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PREFACE
These conference proceedings contain reviewed and presented papers of the IF4TM International
Conference on the third mission of universities held on November 23-24, 2018 in Belgrade, Serbia. The
conference was organized as the final event of the project “Institutional framework for the
development of the third mission of universities in Serbia” under the Erasmus + program. At this event,
five distinguished keynote speakers and 35 authors presented their papers in the areas of three pillars
of the university third mission: technology transfer and innovation, continuing education and social
engagement.
The aim of the conference was to serve as a platform for academics and researchers to present their
latest research and good practices in topics covered by the conference and to exchange their ideas on
cooperative development of modern universities with their strong links to society. Moreover, the main
results and achievements of IF4TM project were also presented and discussed in the sense of their
sustainability and overcoming major obstacles in developing and the implementation of all three
dimensions of the third university mission.
Finally, we would like to express our gratitude to the members of the Programme Committee and the
Organizing Committee for their work and great contribution to the conference success. We also
acknowledge the authors themselves, without whose expert inputs there would have been no
conference.

Editor-in-chief
Prof. Dr. Vesna Mandic
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NEW TRENDS IN DIGITAL ECONOMY

Ivana Marinović Matović1
E-mail: ivana.m.matovic@gmail.com

Abstract: The digital economy brings significant business advantages in modern business conditions, such as the
improvement of business performance organizations, the application of new business models, the introduction of
new products and services. The aim of the paper is to point to new trends in the digital economy and describe their
influence on the optimization of business processes. The paper analyzes the advantages and disadvantages of the
use of new digital trends and processing large amounts of data in order to support the decision making process.
The author also looks at the obstacles that occur in the Republic of Serbia, which are limiting factors for the full
implementation of new digital trends.
KEY WORDS: Digital economy, Republic of Serbia, Big data, Business organization, Business models

1. INTRODUCTION
The digital economy has a history for nearly two decades, and the first description of the digital
economy can be found in the work of the author Tapscott (Tapscott, 1997). In addition to the terms
digital economy, there are also other terms - the internet economy, the web economy and the new
economy. The real explosion in the development of the digital economy is recorded at the beginning of
the 21st century with the increasing use of the Internet and its involvement in business processes. The
beginning of 21st century is characterized by the establishment of a large number of business
organizations that connect their business model to the functioning of the internet. A relatively small
number of these business organizations achieved business success, largely due to the absence of welldesigned business models. The next period brought improvements in terms of improving existing and
creating new business models, so the development of the digital economy has entered stable currents.
Today, we can say that we are in the era of a mature digital economy, characterized by a significant
share of data in the management of business processes, as well as in the business decision-making
process. The new economy is often described in the literature as a data-driven economy.
2. APPLICATION OF LARGE QUANTITY OF DATA IN DIGITAL ECONOMY
The dynamic and vibrant development of the digital economy was stimulated and driven by
technological innovations. One of the major technological novelties refers to the possibilities of
widespread use of a large amount of data (structured, semistructured and unstructured data) in the public
and private sectors. It is therefore considered to be of great importance a new trend in the digital
economy - Big Data. Digitalization itself does not represent a special novelty, as well as everyday use
of the internet and mobile technologies, but the use of numerous devices with built-in sensors, RFID
technologies, as well as the development of Internet of Things (IoT) and Internet of Everything (IoE)
concepts. All these technologies have contributed to generating a huge amount of data, Big Data. In the
literature, a number of examples and statistics can be found indicating the presence of the Big Data
trend. According to IBM's Big Data (IBM 2013) reports, as much as 90% of all data collected throughout
the history of humanity was created in the last two years, and the data growth rate in recent years is
40%. Estimates are that the application of digitization is growing at a rate of 30% in the period 20002020 (World Economic Forum & Insead, 2014). Trends in accelerated data generation and flow are of
paramount importance for all business areas. It is anticipated that the average business organization will
have at its disposal 50 times the amount of data and information available in 2020 than it is today, while
the average number of employees in the IT sector will increase only 1.5 times (EMC2, 2013).
Today there is no single definition for Big Data. According to the European Commission's
definition, Big Data represents a large amount of data that is quickly generated from many different
sources. In academic literature, the explanation that comes from the concept of Big data can be defined
1
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by 3V (Laney, 2001), which means volume, velocity, and velocity. An increasing amount of data is
transmitted over IP networks. The main drivers for the growth of data transmitted through IP networks
are the following (World Economic Forum & Insead, 2014):
• Internet protocol (IP) becomes a common language for most communication systems;
• Many things, people, processes, and places that have not been connected before, are connected
for the first time, becoming the head of the Internet of Things concept - IoT;
• Most of the data stored in the analog format is converted to digital format. It is estimated that
during the past decade, the share of digital content in total content has increased from 25% to
98%;
• Internet protocol version 6 Ipv6, allows connection to Internet 1038 devices.
In addition to the large amount of data, Big Data phenomenon also implies a constant flow and
inflow of data from different devices (RFID readers, sensors) in real time, and for which the traditional
storage and processing systems can not be used. It can be noted that a significant part of the data is
collected by machine to machine transactions, in which the user is mostly not actively involved.
It is customary that the Big Data Phenomenon refers to data that is static (data-in-rest) and streaming
(data-in motion). These data represent a significant information resource, which is why technologies for
their storage and analysis are being developed. Regarding the speed of data flow, an important issue is
the consistency and completeness of the data. Another important issue concerns the use value of data,
i.e. how long the data will have value. The third dimension of velocity, as a feature of the Big Data
phenomenon, relates to Real Time Big Data Analytics (RTBDA), which today is one of the main
constraints on the application and development of the Big Data concept. This issue is devoted to a
significant part of Big Data development. The Big Data phenomenon implies that the data come from
different sources and have different formats. It can be structured data, such as numerical data shown in
a tabular form, data of many software for statistical analysis, data in traditional relational databases, and
the like. Then, there are semi-structured data, such as log files, emails, XML and HTML documents,
and unstructured data, such as video images, folders, diagrams, sound recordings, machine-generated
data from active or passive systems, GPS signals with mobile devices, etc. The growth in the volume of
unstructured data is much faster than the growth in the volume of structured data. The amount of
unstructured data is tripled every three months, or new seven million websites are generated each day
(Gartnet, 2017).
In addition to the above three dimensions 3V, there are still some other Big Data variables in the
literature, such as variability, truthfulness, or accuracy, and complexity of data. Variable is the fact that
data transfer can be very uneven at time intervals. In the context of variability, the existence of extreme
values in the statistical sense is checked. Bearing in mind the fact that today data comes from different
sources, there is a problem that these data are transformed and linked, which creates complexity in the
management of the data and systems in which they are stored.
It is extremely important for business systems to be able to use the available data in the business
decision making process. In this sense, it is important to know the technology necessary for the
operational use of a large amount of data. Big data consists of large amounts of data that can not be
processed by conventional data processing systems, but for this purpose special technologies based on
networked computers and parallel processing are used. New technologies also require new data analysis
procedures, opening up space for the development of existing ones as well as creating new business
analytics techniques. A large amount of data contributes to the further development of the field of
predictive analysis, where Business Intelligence technology is used. Predictive analysis techniques can
contribute to significant competitive advantages of organizations and become an important tool for
achieving the strategic goals of business systems. It is estimated that this area is also rapidly evolving,
at a rate of 8% to 10% per annum (Siegel, 2015).
3. APPLICATION OF BIG DATA IN CONTEMPORARY BUSINESS ORGANIZATIONS
It is clear that business systems are facing an increasing amount of data. But, against this
growing trend in data volumes, there is a downward trend in the volume of data that business systems
really use. According to the estimates of the World Economic Forum today, only 0.5% of all available
data is used (World Economic Forum, 2015). Today there is almost no area in which there is no
8

significant increase in the amount of data. The significance of Big Data technology and analytics is
indisputable, and for business organizations large amounts of data can represent their weak point or will
be a comparative advantage.
•
•
•
•
•

The main advantages for business systems originating from Big Data are (Manyika, et al., 2013):
transparency,
improving the performance of the system,
opportunities for more detailed database segmentation of clients,
support to the business decision making process and
new business models, products and services.

Transparency of data is extremely important, as it opposes the established practice of isolated
data by business functions. Potential improvements relate to: generating new products and services,
optimizing business processes and supply chains, targeted marketing, improving organizational
management, and improving research and development (Organization for Economic Cooperation and
Development, 2013). A data-driven economy based on the use of large amounts of data can generate
significant added economic value. Today, many business organizations that already use a large amount
of data in their business have some advantages. For example, Wal-Mart has improved its supply chain
using a large amount of data, and, on this basis, has increased its profits by 16% over the past four years
(Kennedy, 2014).
Despite the observed trend of rapid growth in the amount of data, which is called the data
revolution, there are arguments that come from the field of IT support to the business decision-making
process, and they support the fact that the Big Data phenomenon is observed before in the evolutionary,
but in terms of the revolution. Namely, even before this phenomenon, long-term practice of using data
and various information technologies, as well as all the more complex analytical techniques, is being
documented in the business decision-making process. This practice dates back to the '60s and' 70s, when
the first analytical procedures for supporting decision-making appear on the basis of available data, such
as the application of various statistical techniques, the technique of management science, the technique
of operational research, and others. From information technologies, various database generators were
used, then decision support technologies and systems, expert systems and other intelligent decision
support systems, advanced data mining techniques, and business intelligence technologies. All these
technologies were based on the idea of collecting, storing and analyzing data for business decisionmaking (Zikopoulos et al., 2012). When it comes to the impact of Big Data on business performance,
some research has shown that there is a close link between the business use of large amounts of data and
enterprise performance (McAfee & Brynjolfsson, 2012). According to this survey, business
organizations that are at the top in their industry and are intensely using data in the business decisionmaking process, are on average 5% -6% more profitable than competitors (McAfee & Brynjolfsson,
2012). The significant change brought about by generating an increasing amount of data in business
systems is creating the conditions for a new kind of competitiveness - competition based on analytics.
This is a competition that is based on extensive use of data, analytics and business decision-making
based on objective facts. The conducted research pointed to the essential prerequisites and steps that
business systems can take to use this new type of competition (Devenport, 2006). Benefits of business
analytics and competitiveness can be applied in all business areas. In practice, there is no clear division
into organizations using business analytics and those that do not. Several stages can be distinguished
through which business organizations pass on the way of using business analytics as a competitive
advantage (Devenport, 2006). In the first phase there are organizations that are faced with significant
organizational and technical barriers to using analytics; in the second phase companies that use analytics
in the organic scope are only in business functions; in the third group are organizations that have a clear
vision, but the difficulties in its implementation, while in the fourth phase of the organization with
significant application of analytics in business, and in the last stage, organizations that use analytics as
a necessary tool in the business, that is, where analytics is the most important dimension of their business
strategy.
In addition to the significant advantages that can provide a large amount of data, there is a gap
between the amount of data and data values. According to some surveys, only 0.5% of all available data
is used today (World Economic Forum, 2015). This is due to the fact that the data themselves are not
9

interesting, and they have a declining value over time. The information value curve over time at the time
of a large amount of data is getting steadier in terms of declining values, because the amount, speed, and
diversity of data influence organizations with more challenges in an increasingly complex environment
(Hackathorne, 2004). Therefore, the key question is how to extract knowledge and business value from
a large and complex amount of data. In this regard, it is important to look at possible data transformation
processes within the hierarchy of knowledge (Michael & Miller, 2013). Other barriers to the wider
application of the Big Data concept may be the lack of well-trained and qualified professionals;
problems with fragmented data, problem with data quality; inadequate organizational culture, especially
culture in the field of business decision-making, where in many cases the intuition in making business
decisions is mostly used. In addition to these internal barriers, other external limiting factors are public
regulation, privacy, and data security.
4.CONCLUSION
The Big Data concept is an important novel in the functioning and development of the digital
economy. Although there are different definitions of this phenomenon, most authors agree that this is a
phenomenon that expresses the need for a new way of using and managing a large amount of data in
business systems and in the public sector. A large amount of data opens up new opportunities, but also
challenges for business systems and government organizations. In addition to the structured data, this is
an enormous amount of semi-structured and unstructured data. For their storage and processing, new
technologies are used, which are known as Big Data technologies and Big Data analytics. A large
amount of data provides the potential for significant changes in business, both in terms of how business
processes and models work, and in generating new products and services, able to increase transparency
in business, to improve marketing activities, to improve the business decision making process through
a new analytics and in improving the functioning of public sector institutions. The most important
internal obstacles to the successful implementation of the Big Data concept are organizational culture,
lack of staff, data quality, and external issues are the dominant issue of security and data protection, as
well as the lack of an appropriate legal framework for the implementation of this concept.
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FROM PUBLISHED MANUSCRIPT TO THE INNOVATION PROJECT AND
TECHNOLOGY TRANSFER

Marija Blagojević1
E-mail: marija.blagojevic@ftn.kg.ac.rs
Abstract: The paper presents a good example of technology transfer and a pathway from scientific result
to successfully implemented project. Methodology shows the steps which lead from the original idea to technology
transfer process. The result is a web-based and mobile application for predicting yield for apple and apricot.
Future work is related to promotional activities of the application.
KEY WORDS: TECHNOLOGY TRANSFER, INNOVATION, AGRICULTURE, INFORMATION
TECHNOLOGY
JEL CLASSIFICATION: O3 Innovation, Research and Development, Technological Change,
Intellectual Property Rights

1. INTRODUCTION
One of the most important factors for economic development is transfer of advanced technology.
This is one of the methods for acquiring advanced skills, knowledge and experience to improve current
processes or products.
There are many definitions of transfer technology:
• The Code (UNCTAD (1985)) defined transfer of technology as “the transfer of systematic
knowledge for the manufacture of a product, for the application of a process or for the rendering of a
service and does not extend to the mere sale or lease of goods”.
• “The movement, transfer or exchange can also be within and between firms and institutions and
in this case is sometimes cited as technology transfer”, according to Robinson (2009).
For every technology transfer the first step is innovative value or innovation. Innovation could
be described as a “new process, product, service, design, form of organization, or function of production
that may lead to productivity increases and widespread market adoption and expansion”, according to
Flichy (2007).
Researchers usually have very interesting ideas and there are many high-quality published
manuscripts. The question is related to the pathways leading from idea and published manuscripts to
technology transfer project and its results.
The goal of this research is the presentation of the steps required for technology transfer in the
field of “Information technology”.
After the introductory section, the author gives brief methodology, followed by results with
discussion and conclusion.
2. METHODOLOGY
For technology transfer the first step is an idea, or some innovative approach in product or
process development. In this case, the first step is an innovative idea related to the application of data
mining technique in agriculture. The author has written a manuscript which presents the application of
neural networks in predicting fruit yield. Blagojević et al. (2016).
After the paper had been successfully published, the call for technology transfer program of
Innovation Fond Serbia was presented, and the second step has begun.
All steps necessary for successful evaluation were completed and the project began.

1
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Invention started with data selection. The data were collected in village Milićevci, near Čačak.
The process of data collecting took place over the course of ten years, starting from 2006. Those data
cover ten years of measuring some parameters: fertilizer, date of harvest, irrigation system, number of
treatments with pesticides, pruning type, hail protection, maintance of the land, average annual
temperature, average annual precipitation, early frost, yield. The invention should predict yield in future
years. Application is tested with examples of future data.
This invention shows the use of artificial neural networks for predicting the apricot yield per
hectare. The invention could be applied in other fields of agriculture, for predicting yield of other fruits
or vegetables, or other parameter(s). The goal of this invention is to determine possibilities for using
artificial neural networks for predicting the apricot yield per hectare if the following items are used as
input parameters: fertilizer, date of harvest, irrigation system, number of treatments with pesticides,
pruning type, hail protection, land maintenance, average annual temperature, average annual
precipitation and early frost. The goal of this invention also includes the creation of an application that
displays final research results received through neural networks.
Figure 1 shows a neural network model.

Figure 1. Neural network model

3. RESULTS AND DISCUSSION
This section presents the project results and cooperation with the first interested company. A
mobile application and Web service were developed within the proposed project. The mobile
application is presented in subsection 2.1, while Web service is presented within the cooperation with
Agrivi.
3.1. Mobile application
AgriviClient Android application was developed in Android studio 2.3.3 (Android studio)
with minimal support for Android API 14, i.e. Android 4.0 (Ice cream sandwich, Figure 2).
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Figure 2. Minimal support

The application consists of two windows (Activities) supporting 3 languages (English, Italian,
Serbian).
3.2 Communication with RestWeb service

The main function of the application is sending requests to RestWeb service.
The service accepts 12 parameters in requests which support one of the following formats:
•
application/json, text/json
•
application/xml, text/xml
•
application/x-www-form-urlencoded
The service is located at HTTPS protocol and it is protected by the AuthenticationKey.
The request sent to a remote internet resource in the form of RestWS is organised into a separate
thread using the AsyncTask class for more secure functionality of the application.
Figures 3-5 present the functionality of the application.

Figure 3. Display of the home screen – language selection
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Figure 4. Display of the first and second part of the second screen.

