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Abstract

In a very dynamic social environment, which includes a whole range of
political, economic, cultural, and social changes, one can notice that, “today”,
education is facing new requirements, which primarily result from the needs
of the economy and production. The role of university is not only to create and
transfer knowledge, but to integrate with the economy for future economic progress
and social development. The subject of this paper is to analyze past and current
cooperation between university and industry in the Republic of Serbia, based on
official national and international statistics. Given that education in a society is
assumption of dynamic economic and social development, the aim of this paper
is to make a comprehensive analysis of the importance of cooperation between
university and industry, and point to the need for continuous and institutionalized
cooperation between university and industry, as a key factor for the future strategy
of economic and social development of the Republic of Serbia.
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3HAYAJ CAPAAIE YHUBEP3UTETA U IIPUBPEJIE KAO
PAKTOPA ITIPUBPEJTHOI' U COIUJAJIHOI" PA3BOJA
PEIIYBJIMKE CPBUJE

Ancmpakm

U3 6pro ounamuuHoe OpywmeeHo2 oKpydlcervd, Koje noopasymesa yumae Hu3
NOMUMUYKUX, eKOHOMCKUX, KVIMYPOLOUIKUX U COYUJATHUX NPOMEHd, MOdCeMO 0d
npumemumo oa ce “Oamac’ nped obpazoearbe NOCMABHA]Y HOBU 3aXMesU, KOju
NPUMAPHO npousuiaze uz nompeda npuspeoe u npouzsoowe. Yioea Ynueepsu-
mema Huje euuie camo 0a Cmeapa u npemocu 3uarwe, el oa ce Yuusepsumem
uHmezpuwe ca npuspedom y yumy 0yoyhee npuepednoz Hanpeoxka u CoyujanHoe
passoja. [lpeomem 0o pada je ananusza docadauirve u mpenymue capaoree Ynu-
sepsumema u npugpeoe y Penyonuyu Cpouju, na ocnogy 3eanuune oomahe u mely-
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Hapoone cmamucmuxe. C 063upom 0a je obpazosarse jeOHo2 Opyuimea npeonoc-
MAasKka OUHAMUYKOZ NPUBPEOHO2 U COYUJATHOR PA36ojd, Yub 0602 pada je 0a ce
KpO3 c6€00YX68aAMHY aHAAU3Y SHAYAJA KOjU capadrea YHusesumema u npuspede uma
VKaice Ha HeONnX0OHOCH KOHMUHYUPAHe U UHCTNUMYYUOHATU308AHe capadtse YHU-
sep3umema u npugpeoe Kao KabyuHoe pakmopa 06yoyhe cmpamezuje npuepeoHoe u
coyujannoe passoja Penyonuxe Cpouje.

Kwyune peuu: Yuusepsumem, npugpeoa, 6Ucoko oopaszosarse, Npuspeonu pas-
60j, LYOCKU KANUMAIL.

Introduction

“Learning used to be a luxury for the elite,

now this is a national need, the need for the broad masses,

in the true sense of the word.

He who does not understand these processes,

does not understand the tendency of the time, and falls short.

He who, contrary to this,

understands these changes, for him the future has already begun”.
Bilandzija, B. (Bilandzija, 2010 , p.240)

Education system of a society is a key determinant of its development. At the same
time, education system is inseparable from economic, commercial, political, cultural,
and demographic development of the society in which it develops.

The importance that education plays in the growth and development of the national
economy has long been accepted, and it no longer strikes the attention of teachers, experts
in the field of pedagogy, adult education, sociology, but a growing number of economists
and experts in other fields of science believe that development of a society is directly
related to investment in education (or as economists point out, in human capital).

Economists usually speak of “knowledge-based economy” or “knowledge-driven
economy”. Distinction should be made between the notion of knowledge economy,
where knowledge is the product developed through intellectual effort (in the broad sense
of the term product) and the concept of knowledge-based economy, where knowledge
is classified into production factors (Jesi¢, 2015, p.25). The terms are, regardless of
different interpretations of knowledge, very connected.

