Kriterijske funkcije v akademski uporabi
2.1 Kvantitativne kriterijske funkcije

S funkcijami v povsem abstraktni obliki se Studentje in Ze prej dijaki srec¢ajo pri pouku
osnov matematike oz. analize, kjer spoznajo koncept analiti¢ne funkcije, najpogosteje ene
spremenljivke, t. j. matemati¢nega izraza, s katerim na podlagi ene koli¢ine izracunamo
drugo. Take funkcije postanejo kriterijske, ko Zelimo spoznati njihove ekstremne
vrednosti, pri cemer potrebujemo koncept odvoda in metode reSevanja enacb. Da lo¢imo
ekstremne vrednosti na minimum in maksimum, potrebujemo koncept veckratnega
odvoda, konveksnosti in konkavnosti funkcij. Da metodologije z ene posplo§imo na vec
spremenljivk, potrebujemo koncept matrike, parcialnega odvoda, Lagrangeevih
mnoziteljev, reSevanja sistema enacb. Pri takih ve¢dimenzionalnih problemih so prostori
reSitev pogosto omejeni z mejnimi funkcijami, kot v preprostih enodimenzionalnih
problemih pa ekstremne vrednosti kriterijskih funkcij lahko nastopajo ali na robu
definicijskega obmocja, ali v njegovi notranjosti, in za reSevanje optimizacijskih
problemov v teh primerih potrebujemo koncepte aktivnih mejnih funkcij, prej nastete
ugotovitve pa zdruzi Karush-Kuhn-Tuckerjev izrek o pogojih, da funkcija v dani tocki
doseze ekstremno vrednost.

Ta pregled teorije optimizacije zveznih funkcij lahko dopolnimo z nekaj besedami o
diskretnih problemih, ki se prav tako pogosto pojavljajo v realnem svetu, kjer odloCitve
vodijo do diametralno razli¢nih rezultatov. Diskretne odlocitvene probleme predstavimo
kot iskanje ekstremne vrednosti kriterijske funkcije na diskretni mnozici, kar se zdi
trivialen problem, dokler so mnozice majhne. Ker pa lahko formulacija problema z rastjo
koli¢ine njegovih vhodnih podatkov vodi do zelo velikih mnozic moznih resitev, ki bi jih
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bilo treba pregledati, se optimizacijske probleme prevede v odlo¢itveni problem, t. j.
preverjanje, ali optimalna vrednost lezi znotraj izbranega intervala. Taki problemi so
ekvivalentni testiranju pripadnosti besede, s katero je opredeljen diskreten problem, neki
mnozici formalnih jezikov; s tezavnostjo problema naras¢a kompleksnost jezika, ki ga
opisuje.

Dvoodstavéni pregled kljuénih matemati¢nih pristopov k zveznim ali diskretnim
kriterijskim funkcijam nadaljujemo s pregledom njihovih uporab. Dolga leta je njihovo
uporabo motivirala predvsem fizika, ki je z matemati¢nimi modeli opisovala preverljivo
ponovljive naravne pojave: stabilna stanja so pogosto stanja najmanjSih vrednosti
fizikalnih potencialov, ki se zato numericno obravnavajo kot ekstremne vrednosti
ustreznih potencialnih funkcij. V fiziki (z aplikacijo na osnovne delce pa tudi v kemiji) je
torej potencial osnoven koncept, ki predstavlja fizikalno rabo kriterijske funkcije.

Uporaba kriterijskih funkcij v biologiji preide iz zvezne v diskretno matematiko.
Organizmi, ki jih biologija proucuje, so individualni, diskretni objekti, in kljuéni bioloski
kriterij je njihova sposobnost prezivetja v njihovem ekosistemu, ki se jo meri z biolosko
prilagojenostjo, s tujko fitness. Ta funkcija ne predstavlja ve¢ merljive koli¢ine, kot so
fizikalne ali kemijske koli¢ine, a omogoca teoreticno obdelavo in simuliranje pojavov;
poljudno receno, prilagojenost ustreza reprodukcijskemu potencialu osebka, njegovi
zmoznosti, da svoj genski zapis prenese v naslednjo generacijo. Klju¢na lastnost, ki jo
teoreti¢na biologija, ki proucuje te pojave, privzame, je, da imajo osebki z visoko
prilagojenostjo ve¢ potomstva, in da imajo potomci osebkov z visoko prilagojenostjo tudi
visoko prilagojenost.

Veda, ki je na meji med naravoslovjem in druzboslovjem, je ekonomija. Ker njena klju¢na
uporaba, gospodarstvo, temelji na Stevilkah, je v osnovi tudi v ekonomiji vrsta analiti¢nih
modelov, v Katerih nastopajo zvezne kriterijske funkcije. Manj pogosti so diskretni
modeli, ki se uporabljajo predvsem v sistemih za podporo odlocanju. Kljué¢ni koncept, ki
ga ta analiti¢na, kvantitativna ekonomija proucuje, je koncept koristnosti — utility — ki ga
optimizirajo ekonomski subjekti, potrosniki ali podjetja. Koncept koristnosti preko teorije
iger, proucevanja vezanih odloCitev ve¢ odloCevalcev, seZe nazaj v matemati¢no
formalizacijo, saj obstaja vrsta povsem formalnih vprasanj, ki se jih obravnava z
matemati¢nimi orodji deduktivnega sklepanja.

2.2 Kvalitativne kriterijske funkcije

V nadaljevanju zagovarjamo tezo, da so kriterijske funkcije osrednji koncept tudi v
druzboslovnih in humanisticnih znanostih. Niso sicer tako eksaktno definirane kot
fizikalni potenciali, pravzaprav celo manj kot bioloska prilagojenost, so pa implicitno
prisotne. Kot osrednji primer lahko vzamemo osnovno filozofsko vprasanje: kaj je vzgib
cloveku za njegove aktivnosti. Zadnji stoletji prejSnjega tisoCletja sta ponudili tri
filozofske odgovore na to vprasanje: Kant in Kierkegaard sta svojo filozofijo razvijala na
volji po smislu, Nietzsche je utemeljil koncept volje do mo¢i, Freud volje do ugodja.
Podobno, kot pri bioloskem pristopu, so posameznika obravnavali kot agenta v prostoru
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moznih odloditev, ki svoje odlo¢itve usklajuje s svojo kriterijsko funkcijo — izbere
odlotitve, ki bodo rezultirale k ve¢ji vrednosti smisla, mo¢i ali ugodja. Vsak od treh
filozofskih odgovorov je ponudil tudi svojo razliico psihoterapevtskega pristopa do
zdravljenja odklonov, problemskih stanj v ¢loveski psihi: Freud je na volji do ugodja
razvil psihoanalizo, Adler je psihologijo posameznika utemeljil na volji do moc¢i in razvil
koncepta vec- in manjvrednostnega kompleksa, Frankl pa je na podlagi osmisljanja svoje
izkusnje trpljenja v koncentracijskem tabori$¢u razvil logoterapijo, psihoterapevtski
pristop, utemeljen na iskanju smisla. Poglejmo si od blizu osnovne predpostavke
logoterapije (Marshall, 2012):
1) Zivljenje ima smisel v vseh okolid¢inah, tudi najbolj nesre&nih.
2) Posameznikova osnovna spodbuda za zivljenje je njegova Zelja najti smisel
zivljenja.
3) Posameznik je svoboden, da najde smisel v tem, kar po¢ne in kar izkusa, ali
najmanj v staliScu, ki ga zavzame do svojega pocetja oz. izkustva, kadar je
soocen s situacijo neizogibnega trpljenja.

Pri tem Frankl daje prednost izbiri pocetja in izkusanja pred sooCanjem s trpljenjem:
nepotrebnemu trpljenju se je po Franklu treba izogibati. Ce privzamemo stalis¢e
ekonomista in privzamemo, da posameznik, racionalni agent, poskusa v dani situaciji
optimizirati svojo funkcijo koristnosti — svojo kriterijsko funkcijo, lahko to eksplicitno
izpostavimo v osnovnih postavkah logoterapije na naslednji na¢in:
1) Posameznik ima v vseh okoli§¢inah, tudi najbolj nesre¢nih, kriterijsko funkcijo,
ki jo lahko optimizira.
2") Posameznikova osnovna spodbuda za Zivljenje je njegova Zelja najti kriterijsko
funkcijo, ki jo bo optimiziral.
3") Posameznik je svoboden, da uskladi svojo kriterijsko funkcijo s tem, kar dela in
izkusa, ali vsaj s staliS¢em, ki ga zavzame do svojega pocetja oz. izkustva, kadar
je soocen s situacijo neizogibnega trpljenja.

2.3 Kriterijske funkcije in estetika

Pregled akademskih uporab kriterijskih funkcij nakazimo $e z zadnjo, neznanstveno
uporabo — v umetnosti. Tradicionalna umetnost je poznala kriterijsko funkcijo — lepoto —
kot objektivni poskus ustvarjanja estetskega, ugodje zbujajocega umetniskega dela. Za
moderno umetnost pa se zdi, da je v polnosti privzela opisane Franklove teze: umetnik
dandanes ni ve¢ zavezan iskanju univerzalnega lepega, ampak se zeli predvsem izraziti,
pustiti svoj pecat v polju umetniskega, najti svojo lastno definicijo umetniskega izraza —
svojo lastno kriterijsko funkcijo.

Tu je na mestu poudarek, da zgornji postulati logoterapije niso celoten nabor Franklovih
poucevanj. Med drugim opozarja pred hedonizmom in pohlepom, ki naj bi bila oviri na
poti do iskanj smisla. Strogo formalisti¢no gledano s tem dodatkom nasprotuje svoji lastni
predpostavki svobode (3), vendar to najverjetneje utemeljuje s svojo izkusnjo prezivetja
v koncentracijskem taboriscu, kjer posamezniki, ki so s sabo prinesli izkus$njo najdenega
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smisla v uzitku ali materialnih dobrinah, te izkusnje niso mogli preseci in niso mogli
osmisliti s strani nacisti¢nega sistema vzpostavljenega neizogibnega trpljenja. V tem
smislu lahko re¢emo, da Kantov oz. Kierkegaardov koncept volje do smisla posplosi
Nietzschejev koncept volje do mo¢i in Freudov koncept volje do ugodja, in da sta slednji
dve le posebna primera smisla, najdenega v moc¢i in ugodju.

3 Kriterijske funkcije v tehnoloski uporabi

Prej navedene akademske, predvsem naravoslovne kriterijske funkcije imajo tudi svoje
tehnolo$ke uporabe. 1z naravoslovnih rab kriterijskih funkcij izhajajo njihove uporabe za
izboljsanje tehnologij. Kriterijska funkcija v tem primeru modelira tehnoloski proces,
iskanje optimalne vrednosti pa ustreza izboljSevanju procesa. Tega lahko optimiziramo
na vhodu in skusamo za doseganje Zelene proizvodnje izdelkov porabiti ¢im manj virov.
Lahko ga optimiziramo na izhodu in skuSamo iz danih virov ustvariti ¢im ve¢ rezultatov.
Lahko pa optimiziramo ucinkovitost procesa samega in ga skuSamo realizirati ¢im bolj
ucinkovito, v ¢im krajSem Casu.

Druga tehnoloska uporaba kriterijskih funkcij izhaja iz socialnih omrezij, orodij za
komunikacijo in izmenjavo informacij v svetovnem omrezju. Kriterijske funkcije, ki jih
socialna omrezja definirajo, imajo druzboslovno naravo — posameznikom, ki spletna
omrezja uporabljajo, predstavljajo okvir, v katerem maksimizirajo kriterijsko funkcijo, ki
jo dano socialno omrezje predstavlja. Analogno s Franklovimi postavkami logoterapije
umetne valute, tocke, vSeCki, ki jih socialno omreZje daje, lahko postanejo
posameznikova definicija smisla. Konceptualno bi lahko kriterijske funkcije spletnih
omrezij opredelili kot kriterijske funkcije agregiranih mnenj, s katerimi posameznik
naslavlja skupnost socialnega omrezja in v njej iS¢e zdruzeno mnenje skupnosti za nek
agregat odnosa skupnosti do njega.

Prva skupina agregiranih mnenj izhaja iz mnozicnega izkazovanja zanimanja:
posameznik v socialnem omrezju zbira sledilce, ki jih zanimajo informacije, ki jih
objavlja (prijatelji v Facebooku, sledilci na Twitterju, Instagramu, YouTube, stiki v
LinkedlIn).

Druga skupina agregiranih mnenj izhaja iz mnozi¢nega izkazovanja zaupanja. Ta socialna
omreZja posamezniku omogocajo opravljanje neke storitve, ki je vpeta v fizicni svet in
zaradi katere mu morajo uporabniki storitve zaupati, socialno omrezje pa omogoca, da to
zaupanje izrazijo in delijo z drugimi uporabniki. Sodelujo¢i posameznik — ponudnik
storitve — je zato motiviran slednjo kakovostno izvesti, da dobi dobro mnenje. Ker pa ni
primoran nuditi storitve, je tudi prejemnik storitve motiviran za korektno oceno, saj sicer
ne dobi storitve od drugih ponudnikov, ki se Zelijo izogniti zlorabam. Primeri takih
storitev so eBay, Uber, AirBnB, portali za ocenjevanje restavracij ipd.

Tretja skupina agregiranih mnenj, ki jih posebej izpostavimo, pa so orodja za mnoZzi¢no
izkazovanje ustreznosti, ocenjevanje. Od izkazovanja zanimanja jih loci sistem za
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rangiranje, po katerem se objavljene informacije rangirajo glede na mnenje, ustreznost,
ki ga uporabniki izrazijo o informaciji. V to skupino sodi Reddit, kjer se objave ragnirajo
glede na pozitiven odziv uporabnikov (upvote), sem bi lahko pristeli tudi Facebookove
vSecke in spletne trgovine, v katerih uporabniki lahko glasujejo za izdelek, ki se glede na
zanimanje pomakne vi$je na lestvici.

Opisani pregled kriterijskih funkcij je predstavljen predvsem zato, ker Zzelimo v
nadaljevanju predstaviti dva njihova akademska prednika: ocenjevanje Studentskih
izdelkov in $tudentsko ocenjevanje profesorjevega poucevanja. Ce je vsaj pri nalogah
mogoce ocenjevanje izdelkov objektivizirati v dokaj eksaktne kriterije, tocke in
numeri¢ne ocene, pa je pri izdelkih projektne ali esejske narave le-to precej tezje, saj pri
slednjih veliko vlogo igra subjektivno mnenje ocenjevalca. Prednost akademskega
ocenjevalca pred pogosto anonimnimi spletnimi ocenjevalci je njegova usposobljenost,
pridobljena v procesu razvoja akademske kariere, velika odgovornost in tveganje tega
sistema ocenjevanja pa je v odgovornosti sicer usposobljenega posameznika pri
akademskem ocenjevanju napram agregirani oceni mnozice spletnih uporabnikov.

Izzivi pri Studentskem ocenjevanju profesorjevega poucevanja so pogosto
komplementarni prej opisanim. V tem primeru gre za agregiranje anonimnih mnenj
posameznikov, za katere le-ti ne prevzamejo nobene odgovornosti, prav na predpostavki
njihove odgovornosti pa temelji uporaba teh mnenj v akademskih kariernih procesih. Ker
na univerze prihajajo generacije dolgoletnih uporabnikov socialnih omrezij, ki so vajene
izrazanja mnenj le za zabavo in brez obCutenja posledic teh mnenj, je mogoce izraziti
dvom o dolgoro¢ni zdrZznosti prej omenjene predpostavke odgovornosti, o ¢emer
razpravljamo v nadaljevanju.

4 Kriterijske funkcije v vmesniski teoriji zaznav

Pregled akademskih uporab kriterijskih funkecij zaklju¢imo s prikazom, kako nam lahko
pomagajo pri konceptualni analizi tudi najglobljih filozofskih vpraSanj o naravi
resni¢nosti. Vmesniska teorija zaznav (Hoffman et. al, 2015) je nastala ob opaZanju
anomali¢nega obnasanja zivali v naravnem okolju, v katerega je Clovek vnesel tujke, na
katere v milijonih let evolucije zivali niso bile pripravljene. Tako samice kacjih pastirjev
prepoznavajo vodno povrSino le na osnovi polariziranega odboja svetlobe, saj so bile
mirne gladine ribnikov in jezer milijone let edini vir polarizirane svetlobe v naravi. Ko pa
je clovek v naravo vnesel oljne madeze ali velike polirane kamnite grobnice, je s tem
vnesel nov vir polarizirane odbite svetlobe. Senzorika samic kacjih pastirjev pa se v nekaj
deset letih temu viru ni mogla prilagoditi, zato samice svoja jajca pogosto odlagajo na
mesta, kjer ni moznosti za razvoj potomstva. Napaka se bo pojavljala, dokler ne bo nastala
mutacija, ki bo locila med zavajajoCimi in pravimi viri polarizirane svetlobe, npr. s
pomocjo otipa ob pristanku, in mutirani varianti samic omogocila ucinkovitejse
prezivetje. Drug primer je podoben in tudi izhaja iz sveta zuzelk. Samci hrosca
Julodimorpha bakewelli pri parjenju prepoznajo samice po svetle¢ih, rjavih Kkrilih.
Njihova hevristika za razmnoZevanje je v naravi delovala, dokler ljudje niso zaceli
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odmetavati steklenic piva v ravno pravi barvi rjave, da je zamotila senzoriko teh samcev,
ki zamenjave niso prepoznali, kar naj bi skoraj pripeljalo do izumrtja vrste (Gwynne &
Rentz, 1983; Hoffman et al., 2015).

Na podlagi navedenih primerov lahko sklepamo, da evolucija zuzelk ni pripeljala do
veristi€nega, z dejstvi usklajenega zaznavanja okolja, ampak do zadostnega, za prezivetje
vrste prilagojenega zaznavanja okolja. Filozofsko vprasanje, ki se zastavi, pa je, ali je
evolucija do veristi¢ne zaznave okolja pripeljala vrsto H. Sapiens Sapiens — ali ljudje
lahko z gotovostjo trdimo, da nasa senzorika omogoca veristicne, dejanski strukturi sveta
ustrezajoCe zaznave, ali pa so naSe zaznave le zadostne, da nam omogocajo preZivetje v
kompleksnem svetu?

Hoffman et al. na vpraSanje odgovorijo z vrsto simuliranih evolucijskih eksperimentov,
v katerih imajo kot snovalci eksperimenta kontrolo tako nad dejansko strukturo sveta W,
kot nad strukturo zaznav X o stanju sveta W, ki jih prepoznajo simulirani agenti in nad
funkcijo prilagojenosti f. Agenti sodelujejo v simulirani evoluciji (genetskem algoritmu),
v katerem optimizirajo svojo funkcijo percepcije P. Formalno se vprasajo, kaksne
lastnosti ima funkcija P v evolucijsko uspes$nih agentih — ali je izomorfizem iz
podmnozice W na podmnozico X, torej ali P ohranja strukture tistega dela W, ki ga agent
zaznava, kar bi ustrezalo veristi¢ni zaznavi sveta.

Konkretno, simulirani agenti so v okolju W uspe$ni glede na koli¢ino vira, ki so ga iz
okolja pridobili. Ce je bilo vira preve¢ ali premalo, je njihova prilagojenost nazadovala
(npr. s premalo vode se izsusijo, s preve¢ utonejo); optimalna koli¢ina vira je bila pri
srednjih moznih vrednostih. Agenti so za prepoznavanje koli¢ine vira razvili koncept
barve, kar je predstavljalo njihovo funkcijo P. Izkaze se, da je v vseh primerih simulirane
evolucije P izomorfizem le, kadar je funkcija prilagojenosti f monotona funkcija koli¢ine
vira v svetu. Ker ima mnozica monotonih funkcij mero ni¢ v mnozici vseh zveznih
funkcij, ali ker je v naravi opazenih bistveno ve¢ primerov, ko je za uéinkovito prezivetje
potrebno ravnovesje koli¢in, ne pa njihova maksimalna ali minimalna vrednost, se zdi
precej malo verjetno, da bi evolucija ¢loveske senzorike ali senzorike katerekoli vrste
vodila do veristicnih zaznav oz. percepcijskih funkcij, ki bi bile izomorfizem na
podmnozici stanj sveta. Vprasamo se lahko, ali to pomeni, da v naravi obstajajo vsaj
fundamentalni koncepti, kot so prostor in ¢as, a tudi tu Hoffman et al. ponujajo negativen
odgovor v izreku o odkritju simetrije. VV grobem izrek pove, da opazovalec, katerega
prostor zaznav X ima grupo simetrij G, ki deluje tudi na W na na¢in, da je njeno delovanje
usklajeno s funkcijo percepcije P, potem bo imel zaznani svet P(W) grupo simetrij enako
G. Povedano preprosteje, tudi ¢e delovanje G na W ni delovanje v smislu teorije grup,
ampak je le nabor funkcij, usklajen s funkcijo percepcije, bo opazovalec zaznal, kot da je
G grupa simetrij W. Ce za G vzamemo Lorentzovo grupo transformacij prostora-éasa
Minkowskega, je posledica tega izreka, da je tudi zaznava prostora in Casa lahko le
rezultat evolucije: npr. kriterijska funkcija porabe energije za premikanje v dejanskem
svetu odraza tako strukturo, medtem ko je dejanski svet lahko povsem drugacen.
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Naveden razkorak med dejanskostjo in nasimi zaznavami lahko ponazorimo z analogijo,
ki je vsem blizu: grafi¢ni uporabniski vmesnik omogoca, da z misko povlecemo ikono
datoteke v ko$ in s tem sprostimo prostor, ki ga datoteka zaseda na disku. A vsak
uporabnik se zaveda, da je omenjeni proces povleci-in-spusti le analogija: dejanski
fizikalni, elektronski in mehanski procesi, ki se odvijajo pri brisanju datoteke in
spreminjanja stanja bitov na mediju (npr. vrtenje diska, krmiljenje njegove glave in
spreminjanje magnetnega zapisa bitov na disku) pa so za uporabnika povsem
nepomembna zapletena tehnoloska zanimivost, ki mu ne pomaga pri ucinkovitem
opravljanju njegove naloge, npr. pri pisanju ¢lanka za konferenco. Od te analogije z
uporabni§kim vmesnikom izhaja tudi ime vmesniska teorija zaznav, saj naj bi nase
zaznave vodile le do ucinkovitega, za prezivetje zadostnega vpogleda v dejansko
strukturo sveta.

5 Kriterijske funkcije in kontaminacija z iluzijami smisla

Vrnimo se k primeru kadjih pastirjev in hro§éev Julodimorpha bakewelli. V primeru
samic kacjih pastirjev je tehnologija predelave nafte ali bruSenja kamnov za nagrobnike
v njihovo okolje vnesla nov fenomen, na katerega jih evolucija ni pripravila. V primeru
hroscev je to storila tehnologija izdelave embalaZe pija¢. Obema vrstama je njun primarni
smisel, ki ga optimizirata — funkcijo prilagoditve okolju in prezivetja genov — zmotila z
mimikrijo signalov, ki v primarnem okolju sprozijo doloceno obnasanje, ki osebkom teh
vrst pomaga uspeti v njihovi kriterijski funkciji. V spremenjenem okolju pa vodi v
trosenje energije, ki je za njuno kriterijsko funkcijo ne le nekoristno, ampak je celo
kontraproduktivno, saj se npr. jajéeca, odlozena na spoliran nagrobnik, zagotovo ne bodo
izvalila in samica kajega pastirja je svojo priloznost za prenos genov v naslednjo
generacijo izgubila.

Kant in Kierkegaard sta utemeljila smisel (v matematicnem jeziku, kriterijsko funkcijo)
kot enega od konceptov v ¢loveskem okolju. Sodobna tehnologija to okolje nadgrajuje z
novimi in novimi mehanizmi ustvarjanja smisla. Ti mehanizmi so ¢loveku in ¢loveStvu
lahko v pomo¢, a njihova nekriti¢na raba lahko vodi do podobnih ucinkov, kot jih
prikazujeta primera iz sveta zuzelk.

Kot prvi primer izpostavimo kriterijske funkcije, ki jih uvajajo nove tehnologije.
(O'Keeffe, & Clarke-Pearson, 2011) porocata, da se 22 % najstnikov ve¢ kot 10-krat
dnevno prijavi v njihovo najljubSe socialno omrezje. Pri tem izpostavita prednosti
uporabe teh omrezij pri razvoju medsebojne (a neosebne) komunikacije, lazjem dostopu
do informacij za ucenje in dostopu do zdravstvenih informacij. Izpostavita pa tveganja,
predvsem spletno nadlegovanje, spolne zlorabe in pojav, ki ga raziskovalci imenujejo
»Facebook depresija«, ko pri najstnikih ali mlajsih otrocih pretirana raba Facebook-a
povzro¢i simptome, podobne depresiji. Omenjata tudi zasvojenost z internetom in
dolgotrajno krajSanje spanja. Izpostavljene probleme je zelo lahko interpretirati v
kontekstu smisla in kriterijskih funkcij, pri Cemer pa je treba izpostaviti, da zapisano
izhaja le iz analognega sklepanja za predstavljena opazanja, za verodostojno uporabo teh
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dejstev pa so potrebne psiholoske raziskave. Zapisano je torej mozen logicen scenarij
razvoja opisanih patologij, ni pa nujno, da je resni¢en ali da je edini. Mlad ¢lovek ¢rpa
drazljaje iz okolja, in jih v skladu s svojo voljo do smisla poskuSa osmisliti. Smisel zato
poveze s tistimi drazljaji, ki so mu predstavljeni kot najbolj pomembni, kot tisti, ki najbolj
prispevajo k njegovi izpolnitvi. V osiromasenem okolju, kjer manjka naravnih drazljajev,
svoj smisel poveze s tehnologijo, ki je pomemben drazljaj v njegovem okolju, svojo
kriterijsko funkcijo uskladi s kriterijsko funkcijo socialnega omrezja in npr. namesto
branja knjig zbira viecke na Facebooku ali sledilce na Instagramu. Ce s tem pretirava, se
lahko zgodi, da zanemari druge, za Zivljenje pomembne aktivnosti, in npr. ne razvije
zmoznosti verbalne in neverbalne komunikacije v zivo. Socialno omreZje v tem primeru
postane ekvivalent poliranega nagrobnika za primer samice ka¢jega pastirja.

Drug tak primer umetne kriterijske funkcije so ocene. Ocena je — v jeziku vmesniske
teorije zaznav — zgolj zaznava dejanskega sveta, ki ga v tem primeru predstavlja znanje,
sprejeto s strani ucecega in predano od poucevalca. V sodobnem svetu je znanje pogosto
zelo kompleksno in stvari, ki jih poucujemo, so pogosto tako dale¢ od uporabe, da uceci
ne vidi smisla v samem znanju. Ob odsotnosti smisla pa v skladu s svojo voljo do smisla
le-tega pripne na oceno. Ko mladostnike od Sestega do triindvajsetega leta skoraj petino
njihovega pricakovanega Zivljenja, dejansko pa ob zaklju¢ku obdobja pri triindvajsetih
letih (kar ustreza starosti absolventov) za kar tri Cetrtine njihovega Zivljenja spodbujamo
k znanju z ocenami, imajo slednje dovolj priloznosti, da iz vloge smisla spodrinejo znanje
Samo.