Figure 5. Display of prediction results

3.3 Cooperation with Agrivi
Agrivi (agrivi.com) is a company from Croatia which was interested to implement the
solution as one of their modules. The process of implementation is described in the following section:
Use case
Scenario: A farmer who uses the software for farm management wants the information about
the expected yield on his plantation.
Description:
- User/farmer logs in the application
- User/farmer enters the parameters for yield calculation and clicks “Calculate yield” button
- Input values are then sent to the Web service
- If the Web service responds successfully:
- The message “Predicted yield is [XX.YY] t/ha.“ appears on the screen.
- The values stay on the screen until the user clicks on “Reset values” button
- If the Web service fails to respond:
- “ The message “There was an error retrieving data. Please try again.“ appears on the screen.
- The values stay on the screen until the user clicks on “Reset values” button

15
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Implementation
It is neccessary and the next steps were performed:
A new Web page within the Agrivi application
The page is available to all Agrivi application users,
It is not located in any menu, but it can only be accessed by direct URL entry,
The interface language is English.
The Web page contains:
Sections for the input of parameter values – input parameters are sent to the Web service,
“Calculate yield” button – by clicking on this button Agrivi WebService is called,
“Reset values” button – clicking on this button resets the input values are reset,
The standard Agrivi menu.
Table 1. The display on the front-end – label and tooltip

Crop
Fertilizer
Pruning

Parameter name
(web servis)
Vrsta
djubrivo
rezidba

Irrigation

NavE

Irrigation number

NavX

Pesticides

Pesticidi

Hail protection

Protivgrad

Soil type
Frost
Harvest date

zemljiste
mraz
DBerbe

Rainfall

Padavine

Temperature

Temperatura

Parameter name

Front-end
Crop
Amount of fertilizer [kg/ha]
Pruning type
Do you have an irrigation
system?
Number of irrigations
Number of treatments with
pesticides
Is there a hail protection
system?
Soil type
Was there some early frost?
Harvest date
Rainfall average [m3/ha]
Temperature average [°C]

Tooltip

Enter how many times the field
was irrigated
Enter the number of pesticides
treatment throughout the year
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Figure 6. The message displayed when the yield is successfully predicted
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4. CONCLUSION
According to the presented results we can draw the following conclusions:
•
There are not many steps leading from the idea to the published manuscript and
ultimately to technology transfer, but those steps are very demanding;
•
In addition to theoretical analysis, researchers should constantly look for a
possibility to cooperate with industry and make applicable solutions;
•
Limitation of the proposed approach and project is lack of information among
people who work as farmers. Therefore, the sale of the product is still at unsatisfactory level.
Future work is related to further promotion of the results and also, application of neural
networks in other fileds of science.
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1. INTRODUCTION
The development of universities throughout the history was concentrated around two core
directions: education and research. From the aspect of education, their role has long been to train
students and generate highly qualified force for the labour market. On the other hand, somewhat
separately from this activity, universities have been actively engaged in research activities, generating
the base for further development of science and developing the technologies that can be applied in the
real-life and industrial environment.
Although, basically, these two aspects of university can be considered as targeted to the benefits
of society and general welfare, not many actions have been taken to bring this kind of university
engagement to higher institutional level and to define the ways and objectives of such engagement.
Only in the past decades, due to the globalization and internationalization, the direction of
university’s development and growth shifted towards its more comprehensive society- and industryoriented role. Globalisation and internationalization created new potential markets for students, with
increasing access to research collaboration, opening the universities to competition with and comparison
against institutions in other countries. The new role of universities as generators of knowledge and
innovations created whole new ground for development and challenges the traditional societal privileges
and monopolies which they have long enjoyed [1].
This new direction of development combines two existing university missions (education and
research) but this time directed towards the solving of societal and industrial challenges and contributing
to the economic development and welfare of a country. This new mission is commonly referred as “third
mission” of the universities. By one of the definitions, the “third mission activities in universities
stimulate and direct the application and exploitation of knowledge to the benefit of the social, cultural
and economic development of our society.” [2]
This is achieved through development and implementation of activities in three main areas: i)
technology transfer and innovations, ii) continuing education, and iii) social engagement, more
commonly known as three dimensions of the third mission.

1
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In order to enable and support the third mission activities at universities, it is necessary to create
the environment for their development and implementation. This means that firstly the legal framework
needs to be developed, both national and institutional, that will define, regulate and encourage the
realization of third mission activities. Additionally, universities need to show the strong will and
commitment to engage in the economic and social development, clearly identified in a form of a policy
or a strategy adopted by the university management.
Having set up the sound regulatory and strategic ground, the universities need to focus on the
development and improvement of its capacities, both material and human, to carry out the concrete
actions within the three dimensions of the third mission.
This paper focuses on the definition of each of three dimensions of the third mission at higher
education institutions in general and potential opportunities and threats for their implementation at
Serbian universities. It also provides the insight into the activities that are currently realized in scope of
the third mission and that can be seen as examples of good practices and common ground for further
upgrades in the following period.
2. LEGAL FRAMEWORK FOR DEVELOPMENT OF THE THIRD MISSION IN SERBIA
In the previous period, especially during the period of implementation of the Erasmus+ project
IF4TM (Institutional framework for development of the third mission of universities in Serbia), some
national legal framework was developed in order to support universities to engage in the third mission
and to set up the sound ground for the development of its three dimensions.
Strategy of scientific and technological development of the Republic of Serbia – Research
for Innovation [4], adopted in March 2016, is crucial in many ways in supporting the development of
different aspects of the third mission. The mission of the Strategy is to create national research and
innovation system integrated in the European Research contributing thus to the economic, societal and
cultural progress of the country and raising the standard and quality of life of its citizens. This will be
achieved through the support to introduction of joint innovation projects of private and public sector;
development of scientific infrastructure, promotion of science and innovations; establishment of spinoff companies; encouraging application of scientific and research results; improvement of legal
framework; increase of investments in research and development from public funds, private sector,
national and international sources, etc.
The Strategy is accompanied by the Action Plan that defines the set of measures for realization
of the Strategy followed by specific outcomes (indicators), source of financing and implementing
institutions.
Law on Higher Education [5] (adopted in September 2017) focuses on generating of creative
population of young people who constantly adopt and create new knowledge. It encompasses many
aspects of the third mission starting from intellectual management in innovation processes, through
establishment of business entities with the purpose of commercialization of research results to the
lifelong learning aspects.
National Recommendations for IP Management in Technology Transfer Activities [6] were
developed by the Higher Education Reform Experts Team and adopted in May 2016. This strategic
document is designed for the professors and students of Serbian universities and provides the
information on how to understand the third mission of universities and how to manage intellectual
property and transfer knowledge efficiently for the purpose of its practical application.
The document represents the initiative to build the strong ground for establishment of the third
mission of the universities, starting from the identification of the state-of-the-art in this area at Serbian
higher education institutions and review of policies and recommendations from European Union. Based
on the comparative analysis of current state in Serbia and existing mechanisms from EU best practices,
it provides the set of eighteen recommendations on how to develop the IP management policy at
universities and what steps to undertake to develop, improve and implement such a policy.
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Prior to these, Serbian universities had no or very few acts to define the management of third
mission activities. The University of Belgrade already had developed the Rules on legal protection and
Economic exploitation of intellectual property and on the work of the centre for technology transfer
University of Belgrade whereas the University of Nis had the elements of intellectual property, legal
protection and reward system only marginally regulated by founding act and regulations of procedure
of Centre for Technology Transfer.
Upon the regulation of this area at national level, many institutional acts were developed and
adopted.
Table 1: Preview of institutional acts developed and/or adopted at Serbian higher education institutions

•

University of Nis

•
•

Decision on Establishment of Technology Transfer Centre [8]
(established)
Website of the Technology Transfer Centre (developed)
Bylaw on the management of intellectual property (adopted)
Forms for IP management (developed)
Bylaw on IP reviewing procedures (adopted)
Rulebook for Social Engagement and Volunteering (draft)
Rulebook for LifeLong Learning (draft)
Rulebook for Intellectual Property Rights (draft)
Lifelong Learning Development Strategy (updated)
Statute of the University of Belgrade (updated)
By-Law on Minimal Conditions for Obtaining an Academic Position at
the University of Belgrade (Addendum and Corrections of the By-law)
Statute (updated)
Bylaw on valuation of students’ extra-curricular activities (updated)

Technical College of
Applied Sciences
Zrenjanin

•
•
•

Draft Bylaw on IP management
Draft Bylaw on organization of teaching within continuing education
Draft Bylaw on social engagement

University of
Kragujevac

•
•
•
•
University of Novi Sad •
•
•
University of Belgrade •
•
•

3. TECHNOLOGY TRANSFER AND INNOVATIONS
For most universities and research institutions technology transfer is defined in the words of the
Association of University Technology Managers (AUTM) as "the process of transferring scientific
findings from one organization to another for the purpose of further development and
commercialization." [7].
The universities are the greatest generators of knowledge and new technologies in a country and
as such they must not be seen as isolated entities but firmly embedded in the society of a country.
However, for decades, the primary role of universities was to produce highly educated work force and
to conduct basic scientific research. This research was purely scientific-driven and have seldom found
its way for industrial application.
As in the last decades, the global market becomes growingly competitive, business and
industrial entities are compelled to constantly seek for new solutions to the challenges and demands they
are facing. To stay competitive very often means to be able to quickly adapt to new trends and market
demands, most frequently by innovating processes, products and services. However, the process of
innovating requires high technologies, modern laboratories, expensive equipment and highly qualified
human resources, that most of the enterprises do not have.
In Serbia, more than 90% of enterprises are categorized as small and medium ones that do not
have their own resources, neither material (technologies, laboratories, equipment) nor human, to carry
out the whole innovation process.
On the other hand, there has been a trend at Serbian universities to carry out research activities
merely for the purpose of the research itself, for educational purposes or for writing the scientific papers.
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The generated knowledge, developed technologies and modern equipment remain “locked” at
universities without being disseminated to or applied in the industry [8].
Having this in mind, the need to create the stronger links between the offer (universities) and
the demand (industry) has become the imperative in Serbia in the recent period with a goal to boost the
economic development.
Following the examples of renowned universities in the world and benefits they have achieved
from the technology transfer, Serbian universities started engaging in the technology transfer to reach
the wider national and international recognition, to attract and retain talented students, to attract more
funding, make profit from technology transfer revenues for further research and education, etc.
The examples of technology transfer and creating innovations at Serbian universities are
numerous, however in most of the cases they have been rather the results of the individual efforts of
researchers more than a strategic approach.
Some examples of the technology transfer mechanisms and initiatives at Serbian universities
are presented in the sections below.
3.1 Technology transfer units
Technology transfer units are responsible for technology transfer and other aspects of
commercialization of research conducted at a university. Their scope of activities include identification
of technologies, IP protection, matching the universities’ offer with the industrial and economic
demands, etc. and communication between the universities and industry. In Serbia, the technology
transfer units were established at the several universities: Technology Transfer Offices at University of
Belgrade, University of Kragujevac, University of Nis and Danube technology transfer centre at
University of Novi Sad.
These units provide university researchers with the support in the process of commercialization,
through preliminary analysis of research results and IP identification, market research, development of
feasibility study and commercialization strategy, organization of training for research teams in the area
of intellectual property, technology licensing, establishment of start-up and spin-off companies, etc.
3.2 Establishing start-up and spin-off companies
Although basic research results can be channelled to industry via either collaborative research
schemes or licensing arrangements of patented university inventions, spinning off is the entrepreneurial
route to commercializing public research [9]. There are many definitions of the spin-off and various
models to establish such an entity, but basically we can say that the university spin-off company is an
outcome of an entrepreneurial process based on exploitation of a university technology [10]. Start-ups
are also born from innovative business ideas, but, unlike spinoffs, they are created outside the university.
Establishing spin-off companies strongly depends on the existence of legal framework that
regulates conditions and terms for their establishment. Previous laws and acts in Serbia did not include
these topics and establishment of such entities was not legally regulated. New Law on Higher Education
(adopted in September 2017) gives the opportunity to professors, researchers and students to establish
spin-offs and start-ups, as the way to commercialize research results generated at the university.
This is the reason why this mechanism has been very limited in Serbia in previous period.
However, example of good practice can still be found at University of Novi Sad, which has 121 spinoff and start-up companies, as reported on University’s official website [11]. These companies are main
focused on IT sector and computer programing, manufacture of measuring, research and navigation
instruments and equipment, research and development in other natural and technical-technological
sciences, business and other management consulting activities, etc.
With the new Law on Higher Education, it is expected that the number of these companies will
grow at other universities in Serbia as well.
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3.4 Intellectual property management at Serbian universities
With the development of awareness on the significance of the technology transfer and
development of innovations, universities in Serbia have become more aware of the importance of having
intellectual property issues regulated at the level of universities.
Most of the universities in Serbia did not have any legal acts that regulated the management of
intellectual property generated in-house, which hindered the technology transfer to a great extent.
University of Belgrade was the only mapped university in Serbia that had the IP management
regulated through two university acts, Rules on legal protection and Economic exploitation of
intellectual property and on the work of the centre for technology transfer University of Belgrade. Apart
from this, at the University of Nis the topics of intellectual property, legal protection and reward system
are only lightly regulated by founding act and regulations of Centre for Technology Transfer.
Great contribution to the introduction of systematic approach in this area at universities without
the regulated IP management was made by IF4TM project, that through various documents and reports
firstly mapped existing acts related to the IP management [12], then pointed out the necessity of
developing and introducing new ones at university level relying on the examples of good practice of EU
institutions [13] and finally by offering the number of recommendations and models on how to regulate
the area [14].
This initiative led to the development and adoption of a number of IP management related acts
at Serbian universities, such as the Rulebook of the management of intellectual property at the University
of Kragujevac, draft of the Rulebook for Intellectual property rights at University of Novi Sad and draft
of Rulebook on IP protection at the Technical College of Applied Studies in Zrenjanin.
4. CONTINUING EDUCATION
Continuing education (CE) is a process of permanent adoption of knowledge with the aim to
achieve personal development, gain new competences and in this way to adapt more efficiently to new
technologies and labour market requirements. This includes processes of a formal education, non-formal
education (programs and activities of education and learning outside the school system) and informal
education (gaining knowledge, skills and capacities by oneself, i.e. learning in everyday life and work
environment) [15].
Benefits for universities can be various, from fostering the integrative function of university,
through additional source of income, creation of stronger links with labour market and society, to
increased attractiveness and national and international recognition. Having this in mind, some initiatives
have already been launched at several Serbian universities taking various forms depending on the size
of universities and field of interest of their members (faculties, institutes, centres, etc.).
Following the EU practice, there are several Lifelong Learning centres established at the
universities in Serbia, particularly at University of Belgrade, University of Kragujevac and University
of Nis. These centres are founded as organizational units of the universities that define, develop and
realize the training, courses and modules in the area of lifelong learning. Apart from these, there are
several examples of similar units established at the university’s member institutions, such as faculties
and research centres:
• Lifelong learning centre at Faculty of Mechanical Engineering University of Belgrade
• Department of Permanent Education of the Institute of Nuclear Sciences University of Belgrade
• Regional Centre for permanent education at the Faculty of Engineering University of
Kragujevac
• Centre for Permanent Education Faculty of Law University of Nis
• Centre for Professional Education of the Faculty of Sport and Physical Education University of
Belgrade,
• Cooperative Training Centre of the University of Kragujevac
• Business Support Offices of the University of Kragujevac and University of Novi Sad
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• Centres for career development and student counselling at University of Kragujevac, University
of Belgrade, University of Novi Sad, University of Nis, State University of Novi Pazar, Belgrade
Metropolitan University, and others.
The existence of such a number of units dealing with the continuing education can however lead
to the duplication of services provided to their users as well as bring to question their complementarity.
In such a situation, it is highly recommended to introduce the centralized unit for monitoring and
coordination of existing continuing education units, a concept known as the integrative approach to
continuing education [15].
The introduction of integrative approach can be very demanding task, which requires the
mapping of existing units dealing with any kind of continuing education activities. Such mapping was
conducted within IF4TM project at seven Serbian higher education institutions (University of
Kragujevac, University of Belgrade, University of Novi Sad, University of Nis, State University of Novi
Pazar, Belgrade Metropolitan University and Technical College of Applied Sciences Zrenjanin).
The mapping was realized using two questionnaires developed within IF4TM project:
Questionnaire for higher education institutions management (Questionnaire#1) and Questionnaire for
professors, researchers and associates (Questionnaire#2).
During the mapping, 35 Questionnares#1 filled in by the university/faculty management
representatives and 705 Questionnaires#2 filled in by professors, researchers and associates were
collected.
Table 2: Number of collected questionnaires per institution