It is the concept more than a decade long, and in our country is still used only
rhetorically, which actually reflects the attitude we have as a society toward education.
If we keep repeating for more than one decade a platitude that knowledge is a capital
and an important economic resource, but do nothing to take advantage of knowledge
that we invest in, or at least try to create a knowledge-based economy, then we are a
very irresponsible country in social terms. This is one of the reasons why investment in
education is seen as a cost. When we change our perception of importance of education
in a society, we will realize that investing in education is an investment for the future.
It is even more irresponsible of us if we know that “the underlying macroeconomic
assumptions about economic growth and development of competitiveness of an
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economy are based on constant improvement of labor force skills as the basic factor of
production. Human capital, especially intellectual capital, is one of the main factors of
competitiveness of companies and the economy” (Jovancai, ToSovi¢-Stevanovié, 2013,
p-87).

The role of university is not only to create and transfer knowledge, but to integrate
with the economy for future economic progress. This does not mean that its primary
role of transferring knowledge has been lost, but the contrary, that university, driven
by the spirit of times in which it survives, only got other, new roles. The sooner we
realize that “economy is the one that sets the criteria for classification of professional
staff, while education offers an answer to the given requirements and needs”, the better
it will be for our society (Gaji¢, Lungulov, 2012, p.4). How important is cooperation
between university and industry is seen in the fact that, today, most developed countries
in social terms, or most competitive countries in economic terms, are “knowledge-based
economies”. This does not mean that these economies use the latest knowledge; the
context is much broader, referring to economies that, in addition to previously said, place
emphasis on networking and cooperation between various public institutions, businesses,
students, and university.

Given that education is a society’s assumption of dynamic economic and social
development, the aim of this paper is to point out the necessity of cooperation between
university and industry, as a key factor for the future strategy of economic and social
development of the Republic of Serbia.

Key indicators of the economic situation
of the Republic of Serbia. Where are we?

If we look, on the one hand, at the key determinants and current and official data
on economic and social development of our country, i.e. level of gross domestic product,
level of investment, level of competitiveness of the Serbian economy, and level of
inflation and employment, we can conclude that economic and social conditions are not
favorable in our country and that something should be changed. In such situations, the
help of resources that we have as a country should be sought. Knowledge is certainly an
economic resource. The truth, underused, but still a resource.

Even greater paradox is that we listen to decades-long praise of the most educated
professionals we educate, experts in the fields of economics, industry, agriculture,
tourism, management, a large number of highly educated young people who go to other
countries. On the one hand, there is a discouraging “diagnosis” of our society, and, on the
other, there is a resource in the form of knowledge that is exported or not used, resulting
in economic and social situation that is more than worrying. What is it that has stuck
Serbia for decades, and does not allow it to move and change what it can with resources
available?

Data that is not encouraging, but should certainly initiate not only thinking but
also action, tells us the following.

One of the most important economic indicators through which one monitors the
development of a country is gross domestic product (GDP), which is the total value of all
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goods produced and services rendered in a country during one year. This is the measure
by which we monitor total income and expenditure of the economy. Gross domestic
product (GDP) per capita in Serbia from 2006 to 2014 ranged from 4896.82 US dollars
in 2006 to 5670.71 US dollars in 2013. Judging by the World Bank data, gross domestic
product in Serbia was last recorded in 2015, and amounted to 5659.33 dollars, slightly
lower compared to 2014, when it stood at 5593.06 US dollars.( World Bank data, gdp-
per-capita). According to the latest Chamber of Commerce of the Republic of Serbia data
of November 2015, “real GDP growth in the second quarter of 2016 amounted to 2%,
driven by strong growth in the construction sector and manufacturing industry, as well as
higher private consumption. Current estimates are that the third quarter grew at a higher
level, of 2.5%, due to an increase in investment activity and exports”. This is still low
level of GDP of the Republic of Serbia.