Abstraktno bi tako iluzijo smisla v matematiziranem jeziku vmesniske teorije zaznav
definirali kot situacijo, v kateri smisel pripnemo zaznavi realnega sveta, ki z realnim
svetom ni popolnoma usklajena. V primeru socialnih omrezij se ta razkorak kaze med
relevantnimi uporabami, ki jih predstavljata izmenjava in dostop do informacij, ter
irelevantnimi ali celo neproduktivnimi uporabami, kot sta troSenje Casa, ki bi lahko bilo
namenjeno obdelavi pridobljenih informacij oz. prej omenjenimi zlorabami. V primeru
ocen se razkorak med smislom in njegovo iluzijo kaze v inflaciji ocen.

6 Volja do harmonije smislov in multimodalna logoterapija kot konceptualen
terapevtski pristop

K resitvi prej omenjenih problemov neustrezne vezave ¢lovekovega smisla na njegove
iluzije bi lahko pristopili z modifikacijo Franklove logoterapije. Poudariti velja, da
navedeni zapis izhaja iz intuitivnega razmisleka avtorja kot matematika in bi ga bilo treba
pred kakrsnokoli uporabo konceptualno preveriti z ustreznim diskurzivnim in
eksperimentalnim aparatom, ki ga ponuja psihologija in povezane vede. Franklovo
logoterapijo bi interpretirali ne z enodimenzionalno kriterijsko funkcijo, kot to storita
Freud (volja do ugodja) ali Adler (volja do moci), ki izpostavljata le eno dimenzijo
¢lovekovega hotenja, ampak z vektorsko kriterijsko funkcijo, ki je ve¢ ne maksimiziramo,
ampak jo optimiziramo s ciljnim programiranjem — v vsaki dimenziji Zelimo izpolniti ne
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njeno maksimalno vrednost, ampak njeno zadostno vrednost. Franklovi aksiomi
logoterapije se v vektorski obliki zapiSejo na naslednji nacin:
1") Posameznik ima v vseh okoli§¢inah, tudi najbolj nesre¢nih, vektor kriterijskih
funkcij, ki jih lahko optimizira.
2") Posameznikova osnovna spodbuda za Zivljenje je njegova Zelja doseéi zadostno
vrednost pri vsaki komponenti njegovega vektorja kriterijskih funkcij.
3") Posameznik je svoboden, da za vsako kriterijsko funkcijo izbere ciljno vrednost,
ki mu ustreza in ki jo glede na okolis¢ine lahko doseze.

Pozoren bralec bo opazil, da smo v 3") Franklov dodatek »ali vsaj s stalis¢em, ki ga
zavzame do svojega poCetja oz. izkustva, kadar je sooen s situacijo neizogibnega
trpljenja« zamenjali z »glede na okolis¢ine lahko doseze.« V vektorski obliki je namre¢
»stalisCe, ki ga zavzamemo do svojega pocetja oz. izkustva« zgolj ena od dimenzij
vektorja kriterijskih funkcij. Povedano Se v bolj razumljivem, manj matemati¢nem jeziku:
1") Zivljenje ima vsaj enega ali ve¢ smislov, ciljev, v vseh okoli$¢inah, tudi najbol;
nesrecnih.
2") Posameznikova osnovna spodbuda za Zivljenje je njegova Zelja najti harmonijo
med moznimi smisli, ki jih Zivljenje ponuja.
3") Odgovoren posameznik je svoboden, da si izbere smisle in cilje v tem, kar po¢ne
in kar izkusa — najmanj v stali$¢u, ki ga zavzame do svojega pocetja oz. izkustva,
kadar je soocen s situacijo neizogibnega trpljenja.

Zakaj je v 3"") Franklov »posameznik« zamenjan z »odgovoren posameznik«? Kot je bilo
izpostavljeno, so kljuéne Zrtve kontaminacije z iluzijami smisla razvijajo¢i se
posamezniki, ki §e ne poznajo celotnega spektra moznih kriterijskih funkcij, smislov, in
zato v osiromaSenem okolju svojo voljo do smisla in do harmonije udejanijo na
psiholosko neprimeren nacin, ki vodi npr. do odvisnosti od interneta. Harmonija smislov
je v takih primerih porusena in psihoterapevtsko izhodis¢e bi lahko bilo to harmonijo
ponovno vzpostaviti. Odgovornost starSev, skrbnikov razvijajocega se otroka je, da mu
zagotovijo dovolj pestro Zivljenjsko okolje, v katerem bo lahko spoznal in vzpostavil svoj
odnos do moznih smislov in se kot odgovoren posameznik kasneje odlocal, kaksne bodo
njegove ciljne vrednosti, pri katerih bo iskal harmonijo. Primer tovrstne rabe tehnologij
ponudi nedavna diskusija s $tudentom, ki ve¢ ur na dan igra spletne igre in se pri tem v
7ivo prenasa prek spleta za spletni TV kanal, na katerem prikazujejo igralce igre. Student
od tega zasluzi vec, kot bi mu ponudila Stipendija, hkrati pa se zabava z igro, ki mu je
vied. Ali ta uporaba tehnologije predstavlja kontaminacijo z iluzijo smisla? Ce $tudent
vidi moznost dolgorocnega prezivetja z igranjem, bi navedeno lahko primerjali s
profesionalnim $portnikom, kar je zgolj nov poklic. Ce pa gre le za zasluzek v ¢asu
Studija, pa navedeno postane iluzija smisla Sele takrat, ko zaradi tega zacnejo trpeti drugi
smisli, ki Studentu sicer omogocajo dolgoro¢no prezivetje, npr. studij, socialni stiki in
podobno.
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7 Regulatorni okvir

Nove tehnologije v ¢lovesko okolje prinasajo nove kriterijske funkcije, nove potencialne
vire smisla ali njegovih iluzij. Vsaka uspeSna tehnologija zagotovo naslavlja neko
¢lovesko potrebo, hkrati pa lahko odpre tudi novo dimenzijo smisla (npr. Studentovo
igranje spletne igre) ali novo dimenzijo vmesnika do smisla (npr. ocene). Ker te nove
dimenzije lahko vodijo do kontaminacije z iluzijami smisla, je smiselno, da se jih regulira
podobno, kot zdravila: predpise se, kakSen obseg uporabe je primeren pri kateri starosti.
Taka regulativa ne bi zavirala razvoja, ampak bi razvijalcem tehnologij pomagala, da
vnaprej, preden pride do mnozi¢ne rabe, raziscejo in omejijo stranske ucinke, ki jih nova
dimenzija za iskanje smisla prinese v ¢lovesko druzbo.

8 Zakljucek

V besedilu smo predstavili celoten spekter uporab kriterijskih funkcij v akademskem
svetu, v matematiki, naravoslovju, druzboslovju, humanistiki in tudi v umetnosti. Pri tem
smo izpostavili filozofske in psiholoske uporabe kriterijskih funkcij, ki nakazujejo, da je
tudi humanisti¢no razumevanje posameznika precej blizu ekonomskemu: ¢e v biologiji
posameznik nastopa kot optimizator prilagojenosti okolju in v ekonomiji kot optimizator
koristnosti, v psihologiji posameznik postane optimizator smisla, vektorja kriterijskih
funkcij, ki mu v okolju omogocajo prezivetje, izpolnitev z biolosko in kulturno evolucijo
pogojenih ciljev. Frankl je logoterapijo zasnoval na predpostavki, da je osnovni ¢loveski
vzgib prav volja do smisla, do iskanja te kriterijske funkcije, ki osmislja ¢lovekovo
aktivnost ali situacijo. Hoffman et al. pa razvijejo teorijo vmesniskih zaznav, iz katere
izhaja, da kriterijska funkcija, ki jo optimizirajo evoluciji podvrzeni agenti sooblikuje
njihov svet zaznav. Primeri iz sveta zuzelk pokazejo, da tehnologije spreminjajo svet na
nadin, ki pretekla evolucijska obnaSanja lahko naredi kontraproduktivna. Tehnologija je
v zadnjih desetletjih intenzivno ustvarjala nove kriterijske funkcije, ki so jih posamezniki
prevzeli za svoje nadomestilo smisla do te mere, da govorimo o zasvojenostih s
tehnologijo in socialnimi omrezji. Opazanje, da je Homo Sapiens Sapiens v svojem
tehnoloSkem razvoju naredil sam sebi ustrezen tehnoloski ekvivalent iluzije smisla, kot
je odvrzena steklenica piva iluzija smisla za samce hros¢a Julodimorpha bakewelli,
nadgradimo s predlogom konceptualnega terapevtskega pristopa multimodalne
logoterapije in regulatornim pristopom, podobnim regulaciji zdravil, ki bi omogocili
druzbeno razumevanje tehnologij v SirSem kontekstu ¢loveskega okolja in vpliva na
¢lovesko zaznavanje smisla.
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1 Current State of Research, Research Gap and Research Question

In educational research, the impact of homework for the learning success of students is a
controversial subject. This is very obvious in the difference between German and US-
American studies. Whereas American researchers show the fundamental meaningfulness
of homework for learning success, German researchers take a more critical view.
Bossmann (1982), Krumm (1998), Nilshon (1995) and Steffens and Hofer (2014)
emphasize that homework has no effects worthy of mention on learning success.
Moreover, Bossmann (1982) is of the opinion that homework poses a disadvantage for
weaker achievers. He claims that weaker students who have not understood the material
during the lesson will not be able to understand it when alone at home. Hattie (2013, p.
276ft.) confirms a slight effectiveness of homework in his well known study “Visible
Learning”. He also regards homework as a tool which continues to empower strong
achievers and to weaken less strong achievers. Hattie’s findings also show that learning
success is highly dependent on teaching staff as well as on the involvement of parents
(Hattie, 2013, p. 276ff). Suchan, Wallner-Paschon and Schreiner (2011, p. 117f.) verify
his findings. But German studies cannot provide any empirically-backed evidence that
homework does not contribute to improved achievement (cf. Trautwein, Koller, &
Baumert, 2001, p. 704f.). This is due to the existence of only a few experimental studies,
such as those of Wittmann (1972), which have, however, been criticized with regard to
their experimental and control group design (Nilshon, 1999, p. 23).

The American studies of Cooper, Lindsey and Ney (1998) and Cooper, Robinson and
Patall (2006) highlight, however, the positive effect of homework. Their studies show
that homework leads to an increase in performance and thus to learning success.
Wahlberg, Paschal and Weinstein (1985) and Walberg (1991) also produce positive
findings with regard to homework and the resulting increase in performance, and they
attribute this to the increase in learning time. Caroll (1963) shows in his model of school
learning that the increase in learning time is an important factor for the effectiveness of
homework. Reilly (2016) examines in his meta-analysis the positive correlation between
homework and the measured performance of school children and provides evidence that
homework improves the learning habits of schoolchildren and their ability to solve
problems, whereby he underlines that this effect is greater with older schoolchildren.
Concluding, Reilly suggests a general assigning of no more than 10 minutes of homework
a day per school grade In order to avoid counter productivity and negative impacts, e.g.
stress and physical health problems, the stated recommendation should not be exceeded
(cf. also Parker, 2014).

In German school reality, homework is part and parcel of everyday life, and
schoolchildren are obliged, e.g. in accordance with the Education Act for North Rhine-
Westphalia - § 42 Section 3 SchulG NRW (cf. Ministerium fiir Schule und Weiterbildung
NRW, 2016), to engage with it. Essentially, homework has the functions of, amongst

other things, “educating”, “practicing” and “reinforcing school learning”. Within the
framework of the educating function, the motivation of independent learning has first
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priority. Schoolchildren are intended to learn how to organize themselves by doing
homework (developing learning processes, allocating working time, etc.), to carry out
their obligations and to independently develop their interest for the subject matter. With
regard to practice, schoolchildren should go into subject matter more deeply and be able
to apply it by themselves in their home environment. Simultaneously, the “practice”
function is connected to the function of reinforcing classroom learning (cf. Ministerium
fiir Schule und Weiterbildung NRW, 2016, cf. also Nilshon, 1999, p. 12f)).

The current study addresses the effects of regular homework assignments on the
performance of students in German vocational colleges. Specifically, it analyses the
extent to which homework is conducive to the learning success of the students. Our
research question is formed by 2 hypotheses:

1. In German vocational colleges for white-collar occupations, homework for
students is particularly meaningful to even out knowledge in classes where
different levels of prior knowledge exist.

2. Homework is more appropriate for reinforcing knowledge in the taught subject
of Accounting than in the taught subject of Economics.

2 Generation of Hypotheses
2.1 Adaptation of Prior Knowledge

Basically, it can be derived from scientific studies that prior knowledge is a decisive
component when it comes to planning a new unit of instruction and consequently needs
to be taken into consideration (cf. Meyer, 2011, p. 143), because a group of learners with
heterogeneous prior knowledge demonstrate different learning achievements after the
same length of learning time, the same method of learning and the same learning guidance
(cf. Scholz, 2016, p. 7ff). Bohl (2014, p. 45) underlines that weaker achievers require
more time to learn subject content and need more guidance. Apart from Meyer (2008),
Krapp (2005, p. 603), Wellenreuther (2009) and Monetha (2010, p. 116) identify a high
relevance of prior knowledge for the planning of a lesson, including the developing of
homework. There are only a few studies in existence which have a broad data basis. One
of these is the research of Hattie (2013, p. 9 ff.), who found a considerably positive
correlation between prior knowledge and the learning success of schoolchildren.

The findings of Sweller & Touvinen (1999, p. 339) and Sweller & Cooper (1985, p. 72ff.)
show that groups with prior knowledge achieve an above-average learning success when
open learning methods are applied (Freudenthal, 2017). Groups with no prior knowledge
were only able to achieve a slight success with the same open techniques but were able
to perform more successfully with closed techniques, e.g. with teacher-centred teaching.
With regard to homework, we can therefore assume that assigning homework - which can
also be perceived as a “closed” learning method - can help particularly those students who
bring lower levels of prior knowledge with them to the classroom.



122 37™ INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT:
ORGANIZATION AND UNCERTAINTY IN THE DIGITAL AGE
MARCH 21°" - 23%°, 2018, PORTOROZ, SLOVENIA, CONFERENCE PROCEEDINGS
M. Bordasch, M. Greier, S. Joeris, N. Karagoz, S. Koglin, K. Langa, B. Paape, I. Kiereta & C.
Maus: Analysis of the Effectiveness of Teaching with and without Homework in German
Vocational Colleges for White-Collar Occupations

Also the PISA study from 2002 points out that homework is a good opportunity to even
out knowledge discrepancies between weak and strong learners (cf. PISA, 2016, p. 104ff).
Resulting from the a.m. differences in research findings on the effectiveness of homework
and considering that up until now only general subjects - particularly languages and
mathematics - have been focused on, we can identify a research gap in the addressing of
the relationship between students’ prior knowledge and their learning success with regard
to the assigning of homework in the white-collar vocational college sector. Furthermore,
this field of research has high relevance for the education system, since homework might
help to integrate students with heterogeneous levels of prior knowledge. This leads on to
the following question: Does homework help to even out heterogeneous levels of prior
knowledge? From this question we derive the first hypothesis of our study:

“In German vocational colleges for white-collar occupations, homework for students is
particularly meaningful to even out knowledge in classes where different levels of prior
knowledge exist”.

2.2 Differences between the taught subjects “Accounting” and “Economics”

Doing homework independently — as already mentioned here — is part and parcel of school
life in Germany (§ 42 Section. 3 SchulG NRW, but cf. also Flunger et al., 2015 and
Oakley, 2015, p. 33ff). Content and process competencies for the subject of Mathematics
can be intrinsically adapted to the structures of Accounting. Analogously to existing
studies, this leads to the assumption that in particular for core subjects - such as Business
Administration with Accounting - the regular assigning of homework leads to a positive
learning success at vocational colleges for white-collar occupations (cf.. Trautwein,
Koller & Baumert, 2001, p. 704ff). The curriculum for the subject of Economics taught
at vocational colleges shows that economic structures and processes as well as individual
economic decisions are to be observed in socio-economic contexts. Consequently, the
focus is on the further development of students’ individual and economic decision-
making competencies (cf. Bildungsplan Volkswirtschaftslehre H6Ha, 2013). Thus, at
vocational colleges, a lower significance of mathematics is attributed to the subject of
Economics (cf. Stief, 2013, p. 79ff), so that homework might be more easily dispensed
with there.

Moreover, specifically in the subject of Accounting, it may be stated that the tasks are solved
according to specific patterns, whereby in school practice, the operators are “post, calculate, record”
(Ministerium flir Schule und Weiterbildung NRW, 2013). In contrast, the operators for Economics
are: “analyse, describe, discuss” (Ministerium fiir Schule und Weiterbildung NRW, 2015).

Summing up, we can assume that homework in the subject of Accounting results on
average in a higher success rate with regard to students’ achievements than in the subject
of Economics, implying a different handling of homework assigning between the two
subjects in school practice (cf. Klippel, 2016, p. 274ff). On this basis, we state our second
hypothesis:
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“Homework is more appropriate for reinforcing knowledge in the taught subject of
Accounting than in the taught subject of Economics ”.

3 Research Design and Method of Evaluation

The survey was implemented at different vocational colleges in Germany and a random
sample was drawn from the total survey (cf. Rasch, Friese, Hofmann, & Naumann, 2010,
p.10). The different colleges offer different programmes, so in order to be able to compare
the data sets, a systematic sampling of students was implemented. An inductive testing
procedure enables the sample to be cleaned of errors. Additionally, the statistic inferences
allow conclusions to be drawn from the random sample for the total sample population.
In the following, the random sample covers a raw data volume of 525 tested students. The
data set was cleaned of those students who had more than 40 periods of absence and
consequently had hardly participated in school and class activities. Moreover, those
students were removed from the experiment who had not taken part in the planned lesson.
The random sample was, then, reduced to n=512 students.

3.1 Implementation of Study

In the experiment, two units of instruction per subject were implemented. The units in the
subject of Business Administration with Accounting focus on accounting entries dealing
with the purchasing of goods. For the units of instruction in the subject of Economics, the
basics of the economic cycle were taught. In both subjects, the trainees from six classes
were assigned homework on the relevant topic after the planned lesson. Students from six
other classes were not assigned any homework. In the subsequent lessons, written tests of
knowledge were conducted for both subjects. All of the classes involved in the field
experiment took an identical test for the respective subject. In order to test our second
hypothesis, the trainees’ test results were grouped according to whether they had prior
knowledge of business and economics or not.

3.2 Evaluation Method

With inferential statistics it is possible to draw conclusions on a population from the
results of the data of one or more random samples. One type of deductive statistics is that
of the T-test. The mathematical requirements are given . A T-test is applied with two
independent random samples and similar variances (cf. Cramer & Kamps, 2016, pp. 235-
238). With regard to our two hypotheses, a T-test was chosen with two independent
random samples and identical variances with a significance level of 0=0.05. For the first
hypothesis, we have a random sample size of n=64 students, because the learning group
was split into two, as previously mentioned.

For the first hypothesis, we chose an independent random sample of trainees with prior
knowledge of business and economics and trainees without such knowledge for the
subject of Accounting and the subject of Economics. In total, in order to test the first



124 37™ INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT:
ORGANIZATION AND UNCERTAINTY IN THE DIGITAL AGE
MARCH 21°" - 23%°, 2018, PORTOROZ, SLOVENIA, CONFERENCE PROCEEDINGS
M. Bordasch, M. Greier, S. Joeris, N. Karagoz, S. Koglin, K. Langa, B. Paape, I. Kiereta & C.
Maus: Analysis of the Effectiveness of Teaching with and without Homework in German
Vocational Colleges for White-Collar Occupations

hypothesis, six T-tests were carried out. These can be broken down into three categories:
test results under the impact of homework in the subject of Accounting and in the subject
of Economics as well as test results without the impact of homework in the subject of
Accounting and in the subject of Economics. Moreover, general test results with and
without the impact of homework were given consideration. With regard to our second
hypothesis, a total of three T-tests were implemented. The sample size was n=128
trainees. The first testing procedure was carried out in the subject of Accounting, whereby
we examined whether a systematic difference exists between both of the random samples.
We chose a test implementation based on homework and a test implementation without
homework. This was done analogously for the subject of Economics. For the third testing
procedure, a comparison was conducted between the test results with the impact of
homework in both subjects.

4 Evaluation of Generated Hypotheses
4.1 Evaluation of the First Hypothesis

In German vocational colleges for white-collar occupations, homework for students is
particularly meaningful to even out knowledge in classes where different levels of prior
knowledge exist.

With regard to the assigning of homework in the subject of Accounting for examining the
evening-out of prior subject knowledge, the null hypothesis cannot be rejected (0<0.05
and t_(crit.)*(one.).>tstat.). Concrete figures can be observed in the following tables.
Acceptance of the null hypothesis is that the mean values of both random samples have
occurred by chance and both random samples stem from two different populations with
the same mean values.

Table 1: Adaptation of Prior Knowledge in the Subject of Accounting with Homework
Accounting with Homework

- two. two. . _one. :
tstat. dft Sig we tcyig. Sig tg;li?

-0.5572 126 0.2292 1.6570 0.5784 1.9790

This results in a considerable difference between those trainees with prior subject
knowledge and those without. The results for the subject of Economics (with homework
and both with and without prior subject knowledge of trainees) are analogous to those for
the subject of Accounting.

Table 2: Adaptation of Prior Knowledge in the Subject of Economics with Homework

1 Number of independent observations.
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Economics with Homework

tta, df Sig™* eric. Sig®™* i,
-0.3562 126 0.3611 16570 0.7223 1.9790

In the subject of Accounting, the null hypothesis in those classes which were not assigned
homework — irrespective of whether prior business and economics knowledge is present
— can be accepted (0>0.05 and t_(crit.)"(one.)> tstat.). Consequently, no significant
correlation exists between the two random samples.

Table. 3: Adaptation of Prior Knowledge in the Subject of Accounting with Homework
Accounting without Homework

tstat. df Sig™ Lo Sig™e e
-2.9021 126 0.0022 1.6570 0.0044 1.9790

For this test procedure, results for the subject of Economics (with homework and both
with and without prior knowledge of trainees) are analogous to those for the subject of
Accounting.

Table 4: Adaptation of Prior Knowledge in the Subject of Economics with Homework
Economics without Homework

taa df sigh | e | sig™ | g
-2.0959 126 0.0190 1.6570 0.0381 1.9790

Across subjects, a difference exists (without homework) between the presence of prior
subject knowledge and the lack of it (0¢<0.05 and k t (crit.)"(one.)>tstat.).

Table 5: Adaptation of Prior Knowledge without Homework
Without Homework

tstat, df Sigtwo' ttwo' Sigone' tone'

crit. crit.

-3.5641 254 0.0002 1.6509 0.0004 1.9693
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Table 6: Adaption of Prior Knowledge through Homework
With Homework

b a | sig™ | e | Sig™ i
-0.6480 254 0.2588 1.6509 0.5176 1.9693

Summarizing: there is a difference in the implementation with homework (0>0.05 and
t (crit.)"(one.)>tstat.). Our first hypothesis “In German vocational colleges, homework
for students is particularly meaningful to even out knowledge in classes where different
levels of prior knowledge exist.” can thus be confirmed. Consequently, the assigning of
homework can be used as a tool to even out students’ prior knowledge.

4.2 Evaluation of the Second Hypothesis

Homework is more appropriate for reinforcing knowledge in the taught subject of Ac-
counting than in the taught subject of Economics.

For evaluating the impact of homework in the subjects of Accounting and Economics, we

have the following results. The null hypothesis in the subject of Accounting can be
rejected: (0<0.05 and t_(crit.)"(one.)>tstat.).

Table 7: Effectiveness of Homework in the Subject of Accounting

Accounting
toa df Sig™” o | Sig™ 2R
-2.7747 254 0.0059 1.9693 0.0030 1.6509

In contrast, the null hypothesis in the subject of Economics can be accepted: (0>0.05 and
t_(crit.)(one.)>tstat.), so that there is no significant correlation.

Table 8: Effectiveness of Homework in the Subject of Economics

Economics
tstat, df Sigt™e: tiwe. Sig™® (e

-0.6451 254 0.5194 1.9693 0.2597 1.6509
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Moreover, the evaluation shows that homework in the subject of Accounting has an
effective advantage over the subject of Economics in the reinforcement of knowledge:
(0<0.05 and t_(crit.)"(one.)>tstat.).

Table 9: Accounting and Economics in Comparison (with Homework)
Accounting and Economics in Comparison

tstat, df Sig™® b Sig®"* tons.
-2.6821 254 0.0078 1.9693 0.0039 1.6509

Our second hypothesis “Homework is more appropriate for reinforcing knowledge in the
taught subject of Accounting than in the taught subject of Economics” can be confirmed,
whereby a significant difference is present between the random samples. Thus, we can
establish that the trainees achieved better test results for homework in Accounting than
those in Economics. Consequently, homework serves better to reinforce knowledge in the
taught subject of Accounting than it does in the taught subject of Economics.

5 Conclusions and Outlook

The findings of our study reinforce the assumption that homework has a particularly
positive effect for those students with little prior knowledge by helping to even out
knowledge discrepancies among a learning group in a vocational college for white-collar
trainees. The study furthermore confirms that regular homework in the subjects of
Accounting and Economics leads to students’ learning success. We also find that
homework for the subject of Accounting has a significantly greater impact on learning
success. One potential reason for this finding - which Lipowsky (2007) also arrived at -
could be the different type of homework required for the specific subject areas, since the
teaching of Economics at vocational colleges tends to have a more qualitative orientation,
whilst Accounting takes a more quantitative approach.

With regard to the findings of our study, we can give the following recommendations for
action with regard to the assigning of homework at vocational colleges for white-collar
occupations in Germany. Homework should not only find application in order to bring
lower achieving students up to the level of the strong achievers; strongly achieving
students can also be supported through homework, so that the learning potential of both
of these groups of students can be positively influenced. Our study illustrates that in both
cases there is a substantial knowledge gain. It is at this point that future studies should
begin, which might - for instance - give recommendations for the right starting point for
introducing homework into a lesson at white-collar vocational colleges. It might also be
possible to precisely observe the impact of internally differentiated homework. It would,
in addition, be desirable to expand the time-limited study at hand into a long-term study
in order to verify the consistency of our findings.
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it comes to Serbia, as a result of extraordinary rains in May 2014, Serbia
was affected by the most severe flooding in 120 years. This disaster caused
significant environmental and economic hardship and strongly affected the
poor and vulnerable. As an aftermath of the flood, the Government
conducted a Post Disaster Needs Assessment with support from the
European Union, United Nations, and the World Bank Group. This
assessment focused on estimating the damages and losses caused by the
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1 Introduction

As a result of extraordinary rains in May 2014, Serbia was affected by the most severe
flooding in 120 years. “According to ISDR data (2010), of all natural disasters, the most
significant are the ones caused by floods* (Petrovi¢, Bosnjak, & Nedeljkovi¢, 2017). The
disaster affected more than 1.6 million people (22 percent of the total population) in 38
municipalities in central and western Serbia. This caused significant economic hardship
and disproportionally affected the poor and vulnerable. On May 20, the Government of
Serbia proclaimed three days of national mourning. This disaster caused significant
environmental and economic hardship and strongly affected the poor and vulnerable
(National Disaster Risk Management Programme, 2014). According to ISDR data (2010),
of all natural disasters, the most significant are the ones caused by floods (44% of total
number of recorded situations),

In the immediate aftermath of the disaster, the Government conducted a Post Disaster
Needs Assessment with support from the European Union, United Nations, and The
World Bank Group. This assessment focused on estimating the damages and losses
caused by the event, as well as the financial needs related to recovery and reconstruction.
According to the assessment the total effects of the disaster in 24 affected municipalities
selected for the assessment amounted to EUR 1,525 million, of which EUR 885 million
(57% of the total effects) represented the value of destroyed physical assets, and EUR
640 million (43% of the total) refer to losses in production. When considering all the 38
affected municipalities, the total value of disaster effects rose to EUR 1.7 billion or over
4 percent of GDP. The most affected sector was mining/energy (32 percent of the total),
followed by housing, agriculture and trade, each accounting for around 15 percent
(National Disaster Risk Management Programme, 2014). The total damage outraged
financial resources that Serbia had at that moment, and on July 16™ the European
Commission together with France and Slovenia organized a donor conference in Brussels
(Public Investment Management Office, 2014).