University

Questionnares#1

Questionnares#2

University of Kragujevac

11

375

University of Belgrade

9

50

University of Novi Sad

7

97

University of Nis

6

84

State University of Novi Pazar

1

44

Belgrade Metropolitan University

0

34

Technical College of Applied Sciences Zrenjanin

1

21

Total

35

705

Source: D4.1 Guidelines for the establishment of integrative approach in continuing education
at university level
The data collected during the mapping indicate clearly the lack of centralized or integrative
approach to the continuing education activities at university level and the non-existence of any kind of
supporting information system that would be updated regularly with the information on available
continuing education activities.
Another point that needs to be addressed more in the future is the model of financing of the
continuing education activities. The mapping results show that the existing programs are realized either
through the financial support of EU funds or by the users themselves, which can hinder the development
of the continuing education in Serbia.
Based on the findings of the collected data, the D4.1 Guidelines for the establishment of
integrative approach in continuing education at university level provide the set of recommendations on
how to promote the continuing education, both at the institutional level and the level of organizers and
authors of these programs. Briefly, these recommendations refer to:
• Defining the university policy for continuing education
• Prioritizing the continuing education in general acts of universities and faculties (e.g. statutes)
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• Introducing the information system for mapping, monitoring and updating the information on
continuing education activities at university level
• Making the collection of information mandatory for all parties
• Developing clear procedures for all new programs
• Monitoring the needs of business community in order to provide the most appropriate programs.
• Promoting continuing education activities.
• Providing the incentives systems for participants in continuing education programs.
• Increasing the investment in teaching staff at university.
Some of these aspects have been already addressed by some of the mapped higher education
institutions, and the level of development of continuing education can vary from university to university.
Individual state-of-the-art at the seven Serbian higher education institutions included in the mapping are
provided in the form of individual mapping reports for the University of Kragujevac, University of
Belgrade, University of Novi Sad, University of Nis, State University of Novi Pazar, Belgrade
Metropolitan University and Technical College of Applied Sciences Zrenjanin.
5. SOCIAL ENGAGEMENT
The universities are typically regarded as the primary site for the acquisition of knowledge,
conducting the research and addressing the scientific challenges. Although this role of university has
been ultimately directed toward the wellbeing of a society at large, it is only recently that the universities
have adapted their role and developed into more active participants and key actors of economic and
social changes.
Benefits for the society in terms of advanced research results, generation of new ideas and
innovations, increase of employability serve as positive incentive for universities to step forward from
two traditional missions (teaching and basic research) and focus more intensively on solving the society
needs. This kind of interaction between the university and society gravitating towards it, known as
university’s “social engagement”, has become an imperative in the recent period and more attention is
paid to those activities that transform universities into socially responsible institutions.
5.1 Research for and to the industry
The significant research and innovation potential of Serbian universities has been a great asset
used to establish the cooperation with business and industry, most commonly through collaborative
development projects, joint projects or services for enterprises.
The examples of this practice now exist at several faculties of the Serbian universities, although
not sufficiently promoted and declared as socially responsible. Such research activities can be found at
medical faculties in the areas of research, tests and experiments for the purpose of development of new
medical treatments, medicines, etc., that directly addresses the problems of health care, disadvantaged
people, etc.; technical and engineering faculties carry out joint projects with enterprises within the topics
of IT, energy efficiency, waste management, bioengineering, etc.
5.2 Outreach activities
Science outreach is an umbrella term for a “variety of activities by research institutes,
universities, and institutions such as science museums, aimed at promoting public awareness (and
understanding) of science and making informal contributions to science education” [17]
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Researchers’ night is an event dedicated to the
popularization of science and learning through fun and aims to
present the research work to young people through inventive
workshops, games, interactions with researchers, interesting
experiments, etc.
The content of the Researchers’ Night is by default
interactive and adjusted to all ages, and they provide a unique
opportunity for meeting the most eminent scientists and
researchers and to discover how the science influences on
people’s everyday life. It was organized for the first time in
2005 and since than it has been held every year all around
Europe. Last Researchers’ night was organized in 340 cities
across Europe and in neighbouring countries.
Source: http://ec.europa.eu/research/mariecurieactions/actions/european-researchers-night_en
In 2018, Serbian universities and other educational insitutions participated for the 6 th time
organizing the Researchers’ night in 26 cities and towns: Belgrade, Novi Sad, Kragujevac, Nis, Indjija,
Zrenjanin, Sabac, Subotica, Cacak, Krusevac, Knjazevac, Leskovac, Novi Pazar, Ranovac, Smederevo,
Uzice, Kikinda, Becej, Ub, Svilajnac, Cuprija, Jagodina, Despotovac, Trstenik, Negotin and Zajecar.
According to the estimations of the organizers, the most visited Researchers’ night was in
Belgrade, where during the two nights 30000 visitors participated at 16 locations in the city. Research
night in Nis attracted more than 8000 visitors, Pomoravlje (Jagodina, Cuprija, Svilajnac and
Despotovac) 4500 visitors and the Indjija had around 1500 people attending. In Vojvodina, organizers
estimate there was more than 35000 visitors (20000 in Novi Sad, 9000 in Subotica, 5000 in Zrenjanin,
more than 1000 visitors in Sabac, Kikinda and Kanjiza [18]
These numbers confirm that the universities invest increasingly more efforts into promotion of
research and sciences that creates the impact on the most various target groups.
Open door days is an event that is usually held every year by universities prior to enrolment in
order to present the university, study programs and other university activities to pupils choosing their
future careers and students continuing their professional development and research career. The direct
contact with young people proved to be very efficient mechanism in hearing their needs and using these
information for planning their future activities and strategies. In the previous period, open door days
were held at Belgrade Metropolitan University, Faculty of Technical Sciences University of Novi Sad,
Faculty of Medicine Sciences University of Kragujevac, Faculty of Pharmacy University of Belgrade,
at the State University of Novi Pazar and many other institutions.
Start-up Weekend is a global franchise that started in 2007 in the USA. Today this event is
organized in more than 160 countries, with Serbia among them. The event aims to promote
entrepreneurship and to provide the opportunity to all interested parties to try themselves in the role of
entrepreneurs during the 54 hours.
The start-up weekends have been traditionally organized in Serbia since 2013 and have
continued to be organized traditionally every year. Some of the events were organized at universities as
the way of support and promotion to the development of entrepreneurial spirit among people: Start-up
weekend organized at University of Kragujevac, Start-up weekend at University of Novi Sad and Startup weekend at University of Belgrade.
Competition for best student idea aims to promote entrepreneurial culture among student
population, boost their creativity and provide them with the support in the development of their ideas.
It is a mechanism to promote the entrepreneurship and creativity among the young population. The
Competition was organized for the first time in 2015 within the Tempus project Modernization of WBC
universities through strengthening of structures and services for knowledge transfer, research and
innovation).
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In 2017 and 2018, the Competition was held at seven Serbian higher education institutions
within the IF4TM project, with total of 134 ideas submitted. Since total of 420 students participated
during these two years, it is expected that they should become the lead promoters of this activity among
the rest of the young population at universities and community gravitating to it, and being the part of
university, to promote the support universities provide for the young population.
5.3 Flexible study programmes
Flexible study programmes are the efficient way to make an impact on the local community by
creating the labour force that is clearly targeted to the demands of the local labour marker and
community needs. This has a positive influence on the employability of young people, reducing the
unemployment rate and raising the standard of living.
As an example, after the revival of the automobile industry and opening of the Fiat factory in
Kragujevac, the Faculty of Engineering University of Kragujevac developed the new study program the
Automobile Engineering in order to generate enough labour force to fit the newly emerged labour market
needs. Using the same logic, the same faculty introduced the Military Industrial Engineering study
program, once the defence industry showed the need for the specific type of educated work force [19]
The University of Nis accredited and realized the multidisciplinary master study program
Multimedia Technologies (accredited on September, 2010). Engineers graduated from this study
program, gain the knowledge in multimedia technologies that are required for further development of
the overall society. There was a clear social need for education of such engineers with specific skills and
competencies in the scope of multimedia content creation, leading production process of audio and video
programs, as well as the efficient transfer of information, and the accredited program was the direct
answer of the University to the newly emerged situation [20].
The Belgrade Metropolitan University analysed the market needs and global trends and based
on the findings incorporated in their curriculum plan for the following period the extension of their
existing programs in terms of introduction of short programs, lasting form 3 to 12 months, providing 30
to 60 ECTS, preparing students for a specific job. This kind of program are to be introduced with the
aim to answer the needs of freshmen seeking for a fast track education for jobs on demand on the labor
market, graduate bachelor or master students that needs to get knowledge and skills in other disciplines,
due to the needs of their jobs, or that need to change their profession and are looking the get education
for jobs offered on the labor market, as well as unsuccessful bachelor students that dropped out their
studies and want to get a short education for a job offered on the labour market [21].
5.4 Volunteering
Volunteering is one of the strongest means of impact of the university environment to the
society. This social component rests upon the engagement of students and employees at the university
in the various social events and charity work.
Motivation of students, teaching and non-teaching staff to engage in the volunteering activities
is mostly based on providing the help and assistance to people and improving the situation in the local
community, improving the individual skills, gaining work experience, building the personal opinion and
creating the contacts important for further development of their careers. On the other hand, universities
as institutions develop the positive links with the local community and strengthen the communication.
Within the IF4TM project, a comprehensive analysis of volunteering opportunities and activities
was conducted at six Serbian higher education institutions participating in the project [22].
The following table presents the volunteering opportunity in numbers reported at the university
level. It is important to notice that these numbers are far from the real situation at universities, since
there is evidently larger engagement in the volunteering than it is reported due to the lack of centralized
monitoring at the universities’ level.
Table 3: Number of volunteering opportunities at Serbian universities
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Institution

Number of students

University of Kragujevac
University of Belgrade
University of Novi Sad
University of Nis
State University of Novi Pazar
Technical College of Applied Sciences

178
36
39
32
28
19

Number of academic
staff
4
31
7
45
10
11

Source: D5.4.1 Realised volunteering activities of students and staff at HEIs
Events such as sports and charity events are very important as part of universities social life.
The most regular activities are blood donation activities and charity events where the students participate
actively.
Besides, there are University Sport Alliances that include student both in the organization of the
sport events and as competitors, such as University Sports Federation Kragujevac, University Sports
Association Belgrade, University Sports Association Novi Sad, University Sports Association Nis and
University Sports Association Novi Pazar.
6. CONCLUSION
This paper presents the state-of-the-art in the area of third mission at the seven higher education
institutions in Serbia, based on the findings and experiences gained within the IF4TM project. Although
there are numerous examples of good practice in developing and implementing all three dimensions of
the third mission, there seems to be a lot of space for further development.
In order to achieve further improvements and strengthen the development and implementation
of third mission at Serbian higher education institutions, its benefits for universities and society needs
need to be more actively promoted, seeking to change first the mind-set of the academic community and
then to influence the universities management structures to take an active role in the process of turning
universities into socially responsible organizations.
REFERENCE LITERATURE
[1] Zomer A., Benneworth P. (2011) The Rise of the University’s Third Mission. In: Enders J., de
Boer H.F., Westerheijden D.F. (eds) Reform of Higher Education in Europe. SensePublishers
[2] http://www.hefcw.ac.uk/BusinessCommunity_Docs
[3] IF4TM (Institutional framework for development of the third mission of universities in Serbia)
official website http://www.if4tm.kg.ac.rs/
[4] Strategy on Scientific and Technological Development of the Republic of Serbia for the period
2016 – 2020, Belgrade, 2016
[5] Law on Higher Education, "Official Gazette RS", no. 88/2017
[6] National Recommendations for IP Management in Technology Transfer Activities, HERE team,
Belgrade, May 2016
[7] WIPO magazine, http://www.wipo.int/wipo_magazine/en/2006/05/article_0005.html
[8] Guidelines for the development of technology transfer and innovations dimension of the university
third mission, IF4TM Consortium, 2017

27

[9] Macho-Stadler, Ines and Pérez-Castrillo, David and Veugelers, Reinhilde, Designing Contracts for
University Spin-Offs. Journal of Economics & Management Strategy, Vol. 17, Issue 1, pp. 185-218,
Spring 2008
[10] Einar Rasmussen, Spin-off venture creation in a university context-An entrepreneurial process
view, 2006)
[11] Official web page of the University of Novi Sad, https://www.uns.ac.rs/index.php/en/start-upspin-off
[12] D1.4 Reports on existing university regulatory documents and structures supporting third mission
activities, IF4TM Consortium, 2016
[13] D1.5 Benchmarking report, IF4TM Consortium, 2016
[14] Guidelines for the development of TTI dimensions of the third mission of universities, IF4TM
Consortium, 2017
[15] D4.1 Guidelines for the establishment of integrative approach in continuing education at
university level, IF4TM Consortium, 2018
[16] J.Lee, H.N.Winb, Technology transfer between university research centres and industry in
Singapore, Technovation Volume 24, Issue 5, May 2004, Pages 433-442
[17] [Varner, Johanna (2014). "Scientific outreach: toward effective public engagement with
biological science". BioScience. 64 (4): 333–340. doi:10.1093/biosci/biu021.
[18] Researchers’ Night official web page http://nocistrazivaca.rs/en/home
[19] Individual social engagement plan for University of Kragujevac, IF4TM project, University of
Kragujevac, 2016
[20] Individual social engagement plan for University of Niš, IF4TM project, University of Nis, 2017
[21] Individual social engagement plan for Belgrade Metropolitan University, IF4TM project,
Belgrade Metropolitan University, 2017
[22] D5.4 Document on social engagement of members of academic and scientific community, IF4TM
Consortium, 2018

28

SUPPORT TO THE DEVELOPMENT OF ENTREPRENEURSHIP AND
INNOVATIONS THROUGH COMPETITION FOR BEST STUDENT IDEAS

Žarko Gavrilović1
E-mail: zarko.gavrilovic@kg.ac.rs

Vesna Mandić2
E-mail: mandic@kg.ac.rs

Jelena Jevtović1
E-mail: jelena.jevtovic@kg.ac.rs
Abstract: Development of entrepreneurship of young population has a great significance as it can be seen in many
papers and studies. There are various ways to realize the open innovation concept in order to draw these resources
from the limitless source of ideas coming primarily from young people, which is seen as the efficient direction of
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1. INTRODUCTION
The research conducted in 2006 showed that the world population is growing in the period when the
traditional, stable markets are decreasing. The fact which has remained unchanged until today is that in
the population of more than 1 billion people of age between 15 and 24, which is almost 40% of the
world population, is under the age of 20. The International Labour Organization (ILO) estimates that
47% of all unemployed people at the global level are young women and men and 660 million young
people who have or are seeking for a job (Ulrichet al. 2006).
The immediate success of technology companies such as Microsoft, Youtube, Google and Facebook
witnesses that in the previous decade, the small teams made of young entrepreneurs are grown to worlds
giants. Entrepreneurship is seen as one of the basic skills gained through the lifelong learning.
Additionally, encouraging the development of entrepreneurial skills and mindset through education,
especial of young people, can significantly contribute to the development of entrepreneurship (Fonseca
et al. 1993).
One of the key components in the economic development of both micro and macro-economics are
competition and competitiveness. The benefits of economic development have an impact generally to
consumers in terms of improved quality and lower prices (Ignatious et al. 2015).
One of the most popular and key words within the community of open innovation is Crowdsourcing.
Identification and exploitation of the large potential of so-called „collective brain“ is one of the key
elements for research and business since it is crucial for broadening of the scope of open research and
innovation (Winfried et al. 2009).
To all appearances, the competition related to the ideas and innovations are a promising tool for all open
innovation processes, particularly of business-to-business software companies. Active participation of
potential users is key to the success. One of the definition of the ideas or innovations competitions is
that the competition is the invitation of the organizer (the company, for example) addressed to the society
at large or to particular target groups that need to provide their contribution to the specific topic during
the defined time period (Leimeister et al. 2009).
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The competition for best technological innovation that has been organized since 2005 under the auspices
of the Ministry of Education, Science and Technological Development of the Republic of Serbia, seeks
to promote the entrepreneurial innovative climate in Serbia and assistance to potential high-tech
entrepreneurs and researchers who are ready to transform their ideas into innovations valorised at the
market (http://inovacija.org/о-такмичењу).
Analysis of the papers related to the student innovations and entrepreneurship of young people clearly
show the significance of this segment and need to apply the concept of public and open presentation of
ideas generated by the young population. Very successful competition of open innovations in Serbia has
a focus primarily on already formed entrepreneurs and researchers, rather than on students and pupils.
The competition for best student ideas has found here its niche by focusing on the largest population of
Serbian students and providing them direct support, and in this way to motivate them to develop an
entrepreneurial culture and understand the market needs.
2. THE CONCEPT OF THE COMPETITION FOR BEST STUDENT IDEAS
2.1. About the Competition
The Competition for best student ideas was organized for the first time in 2015 within the Tempus
project WBCInno (Modernization of WBC universities through the strengthening of structures and
services for knowledge transfer, research, and innovation).
As the competition for best student ideas organized in 2015 proved to be very successful, this practice
was continued through Erasmus+ project “Institutional framework for the development of the third
mission of universities in Serbia” (IF4TM) and the Competition was organized in 2017 and 2018 in
somewhat changed format.
2.2 Competition objectives
The objective of the Competition for best student ideas is to promote an entrepreneurial culture within
the population of not only students but also researchers and professors at higher education institutions
in Serbia. It encourages the development of creativity within students and supports the development of
ideas, allowing the transfer of new ideas into products and services at the market and acquiring new
knowledge and skills for starting students’ businesses. The Competition builds team spirit and teaches
students to share and organize work within the team, encouraging them at the same time to establish
their own spin-off and start-up companies.
2.3 Promotion of Competition
Although competition calls like this are very interesting to the student population in Serbia, it is
necessary to promote competition using various promotion tools. It is necessary to help the students to
overcome certain barriers, make the first step and apply to the competition for best student ideas.
The promotion of the competition is primarily carried out through the official Facebook page of the
competition, through the emails, internet web pages of universities and faculties, their official Facebook
pages, internet pages of competition and the project, etc. The local and national media provides
significant support to the promotion by dedicating their columns and TV shows to the competition and
this information can be usually found at their official websites, social networks and similar media
channels.
The most significant promotion is through the organization of info days and distribution of competition’s
flyers. Although some students have heard for the Competition, they do not have a clear picture of what
it represents and what the benefits are. This is the reason why the direct contact with students during
these activities is more efficient.
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Figure 1 – Promotion of the Competition for best student ideas

3. METHODOLOGY OF COMPETITION FOR BEST STUDENT IDEAS
The primary version of the Methodology for competition for best student ideas was developed within
the Tempus project WBCInno (Modernization of WBC universities through the strengthening of
structures and services for knowledge transfer, research, and innovation). After rich experience in the
organization of competition, facing the challenges and shortcomings in its organization, the
methodology for the competition for best student ideas was significantly improved within the Erasmus+
project “Institutional framework for the development of the third mission of universities in Serbia”
(IF4TM). This methodology was completed and published at the beginning of 2017, immediately before
the call for competition 2017. This section shortly explains the rules and the course of competition for
best student ideas.
3.1. Competition rules
The competition is designed for students of all study levels at seven higher education institutions in
Serbia (the University of Kragujevac, University of Belgrade, University of Novi Sad, University of
Niš, State University of Novi Pazar, Belgrade Metropolitan University, Technical College of Applied
Science) participating the IF4TM project that are realizing the competition in cooperation with the
business incubators (Business Innovation Centre Kragujevac, Business Incubator of Technical Faculties
Belgrade, and Business Incubator Novi Sad) also participating in the project.
The student teams made of 2-4 members can apply to the competition by sending the Application Form
to the organizer of a local competition which is the part of the Competition call. Based on the data
provided in the Application Form, the local competition organizer creates the account for all team
members at the Student INNO Platform where they can post, discuss and develop their ideas.
3.2. The course of the competition
Competition for best student ideas is organized traditionally at the beginning of each year, usually in the
middle of February. The Call for participation is published at the same time by all participating
universities. The competition itself is realized through six phases as shown in Figure 2.

Figure 2 – The course of competition through phases
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4. STUDENT INNOVATIVE PLATFORM
Student Innovative Platform (Figure 3) was designed as an online collaborative tool used by students to
elaborate the ideas submitted within the Competition for best student ideas. Upon the completion of the
competition, the Student Innovative Platform was improved and shortcomings identified during the real
testing within the first competition were removed.