Based on the data in the 2016 World Economic Forum report, the Republic of Serbia
is ranked 90" among 138 countries by the value of the Global Competitiveness Index
(GCI) 0f 3.97. As the Global Competitiveness Index is measured by the average of a large
number of indicators, looking individually by the criteria for assessing competitiveness,
the Republic of Serbia is 53 in the world by health care and primary education, while,
according to higher education and training, it is 69", and 74" by infrastructure (Social
Inclusion and Poverty Reduction Unit). Place that one country occupies in the list is
very important, because it tells us about the overall competitiveness of its economy, on
the basis of which productivity of the national economy is determined and its ability to
achieve medium-term economic growth. The Republic of Serbia is in a worse position
compared to other countries in the region, with the exception of Bosnia and Herzegovina.
The World Economic Forum ranks the Republic of Serbia in the group of “emerging and
developing European economies”. As a country, we lag behind both EU countries and
countries in the region by economic and social development.

Unemployment rate is one of the most important indicators of the state of a society.
Based on the latest data of the Statistical Office of the Republic of Serbia, unemployment
rate for the total population (without Kosovo and Metohija) for the first quarter of 2016
was 19%, while unemployment rate for working-age population of 15-64 years also for
the first quarter of 2016 amounted to 19.7% (Statistical Office of the Republic of Serbia-
Current indicators-unemployment data). These figures warn and are extremely worrying
if one takes into account that the “tolerable unemployment rate is between hypothetical
zero percent and 5%. This means that the majority of the working-age population has a
job that provides at least the minimum conditions for their existence. Unemployment rate
at the level between 5% and 10% is alarming. High unemployment, of over 10%, already
indicates a disturbance in respect of labor supply and demand on the labor market, fall
in economic activity, slow process of creating new jobs, lack of competitiveness of the
economy, and so on. From a sociological point of view, such a high unemployment
rate indicates a potential class stratification, escalating social discontent, likelihood
of extreme parareligious and parapolitical organizations, and so on. A society with an
unemployment rate above 15%, and especially above 20%, is already a severely stratified
society, antagonized and socially divided, with a prevalent sense of social injustice,
where a great number of people have almost no chance to realize their right to work, or,
in other words, to ensure the conditions of their own survival” (Strbac, 2014).
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Public debt of the Republic of Serbia, which is the total amount of state obligations
at a given time, was, based on the Ministry of Finance — Public Debt Administration data,
on 31 October 2016 24,957,755 EUR (Ministry of Finance — Public Debt Administration,
2016).

The data also shows that the share of public debt to gross domestic product of the
Republic of Serbia amounted in October 2016 to as much as 72.1%. This is in comparison
to 2015 2.6% lower, but still remains very high percentage.

Data show that, if one looks at the period back from 2010 to the present day, the
share of public debt to GDP of the Republic of Serbia grew until 2016, and that it was
only in 2016 that it declined by 2.6% compared to previous year.

This official statistical data makes us wonder whether and how we can use
resources that we have and the experience that others have to help the country. There is
a legal framework given by numerous international documents ratified and documents
adopted and approved by the Government of the Republic of Serbia. One such document
is the Strategy on Scientific and Technological Development of Republic of Serbia
for the period 2016 to 2020. 1t is a strategic document, whose aim is that, within five
years, science in the Republic of Serbia be based on competitive system that supports
excellence in science and its relevance to the economic development, competitiveness
of the economy, and development of society as a whole. The mission of such a strategy
is the establishment of effective national research system, integrated into the European
Research Area, which, through the development of innovation, contributes to economic
growth, social and cultural progress, raising the standard of citizens and quality of life
(Ministry of Education, Science, and Technological Development, Strategy on Scientific
and Technological Development of the Republic of Serbia for the period 2016 to 2020).
Education Development Strategy in Serbia until 2020, in part related to higher education,
states that strategic objectives in higher education, which emphasize the importance of
linking university and industry, are:

* Increase in quality

*  Harmonization of study programs to the needs of the market

* Increase in study efficiency

* Increase in scope and availability of academic studies

*  Increased mobility of students

*  Modernizing academic study organization (Education Development Strategy
in Serbia until 2020)

In June 2016, the Government of the Republic of Serbia presented the Program of
Cooperation Between Science and Economy The purpose of this program is to encourage
cooperation between private companies and public research organizations in Serbia, in
order to, through joint development projects, create innovative products, services, and
technology applicable on the market.