2 Mays floods in 2014, Serbia: Recovery process

After the first response, organised and conducted by the Sector for Emergency
Management of the Ministry of Interior, Serbia was faced with another challenge: lack of
institutional and legal framework to conduct relief and reconstruction process in the
country. In the mid of the May’s floods the Government established the Office for
Assistance and Recovery of Flooded Areas (further to be called Office). It was a
professional not political institution tasked with carrying out the recovery and
rehabilitation of the flood affected areas (Official Gazette of the Republic of Serbia, No.
55/2014).

After few months, the Law on the Post-Flood Rehabilitation in the Republic of Serbia,
was adopted by the National Assembly of the Republic of Serbia. According to the Law,
the recovery process was to be carried out in accordance with the Government Recovery
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Programmes, proposed by the Office. The Recovery Programmes shall lay down the
measures and criteria for providing assistance or post-flood rehabilitation and recovery
criteria, measures and procedures in individual fields and in a specified territory. The
Office for Assistance and Recovery of Flooded Areas, established by the Government,
shall be responsible for the professional activities relating to assistance, recovery and
rehabilitation from the consequences of the natural disaster caused by heavy rains that led
to the overflowing of rivers and activation of landslides in the affected areas. This means
that the Office will organise and coordinate the activities related to the receipt and
distribution of humanitarian and other assistance provided to the Republic of Serbia for
the affected persons in the flooded areas; prepare and submit to the Government periodic
reports on received and distributed humanitarian and other assistance provided to the
Republic of Serbia for the affected persons in the flooded areas, as well as the final report
on the distribution thereof; prepare the act on the manner of verification of the damages
contained in the damage assessment reports of local self-government units, and/or the act
on the verification of damage contained in the damage assessment reports of public
enterprises and other forms of organisations founded by the Republic; coordinate the
activities of preparation of partial reports on damage assessment in the flood and prepare
the report on the total damage assessed, on the basis of data received from competent
authorities and other entities, organise, coordinate and prepare the Government Recovery
Programme; coordinate the activities of monitoring and reporting on the implementation
of the Government Recovery Programme and prepare the act on the manner of reporting
on the implementation of such programmes (Official Gazette of the Republic of Serbia,
No. 75/14).

The Office was fully operational two months after the floods, when the first Recovery
Programme was adopted by the Government, aimed at recovery of flooded and
demolished homes. More than 21 000 households were helped by this Programme. Other
Recovery Programmes followed, for each affected economy sector: water management,
energy, small and medium enterprises, agriculture, etc

In September of the same year, Serbia was hit with another disaster - flooding in the
eastern part of the country. Tree municipalities were severely flooded by Danube, causing
further loss to the economy.

The experience of 2014 led to the inevitable conclusion — that the recovery process has to
be used as a development tool, and especially for development of resilience to further
disasters. One of the basic criteria in the rehabilitation of affected infrastructure and
housing was to build back better. All investments were risk informed based on 2014
floods indicators. Serbia managed to implement all the funds pledged at Brussels donor
conference, an even to attract more donations. After seeing that their donation was
successfully and purposefully implemented, some donors supported Serbia with more
funds than initially pledged. At the end, the overall implementation rate of donor funds
was 105,8%. With the total of EUR 461.6 million of combined donations and loans,
Serbia had successfully completed the recovery process by the end of 2015.
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While working on the recovery, it became clear that decades of no investment in resilience
and prevention had taken the toll. In former Yugoslavia, we had one of the most efficient
civil protective mechanisms that was copied world over. However, in the transition years,
disaster risk reduction and prevention were seriously neglected. Even though the Law on
emergency management (Official Gazette of the Republic of Serbia, no. 111/09, 92/11,
93/12) had paved the way for establishment of the Sector for Emergency Management
(SEM) in the Ministry of interior in 2009, they were tasked mostly with response, setting
up of search and rescue teams, specialized civil protection units and fire fighter’s
brigades. Prevention and disaster risk reduction were somehow overlooked by the
lawmakers at the time.

3 National Disaster Risk Management Program

Two disastrous flood events in the same year, 2014, and obvious signs of climate changes
over a number of years, were a serious reminder that Serbia is likely to be confronted with
more frequent and severe natural disasters in the future. It was clear that changes were
necessary in the strategic, institutional and legal framework regarding disaster risk
management. Serbia needed to shift focus from being reactive, responding when disaster
occurs, to being proactive, focused on preventive activities and risk-informed planning
and investments. Seven months after the May floods, the Government had adopted the
National Disaster Risk Management Program (NDRMP), a comprehensive program for
disaster resilience. This program is an umbrella framework to coordinate and implement
activities, as well as to channel funds, related to reducing and managing risks in Serbia.
One of the main specific purposes of the Program is to build a national disaster risk
management system with the necessary capacity and clear responsibilities to reduce the
existing risks, to avoid the creation of future risks, and respond more efficiently to
disasters (National Disaster Risk Management Programme, 2014).

The Program will be funded by different funding mechanisms including a Multi-Donor
Trust Fund specifically prepared for this purpose and will mobilize international donor
funding, facilitate coordination across donors and key stakeholders, and ensure that
financing will be directed to prioritized investments. The Program is consisting of 6
pillars: Institutional building, Disaster risk identification and monitoring, Structural and
non-structural risk reduction, early warning system and preparedness, risk financing
strategies and resilient recovery.

“Strike while the iron is hot”, had been in mind of the decision makers, as the disaster
events provided an opportunity to improve and systematize disaster risk management in
Serbia. The Program foresees that Serbia will advance the DRM agenda in the country by
revisiting existing practices and introducing new approaches. Further, the aim is to
expedite short and medium-term actions. Some of the activities will build on Serbia’s
existing policies and administrative and technical procedures relating to water
management and flood protection, while drawing in global best practices. The Program
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will support the government’s efforts to better comply with the EU Acquis, notably the
Water Framework Directive and the Flood Directive, Climate Change Directive related
to adaptation to climate change, and the Civil Protection Directive. It will not only aim to
foster solutions at local and/or national scale, but also to help strengthen the regional
platforms for cooperation and river basin management necessary to manage water and
floods in the trans-boundary river basins, of which Serbia controls only parts (Danube
river, Sava, Drina, Tisza, etc.)

The Action Plan for implementation of National DRM Program for period 2017-2020
was adopted by the Government in March 2017. Preparation of the Action Plan was
coordinated by the Public Investment Management Office, with participation of all line
ministries, special organisations, local self-governments, NGO’s, and other stakeholders
in the country. Along with the Action plan, Disaster Risk Financing Program has also
been adopted.

Two years after the disaster a consensus was made in Serbia on the measures, results and
activities regarding natural and other disasters. The general objective of the Action Plan
is that the Republic of Serbia should have a disaster risk management system developed
by 2020 — meaning that a solid inter-institutional coordination system is established, that
the country is resilient to natural disasters and other hazards and capable to do retrofitting
after disaster. Specific objectives are also defined, each one in line with one of the six
components of the National Program. Action Plan also addresses the needs on gender
issue, people with disabilities and vulnerable groups such as children and the elderly. The
components are set in line with the four priorities of the Sendai Framework for Disaster
Risk Reduction 2015-2030, adopted at the Third UN World Conference on Disaster Risk
Reduction on 18 March 2015 (UNISDR, 2015).

The funds necessary for the implementation of the activities listed in the Action Plan for
the period 2017-2020, total EUR 1,111,036,558. The amount of EUR 223 000 000 will
be secured from the budget of the Republic of Serbia, EUR 69,524,338 from the
international development assistance and loans, while the resources not yet secured
amount to EUR 818.512.22. In order to secure the remaining necessary funds, the talks
on the support to the implementation of the Action Plan will be organized with the donors,
CSOs and other stakeholders

4 Municipal Disaster Reduction Initiative: Watershed of West Morava River

The implementation of NDRMP and the supporting AP foresees participation of all
government levels, especially municipal. Having in mind EU Water Directive, (Official
Journal OJ L 327, 2000) with a single system of water management: River basin
management, the natural geographical and hydrological unit, a proposal from the City of
Kraljevo, a municipality in Western Serbia, proposed that the municipalities within the
same river basin should unite and coordinate their DRR activities. Since the joint risk
mitigation activities tend to be more cost efficient and also more effective, the proposal
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was immediately supported by PIMO, SEM, Ministry for Public Administration and
Local Self-government, Ministry for Agriculture, Forestry and Water Management, all
special agencies, Standing Conference for Towns and Municipalities, Union of Cities and
Municipalities and by the UNDP office in Serbia. In February 2017, agreements on
cooperation were signed between 17 municipalities in the Western Morava river basin
and 9 in the Kolubara river basin. These are the river basins that had sustained the greatest
damages in floods of 2014, but also in 2016. The institutional memory is still present
there, so is the political will to act. Other municipalities are encouraged to follow their
example and hopefully all river basins in Serbia will be integrated in the same manner.
Some steps have already been taken by municipalities in Greater Morava basin, as well
as in Danube, Drina and Sava basin, but no formal agreements have been signed yet.

By May 2017 a series of activities were conducted in order to institutionalize functional
cooperation among towns and municipalities in the West Morava watershed related to
joint action in risk reduction and risk management activities and speedy post-disaster
recovery. In March 2016 the first initial meeting was held of representatives of towns and
municipalities of the West Morava watershed in Kraljevo. The town of Kraljevo, through
the competent Civil protection Department (under its then name Department for defense
and emergency situations and engineering-geologic and seismic functions) within the
town administration, sent the invitation to towns and municipalities of the West Morava
watershed. This initiative was supported by PIMO, SCTM and the UNDP. The meeting
presented the reasons for association of towns and municipalities at the watershed level
in order to define common natural disaster risks and activities to be implemented in the
course of future cooperation.

The second meeting of representatives of towns and municipalities of the West Morava
watershed was convened in September 2016 in KruSevac, in order to get the national level
institutions involved as well. The meeting was attended by representatives of the public
enterprise for water management PE Srbijavode, and representatives of the NHMS. As
was the case with the first meeting, this one was also supported by PIMO, SCTM, and
the UNDP. This meeting for the first time presented the model of association of towns
and municipalities in the West Morava watershed. This model implies the signing of the
Memorandum of Cooperation (Protokol o saradnji gradova i opStina u slivu Zapadne
Morave, 2016). by towns and municipalities in the West Morava watershed, in order to
undertake joint activities related to disaster risk reduction and emergency management
and speedy and efficient post disaster recovery.

The third meeting of towns and municipalities of the West Morava watershed was held
in November in Novi Pazar, in order to sign the initiative for cooperation of towns and
municipalities on joint activities related to disaster risk reduction and emergency
management and speedy and efficient post disaster recovery. The meeting presented the
draft Memorandum of Cooperation of towns and municipalities in the West Morava
watershed. At this meeting, with the technical support of SCTM, the procedure was
presented to representatives of towns and municipalities of the West Morava watershed
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which precedes the signing of the Memorandum, and which refers to adoption by
municipal assemblies and local councils the Decision to sign the Memorandum of
Cooperation. Apart from representatives of PIMO, SCTM, and UNDP, the meeting was
attended by representatives of PE Srbijavode, NSI, DE, FAO, and REEKO Serbia
(Inicijativa za zajednicko uces$ce gradova i opstina u slivu Zapadne Morave u izradi
Protokola o saradnji gradova i opstina u slivu Zapadne Morave, 2016).

The signing ceremony for the Memorandum of Cooperation of towns and municipalities
of the West Morava watershed (see attached document) was organized in Kraljevo on 10
February 2017 in the presence of state officials: state secretaries of the MPALG, Ministry
of Agriculture and Environmental protection, PIMO, Director of NSI, PE Srbijavode, the
National geologic Institute, UNDP, and SCTM. The first meeting of coordinators for the
West Morava watershed was held in Vrnjacka Banja in March 2017. On this occasion the
technical team was established and the secretary of the Technical team was appointed and
deputy secretary. The proposed activities were endorsed for the forthcoming period and
topics were agreed for the second meeting of coordinators.

The second meeting of coordinators of the West Morava watershed was organized in
Cacak in April 2017. This meeting presented the possibilities for association of towns and
municipalities of the West Morava watershed to work on joint infrastructure and other
project, as well as the need to establish a joint project team.

In March 2017 a SCTM network was established titled “Network for disaster risk
reduction and emergency management”. The selected watershed secretaries shall form
the technical Council which can at the invitation of the SCTM, the sectorial office or the
ministry represent the positions of the membership of SCTM before the national and
international partners and institutions on topics related to prevention, emergency
management, civil protection, and speedy post disaster recovery, of which it shall also
report to the secretary general of the SCTM and the membership at the first next meeting
of the Network. In the forthcoming period the SCTM plans for this Network to be
renamed as Civil Protection Network.

Insurance — within preventive activities and in order to protect the budget and with respect
to the possibility to insure assets in case of natural disasters, towns and municipalities of
the West Morava watershed shall in the forthcoming period sign arrangements with
EVROPA RE. The first joint meeting with representatives of EVROPA RE was organized
by PIMO and EVROPA RE in Caéak on 10 May 2017 attended by mayors and presidents
of assemblies, or decision-makers.

During the round table within the Project SEE URBAN, which was held in Belgrade at
the UN House on 16 May 2017, attended by representatives of MPALG, PIMO, SCTM,
DE, Srbijavode, representatives of the Platform of Croatian districts and municipalities,
representatives of UNDP Macedonia, BIH, Kosovo and Metohija, Montenegro, and
coordinators of the West Morava and Kolubara watersheds, persons in charge of disaster
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risk reduction of towns Zrenjanin and Kragujevac, it was proposed to establish separate
legal persons (associations of units of LSG or companies/agencies) in issues related to
associations of towns and municipalities in the Republic of Serbia within major
watersheds.

On 14 June 2017 UNDP Serbia by a separate act established an expert working groups
for implementation of the regional project SEE URBAN. At the expert working group
meeting held in the UNDP Serbia premises on 29 June 2017, a presentation was made on
results of the assessment of capacities of local self-governments in the West Morava
watershed, and potential for improved inter-municipal cooperation.

Significant engagement is expected in the forthcoming period of the Ministry of Finance,
and Ministry of Public Administration and Local Government, of the Republic of Serbia,
in terms of guidelines and instructions for concrete (preferably financial) cooperation of
towns and municipalities in order to undertake joint activities in the field of disaster risk
reduction and risk management. In that respect, a proposal was made that in cooperation
with PIMO a request be defined to be submitted to above mentioned institutions.

The Civil Protection Department of the town administration of Kraljevo, with the support
of UNDP, developed the webpage www.civilnazastitakraljevo.rs, with a separate section
on the West Morava watershed, which can be used as the basis for development of the
webpage of the West Morava watershed.

5 New Legal DRM Framework

Referring to the component six of the NDRMP, Resilient Recovery, we can say that
Serbia has managed to establish a sustainable recovery process. In December 2015 the
Law on Recovery Following Natural and Other Disasters (Official Gazette of the
Republic of Serbia, no. 112/15, 2015) was passed. The Law had set the standards for
recovery after all natural and other disasters that can strike the country. The efficiency of
the system was tested in 2016 floods: whereas in 2014 it took from May to July for the
system to be set up and for the recovery to start, in 2016 floods in Western Serbia, the
recovery process started 7 days after the event.

Since the process of recovery of the flooded areas was completed at the end of 2015, in
December 2015 the Government had made the decision to transform the Office for
Reconstruction and Flood Relief into the Public Investment Management Office, the legal
successor of the former. An ad hoc body, established to deal solely with the flood recovery
process, the Office was turned into a permanent Government office, with broader
mandate. Besides competences for recovery process, the Public Investment Management
Office (PIMO) performs expert, administrative and operational activities related to
coordination and implementation of projects of reconstruction and improvement of public
facilities, including, but not limited to: collecting the data on the current and scheduled
projects; collecting the data on the needs for public facilities reconstruction; conducting
assessment and checking the feasibility of the proposed projects; priority identification;
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coordination of public procurement procedures; meeting of contractual obligations and
payments (Official Gazette of the Republic of Serbia, no. 95/15, 2015). The mandate
extends to public facilities in the Republic of Serbia including the Autonomous Provinces
and Local Self-governments.

In respect to DRR, PIMO is tasked with coordinating the implementation of NDRMP and
the supporting AP. In terms of complying with the Sendai Framework for Disaster Risk
Reduction, the first draft of the new Law for Risk Reduction and Emergency Management
was made back in 2015 (Public Investment Management Office - Government of the
Republic of Serbia, 2018). This Draft Law is in line with Sendai Framework and
international standards, but tailor-made for Serbia, based on positive national practices
and lessons learned in recent flood events. The international partners who helped Serbia
in the process of drafting this law include the United Nations (through the United Nations
Development Program office in Serbia), European Union and the World Bank. The Draft
Law has passed public hearing and is in final consultation phase. Once adopted by the
Parliament, this improved law will replace the existing Law on Emergency Situations.
The new law will be more oriented towards prevention and risk reduction. It also contains
provisions for penalties for non-compliance with DRR measures, which is lacking in the
current law.

Conclusion

After the 2014 floods, Serbia is safer but not safe yet. We need not only huge financial
resources but also time, decades to make our country resilient and proof to natural
disaster. In the Study on Flood Management in Kolubara River Basin to Reduce Future
Flood Risk, for management of this basin over 100 million EUR are required and two
decades to implement needed measures. Despite will to succeed and a number of
preventive measures that have already been taken, Serbia needs to go a long way to
resilience. In the meantime, the Government undertook fast solution: Disaster Risk
Management Development Policy Loan (DPL) a catastrophe deferred drawdown option
(CAT DDO) with support of World Bank — USD 70 million to increase the resilience to
adverse impact of natural hazards. This instrument becomes available to the Serbia 48
hours after proclaiming the state of emergency due to natural hazard, and enables the
beneficiary to immediately deal with adverse impact of disaster.

The CAT-DDO is a quick and flexible source of financing which can provide bridge-
financing until other sources of financing can be mobilized (for example, concessional
funding, bilateral aid, and emergency reconstruction loans). The Government of Serbia
had identified this contingent financing as a critical component of its strategy to secure
access to immediate post-disaster liquidity to meet emergency and recovery needs,
ensuring that budget resources are not diverted from ongoing development programs.
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Having learned first-hand how a single disaster can render meaningless considerable
investments into development, Serbia is now fully committed to having the disaster risk
management at the top of the development agenda for years to come.
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Spremembe na podro¢ju varnosti cestnega
prometa v zadnjih dvajsetih letih
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Povzetek Raziskovalno vpraSanje je, kako se je varnost v cestnem prometu
spreminjala v zadnjih dvajsetih letih? V Sloveniji se je v zadnjih dvajsetih
letih zgodilo 723.223 nesrec, v katerih je bilo udelezenih 1.291.154 oseb.
Nesreée v cestnem prometu so velik druzbeni problem. Namen prispevka
je narediti pregled nesrec in varnosti v cestnem prometu v zadnjih dvajsetih
letih. Za analizo smo uporabili javno dostopne podatke Ministrstva za
notranje zadeve. Uporabljena je bila frekvenéna statistika, opisna statistika
in kontingen¢ne tabele. Rezultati so prikazani v obliki tabel in grafov.
Stevilo nesre¢ se zmanj$uje. Zmanj$uje se tudi $tevilo poskodovanih in
smrtnih zrtev. Najve¢ smrtnih Zrtev je med vozniki osebnih avtomobilov.
V zadnjih letih se je delez poSkodovanih in smrtno poskodovanih najbolj
povecal pri kolesarjih in voznikih motornih koles. Spoznanja iz prispevka
bodo lahko uporabile vladne in nevladne organizacije, ki se ukvarjajo z
varnostjo v cestnem prometu, za koordiniranje svojih aktivnosti. S
povecevanjem varnosti v cestnem prometu se bodo zmanjsevali socialni in
materialni stroski. Prispevek podaja celovit pregled sprememb varnosti v
cestnem prometu v zadnjih dvajsetih letih.
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Abstract Research Question is, how has road safety changed over the last
twenty years? There have been 723,223 car accidents, involving 1,291,154
persons in the last 20 years in Slovenia. Road traffic accidents are an
important social problem. The purpose of the article is to get a road traffic
accidents and safety overview for the last 20 years. The publicly available
data of the Ministry of Interior is used. The frequency statistics, descriptive
statistics and contingency tables were also used for the analysis. Results are
shown in tables and graphs. The number of road traffic accidents is
decreasing. The number of injured persons and fatalities is decreasing as
well. The highest number of fatalities in traffic accidents occur among car
drivers. The percentage of injured persons and fatalities increased the most
among cyclists and motorcycle riders. Based on the findings, governmental
and non-governmental organizations will be able to manage their activities
in the field of road traffic safety more effectively and efficiently. The social
and material costs of road traffic accidents will be reduced by safety
improvements. The article presents a comprehensive overview of the road
traffic safety changes in the last 20 years.
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1 Uvod

Svetovna zdravstvena organizacija (World Health Organization, 2011, str. 4) napoveduje,
da bo do leta 2030 smrtnost na cestah postala peti najpomembnejsi vzrok izgube Zivljenj,
zato je potrebna hitra akcija. Napoveduje tudi, da se bo Stevilo smrtnih Zrtev na cestah
povecalo na 2,4 milijona letno. Tudi na slovenskih cestah je Stevilo poskodovanih in
mrtvih resen problem in s tem se moramo ukvarjati vsi. Smrtne Zrtve povzro¢ajo osebne
travme, pomenijo pa tudi resen gospodarski problem, saj povzrofajo visje stroSke
zdravstva in izgubo produktivnih delovnih dni. Svetovna zdravstvena organizacija
(World Health Organization, 2004, str. 71) navaja deset dejavnikov tveganja, ki vplivajo
na vkljuéenost v nesre¢o: (1) neprimerna ali neprilagojena hitrost; (2) prisotnost alkohola,
zdravil ali drog; (3) utrujenost; (4) mlad moski; (5) nezas¢iten uporabnik ceste v urbanem
ali stanovanjskem podrod¢ju; (6) potovanje v temi; (7) faktorji vozila — zavore, upravljanje
in vzdrZevanje; (8) napake v konstrukciji cest, postavitve in vzdrZevanje, kar lahko
privede do nevarnega obnasanja uporabnikov cest; (9) neustrezna vidljivost zaradi
okoljskih dejavnikov (tezko je opaziti vozila in ostale uporabnike cest) in (10) neustrezno
zdravstveno stanje vida uporabnikov cest.

Udelezenci v nesreéah imajo razliéne posledice: (1) niso utrpeli poskodb; (2) so doziveli
lazjo telesno poskodbo; (3) so doziveli hudo telesno poskodbo ali (4) je bila poskodba s
smrtnim izidom. UdeleZencem, ki so doziveli lazjo ali hujSo telesno poskodbo, ali so se
smrtno poskodovali, v nadaljevanju imenujemo poSkodovanci.

Namen in cilj raziskovanja je narediti pregled varnosti na slovenskih cestah v zadnjih
dvajsetih letih. Obravnavali bomo, kako na lazje telesne poskodbe, hude telesne poskodbe
in na smrtnost vplivajo: (1) spol, (2) vozniske izkusnje, (3) vrsta udelezenca v cestnem
prometu, (4) uporaba varnostnega pasu in (5) prisotnost alkohola. Dvajset let je tako
dolgo obdobje, da je ze mogoci opaziti sistematicne spremembe v obnaSanju ljudi.
Nekatere spremembe se zgodijo same po sebi zaradi evolucije, druge pa so pogojene s
spremembami v drzavi in tudi v njenem okolju. V zadnjih dvajsetih letih so vlade RS
sprejele zakone in predpise, ki so vplivali na obnasanje vseh drzavljanov in uporabnikov
cest. Zakonske spremembe v drzavi so pogojene z globalizacijskimi procesi in tudi z
zakonodajo, ki jo predpisuje EU. Pri tem imajo pomembno vlogo Svetovna zdravstvena
organizacija, pa tudi lokalne vladne in nevladne organizacije, ki si prizadevajo za
povecanje varnosti v cestnem prometu.

2 Teoreti¢na izhodiSca

Udelezba v cestnem prometu je Ze sama po sebi nevarna. Z nepremisljenim ali nevarnim
ravnanjem lahko nevarnost povec¢amo. UdeleZenci v cestnem prometu lahko dozivijo:
(1) lazjo telesno poskodbo, (2) hudo telesno poskodbo, (3)smrt, ali (4) ostanejo
neposkodovani. Tovrstne poskodbe lahko uvrstimo med tiste, katere bi lahko preprecili,
ne vse, vsaj nekatere, z odgovornim ravnanjem. ObnasSanje moskih v prometu je nekoliko
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drugacno od zensk, odvisno je od starosti, vozniskega staza, izobrazbe, vzgoje in Se od
mnogih drugih dejavnikov. Nekateri od teh dejavnikov so obravnavani v nadaljevanju.
Poznamo S§tiriindvajset vrst udeleZzencev v prometu: (1) voznik avtobusa; (2) voznik
delovnega stroja; (3) voznik kolesa z motorjem; (4) kolesar; (5) x-krsitelj - JRM;
(6) voznik kombiniranega vozila; (7) voznik lahkega stirikolesnika; (8) lastnik vozila;
(9) voznik motornega kolesa; (10) voznik mopeda; (11) voznik osebnega avtomobila;
(12) odgovorna oseba; (13) ostalo; (14) pesec; (15) pravna oseba; (16) potnik;
(17) posameznik, s.p., ki samostojno opravlja dejavnost in zaposluje druge; (18) voznik
Stirikolesnika; (19) skrbnik mladoletnika; (20) samostojni podjetnik; (21) voznik
specialnega vozila; (22) voznik trikolesa; (23) voznik traktorja in (24) voznik tovornega
vozila (Policija, 2017). Voznikov osebnega avtomobila je $teviléno najve¢ in so tudi
najbolj ogrozeni. Temu primerljivi so potniki. Naslednji dve kategoriji, ki sta med seboj
primerljivi, sta voznik kolesa z motorjem in voznik motornega kolesa. Primerljivi po
ogrozenosti pa sta Se kategoriji pesci in kolesarji. Voznja s kolesi in motorji je v porastu,
ker je to pogosto hitrejsSi in cenej$i transport, hoja in kolesarjenje pa sta tudi vse bolj
popularna zaradi zdravstvenih razlogov in manjSega onesnazevanja okolja (Bouaoun,
Haddak, & Amoros, 2015, str. 217). Raziskovanje kategorij udeleZencev v prometu, pri
katerih opazimo spremembe v Stevilu je pomembno, saj se s povecanjem §tevila pojavijo
tudi novi riziki, ki so bili sicer do tedaj neznani.