Figure 3 – Inno Student Platform

Within the IF4TM project, seven platforms were designed for all higher education institutions
organizing the competition for best student ideas and each of them has its own domain. Student INNO
platforms are in the ownership of higher education institutions and they can be found on the following
web addresses:
1. www.inno-student.kg.ac.rs – University of Kragujevac
2. www.inno-student.bg.ac.rs – University of Belgrade
3. www.inno-student.uns.ac.rs – University of Novi Sad
4. www.inno-student.ni.ac.rs – University of Niš
5. www.inno-student.np.ac.rs – State University of Novi Pazar
6. www.inno-student.metropolitan.ac.rs – Belgrade Metropolitan University
7. www.inno-student.vts-zr.edu.rs – Technical College of Applied Sciences
Protection of data on the platform is guaranteed with an electronic confidentiality agreement that each
user needs to accept in order to register on the platform.
The platform has three types of users: administrator, reviewer, and student.
Administrator’s role is to open the accounts for other users on the platform, review video materials and
transfer the competition via the platform to the next phase.
Reviewers’ responsibilities are to evaluate business models posted on the platform by students, the
participants in the competition. Reviewers are actually experts from academic and business sector,
selected based on the area of their expertize to provide their expert opinion for the ideas submitted on
the platform.
Student user is the participant in the competition who connects through the platform with other student
users within his/her team.
All seven platforms have more than 600 users in total.

32

5. RESULTS
Through three cycles of competition for best student ideas (2015, 2017 and 2018.) more than 700
students have submitted more than 230 ideas and went through start-up trainings for development of
their ideas – Figure 4.
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Figure 4 - Number of students and teams participated in competition in 2015, 2017 and 2018

The largest number of students and ideas are coming from the University of Novi Sad – Figure 5. Having
in mind that the Faculty of Technical Sciences University of Novi Sad is co-organizers of competition
for best technological innovations, this information seems to be the logical result. This is one of the
indicators of how a competition can improve the entrepreneurial culture and directs the young people
on activities such as competition for best student ideas.
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Figure 5 – Number of students participated in competition by institutions in 2017 and 2018

Number of start-up trainings and trained students is proportionate to the number of student participants
within the competition for best student ideas – Figure 6. The number of trained students is larger than
900 but this number includes the students who participated in one or more trainings so the exact number
cannot be established.
The total of 880 users opened the accounts on Student INNO platforms – Figure 7. Having in mind that
the platform for the competition for 2015 was modified, the new platform used for the competitions
2017 (and to be used in the future) has 610 users at the moment.
Users participated in the competition remain on the platforms, while new ones are joining within the
new competitions. In this way, the user base is increasing all the time, and users can see new calls for
competition, open innovations, and similar activities.
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Figure 6 – Number of trainings held and students trained within competition in 2015, 2017 and 2018
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Figure 7– Number of inno platforms’ users within competition in 2015, 2017 and 2018

The number of current users on the platform is proportional to the number of users on the competition
for best student ideas across the institutions. In that sense, the University of Novi Sad has the largest
number of users, more than one-third of users on all seven platforms – Figure 8.
Winners of local and national finals on the competition for best student ideas gained valuable awards as
incentives for further work on their ideas and as support to engage in the business endeavor by
establishing the start-up and spin-off companies. The finalists of the local competitions also had the
opportunity to travel to the EU partner institutions within the project. The costs of the travel were
covered with the EU funding. Within the three cycles of competition, more than 60 students from higher
education institutions in Serbia visited the University of Maribor in Slovenia, Technical Universty in
Graz, Austria and Danube University of Krems in Austria. Within the study visits, students exchanged
experience with their colleagues from other countries, visited renowned higher education institutions,
research centers, start-ups and spin-offs.
After the competition cycle was completed, some of the students materialized their ideas and started
their own business with the resources, knowledge, and skills gained during the competition.
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Encouraged with their results, some teams participated on similar events and obtained additional funds
from various resources which enabled them to further develop their business ideas. Additionally, some
students participated in earlier competitions apply again in new rounds with new ideas, which confirms
they understand of such activities and consider entrepreneurship as a part of their studies.
6. CONCLUSION
This paper shows the mechanisms to raise an entrepreneurial spirit in student population in Serbia
through the competition for best student ideas. The competition has been recognized and become
traditional due to good promotion and excellent results the students achieved. For raising and spreading
the entrepreneurial culture, the competition provides very strong contribution and it aims to attract an
even larger number of students and researchers so that this process can continue in the future and further
improve.
We can say with certainty that the next competitions will include increased number of students but it is
necessary to provide the sustainability of the competition after the end of the project, which requires
additional financial resources. This is why the analysis needs to be conducted in order to create a
sustainability plan for the competition for best student ideas for the next period as a continuation of the
support to the development of entrepreneurship of young people.
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1. INTRODUCTION
On 15 July 2016, Slovenian Government Office for Development and European Cohesion
Policy endorsed the program “Open, responsive and quality system of higher education – Project work
with the economy and the non-economy sectors in the local and regional environment – Creative Path
to Knowledge 2016-2020”. One year later, Slovenian Government Office for Development and
European Cohesion Policy endorsed additional program “Project work with the non-economic and nonprofit sector – Student Innovative Projects for the Social Benefit of 2016-2018”. The overall program is
supported by Ministry of education, science and sport and the European social fund and carried out by
The Public Scholarship, Development, Disability and Maintenance Fund of the Republic of Slovenia.
The program, through its creative path to knowledge in different environments, enables the
integration of higher education institutions with the labour market and thus gives students the
opportunity to gain practical experience. In the framework of co-funded projects, students explore
creative and innovative solutions to the challenges of the economic and social environment. The purpose
of the program is to ensure the integration of education and/including higher education institutions with
the labour market, and enable students to acquire practical experience.
Hundreds of student projects in both programs have been implemented since 2014 in Slovenia.
They combined a huge number of companies and non-profit organisations, all Slovenian universities
and other higher-education institutions and, of course, thousands of Slovenian and foreign students. The
overall budget for the period form 2014 until 2020 is approaching 20 million EUR. Faculty of
Mechanical Engineering from University of Maribor has been throughout the program one of the most
active participant and we gained many experiences in managing such projects. The results of student
projects from our faculty have also been recognised as excellent.
The remainder of this paper is organised as follows: Section 2 gives an overview of the Creative
Path to Practical Knowledge program, while Section 3 presents Student Innovative Projects for the
Social Benefit program. Sections 4 and 5 present two case studies from Faculty of Mechanical
Engineering from University of Maribor, one from each program. We conclude the paper with our
experiences with managing these projects.
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2. THE PROGRAM CREATIVE PATH TO PRACTICAL KNOWLEDGE
The acquired education nowadays is only a stepping stone in finding a job, therefore it is
necessary for young people to acquire practical experience and, consequently, the competencies, skills
and skills that are necessary for them to be able to get involved in the work at the end of their studies.
Creativity, innovation, the ability to solve problem tasks, team work, self-initiative and other specific
competences are the skills that young people can gain by working on individual projects, work practices
and other activities that take place between the educational sphere and the economy. The latter enables
young people to get acquainted with the employer's work process at the time they are educated, under
the guidance of a mentor, they are involved in individual fields, thus deepening theoretical and practical
knowledge.
The purpose of the program Creative Path to Practical Knowledge is to support the development
of competences, acquire practical knowledge and experience of students by using an innovative,
problematic and group approach to solving practical problems by including them in projects that were
implemented in the direct partnership of higher education institutions with the economy. With the help
of mentors from the educational and economic sphere, the students, within the framework of project
activities, which are held as a complement to the regular learning process, develop innovations, creative
thinking and other competences that enabled them to move from education to employment.
•
•
•

Program goals:
By using an innovative, problematic and group approach to solving practical problems, students
are given the opportunity to support the development of competences, acquire practical knowledge
and experience;
By encouraging innovation, creative thinking, entrepreneurial thinking and subject-specific
competences in the field of study and competencies in the field of other, improve the employability
of students and stimulate the creation of new jobs;
Facilitating the transfer of knowledge to higher education institutions and industry to facilitate the
exchange of expertise, which contributes to strengthening the long-term integration of higher
education institutions with industry and, consequently, adapting the education system to the needs
of the industry.

Creative Path to Practical Knowledge is a program that targets students who in addition to their
studies, wish to participate in “small research projects”. The focus is for these students to find creative
and innovative solutions to practical challenges in the corporate sector. These students are guided by
mentors offering expert support. The program was created that students could gain competence and
experience that are needed for transitioning from school into working life.
Students:
Acquiring practical knowledge,
experiences and competences
Making contacts with
companies

Companies:

Faculties:

Solving practical / real
problems

Connecting theory to practice
Modernizing study programs

Getting to know future
Figure 1. Connecting Students-Companies-Faculties
employees
The projects include many different fields and variations depending on the field of study. The
environments can be very different as well, projects range from medical to chemical laboratories to
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forests and faculty gardens. Projects that the students participate in are extremely useful since they
usually help society as a whole. Previous projects include musical lessons for infants, research and
development of paraplegic clothing, online application for gene data analysis and for conducting bio
information procedures and many more.
There are numerous benefits for this program, it connects students, companies and education
faculties. Students gain practical knowledge, experience as well as make connections that can further
advance their future careers. Companies gain help with problem solving and find employment
candidates. Faculties can connect theory with practice and can practically update their study programs.
Competence gained from the program include:
• Interdisciplinary and team work;
• Analytical and creative thinking and problem solving;
• Corporate and organizational competence;
• Communication skills.
Effects from this program include:
• Increasing employability of students thanks to experience and competence;
• Actually employed students;
• Updating study syllabus. A new approach to employing young people in companies;
• Connections students create with companies.
The program enables co-financing of projects that are carried out in groups of 6 to 8 students
under the mentorship of the pedagogical and working mentor. In addition, an organization from an
economic or social field can join the project. Projects can last from 3 to 5 months.
The program also introduces an additional activity, namely the promotion of mutual exchange
of knowledge, experience and good practices of higher education teachers and experts from industry.
The main purpose of this activity is the transfer of professional and academic knowledge, which will
consequently encourage higher education institutions to modernize study programs and introduce an
innovative teaching approach.
This program is a great way to learn how to work as team and find new ways to deal and solve
challenges which can happen in working life. Students learn useful knowledge and skills. It’s a great
way for students to network and make new connections in their own professional field and find
employment.
3. THE PROGRAM STUDENT INNOVATIVE PROJECTS FOR THE SOCIAL BENEFIT
The background of the program is similar as for the Creative Path to Practical Knowledge
program, so we will describe in short only the most specific characteristics. The purpose of the Student
Innovative Projects for the Social Benefit program is to connect higher education institutions with a
non-economic and non-profit sector in the local/regional environment and to implement innovative
flexible forms of learning for the development of students' competences and practical experience. The
subject of the program is co-financing of projects, which will be carried out in groups of 6 to 10 students
under the mentorship of a pedagogical mentor and expert associate from the local/regional environment.
Within selected projects, students will explore various creative and innovative solutions to the
challenges of the non-economic and non-profit sector (in the local/regional environment).
Program objectives:
• Enhanced cooperation and integration of the higher education system with a non-economic
and non-profit sector in a local and regional environment;
• Implementing models of an open and flexible transition between education and the labour
market, which will help young people to acquire concrete and practical experience during
education;
• The development of the skills needed for direct participation in the realization of ideas and
the acquisition of experience to increase the employment prospects.
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4. CASE STUDY FROM CREATIVE PATH TO PRACTICAL KNOWLEDGE PROGRAM
One of the projects from Creative Path to Practical Knowledge program is a joint effort by
Faculty of Mechanical Engineering (University of Maribor) and Faculty of Economics (University of
Ljubljana). A group of 3 students from each faculty together with two pedagogical mentors collaborated
on a project with a company GKN Driveline Slovenia, a producer of automotive parts for the majority
of car manufacturers. The company also provided a working mentor. The title of the project was
Automation of the cutting process and hardness measurement. The project duration was 5 months.
Students from Faculty of Economics had background in IT management and logistics, while students
from Faculty of Mechanical Engineering had background in mechanical engineering and mechatronics.
GKN Driveline Slovenia must introduce a new internal GKN standard 207020A by the
beginning of 2019, which means that hardness measurements and microstructure verification must be
carried out every shift and every time the batch is being replaced, it must also perform a large number
of hardness measurements on individual piece as required by the existing standard. With the current
mode of operation, this would take 29 hours a day, so the project goal was to optimize cutting processes
and hardness measurements. The task given to students was to design a verification process with which
all the necessary measurements could be carried out in the company in three shifts. In resolving the
problem, solutions were sought, which require less human work, and in particular company wanted to
achieve a paperless system, i.e. updating the current information system, so that the data will no longer
need to be manually entered into the forms several times, but will be recorded in digital databases.
Students worked on the project very systematically. At the first meeting, students and both
pedagogical mentors were informed by the working mentor about the problem, who described the
existing situation and the new standard 207020A, which the company must introduce into production
by the end of the year 2018. At the next meeting in the company, the students, together with the work
mentor, went to production, where they examined the current production process, which included
inductive hardening, cross-section on the orbital machine, embossing in bakelite, grinding, polishing,
cleaning, hardness measurement by the Vickers HV 5 method, microstructure checking and archiving.
The students then made a LTA analysis of the current state, suggesting improvements that would save
time. In the continuation of the project, they searched for various machines and other solutions in various
professional magazines, books and on the Internet. They contacted the number of companies who were
agents for the sale of machines, and thus obtained bids for the machines they needed to determine
whether a particular solution was economically justified. In the end, the students presented the results
to the management of the company.

Figure 2. Existing method to measure hardness

The result of the project had three variant solutions. The first variant of the solution was based
on the existing system, whereby students submitted suggestions for time saving measures using the LTA
method. Another variant solution is to update the production line with new machines, whereby the
worker is still the one who serves the line. The third variant solution is a system that would work without
human workers. With their solution, students helped the company to introduce a new standard, which is
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a prerequisite for the successful operation of the company in the future. The primary goal was to enable
(new) measurements to be performed within 24 hours. A group of students carried out three different
variants of improvement. The first, the cheapest and the easiest, is to eliminate the current "wasteremoval" errors. The next, second version, is already capable of carrying out a new type of
measurements within one day. In this solution, they proposed a new, better way of performing work,
with some new appliances. With this version, the help of the workforce is also needed. Lastly, the group
proposed the most effective version, which should perform measurements in a shorter time. This version
is fully automated. A person is required exclusively at the very beginning, as he is responsible for the
contribution of the hair and the choice of the type of measurements. This solution is also costly most
expensive.
Students presented three proposed solutions to the company, which will have to decide for the
most suitable one based on the financial resources. The students proposed version two, since it is suitable
for the needs of the company, because it allows the required measurements to be made, all at a lower
level of the required investment. The final solution for the improved cutting process and the hardness
measurement is the upgrade of the existing manual work. The proposed automated process solution is a
step forward to i.e. Industry 4.0, where focus is on use advanced technologies and automatic data
capture, which both contribute to greater efficiency and the speed of the hardness measurement process,
as well as the increase in the quality of work and the relief of employees. Such measures increase
productivity in the company, thereby increasing the added value per employee of the company, which
is one of the key criteria for the competitiveness of the company and the entire industry. Such and similar
solutions in Slovenian companies consequently raise the level of technological progress of Slovenian
production industry as a whole.
A part of the project was also knowledge transfer from working mentor from the company, who
had lectures at Faculty of Economics for larger group of students. On the other side both pedagogical
mentors performed short workshops in company on a specific subject (Erjavec et al., 2018).
5. CASE STUDY FROM STUDENT INNOVATIVE PROJECTS FOR THE SOCIAL
BENEFIT PROGRAM
Intergenerational socializing in a modern society is gaining increasing importance and validity.
For the successful implementation of activities for socializing and learning, it is necessary to provide
adequate space with adequate infrastructure. The main goal of the project for the establishment of a
multi-generational centre in the municipality of Hoče-Slivnica was to create an appropriate environment
for socializing all generations and vulnerable groups and to prepare a program for activities that will be
carried out in a multi-generational centre. A Student Innovative Projects for the Social Benefit project
was carried out by a team of 9 students from different study programmes from the University of Maribor
(mechanical engineering, economical engineering, business economics, transport engineering and
pedagogical education), two pedagogical mentors, a professional associate from the public institute PIP
and municipal authorities of the municipality of Hoče-Slivnica.
At the beginning of the project, we were looking for an appropriate location and an existing
building with the representatives of the municipality of Hoče-Slivnica and defining the basic purpose of
the project. We worked on the project approach, defined the activities and timely evaluated them,
divided the tasks and identified the operators, and in order to gather information, they first examined
examples of good practice (the house of all generations in another municipality). The analysis widened
our horizons, gave us a wider view of the problems and possible solutions. The next step in the project
was a detailed analysis of the existing situation in the future multi-generational centre. This work
included a detailed overview of the existing technical documentation of the building and its
surroundings. We visited the site several times and performed additional measurements to complete the
technical documentation. The definition of generational groups and vulnerable groups followed. Good
knowledge of future visitors to the centre is crucial for the preparation of space and the preparation of
the program of activities. We have prepared the planned activities that will be carried out in a multigenerational centre. We have defined the necessary equipment for carrying out the activities. Using the
methodological work, we designed an optimal spatial distribution and equipment arrangement. The
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entire centre is designed in such a way that it also enables people with disabilities access and use of the
premises, participation in activities. We have made installation plans for electricity, water, drains and
lighting. A calculation was made of the estimated costs for establishing a centre, which gave us a better
overview of the investment to establish a more generational centre. We proposed ways of informing the
public and monitoring the visit. It is all in the interest of the more generations to be visited as much as
possible.
The design of several generations centre and all necessary documentation were presented and
given to the representatives of the municipality of Hoče-Slivnica, who also provided some comments,
and this project was also realized this year.

Figure 2. Interior of the building

Figure 3. Plan for redesign of the centre

Students were enthusiastically involved in this project and worked creatively in the spirit of
interdisciplinary team work, and above all, they took advantage of this opportunity to implement
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theoretical knowledge in practice. That is why, of course, they want more similar challenges, where they
could contribute to the development of a wider society and its surroundings with their ideas (Leber et
al., 2017).