It should be noted that mere existence of a legal framework and reference
to international documents and national strategies is not enough; action is needed.
Today everything is verifiable and quantifiable, and mere existence of the Education
Development Strategy by 2020 means nothing when the data shows that Croatia and
Slovenia allocate 1% for science, EU about 1.8% on average, and the US about 3% of
GDP, while the Republic of Serbia is in Europe’s rear by budget allocation for science —
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only 0.3% of GDP. This data was highlighted at the roundtable discussion “Can Serbia
exist without science?”, organized by the Center for Democracy. How to expect science
to help the economic and social recovery of a country if that country does not invest in
science? There are still three years for this strategy to achieve at least the majority of the
targets, and it is still at the beginning. What is the worth of the Education Development
Strategy until 2020 if it is a dead letter?

Faculty between theory and practice — experience
in cooperation between university and industry in our country

University professors have always used plans and programs to provide students
with a sufficient level of theoretical knowledge, believing that this is what makes the
students academics. “Hence, in the current social conditions, university is expected to,
with other values in a society shaken (ideological, political, religious values), at least
provide a clear awareness of what and who threatens them. In fact, people “turn” to
university expecting it to scientifically assist them in their value systems, not only to
teach them how to work” (Milosevi¢, 2004, p.48). In recent decades, university, i.e.
faculties, are under increasing “pressure” to place emphasis in students’ education on
practice. In addition to theory, students need sufficient practical training. This particularly
highlights the first but not the only type of cooperation between university and industry.
However, this cooperation has never had clear, continuous, and decisive support of
democratic institutions, i.e. the state, regardless of others insisting on it and documents
that emphasize the importance of that cooperation. The fact is that these documents do
not highlight mechanisms to achieve it. It should be noted that cooperation has existed
so far, and that there are examples of “good practice”, as the society calls them, where
cooperation between universities and businesses has been achieved. For example, as
regards the University of Belgrade, Faculty of Mathematics has, from 2011 until today,
cooperated with IT companies such as Microsoft and its Development Center in Serbia,
Oracle, IBM and which together organize academic and vocational courses for students.
Such training is important for students because, in addition to theoretical education,
they get a chance to practically apply and test knowledge, and maybe identify one of
the companies as future employer. It is also important for companies that participate in
trainings and courses, because in that way they do not train all students but only those
that will know how to work the way a particular company does — the company will save
more time by shortening the period of habituation and costs of internal training of new
employees.

University of Belgrade and the Science and Technology Park IHIS Zemun
made a database named Science2Business, in order to connect academic and scientific
institutions and industry.

What is certainly worth mentioning when talking about students’ practice is that
the University of Belgrade, Faculty of Agriculture, for the purposes of practical training
of students, presentation of certain forms of teaching and scientific research, has two
experimental estates: “Radmilovac” and greenhouses of the Faculty of Agriculture.
Experimental estate “Radmilovac” breeds appropriate species of plants and animals
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with important varieties, breeds and genetic resources as gene banks, for carrying out
scientific and research work. Within this estate, there are three centers: Center for Fruit
Growing, Center for Bee-Keeping, Center for Fishery and Applied Hydrobiology. Faculty
of Agriculture experimental estate “Radmilovac” organizes scientific and research work
for improving the quality of studies, their development and improvement, as well as
development and promotion of the profession as a whole.