Namen varnostnih pasov v prevoznih sredstvih je povecanje varnosti. Varnostni pas
predvsem preprecuje, da bi oseba padla iz vozila in da ne pride do dodatnih poskodb pri
Celnem tréenju. Stanje v Sloveniji je relativno dobro, vsekakor pa ga je mogoce Se
izboljsati. Bilban (2014, str. 48) poudarja ustrezno zakonodajo, poznavanje zakonskih
dolo¢il in predvidenih kazni ter u¢inkovit nadzor policije; poleg tega pa Se zdravstveno-
vzgojne aktivnosti med mladimi vozniki, da jim privezovanje postane vedenjski vzorec.

Uporaba vseh substanc, ki negativno vplivajo na psihofizi¢ne sposobnosti udelezencev v
prometu je nevarna. Houwinga s sodelavci (2013, str. 145) navajajo v svoji raziskavi v
Sestih evropskih drzavah razmerja obetov relativnega tveganja, da pride do resne
poskodbe med vozniki, ¢e vozijo pod vplivom psihoaktivnih substanc; povprec¢ja Sestih
drzav so sledeca: (1) alkohol 0,1-0,5 g/l 1,58; (2) alkohol 0,5-0,8 g/l 9,4; (3) alkohol 0,8-
1,2 g/l 31,37; (4)alkohol >1,2 g/l 108,09; (5)droga amfetamin 8,87; (6) droga
benzilmetilekgonin 12,23; (7) zdravilo na osnhovi benzodiazepina 2,56; (8) medicinski
opiati 5,96; in (9) kombinacija alkohol/droga 12,55. Pomembna je tudi njihova
(Houwinga et al., 2013, str. 149) ugotovitev, da so droge pogosteje prisotne med mlajSimi
moskimi vozniki, zdravila in zdravilne droge pa pogosteje uzivajo voznice stare ve¢ kot
35 let. Problem alkohola in drog je prisoten povsod. V mnogih drzavah je alkoholiziranost
na zelo visoki stopnji. Tako Al-Abdallat et al. (2016, str. 131) navajajo, da je bilo med
letom 2008 in 2014 v Amanu 36,5 % smrtnih ztrev pod vplivom alkohola ali
psihotropskih drog, samo pod vplivom alkohola pa 37,1 %, s tem da je bilo najve¢ smrtnih
zrtev v starostni skupini med 19 in 29 let.
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3 Metoda

Za analizo varnosti v cestnem prometu v zadnjih dvajsetih letih smo uporabili podatke
Ministrstva za notranje zadeve (Policija, 2017). Ob vseh nesrecah delavci ministrstva za
notranje zadeve sistemati¢no zbirajo in evidentirajo podatke o nesrecah in o udelezencih
nesre¢. Te podatke med drugim uporabijo tudi za porocila, ki so dostopna na spletni strani
ministrstva. Poleg tega se podatki o vseh udelezencih nahajajo v posameznih datotekah
za posamezno leto, od leta 1997 do 2016. Vsaka nesreCa ima lahko enega ali vec
udelezencev, vseh udelezencev pa je bilo v dvajsetih letih 1.291.154. Podatki so bili
statisticno obdelani s frekvenc¢no statistiko, opisno statistiko in kontingen¢nimi tabelami.
Vecina spremenljivk je nominalnega tipa, spremenljivki starost in koli¢ina alkohola v
litru izdihanega zraka pa sta razmernostni spremenljivki. Rezultati so prikazani v obliki
grafov in v obliki tabel.

4 Rezultati in razprava

V zadnjih dvajsetih letih, od 1997 do 2016, se je v Sloveniji zgodilo 723.223 nesre¢. Slika
1 prikazuje Stevilo vseh udeleZzencev v nesrec¢ah, v zadnjih dvajsetih letih, po letih. Leta
2006 je bil dosezen maksimum s 87.741 udeleZenci. Nato je leta 2008 in 2009 prislo do
naglega padca s 57.729 in 46.301 udeleZenci. Od leta 2008 dalje je opazen trend upadanja
Stevila vseh udelezencev v nesreCah, minimum pa je bil dosezen leta 2016 s 32.857
udelezenci. Ugotovimo lahko, da je bilo v nesre¢ah v zadnjih dvajsetih letih udelezenih
ve¢ kot polovica Slovencev. Iz narodno-gospodarskega stali$¢a je to katastrofalna
ugotovitev. Udelezenci nesreCe so breme samemu sebi, sorodnikom, gospodarstvu,
negospodarstvu in zdravstvu, oz. druzbi kot celoti. Zaradi vsega naStetega je pomembno
znizevanje §tevila nesre€ in posledi¢no zniZevanje Stevila udelezencev.
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Slika 1: Stevilo udeleZencev v prometnih nesre¢ah

V letih od 1997 do 2016 je bilo v nesre¢ah udeleZenih 206.614 (16,0 %) oseb, ki so
dozivele lazjo telesno poskodbo, 27.598 (2,1 %) jih je dozivelo hudo telesno poskodbo in
4.469 (0,3 %) jih je umrlo. Pri 6.355 udelezencih izid nesre€e ni znan, kar predstavlja
0,5 % od vseh udelezencev. Vseh oseb, ki so dozivele lazjo telesno poskodbo, hudo
telesno poskodbo ali so zaradi nesre¢e umrli, je bilo 238.681, oz. 18,5 % od vseh
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udelezencev v nesreCah. Neposkodovanih v nesre¢ah je bilo 1.046.118 (81,0 %)
udelezencev (Slika 2).
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Slika 2: Stevilo poskodovancev

Podobno kot pri $tevilu vseh udelezencev je tudi pri Stevilu smrtnih Zrtev v zadnjih
dvajsetih letih opazen trend upadanja. Na sliki 3 je prikazano Stevilo smrtnih Zrtev po
letih. Do leta 2003 je bil opazen trend upadanja, nato je do leta 2007 prislo do rahlega
porasta Stevila smrtnih Zrtev, od leta 2008 naprej pa zapet belezimo upad. Leta 1997 je
bilo 358 smrtnih Zrtev, leta 2003 242, leta 2007 293, leta 2014 minimum s 108 smrtnimi
zrtvami in leta 2015 120 ter leta 2016 130 smrtnih Zrtev. V zadnjih dveh letih tako
belezimo rahel porast.
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Slika 3: Stevilo smrtnih Zrtev

Na sliki 4 je prikazano razmerje med poskodovanci, ki so povzroc€ili nesreCo in med
poskodovanci, ki so bili nedolzni udelezenci. Razvidno je, da je bistveno vec
poskodovanih ali mrtvih oseb, ki so bili nedolzni udelezenci. Leta 1997 je bilo 40,6 %
povzrociteljev in ta odstotek se je zmanjSal do minimuma leta 2008 z 32,9 %. Povprecje
zadnjih pet let je 37,5 %. To pomeni, da je samo dobro tretjino poskodovancev krivcev
za nesrece, ostalih 62,5 % pa je nedolznih zrtev. Od leta 2008 se delez povzroditeljev med
poskodovanci zopet povecuje. Trend je pozitiven.
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Slika 4: Delez povzrotiteljev med poskodovanci

Zanimiva je tudi analiza strukture zastopanosti spola med poskodovanci (Slika 5). Leta
1997 je bilo med poskodovanci 66,3 % moskih in samo 33,7 % Zensk. Tega leta je bil
dosezen maksimum. Leta 2015 pa je bilo samo e 57,0 % moskih in Kar 43,0 % Zensk.
Odstotek poskodovanih udeleZenk je posledica povecevanja odstotka Zensk v prometu v
zadnjih dvajsetih letih in prevzemanja slabih navad zensk od moskih. Predvsem se v
prometu povecuje delez alkoholiziranih zensk. Trend vztrajno pada in pricakujemo lahko,
da se bo razlika med poskodovanimi moskimi in Zenskami $e zmanjSevala, oz. se bo
stabilizirala okoli neke vrednosti.
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Slika 5: DeleZ mo$kih med poskodovanci

V tabeli 1 so zbrana Stevila in delezi hudih telesnih poskodb, lazjih telesnih poskodb,
smrtnih primerov in vsote vseh poskodb skupaj po letih. Delez oz. odstotek hudih telesnih
poskodb, lazjih telesnih poskodb in smrti je izracunan glede na vse poskodbe in smrtne
primere, kar je skupaj vedno 100 %.
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Tabela 1: Stevilo in odstotek poskodb in smrti
1997 1998 1999 2000 2001

N n 2.159 1.686 2.074 2.995 2.481

Huda telesna poskodba % 23.9 210 290 25 2 18.9

. . n 6.515 5.687 7.010 8.579 10.384

Lazja telesna poskodba % 721 74.0 744 729 79.0

Smrt n 358 310 335 313 278

% 4,0 40 3,6 2,6 2,1

Skubai n 9.032 7.683 9.419 11.887 13.143

P % 1000 1000 1000 1000  100,0
2002 2003 2004 2005 2006

Huda telesna poskodba 090 1'15063 1.481; 1'3792 1'286673 1'2762

. . n 12.538 15.487 17.665 13.048 14.855

Lazja telesna poskodba % 873 90.4 914 895 90.9

Smrt n 269 242 274 258 262

% 1,9 1,4 1,4 1,8 1,6

SKupai n 14.368 17.140 19.335 14572 16.337

P % 1000 1000 1000 1000  100,0
2007 2008 2009 2010 2011

Huda telesna poskodba 090 1'272(; 1'1802 1'0832 8862 991?1

.. y n 14.774 11.673 11.083 9.451 8.754

Lazja telesna poskodba % 905 899 90 2 90 4 89 2

Smrt n 293 214 171 138 141

% 1,8 1,6 14 1,3 14

Skupai n 16.330 12.990 12.289 10.454 9.814

P %  100,0 100,0 100,0 100,0 100,0
2012 2013 2014 2015 2016

Huda telesna poskodba (;) 894§ 7808 8928 19032 8958

. y n 8.299 8.034 7.394 7.778 7.606

Lazja telesna poskodba % 895 906 888 881 886

Smit n 130 125 108 120 130

% 1,4 1,4 1,3 1,4 1,5

. n 9.276 8.867 8.328 8.830 8.586

Skupaj

% 100,0 100,0 100,0 100,0 100,0

Na sliki 6 sta prikazana deleza hudih telesnih poskodb in smrti glede na vse poskodbe po
letih. Delez smrtnih izidov se je iz 4,0 % leta 1997 zmanjsal na 1,3 % leta 2014. Leta
2016 je bil ta delez 1,5 %. Podobno se je zmanjsal delez hudih telesnih poSkodb.
Obcutne;jsi padec se je zgodil med letoma 2001 in 2003. Na racun tega pa se je v teh treh
letih bistveno povecal delez lazjih telesnih poskodb. V celoti gledano sta deleza hudih
telesnih poskodb in smrti upadla na racun vecjega deleza lazjih telesnih poskodb.
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Zaskrbljujoce pa je dejstvo, da se delez hudih telesnih poskodb rahlo, a vztrajno povecuje
od leta 2003. Poskodovane osebe s hudimi telesnim poskodbami so najvecje druzbeno in
druzinsko breme. Vsota vseh poskodovancev pa je v zadnjih petih letih bistveno nizja kot
je bila med letom 1997 in 2007 (glej tabelo 1).

- == Huda telesna poikodba

Smirt
Slika 6: DeleZ hudih telesnih poSkodb in smrti med poskodovanci

Slika 7 prikazuje delez poSkodovanih oseb (lazja telesna poskodba in huda telesna
poskodba) in Stevilo smrtnih primerov voznikov osebnih avtomobilov in potnikov glede
na vse, ki so doziveli poskodbo ali smrt po letih, slika 8 kolesarjev in peScev in slika 9
voznikov motornih koles in voznikov koles z motorjem. Navedenih Sest vrst udelezencev
v prometu je izbranih po kriteriju, da je bilo v zadnjih dvajsetih letih vsaj 4 %
poskodovancev; tem kriterijem ustrezajo (1) voznik osebnega avtomobila; (2) potnik;
(3) pesec; (4) kolesar; (5) voznik motornega kolesa in (6) voznik kolesa z motorjem. Te
kategorije udeleZencev v cestnem prometu so najbolj ogrozZene. Vozniki tovornega vozila
so imeli 1,7 % poskodovancev, vozniki traktorja 2,1 %, vse ostale kategorije pa manj kot
1%. Na vseh treh slikah pomeni polna ¢rta poskodbo, torej lazjo ali hudo poskodbo,
prekinjena ¢rta pa pomeni delez smrtnih primerov.

Najvec lazjih poskodb, tezjih poskodb in smrtnih Zrtev je med vozniki osebnega
avtomobila (36,9 %). To je posledica dejstva, da jih je med vsemi udelezenci v prometu
najve¢. Odstotek lazje ali huje poskodovanih se je poveceval do leta 2003, ko je znasal
52,0 %. Od takrat dalje pa se je odstotek poskodovanih zmanjseval oz. varnost voznikov
osebnega avtomobila se je povecevala. Nevarnost, da bodo doziveli smrt, se zmanjSuje in
sicer od 42,5 % leta 1997 do 31,7 % leta 2015, ko je bil ta odstotek najniZji. Odstotek
poskodovanih je nekoliko vi$ji od odstotka smrtnih Zrtev in sta v korelaciji. Lazjih in
hudih poskodb je ve¢ kot smrtnih Zrtev. Varnost voznikov osebnega avtomobila je taka,
da je vedja verjetnost, da bo prislo do poskodbe kot do smirti.

Odstotek potnikov s poskodbami in s smrtnim izidom je nekoliko niZji kot je pri voznikih
osebnega avtomobila. Oba trenda sta padajoca, varnost potnikov se v zadnjih dvajsetih
letih izboljsuje. Tudi pri potnikih je ve¢ja verjetnost, da bo prislo do lazje ali hujse
poskodbe kot do smrti. Zakljuéek je, da se varnost tako voznikov osebnega avtomobila
kot tudi varnost potnikov v zadnjih letih izboljSuje. To je posledica novih tehnologij,
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varnejSih avtomobilov, modernejsih cest, stroZje zakonodaje in visje varnostne kulture
udelezencev v cestnem prometu.
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Slika 7: DeleZ voznikov osebnega avtomobila in potnikov,
ki so se poskodovali ali umrli

Slika 8 prikazuje odstotek pescev in kolesarjev, ki so se poskodovali ali so doZiveli smrt.
Odstotek kolesarjev z laZjimi ali huj$imi po§kodbami se je po letu 2005 zacéel povecevati.
Proporcionalno se je poveéeval tudi delez kolesarjev, ki so umrli zaradi nesrece. V zadnjih
letih prihaja do popularizacije kolesarjenja in do zdravega zivljenjskega sloga. Posledica
je cedalje vec kolesarjev na cestah in seveda ¢edalje ve¢ poskodovanih in mrtvih. Iz slike
je tudi razvidno, da sta krivulji poskodb in smrti v visoki korelaciji in da sta odstotka med
seboj primerljiva. Pri voznikih osebnega avtomobila in pri pescih je bil odstotek poskodb
vedji od odstotka smrti. Stanje glede lazjih poskodb, hudih poskodb in smrtnih primerov
se pri kolesarjih iz leta v leto slabsa.

Povsem drugac¢no stanje je pri peSciH. Leta 1997 je bilo med pesci 8,9 % lazje ali huje
poskodovanih, minimum pa je bil doseZen leta 2004 s 4,8 %. Od takrat dalje se odstotek
postopoma povecuje, povpreéje zadnjih petih let je 7,1 %. Trend je nekoliko v porastu.
Problematicno pri pesScih pa je, da je smrtnost zelo visoka. Dvajsetletno povprecje je
15,4 %. To pomeni, da je 15,4 % smrtnih Zrtev peScev, Ceprav je poSkodovanih med pesci
samo 6,4 %. To je posledica dejstva, da so pesci bistveno manj zas¢iteni kot vozniki
osebnih avtomobilov ali potniki. Bistveno vecja verjetnost je, da bo peSec dozivel smrt,
kot pa da se bo lazje ali huje poSkodoval v primeru nesrece. Iz slike je tudi razvidno, da
se ogrozenost pescev in kolesarjev s smrtjo priblizujeta oz. izenacujeta.
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Slika 8: DeleZ pesScev in kolesarjev, ki so se po§kodovali ali umrli

Odstotka voznikov kolesa z motorjem, tako glede poskodb kot tudi glede smrti, se
izboljSujeta, kar je pozitivno. Poleg tega so delezi poskodb in smrtnih primerov
primerljivi (Slika 9).

Nasprotno se odstotek voznikov motornega kolesa z lazjimi ali hujSimi poskodbami od
leta 2002 (3,1 %) poslabsuje. Leta 2015 je bil ze 6,1 %. Trend je rasto¢ in lahko
pri¢akujemo nadaljnje poslabsanje. Se bistveno slabie oz. alarmantno stanje pa je na
podrocju odstotka smrtnih Zrtev med vozniki motornega kolesa. Leta 1997 je bil odstotek
lazje ali huje poSkodovanih 4,2 % in mrtvih 5,9 %. Odstotek mrtvih je do leta 2015
narastel na 20,8 %, povpreéje zadnjih petih let pa je 16,0 %. Podobno kot pri pescih je pri
voznikih motornega kolesa izrazito nesorazmerje med odstotkom poskodovanih in
odstotkom mrtvih, pri ¢emer je odstotek mrtvih bistveno vegji. Povecanje smrtnosti med
vozniki motornih koles ugotavljajo tudi drugi avtorji. Tako Chandran, Sousa, Guo, Bishai
in Pechansky (2012, str. 12—-13) navajajo kar 300 % povecanje smrtnih zrtev med vozniki
motornih koles med leti 2000 in 2008 v Braziliji. Bouaoun, Haddak in Amoros (2015, str.
222) ugotavljajo, da je nevarnost s smrtjo pri voznikih kolesa z motorjem od 20 do 32-
krat vecja kot pri potnikih v avtomobilih, kar je posledica vecjih hitrosti in slabse
zascitenosti.
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Slika 9: DeleZ voznikov motornih koles in voznikov koles z motorjem,
ki so se posSkodovali ali umrli
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Stanje pri kolesarjih je alarmantno. Voznja v skupini, voZnja v nasprotno smer,
neupostevanje cestno-prometnih predpisov, voznja po cestiséu, Kjer je kolesarska steza,
uporaba mobilnega telefona in drugih elektronskih naprav med voznjo, tehni¢no
neustrezna kolesa, nepoznavanje cestno-prometnih predpisov, itd. je ustaljena praksa;
ravno tako peSci z mobilnimi telefoni, deskarji, kotalkarji na cesti$¢u. Dale¢ najslabse pa
je stanje pri voznikih motornih koles. V zadnjih letih so motocikli postali dostopnejsi,
drzava je pocenila in poenostavila registracijo motornih koles. Dvajsetletno povprecje
smrtnosti med vozniki motornih koles je 11,4 %, zadnjih pet let pa 16,0 %.

Absolutno so se smrtne zrtve v vseh Sestih kategorijah v zadnjih petih letih zmanjsale
(Slika 10). Ce primerjamo povpregje zadnjih dvajsetih let s povpre¢jem zadnjih petih let,
opazimo sledeCe izboljsanje: (1) vozniki kolesa z motorjem za 76,9 %, (2) potniki
57,3 %, (3) vozniki osebnega avtomobila 47,3 %, (4) pesci 47,2 %, (5) kolesarji samo
23,8 % in (6) na zadnjem mestu so vozniki motornega kolesa z 22,9 %. Ugotovitev je, da
se stanje pri kolesarjih in voznikih motornega kolesa sicer izboljSuje, vendar bistveno
pocasneje kot pri ostalih udelezencih v cestnem prometu. Torej, stanje se poslabsuje in je
katastrofalno. Dejstvo je, da motorna kolesa sploh ne sodijo na cesto, ampak na dirkalno
stezo. Podobno tudi desetletni otroci na kolesu ne sodijo na cesti$¢e, ne na kolesarsko
stezo in ne na plo¢nik. Ukrepi za izboljsanje stanja pri kolesarjih in voznikih motornega
kolesa so povsem preprosti in sicer: prepoved voznje po cestah.
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Slika 10: Absolutne vrednosti smrtnih Zrtev po kategorijah

Slika 11 prikazuje uporabo varnostnega pasu med poskodovanci (laZja telesna poskodba,
huda telesna poskodba in smrtna poSkodba) po letih. Do let 2000 se je uporaba
povecevala. Leta 2001 in 2002 je dosegla 84,1 % in 84,5 %. Od leta 2003 do 2016 pa je
povprecje 87,6 %. V zadnjih dvajsetih letih se 17,3 odstotka poSkodovancev ni privezalo
in tudi v leto 2016 je bilo taksnih 17,5 %. VVzgojno-izobrazevalne akcije bodo lahko stanje
izboljsale, a bo vedno dolo¢en odstotek voznikov in potnikov v prometu, ki se z
varnostnim pasom ne bodo privezovali. Glede na to, da je bilo v zadnjih dvajsetih letih
82,7 % oseb privezanih, pa so kljub temu utrpeli lazjo telesno poskodbo, tezjo telesno
poskodbo ali pa so doziveli smrt, o¢itno varnostni pas nima ve¢jega varnostnega u¢inka.
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Slika 11: Uporaba varnostnega pasu med poskodovanci

Stanje na podrocju uzivanja alkohola med udelezenci v prometu se je v zadnjih letih
izboljSalo. Na sliki 12 je prikazana prisotnost alkohola med poskodovanci v zadnjih
dvajsetih letih. Leta 1997 je 12,7 % oseb, ki so se poskodovale (laZja telesna poskodba,
huda telesna poskodba ali smrt) imelo v litru izdihanega zraka vec kot 0,24 mg alkohola.
Leta 2007 in 2008 je bilo alkoholiziranih 4,3 %, od takrat dalje pa je povpreéje 5,5 %.
Negativno izstopajo letniki 2009, 2014 in 2016. Bencinski servisi, na katerih tocijo
alkoholne pijace, vsekakor vplivajo na nesrece tako, da je Se ve¢ udeleZzencev pijanih.
Konzumiranje alkohola po letu 2010 je v porastu.

Leto

Slika 12: Prisotnost alkohola med po$kodovanci

Povprecna starost poskodovancev se je v zadnjih dvajsetih letih bistveno zvisala.
Povpredje starosti se je iz 32,7 let leta 1997 zvisalo na 38,8 let leta 2016. To je posledica
staranja prebivalstva (Slika 13). Ta pokazatelj kaze pozitivno sanje. SlabSe bi bilo, ¢e bi
povprecna starost padala, kar bi pomenilo, da umirajo ali se poSkodujejo cedalje mlajse
osebe. Ce Ze mora nekdo umreti ali se poskodovati, je vsekakor bolje, da se to zgodi pri
visji starosti.
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Slika 13: Starost poSkodovancev

Slika 14 prikazuje starostno strukturo poskodovancev, ki so se smrtno ponesrecili v
zadnjih dvajsetih letih. Najvec oseb je umrlo pri starosti od 20 do 23 let, in sicer 116, 115,
120 in 125 oseb. Povprecje starosti se stabilizira po starosti 36 let okoli vrednosti 60. Na
levi strani grafa pa je vrednost 60 smrtnih Zrtev dosezena pri starosti Sestnajst let.
Ugotovimo lahko, da na slovenskih cestah umirajo v prvi vrsti mladi ljudje. Grafi hudih
telesnih poskodb, lazjih telesnih poskodb in smrti so si zelo podobni. Najvecja verjetnost
je, da se oseba poskoduje ali umre med 18. in 25. letom starosti.
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Slika 14: Stevilo umrlih v prometnih nesre¢ah po starosti
5 Zakljucek

Stevilo nesreé¢ v cestnem prometu, in tudi §tevilo poskodovanih in smrtno pogkodovanih
oseb se iz leta v leto zmanjSuje, kar je pozitivno. To je posledica nacrtovanega
vsesplos$nega dviga kulture v prometu. V zadnjih dvajsetih letih je na slovenskih cestah
do konca leta 2016 umrlo 4.469 oseb. Vecino teh smrtnih Zrtev bi lahko prepreéili, vendar
je to zamujeno. Lahko pa v prihodnosti $tevilo smrtnih Zrtev zmanj$amo. Ugotovili smo,
da se razlike med poskodovanimi moskimi in zenskami manjsajo, saj je Cedalje ve¢
voznic in udelezenk v prometu. Ena pomembnejsih ugotovitev je, da se je varnost
kolesarjev in voznikov motornega kolesa relativno poslabsala glede na ostale udeleZence
v prometu. Uporaba varnostnega pasu je na visoki stopnji, prisotnost alkohola med
udeleZenci v prometu pa se zadnja leta nekoliko povecuje.

Dodana vrednost raziskave je v celovitosti pregleda varnosti v cestnem prometu v zadnjih
dvajsetih letih. Po eni strani bodo lahko rezultate uporabile organizacije, ki se ukvarjajo
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z varnostjo v cestnem prometu, na drugi stani pa so rezultati zanimivi za vsakega
posameznika, saj je varnost v cestnem prometu nasa skupna skrb.

Omegjitev raziskave je v tem, da smo obravnavali samo osebe udelezene v nesrecah, samih
okolis¢in nesre¢ pa nismo upostevali; vsekakor pa bi bilo zanimivo narediti tudi to
povezavo. Iz grafov je razvidno, da se je stanje na podro¢ju varnosti leta 2015 in 2016
nekoliko poslabsalo. Zakaj je tako, bo potrebno $e raziskati. Kot omejitev raziskave
omenimo $e, da je bila za analizo uporabljena samo frekvenéna statistika, za poglobljeno
analizo pa bi bilo priporocljivo uporabiti Se kak$no zahtevnejSo statistiko.
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1 Introduction

Over the last decade, there has increasing research about organizational values and their
role in the business activities of today's organizations. We can define organizational
values as the fundamental principles that organizations stand for and that guide all of their
activities; organizational values ultimately determine organizational behavior in a
specific situation (Lencioni 2002; Williams 2002; Dolan 2011).

Organizational values, as the fundamental principles that organizations adhere to in their
business, greatly affect organizational effectiveness. Similar to the private sector, we can
also examine the role of organizational values in the public sector and, accordingly, their
impact on the effectiveness of the public sector. The purpose of this paper is to investigate
which value orientations prevail in local and regional self-government units (LRSGU),
i.e., cities and counties, in the Republic of Croatia. An existing system of organizational
values is important for efficient governance in LRSGU with the final purpose of
increasing their effectiveness.