Figure 4. The multi-generational centre today

6. CONCLUSION
Selected lecturers at Faculty of Mechanical Engineering from University of Maribor mentored
several student innovation projects from both programs in the last 4 years (authors of this paper
included), where we gained many valuable experiences. We can confirm that the program met its
purpose and it is extremely welcomed by students, companies and mentors from faculties. Although
considerable budget is appointed to the program and hundreds of project have been financed, the number
of application within each call exceeds the planned number of financed projects. The benefits for all the
stakeholders that have been described in theory, proved to be real judging on the feedback from
mentioned stakeholders. There are not many weaknesses of this program, the only major weakness
standing out is the scope of bureaucracy required before project implementation, between project
implementation in the form of reporting and at the end of the project. Nevertheless, the benefits of the
program are clear and the government continues with the program at least by the end of 2020.
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1. INTRODUCTION
Public investment in science, fundamental and applied research carried out at universities should
be linked to technology transfer processes and their commercialization wherever possible, in order to
achieve a positive impacts on the economy of a knowledge-based society. For this purpose,
consideration should be given to all forms of technology transfer, including licensing, establishing spinoff or start-up companies, as well as the application of research results through contract or collaborative
research projects with industry and the joint development of innovations.
It has been shown that a significant amount of research results is not at the level that allows
commercialization and commercial exploitation, whether the level of these results is far from market
exploitation, whether the protection of intellectual property, the first stage in technology transfer, patent
or otherwise, is prevented by premature publishing results in scientific publications.
The first measure of the readiness of the technology for commercialization can be quantified by
defining the level of technology development in a particular industrial sector using accepted industrial
scales such as Technology Readiness Levels (TRLs) or Manufacturing Readiness Levels (MRLs). The
application of these scales has been on the rise in recent years, especially in the areas of air and
automotive industry, transport, and wider production. These approaches have also been applied in
evaluation of projects and defining the expected impacts, as is the case in the H2020 program.
Depending on the technology development stage, there are nine TRL levels defined [1]:
• TRL 1 – basic principles observed
• TRL 2 – technology concept formulated
• TRL 3 – experimental proof of concept
• TRL 4 – technology validated in lab
• TRL 5 – technology validated in relevant environment (industrially relevant environment in
the case of key enabling technologies)
• TRL 6 – technology demonstrated in relevant environment (industrially relevant
environment in the case of key enabling technologies)
• TRL 7 – system prototype demonstration in operational environment
• TRL 8 – system complete and qualified
• TRL 9 – actual system proven in operational environment (competitive manufacturing in the
case of key enabling technologies; or in space).
In order to improve the relevance of the research and raise the level of their technological
readiness (TRL), to develop the technologies at universities and institutes as close as possible to the
1
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market conditions and enable their commercialization and application in the economy, a Proof of
Concept program (PoC) can be introduced on the level of national publicly funded programs by the
responsible ministries, as well as by the university itself. In this way the research results, laboratorydeveloped technologies and prototypes can be additionally verified and validated, in order to develop
functional prototypes as the basis for writing quality patent applications, to promote technology and
finally to use them as a powerful tool for negotiating with business partners and investors in their
commercialization.
Within the Erasmus IF4TM project [2], Operational Guide for the Proof of Concept Program
for Serbia [3] has been developed, and based on the manula PoC programme has been piloted under the
project in 2017 and 2018. This paper presents the basic elements of suggested PoC program and the
results of its pilot implementation.
The Proof of concept programme is also included in the Strategy on Scientific and
Technological Development of the Republic of Serbia for the period 2016-2020, within strategic
measure “Strengthening the link between science, economy and society to encourage innovation” and
its Action plan adopted in 2018 [4]. In addition, PoC implementation is suggested in “Guidelines for the
development of technology transfer and innovations dimension of the university third mission” [5].
2. REVIEW OF SETTING UP PROOF OF CONCEPT SUPPORT AND FUNDING
Although the definition of the Proof of Concept in the vocabulary is quite simple (the term that
denotes the product/technology development phase in which the product/technology functions as
intended or validated in their functionality, there are different ways in the world for research institutions
and business sectors apply PoC in practice, which support activities offer to researchers and how they
finance them.
Innovate UK, the UK's innovation agency, has identified in the United Kingdom as many as 25
national PoC funding sources and 14 regional ones as well as a number of individual (institutional)
internally managed Poc funds [6]. In this survey, from the broader list of Innovate UK support activities
for the PoC implementation, the most responses of the interviewed universities and research institutions
were given for the following eight activities that include PoC:
• Technical feasibility studies
• Prototyping
• Specialist testing and/or demonstration testing
• Market research
• Market testing and competitor analysis
• Intellectual property protection
• Intellectual property position assessment
• Investigation of production and assembly options
Figure 1 gives an overview of the application of these support activities for 88 respondents from
the university and 76 from companies.
In researches conducted by Samantha and Bradley [7], 32 universities have been identified in
the United States, on which the Proof of Concept Centers (POCC) have been established to support the
development of technology and the application of the PoC program with significant economic role of
the centers with results that have been achieved over the years. They also ivestigated and presented
numerous challenges in technology transfer during the implementation of the PoC program and the
current activities of the POCCs. It was concluded that PoCCs is a growing infrastructure in the United
States and they are definitely an important element of their national innovation system and the network
of support institutions.
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Figure 1 - Percentage respondents who had applied for and/or received PoC funding in the past 3
years for each activity [6].

Other quantitative and qualitative indicators of the influence of POCCs on the performance of
the national innovation system in the US have been presented in paper [8], such as the number of
supported PoC projects by universities, the amount of funding, the number of university start-ups before
and after the establishment of the POCC etc. It was also pointed out on two models of financing PoC
activities, the first by the state, as a national program, and the second by the own resources of the
university. It is pointed out that the second model is better for the interests of universities because it
develops an internal innovative network and improves profitability of invested money in PoC projects
and protection of intellectual property, as well as the promotion of innovative and entrepreneurial
culture.
One of the best examples of internal (university) financing of PoC projects and a comprehensive
technology transfer process is a model that is applied by the University of Oxford who founded Isis
Innovation Ltd in 1988. as its wholly owned technology transfer company. In 2017, the university
established the new Oxford University Innovation (OUI) company, while ISIS is known as Oxentia from
April 2017. The two organizations continued to work closely together, sharing information on best
practice in technology transfer and providing support to researchers. The University has created three
investment funds in recent years for the development of technologies and funding PoC projects:
1. University challenge seed fund
2. The oxford invention fund
3. Proof of concept fund
The University of Oxford and ISIS implemented the PoC program and funded projects for more
than ten years. Based on the experience of ISIS managers (Andrea Alunni and Steve Cleverley), tips and
advice on how to structure a successful PoC program and fund were prepared [9]:
1. Have a simple application procedure.
2. Be open minded about intellectual property and patents: in some fields a patent is essential,
in others it may be a ‘nice-to have.’
3. Aim to capitalize on and leverage other types of funding, where possible.
4. Ensure that the fund administrators have a plan and contacts for securing follow on funds.
5. Set up the fund to invest in projects as well as companies.
6. Capture returns from licensing as well as spinouts.
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7. Have a clear and transparent project evaluation process.
In order for the PoC program to be successful and had the expected impacts on the University
and economy, the following should be avoided [9]:
1. Apply a one-size-fits-all investment criteria, such as a requirement that a company must
achieve revenue by the end of year one. Many university-based companies won’t and
shouldn’t be set up to achieve this type of goal.
2. Spread available funds too thin.
3. Deviate from the funds’ agreed investment scope and project selection criteria.
In the Work Program 2019 for the European Research Council, funded by the European Union’s
Horizon 2020 Framework Programme for Research and Innovation it is planned to pilot the award of
Proof of Concept grants for Principal Investigators of ERC frontier research grants on the basis of a
lump sum of EUR 150 000. The funding covers activities in the initial steps for turning research outputs
into a commercial valuable proposition and verifying the innovation potential of ideas arising from ERC
funded projects. PoC grants can be used to [10]:
• Establish viability, technical issues and overall direction
• Clarify intellectual property rights position and strategy
• Provide feedback for budgeting and other forms of commercial discussion
• Provide connections to later stage funding
• Cover initial expenses for establishing a company
3. OPERATIONAL MANUAL FOR PROOF OF CONCEPT PROGRAM IN SERBIA
The ultimate goal of the suggested Operational Manual for Proof of Concept Program in Serbia,
elaborated within IF4TM project is to provide the set of instructions and guidelines for researchers on
how to validate their laboratory prototypes and make them more marketable in order to facilitate the
transition from publically funded high-impact research to market-wise viable innovations [3].
Implementation of this PoC program will also lead to the increased capacity of university staff and
researchers to be more engaged in contract and collaborative research projects with industrial partners.
Additionally, the Programme will contribute to the raise of Technology Readiness Level (TRL) and
improve the ability of the research institution to understand the technology status as an important tool
for determining the further activities and possible commercialization strategy.
3.1 PoC programme objectives
PoC Programme’s main objective is to provide the support to university research teams to
validate their research results, technologies, laboratory prototypes, etc. (hereinafter Technology) in order
to facilitate the process of their competitive development and commercialization.
The Programme is designed to address the lack of support to the development of research
concept into applicable and commercial products and services. More specifically, it strives to [3]:
• Improve the commercialization capacity of Serbian higher education institutions
• Build and upgrade capacities of Serbian researchers for applied research and development of
commercialization strategies
• Encourage and support the process of generating, valuation and protecting of intellectual
property resulting from research work
• Encourage researchers to engage in entrepreneurial ventures
• Support the commercialization of research results of high economic and social impact
• Strengthen the cooperation between the academic and business sector
3.2 Support activities
The PoC Programme provides the support to university research teams in the phase of precommercialization of technologies (development projects, feasibility studies, working prototypes, etc.)
that have promising innovation potential and that are in the range from TRL 2 to TRL 6.
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Suggested Proof-of-Concept Programme covers following support activities [3]:
• Market Research – assessment of the technology in terms of commercial value, intellectual
property exploitation, competitive position and definition of commercialization requirements
such as costs, time framework, scope of funding, etc.
• Business model development – validation of idea or research results using CANVAS
method;
• Commercialization strategy – definition of the strategy and recommendations of the
necessary steps in order to introduce a new product or production method on the market
based on the scientific and research results
• IP evaluation and protection – identification of the potential for IP protection and most
feasible exploitation model (sell, license, develop with partnership, establish spin-off or startup), taking into account all legal, economic and financial aspects of the IP asset in question.
• Technology/concept validation – confirmation that the technology meets the expected
requirements and produces expected results under realistic operating environment, i.e. to
demonstrate that the technology works as intended.
• Development of prototype – supporting the projects in their pre-production phase in terms
of development of prototypes, product design, testing the technology/product, in order to
make it ready for acquiring the initial funding for its development or ready for
commercialization depending on the type and stage of the project.
• Technical feasibility study – defining the strengths and weaknesses of proposed research
results, opportunities and threats, as well as resources required to develop the product,
process or service (human, financial, material, etc.).
• Fundraising or crowdfunding support – searching for and collecting the necessary
financial resources to support the realization of research using various mechanisms such as
EU grants, national grants, crowdfunding, etc.
3.3 Evaluation procedure and criteria
At the level of PoC Programme, the Evaluation Committee is to be formed, consisting of five
members who will be responsible for the whole evaluation process. Evaluation Committee will assign
three independent reviewers (two from the Serbian HEIs and one from the EU HEIs) for each application
received in a timely manner respecting the set deadline, dully filled and completed in English.
The PoC projects are evaluated on the bases of four evaluation criteria accompanied by the
weight factors, as follows:
• Technology (30%) – Applicants need to clearly describe the technology in question and to
demonstrate its innovativeness. Opportunity to protect intellectual property related to the
technology will also be assessed. Additionally, the impact on raising Technology Readiness
Level will be taken into account within this criteria.
• Application (25%) – Potential for industrial application of technology including the
definition of target groups’ problems, proposed solutions, technical feasibility as well as
regulatory and other barriers.
• Market (20%) – Market potential will be assessed in terms of competitive advantage, sales
potential and market size.
• Team competences (25%) – Competences and skills of researcher/s to carry out and manage
the project such as research competences, market and project management skills and
available resources.
3.4 Duration and eligible costs
The duration of PoC Programme is up to 6 months. There will be one annual call for applying
to PoC programme. The call will be open until all financial resources allocated to the particular call are
exploited.
The PoC grants can be used by selected applicants for following types of costs as eligible:
• Consultancy services
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•
•
•
•

Training, coaching and mentoring costs
Consumables for experiments, tests, etc.
Subcontracting (development of prototypes, feasibility study, etc.)
Travel costs (trainings, capacity building, etc.)

3.5 Eligible applicants for PoC projects
Applicants of PoC projects are research teams from accredited higher education institutions and
institutes in Serbia, from any field of science. For the purposes of statistical monitoring of the PoC
program implementation, all scientific disciplines are classified into six scientific fields and the
corresponding scientific sub-fields:
1. Natural Sciences (Mathematics, Computer and information sciences, Physical sciences,
Chemical sciences, Earth and related environmental sciences, Biological sciences, Other
natural sciences)
2. Medical and health sciences (Basic medicine, Clinical medicine, Health sciences, Health
biotechnology, Other medical sciences)
3. Engineering and technology (Civil engineering, Electrical engineering, electronic
engineering, information engineering, Mechanical engineering, Chemical engineering,
Materials) engineering, Medical engineering, Environmental engineering, Environmental
biotechnology, Industrial Biotechnology, Nano-technology, Other engineering and
technologies)
4. Agricultural sciences (Agriculture, forestry and fisheries, Animal and dairy science ,
Veterinary science, Agricultural biotechnology, Other agricultural sciences)
5. Humanities (History and archaeology, Languages and literature, Philosophy, ethics and
religion, Art (arts, history of arts, performing arts, music), Other humanities)
6. Social sciences (Psychology, Economics and business, Educational sciences, Sociology,
Law, Political Science, Social and economic geography, Media and communications,
Other social sciences).
Teams made of researchers from different institutions can also apply in which case the team
leader needs to be appointed and their home institutions have to provide their approval. In such a case
of multi-institutional research teams, aspects of intellectual property need to be regulated for both
background (knowledge/IP supplied by the partners at the start of the project) and foreground IP
(knowledge/IP produced within the project). These regulations need to be in line with the legal
frameworks for IP management at those institutions.
3.6 Application form
The research teams apply for the support of PoC programme by submitting the Application
Form and Proposed Budget Table (provided as annexes of the Operational manual for PoC programme).
Application form is structured with following sections:
1. Title of the project or technology
2. Field of science
3. Research team members
4. Description of PoC project (description of the technology, TRL, what the proposed
technology enables, alternative technologies, innovativeness, ownership of intellectual
property, the public information on the technology (papers, patents, etc.), partners involved
and their role, kind of support requested, further development of the technology in the next
twelve months, any other support (financial and non-financial) for development the
technology etc.)
5. Application of the technology (description of the problem technology addresses, proposed
solution, market potential, target groups and competitive advantage, any regulatory issues or
other barriers etc.)
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6. Capacity to implement the PoC Programme (competences of the research team relevant for
the implementation of PoC project (entrepreneurship, IP management, commercialization,
innovations, technology transfer, etc,) capacity of the home institution etc.)
7. Specific information
8. Exclusion criteria
9. Proposed Budget Table
4. PILOT IMPLEMENTATION OF PROOF OF CONCEPT PROGRAM IN SERBIA
The Proof of concept program has been piloted in Serbia within the IF4TM project in 2018. In
the pilot implementation of the program IF4TM project partners participated: University of Kragujevac
as leading partner, University of Novi Sad, University of Belgrade, University of Nis, State University
in Novi Pazar and Technical College for Applied Sciences Zrenjanin, University of Maribor and Danube
University of Krems).
The first call was announced in December 2017 and the phase of collecting PoC project
proposals lasted until the end of February. During this period, a number of promotional activities were
carried out in order to introduce the academic and scientific community with the possibilities of the PoC
program, since it is being implemented for the first time in Serbia. All seven HEIs in Serbia, listed above,
have appointed a contact person to promote and monitor the implementation of the PoC projects at their
institutions.
PoC projects have been applied in various fields of science (as shown in Section 3.5 in this
paper), and analysis the representation of scientific disciplines for the proposed projects was done by
processing the submitted project proposals. The results of the analysis are shown in Figure 2.

Figure 2 - PoC applications across the scientific fields

It is evident that the largest number of projects and technologies that need to be validated and
improved at higher TRL levels are in the field of Engineering and technology, and belong to sub- fields
of Medical engineering and Electrical engineering, electronic engineering, information engineering,
They are followed by technologies in the sub-fields of Chemical engineering and Computer and
Information Sciences, as well as disciplines within the scientific field of Medical and Health Sciences,
the sub-fields of Clinical Medicine and Health biotechnology. There were very few applications for
other fields of science, in only two sub-fields Arts and History and archaeology.
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Research teams were in the process of improving technology and its validation as well as further
commercialization in their PoC projects required the most support activities related to Market Research
(62%) and Development of prototype (54%), while 45% required for support in IP evaluation and
Commercialization strategy (see Figure 3). For support activities Technology/concept validation and
Business model development 38% of applicants opted for this type of support in PoC program. The IP
protection activity follows with 31% of the requests, and the least interest was for support through the
PoC program in Fundraising or crowdfunding activities (22%), as well as elaborating the Technical
feasibility study (15%).