Faculty of Agriculture greenhouses are a place for students’ practical work, both
at the undergraduate and master, as well as specialist and doctoral studies. Faculty
of Agriculture of the University of Novi Sad has established cooperation between
university and industry, where the IPA cross-border cooperation project team held over
50 workshops for producers.

Department of Fruit Growing, Viticulture, Horticulture and Landscape Architecture
of the University of Novi Sad Faculty of Agriculture formed a cluster “Fruskogorska
apple”, with the aim of creating a brand, and people from agribusiness can also daily
get all the necessary information and advice, and consult with the teaching staff. In
addition to the Department of Fruit Growing, Viticulture, Horticulture and Landscape
Architecture, the Department of Animal Husbandry has followed the same principle,
and developed cooperation with individual producers in the field of poultry farming,
pig farming, dairy farming, and hunting, in the form of giving advice, education, and
knowledge transfer.

Cooperation between the University of Kragujevac and the industry is for now
reflected in students’ practice. Professional practice is defined in the curriculum and is
intended for the acquisition of professional skills. The aim of this practice is to bring
students closer to practical work and application of the acquired theoretical knowledge
in the field for which they are educated and thus facilitate the transition from academic
studies to professional work.

Of the twelve faculties of the University of Kragujevac, professional practice is
being implemented in ten faculties: Faculty of Agriculture, Faculty of Engineering,
Faculty of Mechanical and Civil Engineering, Faculty of Medical Sciences, Faculty of
Education, Faculty of Science, Faculty of Technical Sciences, Teachers Training Faculty,
Faculty of Philology and Arts, Faculty of Hotel Management and Tourism.

Center for Career Development and Student Counseling of the University of
Kragujevac, in cooperation with companies, implements numerous practical programs,
and a list of institutions with which they are implementing the program each year is
getting longer.

Excellent initiative started by the Students’ Parliament of the University of
Kragujevac and the Center for Career Development and Student Counseling of
the University of Kragujevac should be noted. They have over the last three years
organized student summer internship in cooperation with the institutions founded by
the city of Kragujevac. This is a really big effort to initiate young people studying at the
University of Kragujevac and give them an opportunity to gain practice in one of the
state institutions and to develop entrepreneurial competence. There are certainly more
unlisted examples of cooperation between university and industry, which are always
referred to as “examples of good practice”.

However, when it is said that Serbia should change development policy in the
field of education, it does not mean partial changing of certain segments in the field of
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education, nor referring to good practice examples by some enthusiastic group of people,
institutions, or an individual. The focus should be on development policy, economic
and educational policy, with emphasis on ongoing cooperation between university and
industry and strong state support, which will be institutionalized and binding for all
participants in the education system of the Republic of Serbia. Ways of cooperation
between university and industry are numerous, as well as the benefits of such linking
of theory and practice, whether it is about training programs or practical programs that
aim to develop different skills that students will not get during academic studies. This
is a form of linking universities and industry. With this type of connection, students are
given a chance to apply their knowledge, to supplement it with new skills, to acquire
entrepreneurial spirit, etc., and companies or institutions get a chance to recruit human
resources.

Another way of connecting universities and industry is through work on
projects: “Cooperation is carried out by connecting researchers/universities, developing
knowledge and technology, and industry, seeking knowledge and technology” (Polovina,
Mijuskovi¢, Kikindanin, Mili¢, 2011, p.4). It also occurs in he form of consulting,
creation of joint incubator centers, science parks, technology parks, and the like.

Nevertheless, it should be noted, particularly because of constant emphasis on
benefits for students, universities, or the industry, that the red thread that should lead all
the scientists and researchers in any scientific field, is that education must never lose its
humanistic dimension, and that, even when connecting academia and industry, profits
must not be in the first place, and that the main benefits for the university and the society
must be long-term. The main determinants of humanistic education are derived from the
understanding of general social values, such as freedom, justice, solidarity, pluralism,
cooperation, development (Brankovié¢, 2014). Perhaps precisely a doubt of human
intentions gives rise to doubt as to the cooperation of university and industry driven by
humanistic values. In any other case, education will be bared.