In this paper, we first describe a theoretical framework of the role of organizational values
in public administration as well as the characteristics of LRSGU in the Republic of
Croatia. After the theoretical section, we describe the methodology of the conducted
research in LRSGU (cities and counties). Finally, at the end of the paper we discuss the
research results and present some conclusions.

2 Theoretical framework
2.1 The role of organizational values in public management

Organizational values differ greatly in the private and public sectors, primarily due to the
fundamental differences that arise from the different goals of the public and private
sectors as well as the basic purposes of their existence. For that reason, the role of public
management is to develop and improve the system of organizational values in the public
sector in accordance with the basic purpose of the existence of public sector with the final
aim of achieving greater efficiency and effectiveness in the public sector. Van der Wal,
De Graaf and Lasthuizen (2008) state that there are differences in the values between the
private and public sectors and that the nature of these differences is structural and
managerial. The same authors mention an example of the most important organizational
values in the Dutch public sector, which are lawfulness, incorruptibility and impartiality,
while the most important values in Dutch private sector organizations are profitability,
innovativeness and honesty (Van der Wal et al. 2008). Arellano, Wakamatsu and Ribas
(2013) researched organizational values in the Brazilian public sector and concluded that
there is no orientation towards efficiency and effectiveness; the primary values
orientation of the Brazilian public sector is pragmatic-economic with particular emphasis
on professionalism, teamwork, knowledge, adaptability and challenge as the basic values.
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Based on a series of studies of specific organizational values in the public and private
sectors of some countries, such as the two abovementioned examples, Van der Wal,
Huberts, Van den Heuvel and Kolthoff (2006) created a value continuum from the public
to the private sector (Figure 1). In this public-private value continuum, specific
organizational values are presented according to their representation in the public and
private sectors, which clearly distinguishes and makes visible the value orientations of
those two sectors.
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Figure 1: Value continuum from the public to the private sector
(Van der Wal et al. 2006, p.342)

Organizational values support the fundamental principles of new public management, and
according to this paradigm, the success of public-sector organizations is measured by
similar indicators that are present in the private sector with the purpose of achieving
greater efficiency and effectiveness in the public sector. Perko-Separovié (2002) claims
that new public management is related to a number of public-sector reforms that are all
intended to achieve the abovementioned. The paradigm of new public management today
is reflected in putting more emphasis on the satisfaction of the users of public-sector
services. Accordingly, public service users are increasingly encouraged to evaluate the
quality of the services provided by public-sector officials just as customers in the private
sector estimate the quality of the products or services offered/provided by different
companies. This is consistent with the thinking of Pulabi¢ (2006) who claims that the
main ideas of the new public management are reflected in reforming the system of public
finance, changing the organizational structure of the public sector, introducing market
mechanisms to the public sector, increasing the efficiency and effectiveness of the public
sector, increasing the quality of public-sector services, encouraging citizen participation
in the processes of political decision-making, and strengthening the relationships between
the public sector and citizens. Therefore, the same author concludes that it is important to
create a balanced combination of interlinked values that will have a synergistic effect and
ultimately lead to greater public-sector performance (Pulabi¢ 2006).

To achieve the satisfaction of the users of public-sector services, there should be values
that could help public-sector employees and managers achieve this goal. Since similar
indicators measure the effectiveness of the private and public sector, it could be concluded
that there are no substantial differences between the private and public sector (Lee 2011).
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However, there are some important differences between the private and public sector,
namely, its role, i.e., local and regional self-government, which will be explained below
in the example of public administration.

2.2 Characteristics of Croatian local and regional self-government

Boyne (2002) claims that the main differences between the private and public sector arise
from the type of ownership; private companies are owned by shareholders, while public-
sector organizations are the common property of the members of the political community.
Furthermore, public-sector organizations are mainly funded by taxation and controlled by
political forces, while this is not the case with private companies. The same author further
claims that the private and public sectors differ in their goals and structures. The public
sector often has specific goals, such as fairness and accountability, which require specific
processes of governance but also specific values. Regarding structure, the public sector
is often bureaucratic, and managers in public-sector organizations do not have as much
autonomy as managers in the private sector do. Finally, the public sector is often
characterized by great complexity and instability, which is closely related to political
change but also to the constraints that arise from it (Boyne 2002). Due to all of the above,
there are some fundamental differences in the value orientations between the private and
public sectors. Boyne (2002) concludes that public sector managers are less focused on
materialistic ends and more focused on serving the public and society in general. That
arises from the fundamental purpose of the public sector—providing public services and
satisfying public interests.

Regardless of the obvious differences between the private and public sectors, there are
also some similarities between them; both the private and public sectors have specific
objectives that they want to achieve. Although these objectives are different, the paradigm
of new public management implies that objectives in the public sector will be achieved
in the same effective way as in the private sector. Another similarity between the private
and public sectors is the emphasis on customer orientation, according to which an
important dimension of public-sector reform emphasizes the need for greater satisfaction
of public services users and taxpayers, which today are even termed "customers" or
"clients" (Perko-Separovi¢ 2006, p.125).

The aforementioned differences and similarities between private and public-sector
organizations are an attempt to differentiate between them. However, further analysis
certainly reveals a whole host of other specifics showing that even within the public sector
not all organizations are mutually comparable. Although the basic purpose of all public-
sector organizations is basically the same, which is providing public services and/or
satisfying the public’s interest, there are significant differences with regard to the type of
public body. Below, we will pay more attention to the specificities and value orientations
of LRSGU in the Republic of Croatia.
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According to the Croatian Law on Local and Regional Self-Government Units, LRSGU
in the Republic of Croatia are municipalities and cities, while the units of regional self-
government are counties. Table 1. shows the activities of LRSGU, according to the Law
on Local and Regional Self-Government Units.

Table 1: Activities of local and regional self-government units in the Republic of Croatia
(according to the Croatian Law on Local and Regional Self-Government Units)

Municipalities and cities

—organization of settlement
and housing

—town and urban planning

— utility services

—child-care

—social welfare

— primary health protection

— primary education

—culture, physical culture
and sport

— consumer protection

— protection and
improvement of natural
environment

— fire-protection and civil
defense

— local-area traffic

Large cities
(with more than 35 000
inhabitants)

—organization of settlement
and housing

—town and urban planning

— utility services

—child-care

—social welfare

—primary health protection

—primary education

—culture, physical culture and
sport

—consumer protection

— protection and improvement
of natural environment

—fire-protection and civil
defense

—local-area traffic

—maintenance of public roads

—issuing building and
location permits, other
building related acts, and
implementing spatial
planning documents

Counties

—education

—health care

—town and urban planning

—economic development

—traffic and traffic
infrastructure

—maintenance of public
roads

—planning and development
of a network of
educational, health, social
and cultural institutions

—issuing building and
location permits, other
building related acts, and
implementing spatial
planning documents
outside the area of the
large city

In the Republic of Croatia, there are 575 LRSGU: 428 municipalities, 127 towns, and 20
counties. An analytical review of the activities of LRSGU in the Republic of Croatia
indicates an overlap or duplication of activities in some areas. However, it is
understandable that this is the territorial principle of organizing activities, which actually
involves a more efficient approach for recognizing problems in a particular territory, i.e.,
city, municipality, or county. To build a road, school, kindergarten or waterworks in a
settlement, city, municipality, or county is a measurable "delivery of public goods". This
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public good is planned, organized and executed by the city mayor, municipality mayor,
county prefect, or with their administrative and executive bodies (public managers).

The groups of activities presented in Table 1 indicate the complexity that requires higher
levels of knowledge, a comprehensive approach and professionalism by the civil servant.
It therefore seems particularly interesting and useful to explore which value orientations
are the basis for creating managerial processes, which will deliver public goods to the
citizens of LRSGU.

3 Research methodology
3.1 Participants

The results presented in this paper are part of a comprehensive research effort within the
scientific project aimed at identifying the impact of organizational values on the
effectiveness of public administration. The project was implemented in a number of
administrative organizations in the Republic of Croatia, though for the purpose of this
paper we selected research results obtained in 18 LRSGU in the Republic of Croatia, i.e.,
in the city and county administrations from eight Croatian counties. A total of 232
employees were surveyed in these administrative organizations; of these, 218 (93.97%)
answered all relevant questions in the questionnaire. When selecting LRSGU, we used a
method of convenience sampling, but all the respondents who participated in the survey
independently decided whether to participate in the research. Additionally, there were no
previously prepared lists of respondents; therefore, the final research sample has the
essential characteristics of a random sample. Table 2 shows the systematized data on the
general characteristics of the respondents participating in the study.
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Table 2: Demographic characteristics of the sample

Sex
Variables Categories Female Male
N % N %

32 years old or less 33 21.29 12 19.67

From 33 to 42 years old 49 31.61 11 18.03

Age From 43 to 52 years old 50 32.26 23 37.71

53 years old or more 23 14.84 15 24.59

Y 155 100.0 61 100.0

9 or fewer years 44 28.95 14 22.95

Total length of From 10 and 24 years 70 46.05 22 36.07

service 25 or more years 38 25.00 25 40.98

Y 152 100.0 61 100.0

. 9 or fewer years 37 33.04 23 46.00

;eggf)r;isf SEMVICE  Erom 10 and 24 years 50 4464 22 4400

.. . 25 or more years 25 22.32 5 10.00
administration

X 112 100.0 50 100.0

Secondary school 44 28.39 14 22.95

Level of Bachelor’s degree (BA) 30 19.35 9 14.75

education Master’s degree (MA) 67 43.23 30 49.18

Post-graduate degree 14 9.03 8 13.12

) 155 100,0 61 100.0
Technical and other activities 18 11.76 14 22.95
Public / civil servant 102 66.67 30 49.18
Senior or Managing Officer 33 21.57 17 27.87
x 153 100.0 61 100.0

Current position
in the
organization

Based on the data shown in the table above, we can see that the sample is dominated by
females (71.76%), which roughly corresponds to the actual conditions in the system of
Croatian public administration. Furthermore, it is apparent that almost half of the
respondents (48.61%) are younger than 42 years old, implying that there is enough
freshness and youth in the Croatian LRSGU, which are important assumptions for
introducing and facilitating organizational change. It is interesting that a quarter of the
respondents did not answer the question about their length of service in public
administration; however, 62.96% of the respondents who answered that question have
been employed in the public administration system for 10 or more years, suggesting that
they are well aware of the problems that are present in this system. It is interesting that
almost three quarters (73.15%) of the total number of respondents have acquired at least
a first university (bachelor’s) degree, which also points to the significant but often
untapped potential of employees in Croatian public administration.



164 37™ INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT:
ORGANIZATION AND UNCERTAINTY IN THE DIGITAL AGE
MARCH 21° - 24™, 2018, PORTOROZ, SLOVENIA, CONFERENCE PROCEEDINGS
R. Bréi¢, I. Malbasi¢ & N. Posari¢: Organizational Values and Public Management in Local and
Regional Self-Government in the Republic of Croatia

3.2 Procedure

In this research, we used a questionnaire prepared exclusively for this purpose, which
consisted of two main parts. In the first part, respondents identified themselves with
regard to selected demographic characteristics, while the second part contained a series
of 45 questions or statements that sought to reach the attitudes of the respondents about
specific value dimensions in the system of Croatian LRSGU. Among these, two
statements were control questions and therefore were excluded from further analysis. We
also note that some of the questions/statements in the questionnaire directly addressed
specific organizational values, while others indirectly referred to specific organizational
values. We estimated that in this way respondents would more easily understand the
essence of the questions, which would consequently enable a more accurate interpretation
of the research results. Respondents were asked to express their answers on a Likert scale
of 5 degrees, from 1 (strongly disagree) to 5 (strongly agree), where higher ratings
represented a higher level of presence of a certain value dimension. Exceptions to this
were seven inversely asked questions, which also served as one of the control mechanisms
when assessing whether the respondents filled out the questionnaires correctly.

For the data processing, we used the analysis and synthesis methods, descriptive statistics
and factor analysis. By applying a factor analysis, the initial set of questions/statements
based on which the respondents assessed the specific organizational values was reduced
to a reasonable and considerably smaller number of factors/components, which enabled
an additional and easier analysis of the research results. In addition, in determining the
representation of organizational values from each of the recognized value orientations,
we used a three-step procedure (based on Br¢i¢ and Malbasi¢ 2013):

1. determining the average score (mean) for each question/statement, i.e., for the
specific organizational value specified in the survey questionnaire;

2. for each of the extracted factors (value dimensions), the average scores of the
corresponding questions from the questionnaire, which were obtained in the first
step, were summed; and

3. dividing the sum obtained in the second step by the total number of
questions/statements that compose each extracted factor (value dimension).

4 Research results and analysis
4.1 Basic value dimensions of Croatian local and regional self-government

To identify the basic value dimensions of Croatian LRSGU, we applied the method of
exploratory factor analysis. The initial 43 questions/statements, referring to the presence
of specific organizational values in the organization where the respondents were
employed, were first subjected to the principal components analysis (PCA) using SPSS
(v.21). Prior to performing the PCA, we assessed the suitability of the data for factor
analysis. An inspection of the correlation matrix revealed the presence of many
coefficients of 0.3 and above. At the same time, the Kaiser-Meyer-Olkin measure (KMO)
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value was 0.904, while Bartlett's test of sphericity reached statistical significance, which
indicates the factorability of the correlation matrix according to relevant literature (Pallant
2007).

The PCA revealed the presence of 11 components with eigenvalues exceeding 1, which
explain 31.8% to 2.3% of the variance (descending from the component that explains the
most, to the component explains the least variance). An inspection of the scree plot
revealed a clear break after the fourth component, which is based on which four
components were retained in the further investigation. The four-component solution
explained a total of 48.3% of the variance, with Component 1 contributing 31.8%,
Component 2 contributing 7.2%, Component 3 contributing 5.1%, and Component 4
contributing 4.2%. Then, we made an orthogonal varimax rotation, which confirmed the
existence of four basic value orientations, which after the additional analysis were named
(a) management (orientation to superiors), (b) customer satisfaction (orientation to
users), (c¢) organizational climate and (d) professionalism. The internal consistency
coefficients (Cronbach alpha coefficients) are acceptable for all four established value
orientations; the first, second and third dimensions show an appropriate or very good level
of reliability (with reported Cronbach alpha coefficients of 0.905, 0.891 and 0.772), while
only for the fourth dimension can be said to have an internal consistency that is
sufficiently acceptable (with a reported Cronbach alpha coefficient of 0.674).

After identifying the four key value orientations present in the Croatian LRSGU, and
based on the above-described procedure, we have ranked them according to their
representation in the observed set of organizations (Table 3).

Table 3: Value orientations of Croatian local and regional self-government ranked
by their level of representation (on a scale of 1 to 5)

Value dimension Rating Rank
1. Professionalism 4.493 1
2. Customer satisfaction (orientation to users) 3.824 2
3. Management (orientation to superiors) 3.368 3
4. Organizational climate 3.182 4

As seen from Table 3, the ranked representation of the value dimensions is as follows:
professionalism in doing business, customer orientation that is reflected in customer
satisfaction, orientation to superiors, or, more simply, management, while the last
dimension refers to the organizational climate.

The first in the range of value dimensions refers to professionalism in doing business.
Specific organizational values that public officials prefer are mutual respect, customer
satisfaction, and the opportunity for advancement in the profession. These values are
relevant to the characteristics of the respondents (44% of respondents have a length of
service in public administration between 10 and 24 years, 73% of respondents have
acquired at least one university degree, and, for 67% of respondents, their current position
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in the organization implies that they perform more complex jobs). In addition to formal
qualifications, officers already have a professional potential that is not sufficiently used
in their organizational units with regard to hierarchy, procedures, role of politics and
superiors.

Orientation to users is the second ranked value dimension. Employees in LRSGU show a
high degree of understanding of the purpose of their job, which is customer/citizen
satisfaction. Citizens/users of services delivered by LRSGU express their satisfaction, but
the possibility of improving the quality of those services remains open. In this regard, the
professional potential of employees (that already exists) is not used sufficiently.
Therefore, employees have an even greater awareness of the importance of service to
users than is actually required of them in their jobs.

The third in the range of value dimensions refers to management, that is, an orientation
toward superiors, which primarily involves the creation of jobs and processes in LRSGU.
The management process can be observed from a political point of view (municipal, city
and county councils, i.e., municipality mayor, city mayor, or county prefect) and
professional aspects (administrative departments and their superiors). The development
of LRSGU policy should be considered (in its program) politically, which would entail
citizens voting in local elections. This political program should be realized with
objectives, strategies and plans, which establish different jobs for administrative
departments in local and regional self-government units. Decisions about objectives,
strategies and plans must be made by public managers, i.e., superiors, using the expertise
of the employees in the LRSGU.

Regarding management, as the third-ranked value dimension, it is necessary to note that
despite the more than adequate professional potential of employees in LRSGU, according
to formal qualifications (approximately 73% of respondents have acquired at least one
university degree), the research does not indicate the use of this professional potential in
decision-making processes. Employees are oriented to superiors in terms of receiving
orders to execute specific tasks. In such circumstances, obedience takes the place of
creativity, and the developmental objectives and strategies are not considered or often
even determined. Good governance that excludes obedience and is based on creativity
should be the most important value dimension. Then, all the resources, especially the
knowledge of employees, would be rationally used, which would result in high quality
service for the citizens in the form of the full development of the LRSGU.

Organizational climate as a value dimension is the last, fourth place in the ranking of the
value dimensions. It is obvious that public servants are working in environments that do
not encourage initiative and creativity; moreover, they recognize that policy influences
the way they are working and making decisions. However, relations between officers are
built on respect and clear and unambiguous communication. In this sense, the
organizational climate is stimulating for the work of officials but is not used as a resource
for the creativity and professional efficiency of public servants by public managers.
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Summarizing the value dimensions present in LRSGU, we find that management, i.e.,
process management, has a particular (negative) role in creating these values.
Contemporary discussions about organizational values point to management processes
based on organizational values as the organization's special resource. Superiors (public
managers) in LRSGU have to reorient their management style towards their subordinates;
instead of "obedience”, managers should seek creativity and ideas, ensure professional
training and reward employees. It is an unsatisfactory situation in which public
management is costly and inefficient, and the quality of public service is barely
satisfactory, while the technical and professional potential of civil servants is unused.

4.2 Additional research findings

Apart from the main research results shown in the previous subchapter, it is interesting to
briefly look at some additional findings. Namely, the research methodology used in this
study implied that the respondents rated the extent to which the specific organizational
value is (re)present(ed) in the organization in which they are employed. Here, we will
look at the ten worst rated organizational values, i.e., those which, in the opinion of the
respondents, is given the least attention in the Croatian system of LRSGU and which
somehow even have a negative impact on the efficiency and effectiveness of the same.
These values are shown in Table 4, and are ranked according to their range of negative
impacts.

Table 4: The ranking of the negative impacts of organizational values
on the effectiveness of local and regional self-government units
Specific organizational value Rank

Influence of politics 1
Rewarding employees

Work promotion

Use of professional competencies
Initiative

Advancement in the profession
Planning

Pay proportional to performance
Professional development
Creativity and innovation

© 00 N O OB WD
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o

The ranking of specific organizational values in Table 4 confirms the value orientations
already presented in Table 3. In first place is the influence of politics on management and
business processes, which suppresses expertise and professionalism. The second place in
the rank belongs to the rewarding of employees, which barely exists in the system. The
third-ranked "'negative" specific value is the opportunity for advancement to higher-paid
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jobs, while, for example, in tenth place is creativity and innovation. The presented ranking
of the values, among other things, points to the dominance of policy over profession,
which is almost inherent in public management at all levels of government in the Republic
of Croatia. This fact is also relevant to other EU countries but benefits the profession.*

Senior officers (public managers) in LRSGU have to be skilled and professional
employees (not political functionaries). Senior officers need to know how to motivate
their subordinate employees through a salary that is proportional to performance, a reward
system, and career advancement. Only under these conditions we can expect initiative,
creativity and innovation as the dominant values in the function of cheaper public
management and higher quality public services.

5 Conclusions

The effectiveness and efficiency of public management are important issues in every
country. Effectiveness and efficiency result in a rational use of budgetary funds and
greater citizen satisfaction. Based on this knowledge, the authors of this paper consider
public management in Croatian LRSGU, putting organizational values into focus as an
effective management tool.

The research identified four basic value orientations in LRSGU: orientation to superiors,
user orientation, organizational climate, and the professionalism of civil servants.
Orientation to superiors points to an "outright" mode of management in which
subordinates perform tasks in complete obedience to their superiors. Subordinate in this
scenario have no possibility of influencing the decision-making, i.e., objectives and
processes. Public managers should manage with the knowledge and creativity of their
employees. Management that does not recognize the affirmative role of human resources
is expensive and inefficient.

Managers employed in LRSGU must focus on service users (citizens). This value
orientation is equally important both for managers and employees. On the other hand,
organizational climate as a recognized value in this case is more the result of the trust and
collegial relations among employees and not of approaches and actions of superiors. This
indicates a good potential for motivating employees whose drivers should be their
superiors, i.e., public managers.

The professionalism of the public officers in this particular case is more recognizable than
it is requested by their superiors. Such a situation could lead to the wrong conclusion that
the officers are too professional in relation to the jobs they are doing. However, the jobs
and processes of LRSGU are objectively becoming increasingly complex, which suggests
that superiors should include their subordinates in the processes of management, using of

1 We (the authors) respect the specifics of public affairs by which public policies are implemented,
but we also prefer professionalism in their performance.
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subordinates’ knowledge and creativity. Management will thus become a two-way
process in which creativity replaces obedience.

In each country, LRSGU belong to the so-called higher standard of democracy. Croatia
has strong values potential for local and regional public management that are not
sufficiently used. There are a large number of LRSGU, and public management is
expensive and inefficient. Therefore, the recommendations given in this paper in terms
of creating and using organizational values are important contributions to efficient public
management, at the local, regional and state levels.
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1 Uvod

Zacetki izvajanja anket o pedagoskem delu visokosolskih uéiteljev in sodelavcev (kratko
Studentske ankete) segajo v ZDA v dvajseta leta prej$njega stoletja. Od tistih ¢asov so se
v Sestdesetih in sedemdesetih letih prejSnjega stoletja Studentske ankete razsirile najprej
po severni Ameriki, nato v Evropo in naprej po vsem svetu (Murray, 2005). Uporaba
Studentskih anket za povratno informacijo uditeljem ni sporna, so pa sporne 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). Je pa javnost, tudi strokovna, razdeljena.

Zagovorniki $tudentskih anket izpostavljajo prednosti, da so enostavne in stroSkovno
nezahtevne, zelo prikladne, da z njimi univerza javnosti prikaze skrb za lastno kakovost
in vzpostavlja vlogo Studentov v zagotavljanju kakovosti Studija (Murray, 2005).
Nasprotniki uporabe Studentskih anket za postopke presoje uéiteljevega napredovanja,
zaposlitve ali prekinitve pogodbe pa izpostavljajo, da Studentske ankete prvenstveno
merijo zadovoljstvo Studentov; torej oblutke, pozitiven ali odobravajo¢ odnos do koga
ali ¢esa (http://fran.si). Zadovoljstvo ob zaklju¢ku predavanj oz. opravljenem izpitu pa je
posledica mnogih dejavnikov, nikakor izklju¢no uciteljeve ucinkovitosti. Npr. je Student
na izpitu dosegel pri¢akovano oceno, si je predmet izbral ali pa je del obveznega
kurikuluma, je Student sam motiviran za vsebimo predmeta, mu je zanimiva, ima
potrebno predhodno znanje, je bil pri tem predmetu zaloten pri goljufanju oz. obtozen
plagiatorstva, mu je ucitelj simpaticen itd. Tako v literaturi (Spooren et all, 2013)
zasledimo cel spisek dejavnikov TEIFs (teaching effectiveness irelevant factors), kot so
Studijsko podrocje oz. disciplina, motivacija in interes Studenta, spol in (ne)mogo¢ naglas
uditelja, velikost letnika, ura predavanj, letnik $tudija itd., ki vsi vplivajo na zadovoljstvo
Studenta, nikakor pa ne merijo uciteljeve uéinkovitosti.

Nadalje dobro znani izsledki kognitivne psihologije in Studij inteligentnosti dokazujejo,
da je korelacija med rangiranjem uciteljev (tj, Studentskimi ocenami uciteljevega
poucevanja) in njihovo u¢inkovitostjo lahko le naklju¢na oz. lazna (Uttl, White, & Wong
Gonzales, 2016). Namre¢ sposobnost Studenta, da dejansko oceni svoje znanje, je
prvenstveno odvisna od njegove inteligentnosti 0z. sposobnosti, ustreznega predznanja in
njegove motivacije. V tem kontekstu je dobro znan Dunning-Krugerjev efekt, da
nepoznavalec svoje sposobnosti ocenjuje vise kot dejansko so in obratno, da visoko
usposobljeni podcenjujejo svoje sposobnosti ter predpostavljajo, da so za njih enostavne
naloge enostavne tudi drugim.

Vsekakor uporaba rezultatov Studentskih anket za namene odlo¢anja o karieri uciteljev
temelji na paradigmi, da so visoko rangirani ucitelji bolj ucinkoviti in torej naucijo vec.
Ta paradigma je bila preverjana v Stevilnih raziskavah, ki so pokazale Sibko do zmerno
povezanost rangiranja ucitelja (tj. Studentskih ocen uciteljevega poucevanja) z doseZzenim
znanjem Studentov, nekatere te povezanosti niso potrdile. V obsezni meta analizi (Uttl et
all, 2016) so avtorji preverili tevilne od teh raziskav, predvsem raziskovalne nacrte in
metode zbiranja podatkov ter ustreznost opravljenih analiz. Ugotovili so, da so vse
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raziskave, ki so potrdile povezanost rangiranja ucliteljev in znanja Studentov Sibke
(premajhni vzorci ali pristrane metode), vse raziskave opravljene na dovolj velikih
vzorcih, pa povezanosti niso potrdile. Te ugotovitve in izkusnje s Studentsko anketo na
Univerzi v Mariboru (UM) bomo zdruZili v razpravi.

Tudi $tudentska anketa na UM ima bogato zgodovino. Zacela se je kot anketa na papirju,
leta 2008 pa je prorektorica za Studijsko dejavnost imenovalo manj$o skupino
strokovnjakov in Studentov za pripravo in izvedbo e-ankete o pedagoskem delu uciteljev
in visokoSolskih sodelavcev na UM. 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 zmanj$ati odpor tako Studentov kot profesorjev.

Predstavili bomo samo anketo ter (pretezno) kvalitativno analizo problemov in vprasanj,
s katerimi se je skupina najve¢ ukvarjala: (1) Studenti nezahtevne, prijazne in zabavne
uéitelje ocenjujejo bolje. (2) Obvezno izpolnjevanje ankete ima za posledico rutinske,
nevsebinske odgovore. (3) Ali je izpolnjevanje res anonimno? (4) Studenti, ki ne
obiskujejo predavanj, ne bi smeli sodelovati. (5) Rezultati ocenjevanja nimajo nobenega
vpliva. Podali bomo tudi moznosti preverjanja veljavnosti ankete, v Razpravi pa bomo
vlogo Studentske ankete na UM postavili v SirSi okvir proucevanja ucinkovitosti in
kakovosti univerze.