Figure 3 - Support activities requested by PoC applicants

After the completion of the application phase, five members of the Evaluation Committee were
nominated, one representative of the Ministry of Education, Science and Technological Development,
one representative of the Innovation Fund in Serbia and three representatives of the universities in
Serbia. The Evaluation Committee assigned to each application three reviewers based on the proposals
of partner institutions in IF4TM. The reviewers were introduced with the evaluation criteria and the
method of evaluation, so within two months the evaluation of all PoC applications and the ranking list
was completed. Ten first-ranked PoC projects were selected by the decision of the Evaluation
Committee for support in their implementation and partially funding. Approved PoC projects are listed
in Table 1.
Based on requested support activities in PoC applications, some of following consultancy and
other services are provided in pilot phase to research teams in order to improve TRL level:
• Mentoring and consultancy services (experts from Serbian and EU partner institution in
IF4TM project)
• Support to IP valuation (provided by Intellectual Property Office in Serbia, as partner in
IF4TM project)
• Elaboration of commercialization strategy (experts from Serbian and EU partner institution
in IF4TM project)
• Production of rapid prototypes (provided by Serbian and EU partner universities
participating in IF4TM)
• Access to the modern equipment for development/validation of technology/product
(provided by Serbian and EU partners in IF4TM)
• Information on funding opportunities through national and EU funding schemes and support
in fundraising - writing winning project proposals (provided by experienced researchers from
partner universities in IF4TM)
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• Study visits to EU partner institutions (in Maribor, Lisbon, Brighton, Bari and Krems)
Table 1: List of approved PoC projects for the support within the PoC Program in pilot phase

No

PoC
project

Project full name

Applicant's institution

1

3Phase

3 PHASE voltage converter

2

ArtboneFIX

3

4

Combined
Biomass
Gasifier
MedIn

5

FOS2D

6

Goldfinger

7

HEISPS

8

HPC

Fixture for fabrication of custom made
artificial bone grafts at dental CAD/CAM
systems
Development of a combined biomass
gasifier for the use in combined heat and
power systems
Device for ultrasound washing and disinfection of medical instruments and vessels
Robust low-cost fiber-optic 2D deflection
sensor
Keystone Distortion Free Fingerprint
Optical Scanner
Highly Efficient Information System for
Parking Support
Heat Pump Control

University of Niš - Faculty of Electronic
Engineering
University of Novi Sad - Faculty of Technical
Sciences

9

SensORing Molecular sensor for malignancy screening

10

TorqSens

Torque Sensor based on Magnetomechanical Effect in Commercial Steel

University of Kragujevac - Faculty of
Mechanical and Civil Engineering in Kraljevo
University of Niš Faculty of Electronic
Engineering
University of Novi Sad - Faculty of Technical
Sciences
Technical College of Applied Sciences in
Zrenjanin
State University of Novi Pazar
University of Kragujevac - Faculty of
Mechanical and Civil Engineering in Kraljevo
University of Belgrade - Institute of Molecular
Genetics and Genetic Engineering
University of Kragujevac, Faculty of
Technical Sciences

The realization of PoC projects started in June 2018 through the implementation of two study
visits to the University of Maribor and Instituto Superior Technico in Lisbon, where four research teams
participated. Development and validation of prototypes for six PoC projects is ongoing, and for two PoC
projects IP evaluation and search of patent bases are underway. Support to the development of the
Commercialization Strategy will be given to research teams for whose projects and technologies have
the potential for commercial exploitation and commercialization.
As foreseen by the Operational Manual, the research teams whose PoC projects are approved
for support and partial financing within the IF4TM project are required to submit bi-monthly Progress
reports to organizing partner institution, showing the status of the project implementation and the action
plan for the next two-month period of implementation of the project. In this way, project monitoring
and proactive support for their successful implementation is enabled.
At the end of the pilot phase and lessons learned on the pilot implementation of the PoC program
in Serbia, an upgraded version of the Operational Manual for the PoC Program will be proposed by
IF4TM Consortium in order to sustain it in the coming years as a national program financed by the
responsible Ministry. The Operational Guide also allows universities to launch their own Proof of
Concept Fund and to implement the PoC program for their researchers, thus enhancing innovative and
research capacities and cooperation with the industry.
6. CONCLUSION
Proof of Concept programs and their financing are being introduced in recent years in various
modalities, depending on whether they are implemented by states as national funding programs and
support for the development of technologies and innovations, or implemented by universities from their
own resources to support their researchers and innovative processes internally. Practice has shown that
PoC program implemented by university have a better impact because it encourages the development of
an entrepreneurial university as socially responsible organisation that helps the development of a
knowledge-based economy and society. In addition, the return on investment is evident in shorter period
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as validated technologies are easier to commercialize with mutual benefits for
university.

researchers and

There are numerous support activities offered in the PoC programs in the world, but several of
them are most represented: Technical feasibility studies, Prototyping, Specialist testing and / or
demonstration testing, Market research, Market research and competition analysis, Intellectual property
protection, Intellectual property position assessment, Investigation of production and assembly options.
The Impact of PoC program can be quantitatively and qualitatively measured by positioning
technology and its development status using industry-recognized Technology Readiness Level (TRLs)
or Manufacturing Readiness Level (MRLs), before and after the PoC support.
The paper presents the results of the development of PoC program in Serbia within the IF4TM
project, the basic elements of the Operational Manual for its implementation, as well as some results in
the ongoing pilot implementation. The goal is to improve the PoC program after the pilot phase and as
such realize at the national level, financed by the ministry, or by research-driven universities in Serbia,
which recognize the importance of innovation and strengthening the third mission of the university.
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Abstract: The aim of this paper is to present the importance of entrepreneurship for the economy of any country,
to show the most important entrepreneurial characteristics, and then, based on the conducted research, to present
the results revealing the degree of presence of the observed characteristics in young people. Creativity, selfconfidence, and stress were analyzed through the results of the research, after which the measures were listed
which could support the development of these features among young potential entrepreneurs, as it is the group of
respondents that could potentially be a part of the development of Serbian economy.
KEY
WORDS:
ENTREPRENEURSHIP,
ENTREPRENEURIAL
CHARACTERISTICS,
ENTREPRENEURSHIP OF YOUNG PEOPLE, ENTREPRENEURIAL VENTURE, SELF-CONFIDENCE,
CREATIVITY, STRESS, INNOVATION
JEL CLASSIFICATION: I2 Education and Research Institutions.

1. INTRODUCTION
th

th

In the 15 and 16 centuries economy lacked any autonomy in relation to other spheres of social
life. The medieval world was static, and bloody political and religious wars were neither conditioned by
the economic logic, nor by the logic of capital flows, but were caused by primitive needs for looting and
plundering, as well as specific religious motives, which made various religious groups involved in
conflicts and open confrontations. In the Middle Ages, entrepreneurship in today’s sense played no role
in gaining political and economic power (Carter, Jones, Dylan, et al. 2006).
Changes are at the core of the entrepreneurial process, and the means for realizing the changes
are certainly innovations. It is supposed that an entrepreneur has to be creative in order to succeed in
dealing with increasing changes adequately, through innovations as the basic instrument. Innovations
are the result of creativity that provides perspective to different business opportunities. Entrepreneurial
orientation and innovativeness are not important only for the emergence of new business ventures, which
result in the creation of new enterprises, but also for existing enterprises. Therefore, an important
attribute of successful internal or corporate entrepreneurship is certainly innovation, or creativity, as the
starting point (Đuričin, Janošević, Kaličanin, et al. 2013).
We live in a highly dynamic environment that poses significant challenges for all business
subjects. Organizations are emerging, making changes and disappearing from the market scene in a
much more dynamic way than it was the case a few years ago. Entrepreneurs are under constant pressure
to introduce changes, while increasingly confronting the competitors. They are constantly facing
changes and challenges coming from the environment. In this context, entrepreneurship is more and
more seen as a very important lever for restructuring economy, its creative and most dynamic
developmental resource, and entrepreneurs are seen as initiators and bearers of innovative change
(OECD Fostering Entrepreneurship, et al. 1998).
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In many discussions entrepreneurship is treated as something very mysterious, as a talent,
inspiration, ingenuity and an artistic form. Very often, we talk about a great and brilliant personality
with innate affinities and abilities for entrepreneurial behavior. Entrepreneurs are people who can
present a particular idea or concept interestingly and provocatively, responding instinctively to the given
opportunity, with the ability to understand the moment and problem.
In modern approaches to entrepreneurship the most creative elements of entrepreneurial
behavior are put into the foreground, and therefore entrepreneurship is treated as a very rare and
therefore very expensive resource, difficult to copy and without a real substitute in the process of
creating a stable and sustainable competitive advantage in the market. Entrepreneurs are a managerial
subset, the most creative subset, which has the ability to recognize business opportunities, which hovers
in the chaos of the market, where many see something completely useless and negligible (Brigde, O
Neill, Cromie, et al. 2009). Entrepreneurship is a business philosophy oriented to future which is full of
business challenges and business opportunities, and it is precisely the business challenges and
opportunities which are the basis and key to technical and technological, economic and social growth
and development.
Schumpeter argues that the basic task of an entrepreneur is creative destruction, and the core
category of entrepreneurship is innovation in the broadest sense. Entrepreneurs constantly challenge the
status quo, seek changes and use them as potential business opportunities. Changes embodied in specific
innovations do not have to be material in nature. As Peter Drucker has shown, innovations can be both
of economic and social character. He believes that innovation is a specific tool of entrepreneurs, a means
by which they use changes as opportunities to perform various production or service activities. It can be
presented as a scientific discipline, that can be learned and that can be practiced. Entrepreneurs need to
explore, in a meaningful way, possible sources of innovation, as well as changes and their symptoms
that indicate opportunities and realization of successful innovations (Drucker, et al. 1996).
Thus, as a rule of thumb, entrepreneurs introduce innovations. They are a specific tool of
entrepreneurship. Innovation is an action that provides resources with new capacities to create wealth.
In fact, innovation is the creator of resources. Resource is actually a non-existing thing until a person
finds the use value of something in nature and endows it with economic value.
Instead of waiting for the "kiss of the muse" which would grant them a clean idea, successful
entrepreneurs take actions. They are in fact not looking for great innovations, innovations that will
revolutionize economy, create businesses worth billions of dollars, or those that will make someone rich
overnight. Entrepreneurs who start from the idea that they need to accomplish something great and are
in a hurry to realize that can be seen as doomed to failure. They are almost fatefully condemned to do
the wrong thing. One innovation, which at first glance can be very expensive, can ultimately prove to
be nothing more than technical improvement. On the other hand, innovations with modest intellectual
pretensions can turn into gigantic, highly profitable economic activities.
2. ENTREPRENEURIAL CHARACTERISTICS
As noted in the introduction, an entrepreneur is a person who expresses creativity in all phases
of business. He/she is innovative and believes that every challenge carries a potential chance for success.
The entrepreneur is responsible and capable of making decisions. He/she is brave enough to take risks
and able to manage the risks. He/she believes in his/her ideas and his/her qualities. He/she is persistent
and patient because he/she knows that success does not come overnight. He/she is aware of the
importance of being informed and always looks for a chance to achieve success.
An entrepreneur should possess a high level of self-confidence, be sociable and have excellent
communication skills. A successful entrepreneur is also distinguished by organizational skills. Good
entrepreneurs are self-critical; they recognize their own faults and organize their work in a way that
people from the environment will compensate their deficiencies using their abilities. Self-realization,
self-confidence, autonomy, risk acceptance, creativity, innovation, personal initiative, the ability to
integrate resources, and managerial skills are all that can be seen as essential characteristics of an
entrepreneur's personality (Pokrajac, Tomic, et al. 2006).
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An entrepreneur is a person with particular abilities, either innate or learned. In addition to the
necessary knowledge and determination, it can be said that entrepreneurs are also characterized by
internal restlessness, curiosity and the need to realize their own idea, where optimism is very important,
that is, the belief of entrepreneurs in the success of their ideas, without fearing the risk of failure.
Entrepreneurs are doing this because of a justified desire to achieve material rewards, or profit, but also
to achieve other goals, such as self-expression, social reputation, power and domination. Accepting the
claim that there is a certain set of characteristics that distinguishes successful entrepreneurs would mean
that the supply of potential entrepreneurs in any society is limited, since there is a definite number of
individuals who possess the innate characteristics necessary to become a successful entrepreneur.
Furthermore, such a conclusion has its implications for economic policy, because this raises the question
of effectiveness of measures of economic policy aimed at encouraging entrepreneurship. A realistic
approach to this question would recognize the undoubtedly great importance of the entrepreneurs'
personal characteristics for their success, but would not exclude the influence of measures of economic
policy that create an incentive business environment for the establishment of companies and the growth
and development of existing enterprises, which certainly contribute to this success. Given that
entrepreneurs are coming from different social strata, they are of different education, different family
background, and have different work experience and the like, one cannot talk about an appropriate or
typical entrepreneur profile. Nevertheless, most researchers who believe that entrepreneurs pose a
certain set of traits agree that successful entrepreneurs have certain common features that distinguish
them from other people. These characteristics usually include willingness to accept calculated risks,
emphasized need for success, desire to control their lives and destiny, creativity, self-confidence and
tolerance for failure that can be viewed through the dimension of stress.
Creativity allows entrepreneurs to identify a market gap, as well as the way to fill it. For
entrepreneurs who are creative it is said that they are sensitive to the problem, defects, knowledge gaps,
missing elements, disharmony, and are capable of identifying difficulties, looking for solutions,
anticipating or forming hypotheses about difficulties, testing them and finally communicating the results
(Aardt, Bezuidenhout, et al. 2002). The success of entrepreneurs often depends on their ability to think
outside the box and to arrive to a certain solution in a creative way. Creativity is certainly the most
important dimension for determining innovativeness, where innovativeness refers to the ability to
introduce novelties that initiate and enable the above mentioned changes. Innovations introduced by
entrepreneurs relate to new products, technological processes, raw materials or opening new markets.
Innovation is the main source of high profits. The source of the business idea is very important, but the
role of creative thinking is vital in developing, elaborating and translating an idea into action, and then
in all stages of its commercial life. Therefore, innovation should be permanent. Entrepreneurs with the
ability to innovate, i.e. the initiators of creative destruction are very important catalysts of economic
development.
Self-confidence is often highlighted as an outstanding feature of successful entrepreneurs. This
feature is expressed as a belief that entrepreneurs have the ability to motivate other people, mobilize
resources, initiate and implement changes, and the like. Similar to other characteristics, self-confidence
is a feature of successful and brave people, regardless of the area in which they operate. Studies confirm
that there is a link between the sense of self-confidence and the results achieved by some entrepreneurs.
In the initial stage of the entrepreneurial venture, the person who starts the business is, as a rule,
also the founder, owner, planner, organizer, financier, manager, or commercialist, accountant, controller
and the like. The entrepreneur often works alone or mainly with a small number of direct team associates.
This requires a lot of renunciation, time, and strength and inevitably causes stress, which is a condition
of long-lasting tension, which results in physiological, psychosomatic reactions, resulting in
deterioration of the state of health, sense of frustration, mental and physical exhaustion. Stress occurs
when a specific situation requires an individual or an entrepreneur to do something that is beyond his
usual way of customization or routine procedures. Then usually a number of symptoms occur − rapid
heart rate, high blood pressure, physical tension, depression, lack of appetite or excessive food intake,
and the like. The most common sources of stress are loneliness, absorption by work, interpersonal
relationships, as well as result-orientation. Stress control is crucial to a successful career. Some studies
have shown that in addition to self-discipline, ability and systematic work, success also requires
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controlling negative feelings, such as fear and tension. Psychologists argue that it would be desirable
for potential entrepreneurs to take into account their ability to control stress as well.
The above mentioned common characteristics of entrepreneurs are the result of the approach by
which entrepreneurs have some common features that distinguish them from other people. This approach
is based on the assumption that entrepreneurs are a homogeneous group. This assumption is not always
realistic, since it should be taken into account that entrepreneurs differ from each other in terms of their
motives for starting a job, tendency to develop their work, perceiving the work, and the like.
3. ENTREPRENEURSHIP OF YOUNG PEOPLE IN SERBIA
Like their peers around the world, young people in Serbia face a number of challenges when
entering the labor market. Thus, possessing innate or acquired qualities and skills that are of great
importance for starting an entrepreneurial venture is not crucial for their survival on the market.
Starting a private business is one of the solutions for those who have the affiliation towards
entrepreneurship. In addition to the lack of experience and risk inherent to entrepreneurship, young
people are largely deterred by the business environment that does not provide them with great support.
The fact is that young people lack experience, capital and proven earlier success, which are key elements
for starting and conducting a profitable business. All this makes young people vulnerable and less able
to adapt. The key missing elements are alternative or non-financial mechanisms, which would increase
the chances of being funded from existing sources. These mechanisms could include the provision of
mentorship and support for young entrepreneurs, thus alleviating the risky nature of newly-emerging
businesses. While securing a start-up capital is one of the biggest obstacles for young people when
starting a business, once when the business is launched, traits, skills and experience are essential for
success. Young people in Serbia lack basic knowledge and practical skills that are necessary for
entrepreneurship. The reason for this is partly in the lack of experience resulting from their age, and
partly that the formal education system does not prepare them for entrepreneurship in general.
The government and business environment are unable to keep pace with highly educated young
people who are the subject of research that will be presented in the following part of the paper. While
highly educated young people are making a run at their goals, public institutions and certain legal
solutions continually raise obstacles that slow them down. Under the term ''highly educated young
people" we mean innovative, smart, young people, whose business models show rapid growth and are
globally oriented. Their activities may relate to a product or service, whether it is an IT or an innovative
manufacturing company. In innovative industries where global orientation, high quality and flexibility
are the main determinants of competitive advantage, a rigid and outdated business environment seriously
impedes the growth and development of such enterprises. A large number of rigid laws has been
introduced in the past in order to guarantee stability and security of legal and monetary system, but this
system is not adapted to the modern environment. Fortunately, highly educated young people almost
never give up their entrepreneurial intentions and thrive, despite the obstacles created by the system
(Bobić, et al. 2017).
4. RESEARCH
The research was carried out at the Faculty of Technical Sciences, University of Novi Sad. It
was conducted in writing; the participants were required to fill in three questionnaires (Penezić, et al.
2003) − a questionnaire that provides results regarding their creativity, a questionnaire that provides
results regarding the stress present in their "business" environment, and a questionnaire that provides
results regarding their self-confidence.
The research involved 65 students attending the third year of undergraduate academic studies.
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GENDER
Male
42%

Female
58%
Male

Female

Figure 1: Chart showing the gender distribution of respondents

The respondent population consisted of 42% male and 58% female examinees.