The importance of cooperation between
university and industry

Each level of education is very important, but when we talk about the knowledge-
based economy, first we think of highly educated population. A key role in building
a knowledge-based economy belongs to universities as transmitters of knowledge, the
most important segment being to link universities and businesses. There is an opinion that
it is a “third mission” of universities, reflected in university’s participation in economic
development and in building civil society and democratic values.

The concept of knowledge-based economy seeks intensive convergence of science
to market needs, but also a sort of market “interference” in the world of science through
the necessity of systemic application and commercialization of knowledge (Penezi¢,
Ageli¢, Jesi¢ Andrejevi¢-Pani¢, Vukadinovi¢, 2015, p.59). This is the “today”’s necessary
connection if we want economically and socially developed society.

Neverheless, it must be recognized that the idea of cooperation between university
and industry is not a new one. Back in 1930s, Marshall wrote: “A small group of British
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scientists have made revolutionary discoveries in science; but the main fruits of their
work were taken by companies from Germany, where industry and science are in close
contact with one another” (Marshall 1923, under Jesi¢, 2015, p.29). There is nothing
new in these requirements, so maybe this is where the greatest question lies — why is
this so? Why a company that already knows the importance of cooperation between
university and industry does not work on continuous improvement of this relationship?
But what are the possibilities for cooperation? In societies where there is awareness that
education and knowledge are public goods, cooperation between university and industry
is strong, with, of course, the support of the state. Contrary to such societies, there are
societies in which education and knowledge are seen as something unrewarding. There
is no partnership between students and employers, or between university and industry.
If there are such cases, they are referred to as examples of good practice or enthusiastic
endeavors. Such ventures appear periodically, but not more than that. This is the type of
society to which we belong, when it comes to cooperation of university and industry.

The benefits of a partnership of university and industry are multiple and include:

*  Development of mutual trust between universities and partners from the

business sector

* Improvement of scientific research

*  Improving the process of teaching

*  Improving student practice

* Identification of potential clients or partners for future research

*  Attracting, retaining and motivating high-quality scientists interested in

entrepreneurship
*  Promotion of socio-economic importance of scientific and research projects.

It is imperative that local governments and institutions and state authorities develop
cooperation with business, financial, and other organizations. As in striving to catch up
with universities in the region and the world we are still passing through the structural
reforms of education and harmonization with international documents, we should not
neglect the basic global initiative, i.e. focus on the principles of social responsibility of
higher education.

It is especially important to note that Serbia needs a strategy of economic
development that will, in line with the development of society, be based on knowledge. “It
means abandoning the current development strategy based on ongoing industrialization
and the extensive use of energy and raw materials, inefficient investment in physical
capital and the use of cheap labor of low- and medium-level qualifications, as well
as the abandonment of the current social and institutional system which cannot solve
development problems in the context of new technology related to economic growth,
structural change, employment, standard of living and environmental protection”
(Bosnjak, 2005, p.37).

Conclusion
Carried by the spirit of time, universities got some new roles. Their primary

role of transmission of knowledge has not disappeared, but they got new ones.
Higher education institutions have expanded their activities with research, especially
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through collaboration with industry. There are many aspects of this cooperation,
ranging from students’ practice, business incubators, joint research projects, to
technology parks.

In an effort to provide a more favorable social environment for economic or
social development, many countries gave a central role to universities, because they
are a productive combination of science and practice. Science is the national priority
of each country, and the cooperation of science and economy is a necessary condition
for economic and business development of each country, including ours. This is the
imperative of time. The sooner we realize this as a priority and the need of society, the
more meaningful it will be for society itself.

Finally, we can conclude with one question, but not wanting to end up with this
subject. On the contrary, a new debate should be opened, about what we are doing,
or, better, what we have done with our forest wealth, vegetable and fruit farming,
agriculture, pasture, tourism, geographical position, and, of course, with our intellectual
capital?
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