2 Studentska anketa na Univerzi v Mariboru

Studentska anketa na UM se je zadela kot anketa na papirju, izvajala se je so¢asno s
habilitacijskim postopkom uditelja, tako da so delavci iz referata izvajali anonimne ankete
po predavalnicah. Kasneje se je Studentska anketa izvajala vsakoletno na vseh fakultetah
in smereh za vse ulitelje in visokoSolske sodelavce. To je pomenilo ogromno dela s
papirtji, referati na fakultetah so pripravljali kupe kopij vprasalnikov in jih razdeljevali po
letnikih in ucilnicah, motivirali Studente, da so sodelovali v anketah, izpolnjene
vprasalnike posiljali na ra¢unalniski center univerze (RCUM), kjer so z opti¢nimi Citalci
vnasali ocene v raCunalniske baze, jih analizirali in na papirju predstavljali rezultate.
Vsako leto pa so bile tako dobljene ocene vprasljive zaradi neodziva, saj so bili delezi
sodelujocih Studentov nizki in tako reprezentativnost dobljenih ocen vprasljiva. Prehod
na e-izvedbo Studentske ankete je bila edino smiselna resitev.

Po imenovanju strokovne komisije profesorjev in §tudentov za pripravo in izvedbo e-
ankete o pedagoskem delu uciteljev in visokoSolskih sodelavcev na Univerzi v Mariboru
smo Vv letu 2008 zaceli z delom. V strokovni komisiji smo pripravili vprasalnik (v petih
vprasanjih smo skuSali zajeti vse razseznosti pedagoskega dela ucitelja), nacin odgovorov
(izbrali smo lestvico od —2 zelo slabo do 2 odli¢no), udelezence (vsi, ki so vpisani v
letnik-smer-program in se vpisujejo v naslednji letnik oz. ponovno; izpolnjena anketa za
vse predmete letnika je eden od pogojev za vpis), nadin izvedbe e-ankete (celotno
Studijsko leto, takoj po opravljenem izpitu, ali najkasneje pred vpisom v naslednji letnik)
in nacin zbiranja podatkov ter predstavljanja rezultatov (povprecja in standardni odkloni



37. MEDNARODNA KONFERENCA O RAZVOJU ORGANIZACISKIH ZNANOSTI: 175
ORGANIZACIJA IN NEGOTOVOSTI V DIGITALNI DOBI
21. - 23. MAREC 2018, PORTOROZ, SLOVENIJA, KONFERENCNI ZBORNIK
M. Bren: Studentska anketa na Univerzi v Mariboru: poti in stranpoti

ocen, delez! podanih odgovorov za vsakega ucitelja-predmet, katedro, oddelek smer in
fakulteto).

Zagotovili smo tudi vpliv §tudentskih ocen na karierno pot uciteljev in visokoSolskih
sodelavcev. V vsakem postopku habilitacije ucitelja (vsakih pet let do izvolitve v naziv
rednega profesorja) ali visokoSolskega sodelavca (vsake tri leta) je obvezno pozitivno
mnenje Studentskega sveta fakultete o pedagoskem delu uditelja oz. sodelavca.
Studentski svet mora svoje mnenje utemeljiti na ocenah $tudentske ankete (oceni — 2 in —
1 se §tejeta za negativni) in ¢e mnenje Studentskega sveta ni v skladu z oceno ankete,
morajo ¢lani to odstopanje jasno in razumno utemeljiti. Drug ustrezen vpliv smo dosegli
z javno poimensko objavo rezultatov Studentskih anket na domaci strani univerze
https://www.um.si/kakovost/studentska-anketa/Strani/default.aspx kar naj bi spodbujalo
pozitivno tekmovalnost uciteljev in s tem motiviranost za boljSe pedagosko delo. In
nenazadnje, dekan mora vsako leto opraviti razgovore z 10 % najbolje in 10 % najnizje
ocenjenimi ucitelji in sodelavci (0z. z vsemi negativno ocenjenimi), kar naj bi zopet
predstavljalo spodbudo uciteljem in sodelavcem za boljse pedagosko delo. O vsebini
razgovorov in sprejetih ukrepih dekani letno poroéajo rektorju.

Veliko pozornost smo posvetili zagotavljanju anonimnosti izpra§evancev: e-anketa se je
namre¢ pripravila s povezovanjem univerzitetnih baz podatkov o uéiteljih-predmetih-
Studijskih programih-smereh-fakultetah-studentih, tako Studenti do ankete dostopajo prek
vstopne strani Studijskega portala AIPS (Akademski informacijski podsistem Univerze v
Mariboru) s svojim uporabniskim imenom in geslom. To je izzvalo Stevilne pomisleke
sodelujocih studentov o dejanski anonimnosti ankete.

Enako je nejevoljo povzrocalo obvezno? izpolnjevanje ankete kot pogoj za vpis v
naslednji letnik. Studenti so po pravilu sprotna opozorila (po opravljenem izpitu jih ob
vsaki prijavi v AIPS sistem opozori, da jih ¢aka vprasalnik o izvedbi predmeta in oceni
pedagoskega dela ucitelja in sodelavcev) prezrli in si tako izpolnjevanje vprasalnikov
‘prihranili' za dan vpisa. V prvih letih izvedbe e-ankete je tudi ta hkratni naval povzrodal
tezave, saj racunalniSka oprema ni zmogla sproti procesirati navala podatkov in je
prihajalo da zastojev in izpadov povezav.

! Komisija je dolog¢ila pravilo 50 %, ki pomeni, da se kot reprezentativne $tejejo ocene z
vsaj polovi¢nim odgovorom na predmet vpisanih Studentov. Dejansko je 99 % anket o
predmetih reprezentativnih in ker za reprezentativhost ocen posameznega ucitelja
zados¢a vsaj en reprezentativno ocenjen predmet, je pod mejo reprezentativnosti samo
0,5 % uciteljev.

2 Prostovoljnost je eno od osnovnih nadel anketiranja, ki pa smo ga s pogojevanjem vpisa
krsili. Smo pa nacelo prostovoljnosti vgradili v sam vprasalnik: student lahko pri vsakem
vprasanju izbere odgovor 'ne zelim/ne morem odgovoriti'.
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3 Poti in stranpoti

Ti teZzavni zadetki in 'porodne tezave' e-ankete so, kljub neprestanim prizadevanjem
strokovnjakov skupine, Studentov in zaposlenih na RCUM, povzrocale dokajsen odpor
tako Studentov kot tudi uciteljev na UM. Glavni pomisleki $tudentov so zadevali
anonimnost ankete in pa dejanski vpliv njihovih ocen na poucevanje oz. odnos uciteljev
do $tudentov. Pomisleki uciteljev pa, da Studenti bolje ocenjujejo nezahtevne ucitelje, da
Studenti, ki ne obiskujejo predavanj, ne bi smeli sodelovati itd. V nadaljevanju bomo
izpostavili te pomisleke in vprasanja ter podali nacine, kako se je z njimi spopadala, je
naje odgovarjala strokovna skupina.

3.1 Studenti nezahtevne, prijazne in zabavne uéitelje ocenjujejo bolje

En najpogostejsih ugovorov s strani profesorjev, da studenti nezahtevne, prijazne in
zabavne ucitelje ocenjujejo bolje kot uéitelje, ki dejansko podajajo visoko kakovostno
znanje je v literaturi poznan kot 'izobrazevalna prevara' (Naftulin, Ware, & Donnelly,
1973) ali kot 'u¢inek dr. Foxa' (Peer, & Badad, 2012).

Skupina je na ta ugovor odgovarjala tako formalno, kot neformalno, da tega ucinka v
Studentski anketi ni mogoce v celoti izlo€iti. Vendar ta vpliv ni tako moc¢an, da bi ogrozal
veljavnost anket. Za to svojo trditev je skupina ponujala sledece utemeljitve:

1. Vprasanja v vprasalniku zajemajo vse razseznosti poucevanja, tako vprasanje o
tocnosti in odzivnosti ucitelja ter vpraSanje o dosezkih, koliko so se dejansko
naucili pri predmetu, zagotovo ne merita prijaznosti ali zabavnosti ucitelja. To
zadnje je zlasti pomembno v lu¢i dognanj raziskave, da prav Studentovo
dojemanje naucenega znanja ni podvrZeno 'izobrazevalni prevari' (Peer, &
Badad, 2012: 36).

2. Ceprav obstaja negativna korelacija med osipom pri predmetu in §tudentskimi
ocenami ucitelja, ja ta Sibka. V letu 2016 je Pearsonov r komaj —0,050 in je
malenkost nad mejo statisti¢ne znaéilnosti, p-vrednost je 0,053. Nadalje so
pogoste 'izjeme', dobro ocenjeni ucitelji s precejSnjim osipom na izpitih. In Se
veC, veliko je slabo ocenjenih uciteljev, ki pa imajo visoko, tudi 100 %
prehodnost. Tako ne moremo trditi, da je prijaznost in popustljivost glavni razlog
dobrih ocen v nasi Studentski anketi. Poudarimo Se, da se prehodnost pri
predmetu izracunava kot delez Studentov, ki napredujejo v naslednji letnik brez
opravljena konkretnega izpita.

3. Nadalje je napacna pogosta (vsaj neformalna) razlaga, da je visoka prehodnost
posledica slabe kakovosti in nezahtevnosti poucevanja. Dejansko velja
nasprotno, da slabo pripravljena, dolgoGasna in nestrukturirana predavanja
privedejo do visjega osipa (Martinez, 2001: 4).

4. 'V luci kakovosti poucevanja, naj bi ucitelj vsekakor bil karizmati¢en, empati¢en
in naj bi s Studenti razvil pozitiven odnos. In v tem, da Studenti to upostevajo v
svojih ocenah, ni ni¢ spornega. Sporno je le, Ce te atribute izkoriscajo ucitelji, da
bi prikrili svoje pomanjkljivo strokovnost ali neznanje.
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3.2 Obvezno izpolnjevanje ankete ima za posledico rutinske, nevsebinske
odgovore

Na drug pogost ugovor Studentski anketi, da ima obvezno izpolnjevanje za posledico
nezainteresirano izpolnjevanje in nevsebinske odgovore Studentov, je strokovna komisija
odgovarjala.

1. Dejansko so v izpolnjevanje ankete Studenti prisiljeni, vendar pa $tudent, ki ne
zeli odgovarjati, pri vsakem vprasanju lahko izbere odgovor 'ne Zelim/ne morem
odgovoriti', kar je zagotovo hitrejSa izbira, kot pri vsakem vprasanju naklju¢no
izbirati odgovor.

2. Pretekle izkusnje kazejo, da je pri prostovoljnih Studentskih anketah delez
odziva zelo majhen. Tudi izkusnje s papirno izvedbo anket so pokazale izjemno
pristranost zbiranja podatkov, saj so v anketi sodelovali le Studenti, ki so bili
doti¢ni dan in uro v predavalnici. Obvezna anketa tako zagotavlja dovolj velike
vzorce, kot se tudi izogne mozni pristranosti.

3. In odlo¢ilno, kakovost univerze mora biti obveza vseh sodelujoéih, tako
uciteljev kot Studentov, ne le skrb vodstev fakultet ali univerze. Tako prav
sodelovanje v Studentski anketi $tudentu daje mozZnost vplivanja na kakovost
Studija in mu daje obcutek, da je tudi sam del procesa za kakovostnej$o univerzo.

3.3 Ali je izpolnjevanje res anonimno?

Ali je Studentska anketa res anonimna je eno kljuénih vprasanj, ki jih zastavljajo Studenti,
saj je lahko prav strah pred razkritjem ocen in povracilnimi ukrepi ucitelja ena od zavor
za podajanje postenih odgovorov.

Ker $tudenti do vpraSalnikov dostopajo prek spletne strani AIPS s svojo vpisno $tevilko
in geslom, je skupina tem vprasanjem posvetila vso mozno pozornost. Seveda
organizacija zapisa odgovorov v bazah poskrbi, da se odgovori zbirajo lo¢eno od
identitete Studenta in da je tako razkrivanje avtorstva nemogoce, pa vseeno smo ta dejstva
zeleli jasno predstaviti vsem udelezencem.

1. Na domaci strani univerze, pod zavihkom kakovost, Studentska anketa smo
objavili kratko izjavo vodje RCUM-a dr. Goloba, ki dokaj poljudno in na kratko
opiSe tehni¢no izvedbo locevanja identitet Studentov in njihovih podanih
odgovorov https://www.um.si/kakovost/studentska-anketa/Strani/default.aspx

2.V letu 2013 smo na Filozofski fakulteti izvedli javno razpravo o anonimnosti
Studentske ankete (pa tudi drugih povezanih vpraSanjih in izzivih), kjer smo
sodelovali ¢lani strokovne komisije pa tudi drugi udelezeni v pripravi in izvedbi
ankete. Odzivi Studentov so bili pozitivni.

3. Posnetke te razprave, pa tudi drugi videi posneti z rektorjem, prorektorjem
Studentom in drugimi z vsebino 'Studentska anketa, ali ji lahko zaupam?' so
objavljeni na isti univerzitetni spletni strani.
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3.4 Studenti, ki ne obiskujejo predavanj, ne bi smeli sodelovati.

Pogosta je bila tudi pripomba, da $tudenti, ki ne obiskujejo predavanj, ne bi smeli
sodelovati v anketi, saj za ocenjevanje nimajo nobenih pravih informacij.

Zakljucek razprav znotraj strokovne skupine je bil, da je pripomba smiselna, vseeno pa
smo se odlocili, da k sodelovanju povabimo vse Studente. Svojo odloCitev smo
utemeljevali:

1. Morda imajo Studenti utemeljene razloge, da dolocenih predavanj ali vaj ne
obiskujejo. Izlociti ta mnenja bi bilo pristransko.

2. Zaposebno primere, kjer bi imele ocene kljucen pomen, se lahko izvede dodatna
analiza, saj zbrani podatki vsebujejo tudi §tudentove ocene o pogostosti obiska
predavanj ali vaj.

3. Resitev, da bi na podlagi odgovora o (ne)pogostosti obiskovanja predavanj ali
vaj, Studente z nizko prisotnostjo izkljucili, bi bila lahko dvorezna. Nekateri bi
to moznost lahko izrabili za nesodelovanje v anketi in s tem ogrozili
reprezentativnost ankete.

35 Rezultati ocenjevanja nimajo nobenega vpliva

Prepricanje velikega Stevila Studentov, da Studentska anketa nima vpliva na uditeljevo
ravnanje in opazko, da je kljub slabim Studentskim ocenam vse isto, smo v skupini vzeli
zelo resno.

1. Kot smo ze zapisali, dekan vsako leto opravi razgovore z 10 % najbolje in 10 %
najnizje ocenjenimi uitelji in sodelavci (oz. z vsemi negativno ocenjenimi), kar
naj bi predstavljalo spodbudo uciteljem in sodelavcem za boljse pedagosko delo.
O vsebini razgovorov in sprejetih ukrepih dekani letno porocajo rektorju.

2. Ker pa vec€ina Studentov s temi postopki in ukrepi ni seznanjena, smo v skupini
zagnali intenzivno obveSCanje prek spletne strani (objave in videi na spletni
strani 0 kakovosti univerze) in prek Studentskih svetov fakultet. Tudi Studentski
svet univerze je sprozil Siroko kampanjo obvescanja z lepaki 'Studentska anketa
Steje' in informiranjem prek Studentskih svetov ¢lanic.

4 Razprava

V razpravi zelimo izvajanje in dogajanje okrog Studentske ankete na UM umesiti v $irSi
kontekst razprav in raziskav Studentskih anket po svetu. V uvodu smo razkrili dognanja
metaanaliz, da ni povezanosti med rangiranjem uciteljev (ocenami Studentov v anketah)
in uCinkovitostjo poucevanja. S tem pade izvorna paradigma Studentskih anket, da visje
rangirani ugitelji nau¢ijo ve¢ in so torej bolj u¢inkoviti. Se veg, izkazalo se je (Abrami, &
Apolonia 1999), da previsoki akademski standardi lahko pri $tudentih povzro¢ijo upad
motivacije za $tudij, enako kot prenizki. In da je umetnost dobrega poucevanja ravno v
pravem ravnovesju med uciteljevimi zahtevami, kar naj bi se Studenti naucili in med
pri¢akovanji Studentov, kaj so se zmozni nauditi. Tako lahko zaklju¢imo, da Studentske
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ankete nagrajujejo prav take ucitelje, ki so sposobni poiskati ustrezno ravnovesje med
svojimi zahtevami in Studentskimi zmoznostmi oz. pri¢akovanji.

Kaj pa, ¢e je ucitelj prepri¢an, da bi bilo znizanje zahtevane ravni znanja na raven
Studentskih pri¢akovanj uni¢ujoCe tako za $tudente (ne bi imeli potrebnega znanja za
nadaljnji Studij in svojo strokovno pot) kot za druzbo v celoti (ne bi dobila ustrezno
usposobljenih strokovnjakov, kar v kon¢ni posledici lahko pomeni tudi zaton neke stroke
v druzbi)? Tako se nam izpostavi uciteljeva dilema: ali naj poucuje v skladu s
pri¢akovanji Studentov in bo v Studentskih anketah visoko rangiran in si bo s tem
zagotovil uspesno kariero ter napredovanja. Ali pa naj Studente nauci, da bodo imeli
dovolj znanja za naslednja predavanja ali diplomo ali uspe$no delovno kariero. Na UM
sem sliSal od kolegov kar nekajkrat, da so znizali zahtevnost izpitov in se jim je
posledi¢no Studentska ocena zvisala.

Izpostavili bomo $e dilemo, ki stoji pred univerzo. Univerze usmerjene v znanje in
uspesno kariero svojih Studentov bodo pri ocenjevanju uciteljev, pri presoji o
napredovanju in karierni poti ucitelja ocenam studentskih anket dale malo do nobene teze.
Zauniverze usmerjene v dobro pocutje svojih Studentov pa bodo pri ocenjevanju uciteljev
in presoji o njihovi nadaljnji karieri ocenam $tudentskih anket dale odlo¢ilni pomen.

V zaklju¢ku naj poudarimo, da so Studentske ankete kljucne pri podajanju povratne
informacije uciteljem, kako ucijo in kaj lahko pri svojem pouéevanju izboljsajo. S tem so
Studentske ankete nujen sestavni del akademskega zivljenja. Kako pa naj univerza
vrednoti in uposteva rangiranja uciteljev v Studentskih anketah pa ostane odprta presoja
pogojena z izborom, kak$na univerza smo oz. kak$na univerza zelimo biti?
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1 Uvod

Clanek raziskuje oziroma opozarja na splo$no energetsko pismenost. Odpira se vprasanje,
ali Solski sistem sledi smernicam razvoja novih tehnologij in problematiki celotnega
¢lovestva. Ko se pogovarjamo o trajnostnem razvoju, lahko re¢emo, da je to dokaj mlada
problematika. Lahko bi rekli, da je bil trajnostni razvoj rojen leta 1987 z objavo
Brundtalnovega poroc¢ila v ZdruZenih narodih (Brundtland, 1987). Takrat je bilo prvi¢
izpostavljeno, da moramo pri zadovoljevanju svojih potreb paziti tudi na nase zanamce
in da ne smemo egoisticno izropati vseh naravnih virov ali e huje, s svojimi dejanji
narediti planet Zemljo zelo negostoljubno za zivljenje.

Doloceni so bili trije glavni elementi, na katere je potrebno paziti pri trajnostnem razvoju:
ekonomija — ekonomski razvoj in blaginja; druzba — enakost in pravi¢nost; okolje — na$
zivljenjski prostor. Sprva so koncept trajnostnega razvoja gledali predvsem kot novo
omejitev razvoja. Okoljske omejitve naj bi zavirale razvoj druzbe in ekonomski razvoj.
Taksen nacin razmisljanja o trajnostnem razvoju je zgresen. Ce Zelimo hitre spremembe
pri samem razvoju, ne moremo reci, da okolje zavira na$ razvoj, saj smo ljudje del okolja.
Sedaj velja koncept trajnostnega razvoja, ki vse prej omenjene panoge postavlja na
enakovredno raven, na kateri morajo vzajemno delovati (Slika 1).

Slika 1: Koncept trajnostnega razvoja (Sorgo, 2017)

Sam koncept je po eni strani logiCen in preprost, po drugi strani pa vkljucuje tri zelo
obsirne in kompleksne sisteme. Ko se danes pogovarjamo o trajnostnem razvoju imamo
v mislih predvsem zeleno energijo, zmanjSevanje porabe energije in ucinkovito rabo
energije.

Tukaj si lahko postavimo vprasanje, ali je prav, da i§¢emo trajnostni razvoj ravno v zeleni
energiji. Na svetovnem spletu je kar nekaj strani, kjer lahko posameznik preizkusi sebe,
ali ve, kaj je to trajnostni razvoj oziroma ali se primerno obnasa. Tako imate na primer
prikazano termoelektrarno in vi morate izbrati, ali je takSna elektrarna trajnostno
naravnana ali ne. Verjetno bi vecina izbrala NE. Potem imate na sliki gozd. Odgovor je
verjetno DA. Sledi hidroelektrarna. Najprej pomislimo na zeleni vir energije in seveda
izberemo DA. Kaj pa sprememba okolja, ki jo je taksna elektrarna prinesla? Komarji?
Ribe se ne morejo seliti po reki? Potencialna nevarnost ob potresu za zivece pod jezom?
Zmanjsali ste obdelovalno povrsino? Je odgovor Se tako suveren?
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Ali $e drug primer. Na sliki imate jedrsko elektrarno. Seveda poznate nesreci (pa to nista
edini nesreci jedrskih elektrarn) v Cernobilu (Medvedev, 1992) in Fukusimi (Yamakawa,
2017). Odgovor je verjetno NE. Pa veste, da so jedrske elektrarne glede na proizvedeno
energijo povzro€ile najmanj smrtnih zrtev do sedaj, tudi v primerjavi s sonénimi in
vetrnimi elektrarnami? Je odgovor $e vedno tako suveren?

Enoznacnega odgovora, kaj/kdo to¢no spada v trajnostni razvoj zagotovo ni, saj drugace
ne bi bilo mozno, da doloc¢ene drzave niso pristopile, ali so celo izstopile od sporazumov,
ki nas usmerjajo k trajnostnemu razvoju.

Kadar govorimo o zelenih virih energije, se obi¢ajno pogovarjamo samo o pozitivnih
lastnostih te energije. Ker se pogovarjamo o trajnostnem razvoju, bi bilo posteno, da se
pogovarjamo tudi o negativnih lastnostih. Fotovoltai¢ne elektrarne prakticno nimajo
negativnega vpliva na samo okolje, kjer so postavljene. Seveda jih je prej potrebno
narediti in pri tem se uporabljajo tudi zelo redki in nevarni elementi. Kako je z njihovo
razgradnjo? S katero elektrarno boste nadomestili potrebo po elektriéni energiji, ko
son¢na elektrarna ne bo delovala. V Nemciji so se hitro po nesreci v Fukusimi odlo¢ili,
da zaprejo svoje jedrske elektrarne in se posvetijo sonénim in vetrnim elektrarnam.
Zgrajeno je bilo za ve¢ kot 100.000 MW moci zelenih elektrarn (jedrska elektrarna Krsko
ima 700 MW mo¢i). Hkrati pa se ne hvalijo naglas, da so sedaj krepko povecali izpuste
iz termoelektrarn, ki pokrivajo izpade zelene energije (German carbon emissions rise in
2016, 2017; German CO2 emissions rise in 2015, 2015).

Seveda je vprasanje, ali bi se omenjene problematike moral zavedati vsak posameznik,
ali je dovolj, da se z njo ukvarja institucija, kot je na primer v Sloveniji Agencija za
energijo, ki se ukvarja z naértovanjem energetskih virov, da energije ne bo zmanjkalo.
Slovenija je leta 2016 podpisala Pariski sporazum (Listina PariSkega sporazuma, 2014) o
trajnostnem razvoju in se zavezala, da bo dosegla predpisane cilje sporazuma. Sporazum
dolo¢a samo cilje, ne dolo¢a pa nacina, kako cilje doseci, zato se lahko vsaka podpishica
odloca o ukrepih. Tukaj bomo napisali predlog dolo¢enih akcij, ki bi pripomogle, da bi te
cilje Slovenija (lazje) dosegla.

Cilji so povezani predvsem z izpusti CO; plinov, ki so neposredna posledica gorenja. Kaj
torej lahko vsak posameznik naredi na tem podro¢ju? Zmanjsa porabo energije, ali preide
na uporabo energije, ki ne potrebuje fosilnih goriv.

V Sloveniji je preko 800.000 gospodinjstev, ki porabijo dobre % vse porabljene energije
v Sloveniji (http://www.stat.si/statweb). Je zato potrebno, da se gospodinjstva obnasajo
odgovorno glede porabe energije? Za dosego ciljev bo potrebno zmanjsati uporabo
fosilnih goriv, poveéati rabo zelenih in verjetno zmanjsati porabo energije na sploh. Ze
vrsto let potekajo razlicne raziskave o energetski ucinkovitosti gospodinjstev. Najvecja
raziskava je REUS (http://www.pozitivnaenergija.si), kjer Ze 6 let testirajo gospodinjstva
glede energetske ucinkovitosti. V svojih rezultatih prikazujejo, da je vedno ve¢ tako
imenovanih aktivnih gospodinjstev, ki aktivno razmisljajo o zmanjSevanju porabe
energije (40 %), skepticnih, ki se zavedajo moznosti prihranka porabe energije, ne vidijo
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pa kakSne povezave s trajnostnim razvojem, je okoli 35 % in skepti¢nih, ki niso
pripravljeni narediti niCesar za zmanjSanje porabe energije in tudi ne verjamejo v
trajnostni razvoj, je 25 %. Pri gospodinjstvih je tako kot v gospodarstvu glavni motiv za
zmanj$anje porabe energije ali prehod na drugo vrsto energije prihranek.

Glavni problem trenutne preskrbe z energijo je, da jo pridobivamo s pomoc¢jo okolju
skodljivih ali potencialno nevarnih na¢inov — kurjenje fosilnih goriv, uporaba neustreznih
kuri$¢ na biomaso, jedrske energije ...