AGE OF RESPONDENTS
25-35
2%

45+
0%
35-45
0%

20-25

20-25
98%
25-35
35-45

45+

Figure 2: Chart showing the age distribution of respondents

The age distribution was as follows: 98% of respondents were 20-25 years old, 2% were
25-30 years old, while there were no respondents aged 35-45, or over 45.

Level VI - three-year
vocational or
academic studies
0%
Level V - four-year
vocational high
school
3%
Level IV - four-year
vocational school
97%

LEVEL OF EDUCATION OF RESPONDENTS
Level VIII - doctoral
studies
0%

Level IV - four-year vocational school
Level V - four-year vocational high school

Level VII - four-year
vocational or
academic studies
0%

Level VI - three-year vocational or academic studies
Level VII - four-year vocational or academic studies
Level VIII - doctoral studies

Figure 3: Chart showing the level of education of respondents

Given that the survey was conducted at the Faculty of Technical Sciences, where the
respondents are students of the third year of academic studies, they are supposed to have completed the
level IV secondary school.
The IV level, or the four-year vocational high school, was completed by 97% of respondents.
3% of respondents have completed the V level, i.e. the four-year vocational high school. None of the
respondents have completed the VI level (three-year vocational high or academic studies), the VII level
(four-year vocational high or academic studies) and the VIII level (doctoral studies).
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4.1. Creativity
The results of the questionnaire showing the level of creativity among students will be analyzed
first.
The questionnaire was rated in such a way that respondents were answering questions with "yes"
and "no", where the answer "yes" counted as 1 point, while the answer "no" counted as 0 points. Then
the number of points was summed up and based on these results, the following results were obtained for
the 65 respondents:
0 - 5 points = 3 respondents
6 - 10 points = 24 respondents
11 - 15 points = 34 respondents
16 - 20 points = 4 respondents

Creativity

16 - 20 points
6%
11 - 15 points
52%
0 - 5 points

6 - 10 points

0 - 5 points
5%
6 - 10 points
37%

11 - 15 points

16 - 20 points

Figure 1: Chart showing the level of creativity among the respondents

0-5 points on the questionnaire were achieved by 5% of respondents.
Considering the fact that this category of respondents will be in the labor market in a few years, if they
decide to start their own business, this will definitely be very good for their competition, but not for
them. For this category of respondents, based on the questionnaire, it can be concluded that their level
of creativity is extremely low. This category includes people who are unlikely to make innovations that
will attract potential customers or users and companies will probably be short lived under their
management.
6 - 10 points on the questionnaire were achieved by 37% of respondents.
This category of respondents views their future work environment as very boring. Respondents in this
category neither strive to be creative, nor encourage creativity in themselves and in people in their
surroundings. What is very important for this category is that they should be directed to think less about
potential risks, because if they decide to embark on an entrepreneurial venture in future, their willingness
to take risks will be of great importance, as entrepreneurs should quickly respond to the changes in their
environment, and it is completely uncertain what the outcome of these changes will be. Also, it is very
important for them to develop a positive attitude towards the job. It is recommended that they develop
communication skills, which would enable them in future to be more effective in negotiating with their
potential associates and thus raise creativity to a higher level because introducing more creativity in
work will increase the effects and positively change the image of their company.
11 - 15 points on the questionnaire were achieved by 52% of respondents.
In this category of respondents, the results show that these respondents are not completely uncreative,
unlike the previous category, but what is similar to the previous category is the fact that they are too
careful to embark on ideas that seem risky, which certainly cannot positively influence the launch of an
entrepreneurial venture.
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16-20 points on the questionnaire were achieved by 6% of respondents.
For this category of respondents, it can be concluded that they are very creative people, who are
constantly looking for new ideas and new approaches, and that in the future they will certainly encourage
people in their surroundings to face challenges, but they are also ready to help them if they encounter
difficulties. They regard their potential work environment as a very exciting place and this category of
respondents actually represents potential entrepreneurs.
4.2. Stress
In this questionnaire, respondents answered questions with "yes" and "no", where the answer "yes"
counted as 1 point, while the answer "no" counted as 0 points. Then the number of points was summed
up and the following results were obtained.

Stress

20 - 25 points
15%
13 - 20 points
32%
0 - point

6 - 12 points

0 - 5 points
12%
6 - 12 points
41%

13 - 20 points

20 - 25 points

Figure 2: Chart showing the level of stress present in respondents

20 - 25 points were achieved by 15% of respondents.
According to the survey conducted and on the basis of the questionnaire, for this category of respondents
it can be concluded that their health is in great danger because they are extremely prone and exposed to
stress.
13 - 20 points were achieved by 32% of respondents.
When it comes to this category of respondents, it is quite safe to conclude that they are under a lot of
pressure and stress and are advised to seriously analyze themselves and change their attitude towards
future work. They are also recommended to talk about their problems with people close to them because
it is considered that the level of stress in individuals can be reduced in this way.
6 - 12 points were achieved by 41% of respondents.
For this category of respondents it can be said that they are prone to stressful situations on average,
which can be a cause for concern, but it should certainly be one of their primary topics for reflection.
20 - 25 points were achieved by 15% of respondents.
Based on the questionnaire, this group is considered stress-resistant. Like all other individuals, people
in this group also have their bad days, but they have learned to cope with the storms that life occasionally
brings. As long as they look forward, as long as they view their situations optimistically, this category
of respondents will be happy and satisfied both with their chosen work and private life.
4.3. Self-confidence
Unlike the previous two questionnaires that were analyzed, the results in this questionnaire were
obtained using the Likert scale, which was interpreted as follows:
0 – strongly disagree
1 – in most cases disagree
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2 – neither agree nor disagree
3 – in most cases agree
4 – strongly agree
After the respondents answered the questions by writing one number from 0 to 4 depending on their
answers, the values were calculated, and the results of each questionnaire were obtained.

More than 80 Self-confidence
points
0 - 50 points
6%
12%
70 - 80 points
37%
50 - 70 points
45%
0 - 50 points

50 - 70 points

70 - 80 points

More than 80 points

Figure 3: Chart showing the level of self-confidence among the respondents

0 - 50 points were achieved by 12% of respondents.
Based on the questionnaire, this group of respondents is advised to seek urgent intervention. This group
consists of very pessimistic people; they perceive everything around them in an extremely dark way,
including their environment and potential workplace. Every situation in which they find themselves they
regard from the worst perspective, perceiving business opportunities as unimportant and meaningless.
It is believed that the individuals from this group of respondents will not become successful
entrepreneurs, as entrepreneurs, by their very nature, should be very optimistic and believe in their ideas.
50 - 70 points were achieved by 45% of respondents.
For this group of respondents it can be concluded that they have a very serious problem. They simply
observe their environment as a place where any bad thing that can happen will surely happen to them.
70 - 80 points were achieved by 37% of respondents.
This group of subjects has a problem with self-confidence, but certainly cannot be characterized as a
group of pessimists. When people have a problem with self-confidence, they are advised to work on
their public appearance, because this is the activity through which they will have to work on their verbal
and non-verbal communication, and it will definitely increase their confidence which helps them
consider their situation in a rather optimistic way.
More than 80 points were achieved by 6% of respondents.
This category of respondents consists of future, potentially very successful entrepreneurs. In the
questionnaire this group showed an extremely high level of optimism. Entrepreneurs are optimistic by
their nature. When they start their entrepreneurial venture, they expect to succeed in it. However,
optimism by itself is certainly not sufficient. If a potential entrepreneur does nothing else but just sits
idle, optimistically expecting success, the only thing that is sure is that he/she will fail. Entrepreneurs
have to set a goal, believe that they will succeed and do everything to make it happen. The main
characteristic of optimistic people, which is of great importance for entrepreneurs, is to set goals that
they want to achieve and direct their thoughts to what they are currently doing.
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4.4. Discussion of results
Creativity
Analyzing the results from the questionnaire on creativity, it can be concluded that as many as 89% of
respondents view their future work environment as boring, or even if not completely boring, they do not
show predispositions for risk taking, although risk taking is very important for entrepreneurs. Based on
these results, it can be concluded that the number of respondents willing to undertake an entrepreneurial
venture in the future is very small, and this will definitely have a very bad influence on the development
of the country's economy in future, since young people, particularly those oriented towards
entrepreneurship, are the main promoters of economy.
Only 6% of respondents belong to the category of highly creative individuals. They are young people
who are willing to overcome difficulties that will be awaiting them in the path of their potential
entrepreneurial venture. It can be said that this category of respondents is actually real "treasure" for the
economy of Serbia. It is precisely because of the creativity they possess, that their education in
entrepreneurship is very important. The education curriculum should definitely provide them with at
least the basic knowledge on entrepreneurship, but certainly also on their further development and
improvement of traits and skills they possess. Apart from the fact that these young people could be
further directed towards launching entrepreneurial ventures, it is likely that this category of respondents
may actually achieve that, provided that they realize the unlimited benefits this field can offer them.
Stress
Results of the stress-related survey show that as many as 47% of participants are under a very high level
of stress, and a certain percentage of respondents are at high risk and it is even recommended that they
seek professional help. When we look at the labor market that they should face in future, these results
are actually not surprising.
Considering that the research is based on the analysis of the most important characteristics for a potential
launch of an entrepreneurial business in the future, the presence of stress among young people is quite
justified. Starting from the fact that there is no specific institutional or legislative problem that relates
exclusively to young people, which would not affect others, a certain set of conditions presents a
significantly greater obstacle for young people. Although young people have much more favorable
educational preconditions than adults and have a higher degree of interest in entrepreneurial activity, the
proportion of those among the young who actually start business is smaller than that among adults
(Schott, et al. 2015). A recent Global Entrepreneurship Monitor (GEM) study on youth entrepreneurship
has shown that “Young people, as a group, exhibit a significantly higher level of entrepreneurial
intention than adults (1.6 times higher). In the category of adult people, this intention is translated into
a relatively high level of actual entrepreneurial activity, while young people show significant
discrepancy between entrepreneurial intention and entrepreneurial activity. In addition, certain obstacles
are higher than the ones the adults face”. This confirms the assumption that young people are confronted
with bigger obstacles that impede them in realizing their intention to start business. The Government’s
support to youth entrepreneurship is still patchy − they do not understand the specific needs of young
people and do not create customized measures to support young entrepreneurs in particular (Marjanović,
et al. 2016). Solutions offered by strategies that seek to address the issue of access to funds and
knowledge in terms of youth entrepreneurship (the above mentioned Strategy of supporting the
development of SME, entrepreneurship and competitiveness for the period from 2015 to 2020 and the
National Youth Strategy for the period from 2015 to 2025) are often only partial and not applicable
throughout Serbia. In addition, a number of projects aimed at supporting the entrepreneurship of young
people through various funds and educational programs are not properly coordinated.
Self-confidence
Regarding the results of research in self-confidence, it is found that examinees can be much better in
terms of potential launch of entrepreneurial venture. As much as 57% of respondents have shown that
they have serious self-confidence problems. Being self-confident when it comes to future ideas is crucial
for entrepreneurs. The education system may certainly have an important role in acquiring and building
confidence in young people, potential entrepreneurs. By developing their communication skills, both
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verbal and non-verbal, and their public appearance, young people can build confidence to a certain
extent. This segment is very important because entrepreneurs are optimistic in their nature, and they
believe that they will succeed in starting businesses. Young people should be motivated to set goals for
themselves, they should believe that they will reach them and do everything they can to make it happen,
and be focused entirely on the core of their future business.
5. CONCLUSION
The aim of this paper was to show the degree to which the most important entrepreneurial characteristics
of young people have been developed and the extent to which they can potentially influence the
development of Serbian economy.
Certainly, there is a part of the analyzed category of respondents that shows tendency towards
undertaking an entrepreneurial venture in the future, and it is precisely this category in which
entrepreneurial qualities should be improved, primarily through education, followed by the government
measures with adequate support programs.
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Abstract: Engineering is a creative profession, so one of the most important qualities which should be developed
in future engineers is creative and innovative thinking. The aim of the present paper is to show the results of
mechanical engineering students’ creative work at the Technical College in Zrenjanin. It includes technical
solutions realized during practical sessions within two courses: Automation of Processes and Mechatronics. They
were also presented in student’s term papers or graduation papers. The models of technical solutions presented
in this paper are all exhibited in the Automation Laboratory at the Technical College in Zrenjanin and are used
for demonstrations.
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1.

INTRODUCTION

Creativity is defined by the experts as ability to create products which are new, original and
unexpected, but at the same time appropriate so that they could adequately respond to demands and
restrictions of a given task (Kaufman & Baer, 2004: 2). Beside characteristics of a person, process and
product, when considering creativity it is also important to take into account the effects of the
environment (Mooney, 1963) which may underpin or hinder creative potential of individuals. The
environment plays an important role in evaluation of a creative product as well (Csikzentmihalyi, 1999;
Feldman, 1999).
Enhancing creativity and innovation as well as entrepreneurship, at all levels of education and
training is one of the Europe 2020 strategy aims which the European Union recommends to national
education systems (Strategic framework for European cooperation in education and training „ET 2020“,
2010).
Talented and creative pupils and students are one of the most important national resources, a
potential that provides basis not only of economic progress, but the progress and development of the
whole society as well. In order to support them, the society and the state should offer them appropriate
conditions for their work and personal and professional development.
The first institutions responsible not only for the development of creativity of pupils and
students, but also for recognizing the creative and innovative potential in them are schools and
universities.

1
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2.
RESOURCES OF THE TECHNICAL COLLEGE OF APPLIED SCIENCES IN
ZRENJANIN AND THEIR ROLE IN STIMULATING STUDENTS' CREATIVITY
Having in mind the fact that engineering is a creative profession the Technical College of
Applied Sciences in Zrenjanin has been working on creation of an environment which stimulates
creative thinking. To achieve this goal a special attention has been given to creation of stimulating
curricula and modern laboratories as work settings which involve equipment, student-teacher interaction
and group work where students apply the theoretical knowledge in practical work on the one hand, while
on the other hand teachers strive to use effective teaching methods and strategies to foster students'
creative skills.
The contents of programs of study are regularly updated having in mind the aim of vocational
studies where the stress is on practical knowledge. They provide the theoretical background and
underpinning to the practical sessions. Since creativity is an essential component in engineering design,
most courses are project based and provide different opportunities for students to develop their
creativity. Students are assigned design projects to encourage them to explore their creative potential
while working individually or in a group with other students during practical sessions where students
solve different problems through individual or cooperative project-based learning using laboratory
resources to put their ideas into practice. The results of their work are presented in term papers, projects
and graduation papers.
Apart from attempts to create well-designed curriculum and program of study and wellequipped laboratories, the role of teachers as probably the most important condition required to provide
favourable environment for creative work is changing. They should use their skills, build attitudes, show
willingness and be aware of students’ needs. Therefore, teachers are required to permanently update
their knowledge not only about the contents of courses they teach, but their professional development
must also include learning about different strategies that can be used in the classroom while teaching
and assessing students’ work. The teaching methods are student-centred with flexible lesson structure
and classroom interaction and the role of teachers is to recognize, encourage, help and support the
realization of students’ ideas.
Keeping in mind that the Technical College of Applied Sciences in Zrenjanin is a college of
vocational studies, a special attention is given to finding solutions of real-life problem, which is in line
with the fact that a certain number of students are employed or self-employed and they face different
situations and problems in everyday work.
This fact offers the teachers an opportunity to assist the students in their attempts to find
solutions to those problems. In this regards, the students can use either the college laboratories where
they have available the equipment as well as the professional assistance, or they can show their skills in
companies where they have to complete mandatory internship and where their work is monitored,
instructed and assisted by teachers-mentors. This also gives the students opportunity to apply the
theoretical knowledge in a specific production environment.
In order to keep their professional knowledge and development continuing, the college regularly
organizes visits to professional fairs and exhibitions where the results of students’ practical solutions
are so they become visible to wider public, which also gives the students opportunity to meet their
possible future employers. These solutions are also shown at the college on important dates.
Moreover, there are different incentives offered through the signed agreements on cooperation
with local and regional companies which, among other things, include involvement of students and their
ideas in the manufacturing processes and their advances.
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3.

THE EXAMPLES OF REALIZED STUDENTS IDEAS

This part of the paper shows the table of selected students' ideas realized through individual
work during practical sessions within two courses: Automation of Processes and Mechatronics. The
shown models and descriptions of their development and operation were all presented either as term
papers or graduation papers.
Table 1. Selection of realized students’ ideas
3.1 A system for automatic maintenance of
liquid and temperature levels in a tank
The picture shows a solution to the problem
of automatic control of liquid and temperature levels
in a tank. The tank contains two sensors which control
the maximum and minimum liquid level. The sensor
for temperature level control is fitted inside the tank.
Electromagnetic valves for the fluid inflow and
outflow as well as the electric heater for liquid heating
are the actuators.
The Whole process is automatically
controlled by PLC with previously set parameters.

3.2 Capacitive sensors and their use
A student has designed and made two
contactless capacitive sensors. They are installed on
the outer side of the tank with the aim of controlling
the maximum and minimum liquid level. Hydraulic
pump switches on when the minimum level is reached
and switches off when the set maximum level is
reached. A finite-state machine, which is also a part of
the student’s project, controls the process.

3.3
Grippers
manipulators and robots

in

industrial

robotic

Design of grippers in industrial robotic
manipulators and robots depends on required shape,
dimensions and weight of a particular object. The
present mechanical gripper consists of electric motor,
screwed spindle, nut and grippers in the shape of
double lever. The mechanism converts the circular
motion of the electric motor into turning of the gripper
fingers and grasping of an object.
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3.4
white bottles

Automated sorting of green and

A conveyor belt which carries green and
white bottles passes through a detection unit with a
fitted sensor which detects the green bottles. The
sensor signal starts a mechanism consisting of an
electromagnet and a barrier installed on the conveyor
belt. The barrier turns and the green bottles are
removed from the conveyor belt. An automatic
counter which counts the separated bottles is also
installed.

3.5
Testing
contactless sensors

the

functionality

of

The present device offers a solution to testing
functionality of contactless sensors in mass
production. When activated, the signal lamp indicates
the functionality of the sensor.

3.6

Windscreen wipers with the rain

sensors
The designed sensor detects the presence of
rain and the electric signal starts the electric motor
which activates the wiper blades. An electronic timer
controls the time interval of wipers operation.