Torej, ¢e bi imeli neomejen Cist vir energije, sploh ne bi imeli vec tezav. Ker tega zaenkrat
nimamo, niti ga v kratkem ne pri¢akujemo, je edina moznost, da pocasi prehajamo na bolj
Ciste vire energije, Se lazje, vsaj s strani gospodinjstev, pa je, da zmanjSamo potrebo po
energiji (trajnostna energija, 2017). Da bi gospodinjstva zacela zmanjSevati svojo porabo
lahko uporabimo dva vzvoda. Prvi je cena energije. Z drago energijo lahko ljudi hitro
pripravimo, da za¢nejo razmisljati o drugi vrsti energije/energenta, ali zmanj$ajo porabo
(energijsko ucinkovitejsi aparati, bolj$a izolacija, racionalna voznja z avtomobilom).
Druga moznost pa je, da je posameznik osvesCen, koliko energije je potrebno za
opravljanje doloCenega dela. Ravno o tej drugi moZnosti govori trajnostni razvoj, saj naj
bi posameznik razmisljal, koliko energije porabi in kaksna je ta energija (okolju Skodljiva
ali okolju prijazna, to je obnovljiva). Ravno v tovrstnem razmisljanju imamo ljudje
tezave, saj energije preprosto ne vidimo, lahko jo pa izracunamo. Kar vidimo, je direktna
poraba denarja. Tudi raziskave, ki so bile opravljene za ugotavljanje energijske
osvescenosti, se ukvarjajo s tem, kaj posameznik dela in ne zakaj oziroma ali sploh
razume, koliko bo dolo¢en ukrep pomenil pri prihranku energije.

Zato postavimo hipotezo: Posameznik/Gospodinjstvo v skladu s trajnostnim razvojem
dela z energijo oziroma preprosteje, zna dolociti, koliko energije je potrebno za dolo¢eno
opravilo, zna okvirno dolociti strosek za to energijo in pozna sodobne nacine varéevanja
z energijo, ker posodablja svoje znanje.

Vprasanja povezana s postavljeno hipotezo:
e Kako in od kje smo (Slovenci) sploh osvesceni o okoljski problematiki, zakaj
nas sploh zanima in ali sledimo novim tehnologijam, ki so nam na razpolago?
e Sploh vemo, kaj je trajnostni razvoj?
e Ali vemo, koliko energije/denarja prihranimo z izvedbo dolo¢enih ukrepov?

2 Raziskava

Na srednji tehniski Soli je bila med dijaki tretjih letnikov in med njihovimi starsi izvedena
manjsa raziskava. Potekala je v obliki anonimne ankete. Raziskovalni vzorec je obsegal
233 dijakov in 198 starsev.

Prvi del ankete je vseboval splo$na vpraSanja o tem, katere nacine za varCevanje z
energijo posameznik pozna, ali ve, kako se pravilno lo¢ujejo odpadki in podobno.
Primer vprasanja:
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e  Katere ukrepe izvajate za zmanjSanje porabe energije?
e Kako se pravilno prezracuje stanovanje?

Drugi del ankete ugotavlja, ali se posameznik zaveda, koliko energije potrebujemo za
doloceno opravilo, in koliko to okvirno stane. Vprasanja so bila ve¢inoma izbirnega tipa.
Primer:

o Koliko z vsemi dajatvami placate 1 kWh porabljene elektri¢ne energije?

e Vsaka dva dneva morate napolniti baterijo na mobilnem telefonu. KolikSen bo

letni strosek za elektri¢no energijo?
e Koliko energije dnevno potrebuje ¢lovek?
o Koliko energije v kWh je v enem litru bencina?

Tretji del ankete sprasuje posameznika o poznavanju sodobnih tehnologij, in sicer ali
posameznik pozna dolo¢eno tehnologijo, ali jo uporablja in ¢e ne, zakaj ne. VpraSanja so
bila izbirnega in odprtega tipa.
Primeri:
e  Opisite princip delovanja rekuperatorja zraka/toplotne ¢rpalke!
Poznate Ekosklad?
Kje vidite problem, da son¢ne elektrarne niso bolj razsirjene?
Poznate podporno shemo »neto meritev« pri soncnih elektrarnah?
Kje vidite problem, da v Sloveniji ni ve¢ avtov na plinski pogon?

Cetrti del ankete vsebuje $e par vprasanj o tem, kje je posameznik sploh kaj izvedel o
var¢evanju/ravnanju z energijo in ali sledi novim tehnologijam in dognanjem. Vprasanja
so bila ve¢inoma izbirnega tipa.
Primeri:

o Kje ste se naucili varéevati z energijo?

e Ali sledite novim tehnologijam na podro¢ju rabe energije v gospodinjstvu?

e Ali veste, kaj je to trajnostni razvoj?

3 Rezultati ankete

Pri analizi rezultatov ankete izhajajmo iz podatkov, koliko energije potrebuje povpre¢no
slovensko gospodinjstvo in ¢emu izprasevalci namenjajo najve¢ pozornosti.

Lahko rec¢emo, da so rezultati kar pricakovani in hkrati zaskrbljujoci. Dijaki so vecino
stvari, povezanih z varCevanjem z energijo, recikliranjem in proizvodnjo energije,
izvedeli v vrtcu, osnovni $oli in doma. V vrtcu so problematiko spoznavali preko igre,
risanja razli¢nih plakatov, branja otroskih knjig in podobno. V osnovni $Soli so veCkrat
imeli zbiralne akcije starega papirja, pri razli¢nih predmetih (biologiji, gospodinjskem
pouku, kemiji, fiziki, navavoslovju (Sorgo, et al., 2017, pp. 40-53) so spoznavali razli¢ne
vrste elektrarn, govorili so o onesnazevanju okolja predvsem s fosilnimi gorivi in
podobno. Nekatere osnovne $ole so bile vklju¢ene v projekt Eko $ola in zato So Se nekateri
vkljuéili tudi v posebne delavnice. Tako v vrtcu kot v $oli so jih spodbujali k var¢evanju
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z energijo — ugasanje luéi, varéevanje z vodo in recikliranje odpadkov, kar pomeni, da so
se ukvarjali z delom porabe energije v tipicnem stanovanju, ki predstavlja najmanjsi
delez. Nikjer niso govorili o problematiki zelenih virov energije — vetrne in soncne
elektrarne so bile vedno predstavljene samo pozitivno. Nikjer jim ni bil predstavljen
potencial vetrnih/son¢nih elektrarn. Nikjer se niso pogovarjali 0 dejanskem
onesnazevanju z motornimi vozili. Nikjer jim niso bile razlozene prednostni javnega
prometa. Nikjer jim niso razlozili energijske potrebe gospodinjstva. Nikoli se niso
ukvarjali z dejansko porabo energije v gospodinjstvu in tudi ne z morebitnimi prihranki.
Nikjer jim ni bil predstavljen princip delovanja toplotnih érpalk, rekuperatorja zraka in
podobno. Ve¢ kot polovica srednjeSolcev ne loCi sprejemnikov sonéne energije in
fotovoltaiéne elektrarne. Problematike avtomobilov ne poznajo drugace, kakor skozi
predstavljen problem onesnazevanja okolja. Koliko dejansko onesnazujemo in kaj bi bilo
mozno na tem podroc¢ju spremeniti, pa ni bilo niti omenjeno. SrednjeSolce Se manj kot
onesnazevanje zanima problematika porabe energije za ogrevanje prostorov.

Pri star§ih so rezultati zelo podobni. Ker problematika trajnostnega razvoja $e ni tako
stara, se mnogo star$ev ne spominja, da bi se o tem kaj veliko pogovarjali v vrtcu ali
osnovnih $olah. Ve¢ina se jih spomni, da so imeli razliéne zbiralne akcije papirja. Z
locevanjem odpadkov se jih ve€ina ukvarja dobrih 15 let. Vecina jih ne razume poloZnice
za elektri¢no energijo — predvsem prikljuc¢ne moci. Vecina ne pozna razli¢nih subvencij
Ekosklada. Vecina starSev (82 %) ne pozna energijskih potreb gospodinjstva, ne poznajo
principa delovanja toplotnih Crpalk, rekuperatorjev zraka. O fotovoltaicni elektrarni
vecina ne razmislja, saj je predraga investicija. Neto meritve za fotovoltai¢ne elektrarne
ne poznajo. O avtomobilu na plin jih veéina ni razmisljala, tisti, ki pa so, pa navajajo, da
tehnologija ni primerna, ker je nevarna in ima avto slabse zmogljivosti.

V Tabeli 1 so predstavljeni rezultati ankete. Rezultati so razdeljeni na tri glavne sklope
porabe energije v gospodinjstvu — elektrika, avto (prevoz) in ogrevanje (Slika 2).

PORABA ENERGIJE V POVPRECNEM
GOSPODINJSTVU

Elektrika
23%

Slika 2: Energijske potrebe tipi¢nega slovenskega gospodinjstva
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Pri vsakem sklopu se je preverjalo poznavanje novih tehnologij, njihovo delovanje,
prednosti in slabosti, poraba energije in izkoristki ter mozni prihranki. Da je posamezni
anketiranec bil spoznan za poznavalca, je moral doseCi vsaj polovico tock pri
posameznem sklopu.

Tabela 1: Rezultati ankete

elektrika
nove tehnologije energija/izkoristki
poznavanje nepoznavanje poznavanje nepoznavanje
srednjesolci 94 6 4 94
odrasli 96 4 10 90
avto
nove tehnologije energija/izkoristki
poznavanje nepoznavanje poznavanje nepoznavanje
srednjesolci 50 50 2 98
odrasli 72 28 8 92
ogrevanje
nove tehnologije energija/izkoristki
poznavanje nepoznavanje poznavanje nepoznavanje
srednjesolci 5 95 0 100
odrasli 16 84 8 92

Glede na rezultate ankete lahko zaklju¢imo, da je znanje veCine ljudi o energiji,
energijskih vrednostih in tehnologijah, neposredno povezanih z energijo, na zelo nizkem
nivoju. Nivo sovpada s samim izobraZevalnim sistemom, ki ne predvideva usmerjenega
izobraZzevanja na temo okoljske o0z. energijske problematike po osnovni S$oli.
Izobrazevanje poteka na nivoju usmeritev posameznega vrtca ali osnovne Sole, na
srednjih Solah pa ga najdemo samo v obliki krozka, ki ga obi¢ajno vodi kaksen zagrizen
okoljevarstvenik. Sicer je na svetovnem spletu na razpolago kar nekaj portalov, ki nam
pomagajo oceniti energijske vrednosti in s tem mozne prihranke, vseeno pa se jih
posluzuje zelo malo ljudi oziroma tisti, ki jih ta problematika zaradi situacije zanima.
Vecina se jih ima za ekolosko osvescene, problem pa je, da to glede na rezultate ankete
pomeni, da ugasSajo luci, Zarnice so zamenjali za var¢nejSe, kupujejo varéne kuhinjske
aparate, reciklirajo odpadke, pazijo na porabo vode. Torej uporabljajo nacine varéevanja,
ki so se jih naucili v vrtcu ali osnovni Soli.

4 Zakljucek

O trajnostnem razvoju se pogovarjamo od leta 1987. Sama tematika je izredno
pomembna, saj se pogovarjamo o tem, koliko ¢asa bomo sploh $e lahko Ziveli na planetu
Zemlja. Skoraj istocasno z omenjanjem trajnostnega razvoja smo se zaceli resno ukvarjati
tudi z racunalniki. Racunalnik je v modernem svetu nekaj samoumevnega in jasno nam
je, da brez njega ne moremo ve¢ ziveti, zato je u¢enje za delo z njim tudi del usmerjenega
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poucevanja v Soli in ne tako kot na podrocju trajnostnega razvoja prepusceno
posameznikom, da se samoiniciativno izobrazujejo. Seveda je osnova vsega energija —
brez nje ni ni¢esar. Ce Zelimo uspesno sodelovati pri trajnostnem razvoju je torej nujno,
da poznamo osnove energije, potrebna je energijska pismenost. Ali se Solski sistem
ustrezno odziva na zahteve po trajnostnem razvoju oziroma ali nas sploh uci, kako naj
ljudje ravnamo z energijo? Glede na rezultate izvedene ankete je odgovor vsekakor
negativen. Zato bi bilo potrebno razmisljati, da bi v Solski sistem uvedli tudi tovrstno
izobrazevanje. Da je potrebno uvesti usmerjeno izobrazevanje govori tudi dopolnitev
zakona o gimnazijah, kjer v drugem ¢lenu piSe, da ima gimnazija nalogo, da izobrazuje
za trajnostni razvoj.
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1 Uvod

V dobi vsesplosne digitalizacije, ki smo ji dandanes pri¢a na razli¢nih podrod¢jih, si
uspesnega poslovanja organizacije brez ustreznega nivoja informacijske varnosti ne
moremo predstavljati. Ce so se vodstva podjetij pred leti sprasevala, ali so investicije v
informacijsko varnost smotrne in potrebne, je danes vsakemu managerju jasno, da je brez
ustreznega sistema za upravljanje informacijske varnosti - SUIV (angl. Information
Security Management System — ISMS), ki je temelj za zagotavljanje neprekinjenega
poslovanja, dolgoro¢ni obstoj podjetja na trgu pod velikim vprasajem. Obenem pa se je v
teoriji managementa skozi leta uveljavilo prepricanje, da je upravljalske procese in
sisteme mozno kontrolirati in izboljSevati le, ¢e so le-ti merljivi. VV strokovni literaturi
tako pogosto zasledimo citata, katerih avtorja sta starosti na podro¢ju upravljanja
sistemov, DeMarco in Drucker:

e "You can't control what you can't measure.”" (T. DeMarco)*
e "If you can't measure it, you can't improve it." (P. Drucker)?

Skladno s tem se odlo¢evalci v organizacijah se na dnevni bazi spopadajo z vprasanji, kot
SO:
e Do kake mere se pomanjkljivosti obstojecih varnostnih politik odrazajo na
stroskih poslovanja?
e Kako naj ob pestri ponudbi varnostnih reSitev na trgu izberem tako, ki bo
stroskovno najbolj ucinkovita (angl. cost-effective)?
e Kaksen je posredni vpliv nove informacijsko varnostne resitve na produktivnost
in skupne stroske poslovanja?

Odgovore na tovrstna vpraSanja lahko pomagajo poiskati razlicne mere (kazalniki,
parametri, metrike), ki vodstvu organizacije pomagajo oceniti smotrnost investicij v
informacijsko varnost. Investicija v informacijsko varnost je upravicena le, ¢e so stroski
njene uvedbe na dolgi rok nizji kot je tveganje za izpostavljenost dolo¢enemu
varnostnemu incidentu.

Zavedanje o potrebi po uporabi ustreznih mer za vrednotenje ucinkovitosti informacijske
varnosti v strokovnih krogih, predvsem v tujini, ni novost. Podrobnejsi in pregled tuje
literature iz tega podrocja npr. podaja npr. Yasasin & Schryen (2015), medtem ko je
slovenskih prispevkov na obravnavano tematiko razmeroma malo. lzjeme prestavljajo
¢lanki Moskon in Brezavscek (2009), Bojanc (2012) in Bojanc idr. (2012). Avtorji, tako
tuji kot domaci, navajajo razli¢ne mere, tako kvantitativne kot kvalitativne, diskutirajo o
prednostih in pomanjkljivostih ter o moznostih za implementacijo tovrstnih mer v prakso.

1 DeMarco, T. (1982). Controlling Software Projects, Management Measurement & Estimation, p.
3.
2 https://www.growthink.com/content/two-most-important-quotes-business
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Zaradi pomembnosti obravnavane problematike in pomanjkanju novejse literature
nameravamo v pri¢ujo¢em prispevku podati celovit pregled tistih veli¢in, ki so se na
podrocju merjenja informacijske varnosti najbolj uveljavile. Osredotocil se bomo
predvsem na kvantitativne mere, ki zagotavljajo bolj eksaktne in objektivne informacije.
Izbrane mere bomo smiselno strukturirali in obrazlozili njihov pomen.

2 Merjenje informacijske varnosti
2.1 Motivacija za merjenje

Implementacija ustreznih mer na podro¢ju informacijske varnosti prinasa organizaciji kar
nekaj neposrednih in posrednih prednosti. Med njimi bi izpostavili naslednje:

e analiza in sprotno spremljanje ucinkovitosti obstojeih varnostnih politik,
odkrivanje priloznosti za izboljSave in moznost spremljanja napredka

¢ Kontinuirano spremljanje kvantitativnih mer omogoca natan¢no ovrednotenje
izboljSav v smislu povefanja ucinkovitosti obstoje¢ih varovalnih ukrepov.
Mozno je eksaktno spremljati vsak napredek pri doseganju zastavljenih ciljev
glede informacijske varnosti.

e moznost ugotavljanja skladnosti obstojeCih varnostnih politik in SUIV s
postavljenimi zahtevami in veljavno regulativo

eV primeru ugotovljene neskladnosti je mozno hitro ukrepanje.

o merljiva osnova za planiranje virov za zagotavljanje informacijske varnosti in
nacrtovanje smotrne izrabe le-teh

e Zaradi omejenega proraCuna morajo organizacije investicije v informacijsko
varnost planirati nadvse skrbno. Kvantitativne mere omogocajo, da se izboljsave
na podro¢ju informacijske varnosti planirajo smotrno in ekonomiéno. Nudijo
dobro osnovo za presojo, na katerih podro¢jih so izboljSave upravi¢ene in na
katerih ne.

e porast zavedanja za odgovornost za informacijsko varnost med zaposlenimi

e Z ustreznim merjenjem lahko ugotovimo, kateri varovalni ukrepi niso $e
uvedeni, niso uvedeni ustrezno ali so neucinkovito. Zbiranje ustreznih podatkov
in analiza procesov lahko pospesi oziroma spodbudi procese dodeljevanja
odgovornosti za informacijsko varnost znotraj posameznih segmentov
organizacije in njenega informacijskega sistema.

2.2 Lastnosti dobrih mer

Kot navaja Jaquith (2007), je potrebno pri izbiri mer na podrog¢ju informacijske varnosti
upostevati naslednje kriterije:
e  konsistentnost, neodvisnost, objektivnost,
e jasnost in nedvoumnost merske enote,
e dosegljivost podatkov, potrebnih za izracun,
e ckonomicnost procesa merjenja, po moznosti naj bo avtomatiziran z moznostjo
ponavljanja,
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e pomembnost mere za skrbnika SUIV in njena uporabnost v procesu odlo¢anja
in planiranja izboljSav.

Podobna priporoéila podajata tudi Yasasin & Schryen (2015), ki navajata 5 lastnosti, ki
jim morajo mere informacijske varnosti zadoscati:
e omejenost (definirana mora biti spodnja in zgornja meja posamezne mere)
e merljivost (priporocata uvedbo kvantitativnih veli¢in; npr. odstotek, povpregje)
e uporabnost v pomenu parametrov kakovosti, pri ¢emer morajo zadoscati
kriterijem zanesljivosti, veljavnosti in objektivnosti
e  specifi¢nost na izbranem podrocju (jasno je, v koliki meri je meri zado$¢eno in
kaksno je odstopanje od Zelenih vrednosti)
e moznost avtomatskega izraunavanja

3 Performanéne mere

Performan¢ne mere so obicajno zelo jasno definirani kvantitativni kazalniki (npr. KPI —
Key Performance Indicator), ki sluzijo za kontinuirano spremljanje kljuénih procesov na
podrocju informacijske varnosti. Uporabljajo se predvsem kot orodje za ugotavljanje, e
se procesi odvijajo »normalno«. Te veli¢ine sluzijo bolj kot »varnostni alarmi« in ne
toliko kot odlocitvena orodja. Take mere se obicajno nanasajo na naslednja podrocja:

e razpolozljivost, izkori§cenost ali Cas zastoja sistema ali storitve
doseganje SLA zahtev
ucinkovitost filtriranja »spam«-a
Stevilo uspes$no zablokiranih poskusov napada na sistem ali storitev
odzivni Cas ob varnostnem incidentu
¢as od odkritja do odprave ranljivosti v sistemu
Cas, potreben za »okrevanje« po varnostnem incidentu (rezultati testiranj in
dejanski Casi
e ipd.

V literaturi najdemo priporocila za kazalnike, ki se nanaSajo na razlicne, specificne
storitve s podro¢ja IT. Jouini idr. (2012) na primer navajajo doloCene karakteristike
zanesljivosti in razpoloZzljivosti, ki so uporabne za vrednotenje ucinkovitosti storitev v
oblaku:
e povprecéni ¢as do odpovedi (angl. Mean Time to Failure — MTTF)
e povprecni Cas med zaporednima odpovedma (angl. Mean Time Between
Failures — MTBF)
e povpreéni ¢as do odkritja ranljivosti (angl. Mean Time to Discovery — MTTD)
e povpreéni ¢as do izrabe ranljivosti (angl. Mean Time to Exploit — MTTE)
e povprecni Cas pripravljenosti oz. povpre¢na razpolozljivost (angl. Average
Uptime, Mean Availability)
e  povpreéni stroski odpovedi (angl. Mean Failure Cost — MFC)
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Performancne mere lahko definira vsaka organizacija skladno s svojimi potrebami in
zeljami. Izradun takih mer je obi¢ajno preprost, vendar Yasasin in Schryen (2015)
opozarjata, da je potrebno izbrati take mere, da bodo zado$Cale vsem kriterijem,
navedenim v poglavju 2.2. Pri izbiri performan¢nih mer, ki jih Zelimo uporabiti v svoji
organizaciji, se lahko opremo na razli¢ne smernice, ki jih najdemo v literaturi (glej npr.
Chew, 2008; Pelaez, 2010). Bernik in Prislan (2016) pa podajat celovit in v praksi
uporaben model, vsebuje 100 kljuénih KPI, vezanih na merjenje ucinkovitosti
informacijske varnosti.

4 Vrednotenje informacijsko varnostnih tveganj

Obvladovanje informacijsko varnostnih tveganj je temelj uéinkovitega zagotavljanja
informacijske varnosti, zato je tej problematiki v strokovni literaturi posveceno precej

pozornosti. Celovit pregled literature iz tega podrocja je podan npr. v Alcantara in Melgar
(2016).

Tveganje je v splosnem opredeljeno kot kombinacija verjetnosti, da se neZelen dogodek
zgodi, in stroskov, ki zaradi nastopa tega neZelenega dogodka nastanejo (Bojanc, 2012).
Skladno s to definicijo lahko stopnjo izpostavljenosti informacijsko varnostnemu
tveganju R (angl. Risk) izraGunamo po preprosti, Ze dalj ¢asa uveljavljeni, ena¢bi (Brotby,
2009):

R=ALE =SLE-ARO 1)
kjer pomeni

SLE (angl. Single Loss Exposure) — pri¢akovani stroski zaradi uresni¢itve groZnje
varnosti 0z. varnostnega incidenta
ARO (angl. Annual Rate of Occurence) — pogostost uresni¢itve groznje varnosti na leto

Kakor sledi iz enacbe (1), se stopnja izpostavljenosti informacijsko varnostnemu tveganju
R izraza kot pri¢akovana letna izguba ALE (angl. Annual Loss Expectancy) zaradi
realizacije groznje varnosti oziroma nastopa varnostnega incidenta.

Nekateri avtorji (npr. Brotby, 2009) priporocajo izracun SLE iz (1) na naslednji nadin:
SLE = vrednost dobrine - faktor izpostavljenosti [DE] 2

Vrednost dobrine v (2) se izraza v skupni Skodi (neposredni in posredni), ki jo
organizacija utrpi zaradi uniCenja ali poSkodovanja te dobrine tekom varnostnega
incidenta. Faktor izpostavljenosti v (2) pa ocenimo kot delez izgubljene funkcionalnosti
dobrine zaradi realizacije groznje varnosti oziroma nastopa varnostnega incidenta. V
primeru popolnega unicenja dobrine je torej faktor izpostavljenosti enak 1, v primeru
okrnjene funkcionalnosti pa je njegova vrednost ustrezno manjsa od 1.
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Parameter ARO v (1) dolo¢imo na naslednji nacin (Bojanc, 2012):
ARO = pogostost uresnicitve groznje - ranljivost dobrine | leto™ |
@)

Pricakovano pogostost uresnicitve groznje na letni ravni lahko ocenimo na podlagi
trenutnih trendov in podatkov iz preteklosti, v kolikor z njimi razpolagamo. Pomembno
je zavedanje, da je pogostost uresnilitve groznje neodvisna od obstojec¢ih varovalnih
ukrepov. Slednji parameter je namre¢ zajet v oceni ranljivosti dobrine, ki je opredeljena
kot verjetnost, da bo groznja, ki se bo uresniéila, dejansko prizadela dobrino, na katero je
usmerjena (Bojanc, 2012). Na vrednost ARO torej posredno vplivata dva dejavnika. Prvi
je atraktivnost dobrine za napadalca, ki je sorazmeren pogostosti uresnicitve groznje (bolj
kot je dobrina atraktivna za napadalca, vecji je motiv za napad, kar povecuje pogostost
uresnicitve groznje). Drugi dejavnik pa je ucinkovitost obstojecih varovalnih ukrepov in
mehanizmov, ki je obratno sorazmerna ranljivosti (boljsa kot je obstojeca zascCita, manjSa
je stopnja ranljivosti dobrine).

Naj izracun parametra ARO ilustriramo na preprostem primeru: Statistike kazejo, da se
poskus vdora v nek informacijski sistem zgodi v povpredju en krat na mesec. Zaradi
varovalnih ukrepov, ki jih imajo v organizaciji vpeljane, se izkaze, da je »uspeSen« le
eden na 10 poskusov vdora v sistem. Ocena za parameter ARO je v takem primeru enaka

ARO=12/leto - 0,1=12/leto

V literaturi najdemo Stevilne razlicice enacbe (1), v katerih skuSajo avtorji bolj natan¢no
analizirati in upoStevati razli¢ne stroSkovne in druge dejavnike, ki vplivajo na stopnjo
informacijsko varnostnega tveganja (glej npr. Ryan in Ryan, 2008; Bojanc, 2012; Bojanc
in Jerman-Blazi¢, 2012; Bojanc in Jerman-Blazi¢, 2013). Zanimive se nam zdijo ideje, ki
temeljijo na uporabi metode drevesa odpovedi, Ki je sicer pogosto uporabljena metoda na
podrodju Studija zanesljivosti sistemov (glej npr. Nagaraju, Fiondella, in Wandji, 2017).
Kot navajamo v poglavju 6, se sploh v zadnjih letih na podro¢ju ocenjevanja
informacijsko varnostnih tveganj v literaturi pojavljajo kompleksnejsi modeli, ki
predvidevajo uporabo razli¢nih tako deterministi¢nih kot stohasti¢nih metod.

Iz vidika prakticne uporabnosti je enostavnost matematicnega modela in posledi¢no
jasnost uporabljenega kvantitativnega kazalnika velika prednost. 1z tega staliS¢a najbrz
predstavlja ocena stopnje informacijsko varnostnega tveganja, izraunana po (1), dovolj
kvalitetno informacijo v procesih odlocanja, tezava pa je v tem, da je vrednosti
parametrov SLE in ARO zaradi pomanjkanja ustreznih podatkov izjemno tezko natanéno
oceniti. Se posebej tezavno je dolo¢anje parametra SLE, ki zahteva poznavanje tako
neposrednih kot posrednih stroskov zaradi nastopa varnostnega incidenta. Neposredni
stroski vkljucujejo vse stroske, ki so potrebni za odpravo neposrednih posledic
varnostnega incidenta (npr. nakup nove opreme, pridobivane izgubljenih podatkov iz
poskodovanih diskov, ...), medtem ko moramo pri oceni posrednih stroSkov upostevati
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vso (tudi dolgoro¢no) Skodo, ki jo zaradi varnostnega incidenta utrpimo (npr. izguba
posla, odskodnine strankam, izguba novih poslovnih priloZnosti, ...). Slednje vrednosti
pa je obicajno zelo tezko natancno predvideti, kar vodi v nezanesljive in ohlapne ocene
stopnje tveganj. To so tudi glavni razlogi, da se za namene ocenjevanja informacijsko
varnostnih tveganj v praksi namesto kvantitativnih pogosto posluzujemo kvalitativnih ali
hibridnih pristopov (glej npr. ISO, 2011). Take metode sicer nekoliko omilijo tezave
zaradi nedostopnosti potrebnih podatkov, zavedati pa se moramo pomanjkljivosti, ki jih
uporaba kvalitativnih metod v sploSnem prinasa (nenatan¢nost, subjektivnost ocene,
ipd.). Analizo prednosti in pomanjkljivosti kvantitativnih pristopov v primerjavi s
kvalitativnimi pri ocenjevanju informacijsko varnostnih tveganj najdemo npr. v
Munteanu in Cuza (2006), Rot (2008) ali Saluja in Idris (2012).

V praksi so dostopna tudi komercialni programski paketi, ki temeljijo na razli¢nih bodisi
kvalitativnih bodisi kvantitativnih metodologijah (npr. OCTAVE, COBRA, ISRAM,
CORA, ...). Pregled in primerjavo takih orodij najdemo npr. v Behnia idr. (2012) ali
Agrawal (2017). Slabost takih paketov je obiajno kompleksnost in visoka cena, kar
zmanj$uje moznosti uporabe v manj$ih podjetjih.

5 Finan¢ne mere

Poslovodstvo sleherne organizacije je obicajno zelo zainteresirano za spremljanje
razliénih finanénih kazalnikov, saj le ti dokaj uspeSno karakterizirajo uspeSnost in
ucinkovitost poslovanja organizacije. Managerskemu krogu so taki kazalniki razumljivi
in sluzijo kot dobrodosla informacija pri ocenjevanju upravic¢enosti preteklih in planiranju
novih investicij v smeri izboljsevanja poslovnih procesov. V nadaljevanju bomo podali
nekaj kvantitativnih finan¢nih kazalnikov, ki jih stroka priporoc¢a kot u¢inkovito orodje
pri spremljanju in nacrtovanju investicij, usmerjenih v izboljSevanje stanja na podro¢ju
informacijske varnosti.

51 Donosnost investicije - ROI

Donosnost investicije ROI (angl. Return of Investment) je splo$na finan¢na mera, ki nam
pomaga oceniti smotrnost dolocene investicije bodisi v razvoj novih ali v nadgradnjo
obstojecih tehnologij. Ta kazalnik je izrazen kot odstotek vrnjene investicije v doloCenem
Casu in ga lahko izracunamo na naslednji nacin

B-C

kjer B oznac¢uje pricakovane koristi investicije, C pa stroske investicije (oboje v DE).
Pozitivna vrednost ROI pomeni, da je (bilo) vlaganje ekonomi¢no (Bojanc, 2012).

Uporabo ROI ilustriramo na preprostem primeru. Denimo, da moramo za nakup novega
strezniSkega sistema odsteti 10.000€, pricakujemo pa, da bomo zaradi te prenove uspeli
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v naslednjih Stirih letih prihodek povecati za 50.000€. Po enacbi (4) lahko izracunamo,
da je ROI za stiriletno obdobje enak 400%, kar tako investicijo opravicuje.

Kot prednost mere ROl navaja Brotby (2009) enostavnost izracuna, kot slabost pa, da ne
upoSteva spreminjanja vrednosti denarnih sredstev skozi ¢as (npr. zaradi razliénih
ekonomskih dejavnikov). Poleg tega je pri izracunu ROI po enacbi (4) predpostavljeno,
da je doprinos investicije konstanten skozi celoto Zivljenjsko dobo dobrin, na katere se
investicija nanaSa. Brotby (2009) in Bojanc (2012) podajata tudi nekatere razliCice
izraGunavanja ROI, ki do neke mere odpravljajo pomanjkljivosti enacbe (4) (npr. neto
sedanja vrednot (angl. Net Present Value — NPV), notranja stopnja donosa (angl. Internal
Rate of Returm — IRR).

5.2 Donosnost investicije v varnost - ROSI

Donosnost investicije v varnost ROSI (angl. Return of Security Investment) predstavlja
razli¢ico kazalnika ROI, ki uposteva stopnjo tveganja na podroc¢ju informacijske varnosti
in stroske, ki so potrebni, da obstojeco stopnjo tveganja ustrezno znizamo. V strokovni
literaturi najdemo razli¢ne pristope pri izra¢unavanju kazalnika ROSI, v splo§nem pa bi
enacbo za izracun ROSI lahko zapisali takole:

.0, I
ROSIzEllgg——g{low%] (5)

kjer pomeni R stopnjo izpostavljenosti tveganju za dolo¢en varnostni incident, %R~ pa
odstotek znizanja R zaradi vpeljave varovalnega ukrepa, katerega stroski vpeljave znasajo
C denarnih enot. Ta varovalni ukrep zmanjSuje stopnjo izpostavljenosti tveganju bodisi
tako, da znizuje verjetnost realizacije obravnavanega varnostnega incidenta ali pa stroske,
ki bi ob realizaciji utegnili nastati.

Uporabnost mere ROSI bomo ilustrirali na naslednjem primeru: V nekem podjetju se v
poprecju en krat na mesec soocijo s »kripto« virusom. Ocenjujejo, da je povprecna skoda
(upostevaje posredne in neposredne stroske) takega incidenta enaka 5.000€. V podjetju
se odloc¢ajo za nakup nove antivirusne programske opreme. Izbirajo med dvema
ponudnikoma. Mese¢ni stroski licence za resitev prvega ponudnika znaSajo 1.500€. S to
reSitvijo naj bi uspeli prepreciti vsaj 60% okuzb. Drugi ponudnik ponuja nekoliko drazjo
reSitev (stroski mese¢ne licence so 2.000€), vendar zagotavlja vsaj 85% ucinkovitost
reSitve. Katero reSitev naj v podjetju izberejo?

Kot pomo¢ pri odlo¢itvi lahko v podjetju uporabijo vrednost mere ROSI. Le-ta je za prvo
resitev enaka:

12-5.000€-0,6-12-1.500€

ROSI, =
! 12-1.500€

-100% =100%
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Vrednost mere ROSI za drugo resitev pa je:
12-5.000€-0,85-12-2.000€
12.2.000€

Primerjava izracunanih vrednosti ROSI; in ROSI, pokaZe, da je na dolgi rok bolj smotrno
investirati v drugo, sicer drazjo resitev.

ROSI, = -100% =112,5%

Kot poglavitno slabost mere ROSI bi lahko navedli dejstvo, ki smo ga izpostavili Ze v
poglavju 4, in sicer pomanjkanje eksaktnih podatkov, na podlagi katerih bi lahko
zanesljivo ocenili stopnjo izpostavljenosti R kakor tudi % njenega zniZzanja %R~ po
vpeljavi izbranega varovalnega ukrepa. V praksi je analitik pogosto prepuscen lastni
presoji, kar vodi v subjektivnost ocene mere ROSI in posledi¢no v slabSo zanesljivost le-
te.

6 Inovativni pristopi pri merjenju informacijske varnosti

V zadnjih letih zasledimo v literaturi Stevilne poskuse, ko avtorji razvijajo bolj
sofisticirane metodologije za merjenje razli¢nih vidikov informacijske varnosti. Uvajajo
se na primer s principi mehkega racunalnistva (angl. soft computing) (glej npr. Lee (2014)
kakor tudi z razliénimi hibridni pristopi (glej npr. Feng idr., 2011). Vse pogosteje
zasledimo tudi teoretiéne modele in aplikacije, kjer avtorji skusajo racunalniska omrezja
modelirati s t.i. grafi napada (angl. attack graph). To so posebne stohasti¢ne podatkovne
strukture, ki pomagajo pri sistemati¢ni analizi vseh potencialnih nadinov napada na
racunalnisko omrezje in kot taki sluzijo kot u¢inkovito orodje pri odkrivanju ranljivosti
omreZja (glej npr. Shandilya, Simmons, in Shiva, 2014). Nekateri avtorji grafe napadov
kombinirajo tudi z uporabo markovskih verig (glej npr. Subil in Suku, 2014; Pokhrel in
Tsokos, 2017). Posamezni avtorji se posluzujejo grafov napada tudi kot osnovo
metodologije za vrednotenje informacijsko varnostnih tveganj (glej npr. Singhal in Ou,
2017; Pokhrel in Tsokos, 2017). Celovit pregled razli¢nih stohasti¢nih modelov in metod,
namenjenih ocenjevanju tveganj najdemo v Osadska (2017).

1z akademskega vidika so tovrstni sofisticirani pristopi seveda dobrodosli, saj odpirajo
nove moznosti raziskovanja. Prakti¢na vrednost pa je po nasem mnenju nekoliko
vprasljiva, saj so zaradi kompleksnosti moznosti za implementacijo tovrstnih modelov v
konkretno organizacijo vprasljive.

7 Zakljugek

V kontekstu nenehnega izboljSevanja procesov se pojavlja potreba po definiranju in
vpeljavi razli¢nih mer, ki bodo sluzile kot referencne veli¢ine za merjenje uc¢inkovitosti
obstojecih ukrepov na podrocju informacijske varnosti iz razli¢nih vidikov. Kontinuirano
spremljanje in poznavanje takih mer med drugim omogoca identificiranje in naértovanje
razvojnih trendov na podroc¢ju informacijske varnosti, spremljanje u¢inkovitosti SUIV in
obstojecih varnostnih politik ter je v veliko oporo pri odloc¢itvenih procesih. Organizacije,
Ki znajo ustrezno izmeriti uspesnost oz. neuspesnost obstoje¢ih varovalnih ukrepov, so
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sposobne bolj smotrno regulirati investicije v informacijsko varnost, kar seveda vodi k
vi§jemu nivoju informacijske varnosti in posledi¢no k visjemu zadovoljstvu poslovnih
partnerjev kakor tudi konénih strank (Yasasin & Schryen, 2015). Kvantitativne mere, ki
smo jih v prispevku predstavili, nudijo organizaciji prakti¢no orodje za primerjanje (angl.
benchmarking) in zagotavljajo oprijemljivo osnovo za vzpostavitev ué¢inkovite varnostne
politike. Informacije, ki jih take mere zagotavljajo, so nepogresljive tako na strateSkem
nivoju za odlo¢evalce kot na operativnem nivoju, ki je zadolZen za implementacijo. Glede
na to, da je slovenska strokovna literatura na obravnavanem podroc¢ju zelo skromna,
ocenjujemo, da bo pric¢ujoci prispevek dobrodosel pripomocek za vodstva organizacij in
skrbnike sistemov, kar dviguje njegovo uporabno.
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1 Introduction

Electrical relays are used in several different medical devices and equipment, which are
daily used for different purposes in medicine. Due to the fact, that human life and health
depends of this device, the reliability is very important. This is why the device and
reliability will be presented in next chapters.

Relay is device built out of two sub-systems. Electrical part and magntecial part. Magnetic
system, which include coil and magnetic core is used to move the armature and to open
and close the contacts. Electrical part is used to carry current for defined time.

An electromagnetic neutral relay on Figure 1 is the simplest, most ancient and widespread
type of relay. The basic elements of the relay are springs, contacts, armature, core,
winding, magnetic core, insulator. (Gurevich, V. 2006)

INPUT/OUTPUT

Figure 1: Construction of a simple electromagnetic relay
1 - Spring; 2 — Contacts; 3 — Armature; 4 — Core; 5 — Windings; 6 — Magnetic core; 7 —
Insulator;

The most important and critical part of the relay are contacts. They are available in variety
of metals and alloys, sizes and styles. Mostly there are no universal contacts, but there are
specific ones for each usage. The materials, styles, sizes have to be selected as precisely
as possible to reach the requirements of an application. If the materials are badly chosen,
the failure can appear. (2013, Panasonic)

Some contact materials require an arc to keep them free of suffixation, oxidation and
contaminates. Such materials on contacts used in a dry or low-level circuit can result in
the contacts falling electrically to close the circuit, even though they make physically.
The contacts may look clean, but in reality there is a very thin film of the insulation layer
on the contacts. This layer must be removed with an arc. (TE Connectivity)

2 Reliability prediction
Reliability prediction is recognized as an essential need in medicine industry especial in

electric an electronic systems. With the right approach, the reliability and influence of the
factors could be estimated already in the early development stage. A variety of tools have
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been development. The Military Handbook (MIL HDBK) for reliability prediction of
electronic equipment is one of them. (Birolini A., 2017)

The purpose of the MIL HDBK is to establish and maintain consistent and uniform
methods for estimation the inherent reliability of military electronic equipment and
systems. It provides a common basis for reliability predictions during acquisition
programs for electronic system and equipment. It also establishes a common basis for
comparing and evaluating reliability predictions of related or competitive design. The
handbook is intended to be used as a tool to increase the reliability of the equipment being
designed. (De Francesco, E., 2017)

The handbook contains two methods of reliability prediction — “Part Stress Analysis” and
“Part Count”. This methods vary in degree of information needed to apply them. The Part
Stress Analysis Method requires a greater amount of detailed information and is
applicable during the later design phase when actual hardware and circuits are being
designed. The Part Count Method requires less information, generally part quantities,
quality level and the application environment. This method is applicable during the early
design phase and during proposal formulation. In general, the Part Count Method will
usually result in a more conservative estimation of system reliability than the Part Stress
Method. (1991, Military Handbook)

2.1 Part Stress analysis prediction

Applicability — this method is applicable when most of the design is completed and a
detailed parts list including part stresses is available. It can also be used during later
design phases for reliability trade-offs vs. part selection and stresses.

The failure rates presented apply to equipment under normal operating conditions, with
power on and performing its intended functions in its intended environment.
Extrapolation of any of the base failure rate models beyond the tabulated values such as
high or sub-zero temperature, electrical stress values above 1.0, or extrapolation of any
associated model modifiers is completely invalid. Base failure rates can be interpolated
between electrical stress values from 0 to 1 using the proper equations and functions.
The general procedure for determining a board level failure rate is to sum individually
calculated failure rates for each component. (Nachlas, J. A., 2017)

Out of Failure rate Ap, the reliability function according to Equation 1 can be calculated.

Equation 1: Calculation of reliability function
R4(t) = e 2Pt
Where:
R, (t) = Reliability function
Ap = Failure rate factor (Failures / 10° Hours)
t =Time
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The graphical view showing us, which component has a better failure rate factor. The
slope of characteristic is showing which component or part of component will lead to
failure sooner that other one.

3 Example of failure rate calculation for High Voltage Relays

3.1 Comparison of two different suppliers

In following Table 1 there are values for all factors needed to calculate failure rate. The
calculation is done based on two different relays from two different suppliers, but the

technology is similar.

Table 1: Factor for failure rate for two different relays

A Relay 1 A Relay 2

T Opens | maovae | | NS | Raetvase | A
Ab 60 °C 85°C 0,0084 60 °C 85°C 0,0084
nL 96 A 120 A 2,72 96 A 250 A 1,28
nC SPST 1 SPST 1
nCYC 50000cyc/8000h=6,25 cyc/h 0,625 50000 cyc/8000 h=6,25 cyc/h 0,625
nF Mechanical Contactor 12 Mechanical Contactor 12
nQ Quality (L) 15 Quality (Q) 29
nE Ground Mabile (GM) 15 Ground Mabile (GM) 15
Ap Failures/106 Hours 3,8556 Failures/106 Hours 3,5078

Based on calculation of failure rate it could be seen that the results are similar. It was also
expected that two similar relays will have similar Failure rate. We can see, that have the
Relay 2 (RS2 (1)) higher Quality factor but also higher rated current which results to better
Failure rate factor that in case of Relay 1 (RS2 (t)) which have better Quality factor but
lower rated current. The Environmental conditions for both Relays are the same. The
results are also showing that have the current high influence on the Life time of the Relay.
This is why it is very important that the dimensioning of the Relays rated current is
selected properly.

Based on Failure rate factor, the Reliability function can be calculated. This is nothing
else than exponent of Failure rate through time. This graphical view in Figure 2 is also
showing us, which relay have better failure rate factor. The slope of characteristic is
showing which relay will lead to failure sooner that other relay. To read out the result of
the reliability function the criteria has to be defined. (Melechers, R.E., 2018)
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1
e RS 1. (1)
% 0,5 \
0 e RS2 (1)
0 0,5 Tim%[loeh] L5 2

Figure 2: Reliability function for both relays

3.2 Mean time to failure calculation (MTTF)

Equation 2 shows us, how the definition for calculation of MTTF and correlation between
MTTF and failure rate.

Equation 2: Calculation of MTTF
1
MTTF = — - 10%h
Ap

Where:
Ap = failure rate (Failures / 106 Hours)
MTTF = Mean time to failure (h)

Table 2: Mean time to failure calculation

»p [10-6] | MTTF (L relay in system) [h] m]T VE (6 mEky T SEEm)
Relayl | 38556 | 259363,0045 51872,6009
Relay2 | 350784 | 285075,7161 57015,1432

In the Table 2 above the mean time to failure is calculated for Relay 1 and Relay 2. The
first calculation represents system with one relay. Second calculation represents the
system with 5 relays in series. This two calculations compared two system and time to
failure. In case of 5 relays in series the time to failure is lower, this means, that the system
with more relays will have shorter estimated life span

4 Influence of different factors on failure rate
In the Table 3 below the different temperatures factors Ab are defined which are used for

reliability prediction and estimation of failure rate, to show the influence of temperature
on failure rate.
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Table 3: Influence of temperature on failure rate (60°C and 25°C)

Al A2
Factor Operating Rated MIL- Operating Rated MIL-
condition value SPEC condition value SPEC
Ab 60 °C 85°C 0,0084 25°C 85°C 0,006
nL 120 A 120 A 2,72 60 A 120 A 2,72
nC SPST 1 SPST 1
2CYC 50000 cyc/8000 h=6,25 0,625 50000 cyc/8000 h=6,25 0,625
cyc/h cyc/h
nF Mechanical Contactor 12 Mechanical Contactor 12
nQ Quality (L) 15 Quality (Q) 15
nE Ground Mobile (GM) 15 Ground Mobile (GM) 15
Ap Failures/106 Hours 3,8556 Failures/106 Hours 2,754
1
% 0,5
4 \ e RS 1 (1)
0 %—.— RS2 (t)
0 0,5 1 1,5 2
Time [-108 h]

Figure 3: Reliability function for different temperatures (60 °C and 25 °C)

209

Figure 3 is showing us graphical interpretation of failure rate as reliability function. It is
clear seen, that is the reliability of the component used at lower temperature better,
compared to relay used at higher temperature.

In the Table 4 below the different electrical stress factors =L are defined which are used
for reliability prediction and estimation of failure rate, to show the influence of electrical
stress on failure rate.
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Table 4: Influence of stress factor on failure rate (120 A and 60 A)

A3 M
T ey | Rasvane | ML O Raedae | S
Ab 60 °C 85°C 0,0084 60 °C 85°C 0,0084
nL 120 A 120 A 477 60 A 120 A 1,48
nC SPST 1 SPST 1
nCYC 50000 cyc/8000 h=6,25 cyc/h 0,625 50000 cyc/8000 h=6,25 cyc/h 0,625
nF Mechanical Contactor 12 Mechanical Contactor 12
nQ Quality (L) 15 Quality (Q) 15
nE Ground Mobile (GM) 15 Ground Mobile (GM) 15
Ap Failures/106 Hours 6,7614 Failures/106 Hours 2,097

1 k\
0,5
& e RS3 (1)
0 e RS4 (1)
0 2 4
Time [-106 h]

RS(t)

Figure 4: Reliability function for different stress factors (120 A and 60 A)

Figure 4 is showing us graphical interpretation of failure rate as reliability function for
different electrical stress factors. It is clear seen, that is the reliability of the component
used at lower current much better compared to component used at higher current. It is
also seen, that is the electrical stress factor one of the most critical for reliability and life
span of the component.

In the Table 5 below the different quality factors =Q are defined which are used for
reliability prediction and estimation of failure rate, to show the influence of quality on
failure rate.
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Table 5: Influence of quality factor on failure rate (P and L)

Time [-108 h]

2

4

AS A6
Factor Operating Rated MIL- Operating Rated MIL-
condition value SPEC condition value SPEC
Ab 60 °C 85°C 0,0084 60 °C 85°C 0,0084
L 96 A 120 A 2,72 96 A 120 A 2,72
nC SPST 1 SPST 1
50000 cyc/8000 50000 cyc/8000 h=6,25
nCYC h=6,25 cyc/h 0,625 cych 0,625
nF Mechanical 12 Mechanical Contactor 12
Contactor
nQ Quality (P) 0,30 Quality (L) 15
Ground Mobile .
nE (GM) 15 Ground Mobile (GM) 15
Ap Failures/106 Hours 0,7711 Failures/106 Hours 3,8556
| k
& 0,5
ALY S
\— — RS 6 (t)

Figure 5: Reliability function for different quality factors (P and L)

211

Figure 5 is showing us graphical interpretation of failure rate as reliability function for
different quality factors. Reliability function is showing us, that longer life span could be
reached with usage of products with better quality which normally leads to higher price
of the component.

In the Table 6 below the different environmental factors nE are defined which are used
for reliability prediction and estimation of failure rate, to show the influence of
environment on failure rate.
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Table 6: Influence of environmental factor on failure rate
(Ground Mobile and Ground Fixed)

37™ INTERNATIONAL CONFERENCE ON ORGANIZATIONAL SCIENCE DEVELOPMENT:

A7 A8

Factor Operating Rated MIL- Operating Rated MIL-

condition value SPEC condition value SPEC
Ab 60 °C 85 °C 000 60°C 85°C | 0,0084
nL 96 A 120 A 2,72 96A 120 A 2,72
nC SPST 1 SPST 1
2CYC 50000 cy(czglsctl)go h=6,25 0,625 50000 cyg/SC(/)r?O h=6,25 0,625
nF Mechanical Contactor 12 Mechanical Contactor 12
nQ Quality (L) 15 Quality (L) 15
nE Ground Mobile (GM) 15 Ground Fixed (GF) 2
Ap Failures/106 Hours 3,8556 Failures/106 Hours 0,5140

e RS 7 (1)

— ——RS8 (1)

1
0,5
L\\
0
0 2 4
Time [-108 h]

Figure 6 is showing us graphical interpretation of failure rate as reliability function for
different environmental factors. Results are showing us that could be life time of
component much longer if it is used in clean and stable environment. This result is for
equipment used in medicine technology very important. It is very important, that is the
application and its usage good known to development team. It is a big difference if will
be equipment used in stable environment as hospital or in some emergency vehicles.
Although the same device could be used in different environment, this is why the

(Ground Mobile and Ground Fixed)

reliability or the life span of component have to be defined accordingly.

In the Table 7 below the different cycling factors tCYC are defined which are used for
reliability prediction and estimation of failure rate, to show the influence of cycles on

failure rate.

Figure 6: Reliability function for different environmental factors
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Table 7: Influence of cycling factor on failure rate (50 000 and 100 000 cycles)

A9 A10
Factor Operating Rated MIL- Operating Rated MIL-
condition value SPEC condition value SPEC
Ab 60 °C 85°C 0,0084 60 °C 85°C 0,0084
nL 96 A 120 A 2,72 96 A 120 A 2,72
nC SPST 1 SPST 1
nF Mechanical Contactor 12 Mechanical Contactor 12
nQ Quality (L) 15 Quality (L) 15
nE Ground Mabile (GM) 15 Ground Mobile (GM) 15
Ap Failures/106 Hours 3,8556 Failures/106 Hours 7,7112
1
=05
ad RS9 (t)
e R510 (t)
0 -
0 1 2
Time [-106 h]

Figure 7: Reliability function for different cycling factors (50 000 and 100 000 cycles)

On Figure 7 we can see the reliability function of different cycling factors. It is seen, that
also cycling factor has an influence on life span, what is also expected. Relay switching
cycles have direct impact on aging of contacts so it is clear, that more cycles will means
shorter time of operation. This is why it is important, that is the right component selected
based on requirement for switching cycles.

5 Discussion
For the analysis the parameters of Relay 1 have been used. The purpose of this analysis
was to compare influence of different factors on reliability prediction. In every calculation

one parameter have been changed, others have remained the same.

It is evident from the Figure 8 below that the most critical are environmental and quality
parameters. Better quality relays have a longer life span than the ones with lower quality.
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Environmental factor has more influence than the latter one. If we use relays in clean and
stable environment, where temperature and humidity do not change drastically and there
are no vibrations, relays will have a longer life span.

The most negative factors are the so called »stress » and »cycling« factors. If a relay
operates at an electrical current at the very limit of its capability, its life span will be
shorter. The same can be said for the »stress« factor. If a relay is burdened with a high
number of cycles, there is greater possibility the relay will fail at some point.

Reliability engineering shall be included in every development company which is dealing
with electronic or electric systems. Not just in medicine industry where is reliability very
important and viral for equipment but also in other industries. This method could be
implemented also for other components in system which will provide us the reliability of
the whole system. On the other hand, the same method used for reliability prediction for
relay could be used in other kind of industry in the same way but with different parameters
according to application.

1 RS1 (t)
RS3 (t)

206 1 —RS4 (t)
204 - RSS (t)
RS6 (t)

02 1 RS7 (t)
0 +° . . RSS8 (t)

0 5 10 RS9 (t)

Time [-106 h] RS10 (t)

Figure 8: Reliability function for all compared
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Table 8: MTTF comparison

Ir:;!ure ap [10-6] x/;—t-tle—rf]) Eﬁ] relay in
Al 3,8556 259363,004
A2 2,754 363108,206
A3 6,761475 147896,724
M 2,0979 476667,143
AS 0,77112 1296815,02
A6 3,8556 259363,004
A7 3,8556 259363,004
A8 0,51408 1945222,53
A9 3,8556 259363,004
AL0 7,7112 129681,502

Results in Table 8 show that during development phase we can compromise and at the
same time guarantee desired relay life span. It is important not to apply the relay at its
absolute high capability due to likelihood of unpredictable failures. Good quality relays
are usually expensive, so using the same application we can use a more powerful relay
with the same effect.

Following the results we may conclude the critical parameters need to be analyzed. The
right choice of a relay should be made on the assumption that it will be the right one for
the application chosen.

It is therefore safe to assume that a better quality relay is a better choice than the more
powerful one.

6 Conclusion

To predict the life time of component there are some methods as how to theoretically
estimate the life span of the component. One of those is Part stress which is defined in
Military Handbook MIL HDBK 217. Such a prediction is useful in earlier phase of
development, where the tests are not yet possible and also do not make sense, if the design
is to be changed. Using this method could give us theoretical comparison of different
components regarding the robustness and life span. We can calculate the intermediate
time to failure or time between failures. In case of contactors intermediate time between
failure does not make sense due to failure, the complete switching box is changed.

This method is used on two different relays types and real application parameters in this
thesis. The results are similar and this leads to the following conclusion. One relay has
better materials, another one has different materials but is also specified for higher
currents. The conclusion drawn is the same efficiency and robustness with one relay with
very good materials or with a relay with higher rated current and then used at lower
currents.
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