3.7

Parking sensors

The shown model car is equipped with the
sensors which alert drivers of obstacles while parking.
The display shows the distance from the bumper to the
obstacle in the range of 0.4 - 0.7 meters. If a distance
is smaller than 0.4 m, an automatic audio alarm and a
light signal are switched on.
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3.8

Automation of home pools

The automation of all functions of home
pools has been solved using Arduino processor. The
applications of the processors may be used to control
the water temperature, water level, water filtration and
the chemical composition of the water.

3.9

Car alarm and central locking

The car protection system including alarm
and central locking consists of components linked in a
system and put into function.

3.10

Roller shutters with remote control

Window roller shutters and garage roll-up
doors are simply activated using the remote control.
The built-in electric motor and the mechanism for
lifting and lowering are used to wrap the shutter
curtain around the roller barrel. The electric motor is
switched on and off using a remote control thus lifting
and lowering the shutter curtain.

4

CONCLUSION

Creativity and innovations have been globally recognized as the main driving forces of
technological and consequently economic development. The process of fostering creative and
innovative thinking should begin in early childhood and continue throughout all stages of education.
Higher education institutions play a particularly important role in this process since they prepare young
people for their future carriers and because they are expected to give their contribution to development
of the society.
Colleges of engineering have become aware of their crucial role in this process and have
introduced changes in their work with the aim of preparing future engineers for challenges in a fastchanging technologies and markets.
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Technical College of Applied Sciences in Zrenjanin has recognized its role and has defined the
goals in its mission statement which include participating in local, regional and national technological
development.
In order to achieve these goals it is necessary to create conditions such as professional
development of teachers so they could select creative students, form creative teams, offer them highquality professional knowledge on the one hand, and provide encouraging environment to boost
students’ creativity and foster their entrepreneurial spirit.
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1. INTRODUCTION
Different financial mechanisms are in use in the world to support the development of innovation,
and their application is adapted to the stage of developing an innovation 2. In this paper some guidelines
for implementation of crowdfunding are given. Crowdfunding is a relatively new mechanism for
financing innovative ideas and initial development of innovations, when on April 5, 2012, President
Obama signed the law3 that has encouraged the adoption of similar laws in other countries (Canada,
Israel, ...) and can serve as a model for the adoption of a similar law in Serbia.
2. FINANCING OF INNOVATIONS
Financing of innovations is a very risky investment. Many startups try to develop an innovation
and need financial support. Even if banks want to offer loans, for it (but it is not likely), it is difficult for
entrepreneurs and innovators to accept it as the risk of failure is high. In this case, they cannot continue
paying the installment and can bankrupt. Some government provide special innovation funds, such as
in Serbia, giving grants to innovative companies, usually startups and SMEs. But, this cannot be the
right mechanism for financing innovations. Innovations are marketable new or upgraded products, with
some original, unique and creative features or solutions. Only markets can decide whether a product is
good or not. If a product is supported by grants from public sources, it gets better positions in comparison
with its competitors, and in to fair market competition. Grants are suitable for funding research, but not
for financing of development of final, innovative products, planned to be launched on the market. They
must be competitive, based on new and innovative product features. The “market survival” should no
depend on any grant.
More suitable mechanisms for financing of development of innovations are:
•
Angel investment: This is a dominant mechanism in first stage of development, when relatively
low level financing is necessary for testing some new ideas i planning a innovative product.4 “Angel
investments are typically the earliest equity investments made in startup companies. Angel investors
are almost always wealthy individuals and commonly band together in investor networks. Often these
networks are based on regional, industry, or academic affiliation…. Sometimes angel investors fund
startups before the company has significant number of employees, and before there is a completion of a
proof of concept of the idea that they intend to commercialize. Angel investors are typically former
entrepreneurs who have experienced success in their ventures, and wish to continue working with
startups in a particular industry (or geographical region) even though they have exited the
entrepreneurial ventures that made them wealthy.”
•
Investment of Venture Capital (VC) Funds: Venture capital funds are investment funds that
manage the money of investors who seek private equity stakes in startup and small- to medium-sized
1

Institution/Affiliation: Belgrade Metropolitan University/Rector
Ferenčak at al. (2016)
3
https://www.gpo.gov/fdsys/pkg/PLAW-112publ106/content-detail.html
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http://lexicon.ft.com/Term?term=angel-investment
2
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enterprises with strong growth potential. These investments are generally characterized as highrisk/high-return opportunities. In the past, venture capital investments were only accessible to
professional venture capitalists, although now accredited investors have a greater ability to take part in
venture capital investments1. Venture capital investments are considered either seed capital, early-stage
capital or expansion-stage financing depending on the maturity of the business at the time of the
investment. However, regardless of the investment stage, all venture capital funds operate in much the
same way. From there, the venture capital fund seeks private equity investments that have the potential
of generating positive returns for its investors. This normally means the fund's manager or managers
review hundreds of business plans in search of potentially high-growth companies. The fund managers
make investment decisions based on the prospectus and the expectations of the fund's investors. After
an investment is made, the fund charges an annual management fee of around 2%, and some funds may
not charge a fee. The management fees help pay for the salaries and expenses of the general partner.
Sometimes, fees for large funds may only be charged on invested capital or decline after a certain
number of years. Investors of a venture capital fund make returns when a portfolio company exits, either
in an IPO or a merger and acquisition. If a profit is made off the exit, the fund also keeps a percentage
of the profits -- typically around 20 percent -- in addition to the annual management fee. Though the
expected return varies based on industry and risk profile, venture capital funds typically aim for a gross
internal rate of return around 30 percent.
•
Investment of Investment Founds: An investment fund is a supply of capital belonging to
numerous investors used to collectively purchase securities while each investor retains ownership and
control of his own shares2 . An investment fund provides a broader selection of investment
opportunities, greater management expertise and lower investment fees than investors might be able to
obtain on their own. Types of investment funds include mutual funds, exchange-traded funds, money
market funds and hedge funds. With investment funds, individual investors do not make decisions about
how a fund's assets should be invested. They simply choose a fund based on its goals, risk, fees and
other factors. A fund manager oversees the fund and decides which securities it should hold, in what
quantities and when the securities should be bought and sold. An investment fund can be broad-based,
such as an index fund that tracks the S&P 500, or it can be tightly focused, such as an ETF (Exchangetraded funds) that invests only in small technology stocks. The majority of investment fund assets belong
to open-end mutual funds. These funds issue new shares as investors add money to the pool, and retire
shares as investors redeem. These funds are typically priced just once at the end of the trading day.
Closed-end funds trade more similarly to stocks than open-end funds. Closed-end funds are managed
investment funds that issue a fixed number of shares, and trade on an exchange. While a net asset value
(NAV) for the fund is calculated, the fund trades based on investor supply and demand. Therefore, a
closed-end fund may trade at a premium or a discount to its NAV. Exchange-traded funds (ETFs)
emerged as an alternative to mutual funds for traders who wanted more flexibility with their investment
funds. Similar to closed-end funds, ETFs trade on exchanges, and are priced and available for trading
throughout the business day.
These financial mechanisms may be implemented for financing of innovations in different
stages of their life-cycles. As shown in Figure 1, angel investments, or, in facts, donations, are the most
appropriate financing mechanism in early stages of development of potential innovations, when
relatedly modest investments are necessary. When higher investments to innovative startups and
companies are necessary (for development of prototype or first innovative products need to lounche on
the market), then venture capital (VC) funds are providing necessary investments. When innovative
company have success on the market with an innovative product, they need to invest to manufacturing
pants, development of business and business networks. They need significant investments, and venture
funds are needed, or even banks with loans. These investments are relatively high, but with low risk, a
supposed with high-risk investments in initial development stages of an innovation, but with low
investment needed.
As shown in Figure 1, in early stages of development of innovations, crowd funding may be a
good alternative to angel investment of VC funds’ investments. Figure 1 also shows investments needed
1
2

https://www.investopedia.com/terms/v/vcfund.asp
https://www.investopedia.com/terms/i/investment-fund.asp
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for research, As opposed to innovation development, research in initial stages is highly depended on
angel investments, or grants provided by different (usually) public funds.

Figure 1. Investments in development of innovations in different stages of their life cycles.

3. CROWDFUNDING
What is crowdfunding
Crowdfunding1 2is a financing method that involves funding a project with relatively modest
contributions from a large group of individuals, rather than seeking substantial sums from a small
number of investors3. The funding campaign and transactions are typically conducted online through
dedicated crowdfunding sites, often in conjunction with social networking sites. Depending on the
project, campaign contributors may be essentially making donations, investing for a potential future
return on investment (ROI), or prepaying for a product or service. Crowdfunding has created the
opportunity for entrepreneurs to raise hundreds of thousands or millions of dollars from anyone with
money to invest. Crowdfunding provides a forum to anyone with an idea to pitch it in front of waiting
investors.
In the case of crowdfunding there are the following actors:
•
Innovation (startup) company - the issuer of securities that gathers money to finance the idea
of innovation and its development;
•
Investors who grant grants to an innovative company, based on investment or gift contracts;
•
Investment portal or broker through whom investment funds are required for investment
projects and collect the necessary funds within the prescribed deadline, i.e. performing the function of
an intermediary between the buyer and the seller of securities;
•
The Securities and Exchange Commission, which registers brokers and investment portals,
and supervises the work of all stakeholders to minimize the risks of investing and fraud.

The following funding categories exist:
1

http://crowdfunding4innovation.eu/study/about-study [accessed 6/11/18]
http://eurocrowd.org/2015/09/28/crowdfunding-in-europe-state-of-the-art-in-theory-and-practice/ [accessed 6/11/18]
3
https://whatis.techtarget.com/definition/crowdfunding [accessed 6/11/18]
2
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•
“Borrow” Crowdfunding – funders’ microfinance projects in return for a small interest on the
amount.
•
“Click” or social button Crowdfunding – funders pay websites, blogs, videos, etc, through a
social button added to the page.
•
“Donation” Crowdfunding – funders pledge money in return for goodies or just goodwill. E.g.
Kickstarter, Indiegogo
•
“Equity” Crowdfunding – funders are offered equity stake in the company in return for capital.
E.g. GrowVC, Crowdcube
For innovation development, the most appropriate funding category is “Equity” Crowdfunding,
as it will be descried later.

Figure 2. A typical crowdfunding process

Figure 2 shows a typical crowdfunding process. Typical phases of this process are:
1)
Phase 1: Convincing of potential investors, which includes the following steps:
a)
Pitch creation
b)
Screening – analysis of the pith
c)
Public offering of the pitch, which includes specification of the idea, funding goals,
funding deadlines and returns and awards to investors
2)
Phase 2: Public pledge money, when the investment platform collects, within a
specified timeframe, funds from investors. The platform shows current state of funds collected. After
the deadline, one of two decision options must made, depending of the crowdfunding model
implemented by the platform:
a)
“All or nothing” model: If the financial target has not been reached, the funds are
returned to investors.
b)
“Keep it all” model: Regardless of the amount collected, the innovation development
project starts.
3)
Phase 3: Project development: The startup company develops the innovative product
and launches it on the market. If the goal of crowdfunding was to share the profit generated by of the
product on the market, all investors get their part of it, according to the contracts they have. If the goal
is selling of the startup company, investors do not share the annual profit generated fro the sell of the
product.
4)
Phase 4: Selling of the innovative startup: If a larger company, or an investment fund
buys the innovative startup company, then, according to the contract, investors and the broker, share
parts of the paid price with the owners of the startup company.
4. JOBS Act (USA)
Investment funds are offered through investment portals that are registered with the Securities
Commission because they have to meet certain conditions, such as procedures that reduce the possibility
of fraud, check the directors and managers of companies, and ensure that investors do not invest more
than the law stipulates (and for the purpose of reducing possible damage from the wrong investment).
Crowdfunding may be misused and a legal framework for its implementation is necessary. For instance,
in the USA, so called JOBS Act [3] regulates relationships and responsibilities of above crowdfunding
actors an specifies, for instance, the following constraints:
•
The total amount sold to investors for a period of 12 months before the transitional period cannot
reach $ 1,000,000
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•

•

The total amount sold to an investor should not be higher than:
o 2.000 USD or 5% of the investor's annual income, ultimately its annual income, or its
value, does not exceed US $ 100,000;
o 10% of the annual income, where the total sum may not exceed USD 100,000 if the
annual income or value of the investor is at least USD 100,000 or more; i
o The transaction is done through a broker or investment portal that meets the set
requirements.
The issuer of securities must meet specific working conditions

Firms seeking investment capital must disclose some information about themselves, such as
the legal status of the company, the names of directors and managers, information on how the funds will
be used, how the value of the company is determined, the company's capital structure, and must indicate
the names of shareholders with more than 20% of the ownership share, the method of determining the
value of securities, as well as to indicate the risks of the buyer of securities related to minority ownership
and risks related to corporate affairs.
The company - the seller of securities, must publish the amount of funds it wants to collect
within a specified period, whereby these funds may not exceed the following values in the period of the
last 12 months:
•
100,000 USD or less: the issuing company must be accompanied by:
o tax return for the previous year, and
o accurate and complete financial statement of value, which will be certified by the Chief
Executive Officer;
•
more than USD 100,000 but not more than USD 500,000, the company encloses a financial
statement certified by a public accountant that is independent from the issuer of securities, using
professional standards and procedures established by the Commission for such purposes, and
•
more than US $ 500,000 (or some other value determined by the Commission) using the
financial statements certified by the auditors;
The Commission registers an investment portal that applies for registration as a broker or dealer
that meets the following requirements:
1.
remains subject to examination, and the obligation to apply the rules of the Commission;
2.
is a member of the National Securities Association
3.
must satisfy the Commission's requests that it considers appropriate.
Investment portal means any legal entity acting as a mediator in a transaction that includes
offers or sales of securities on behalf of others, but so that it cannot:
1.
offers investment advice or recommendations;
2.
require customers for purchases, sales or offers for the purchase of securities offered or
displayed on the website or portal;
3.
compensates employees, agents or other persons for searching for customers, the sale
of securities that are displayed on the website or portal;
4.
has, operates, owns or otherwise has investment funds or securities; or
5.
engages in activities identified by the Commission as such.
The importance of crowdfunding for development of innovations for Serbia
Serbia does not have significant financial resources for investing in the development of
innovative ideas and innovations. It does not have developed financial mechanisms to finance
innovations. Crowdfunding is therefore of particular interest to Serbia, since most of the funds raised
are expected to come from abroad.
It should be kept in mind that many individual innovators and entrepreneurs, have ideas for new
innovations, but do not have enough funds to develop and test their innovations, and to run their startups.
On the other hand, many citizens might be interested to invest few thousands euros in investment
projects that someone analyzed and recommended. Investment portals to raise funds over the Internet to
develop innovations could become a significant investor of innovative startup companies. However, due
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to the potential for fraud and the high risk in these investments, it is necessary to legally regulate
crowdfunding, primarily for two reasons:
•
to prevent fraud (primarily by a broker, but also by a securities provider); and
•
to limit the investments of legal entities and individuals, in order to minimize the damage if
their investments are wrong.
5. A MODEL OF CROWDFUNDING IMPLEMENTATION IN THE IT SECTOR
Implementation of crowdfunding of innovative startups and SME of in the IT sector can provide
visible and rewarding effects on the development of Serbian IT industry. We will briefly describe here
one of possible crowdfunding models which can lead to great effects in the software and IT services
industry. It is very common in the IT industry in the world that large IT companies buy small, but
innovative and promising IT companies that have previously successfully launched an innovative
product, technology, or service in the market. In this way, large companies avoid the risk of investing
in research and development, and speed up launching of new, innovative products in the market. Instead
of buying licenses for developed innovations, large companies just buy their owners. i.e. smaller
companies that developed them. It is cheaper and faster solution for them.
In addition to selling of IT products, the sale of small, innovative IT firms can become a very
lucrative business. There are examples in the world, when using crowdfunding through investment
portals, a startup company was developed and sold for more than ten times higher price than the funds
invested in its development (for example, Viber). Investors in development of these companies do not
become its co-owners, as in the case of investment funds. But, if the startup company is sold, they share
the profit from this sale.
A broker/investment portal (Figure 3), in addition to mediation between investors and entrepreneurs,
could provide the following services:
•
Due diligence analysis of the legal, economic and technological aspects of companies - issuers
of securities;
•
Registration of potential investors to innovation development
•
Provide help to startup companies to prepare pitches and their requests for investments;
•
Distribution of requests for investments of startups to registered investors, but also publishes
them on the investment portal, in order to attract new, not registered investors.
If the broker/investment portal does not collect the required funds within a specified period of
time, it returns the collected funds to investors. If it succeeds to collect the requested funds, or more, it
makes the contract with the startup on behalf of investors. The contract specifies shares of investors, but
also of the broker, of the profit generated when the innovative startup (developer of the innovative IT
product) is sold. As the broker and investors have an interest in preparing a startup company for sale,
as well as selling it better, the broker can provide, if necessary, not only the necessary consulting services
to the startup company, but can also help in finding a suitable customer of the startup company.
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Figure 3. The crowdfunding platform for IT sector

A national crowdfunding platform could be created based on the principles of public-private
partnership and founded as a joint-stoke company. The Serbia state could be one of majority
shareholders (with share up to 49%), and other shareholders may by private companies, banks and
individuals. For different industrial specialized crowdfunding platforms may be established before their
pitches are offered to the public.
6. LEGISLATION NEEDED TO SUPPORT CROWDFUNDING IN SERBIA
In order to apply crowdfunding for innovation by implementing crowdfunding platforms in
Serbia, it is necessary to make changes in the Law on Innovation Activity, as well as in the laws in area
of finance regulating the work of the Commission for Securities, the tax system and the operation of
investment funds. Serbia has not developed the legal framework for its security markets. It is probably
the best, in addition to amending some laws, to prepare a special law on crowdfunding platforms capable
to perform quality due diligence of proposed investment projects before
7. CONCLUSIONS
In our opinion, investment to shares of innovative start-up companies and implementation of
crowdfunding are more appropriate mechanisms for financing innovations and innovative companies
than grants or loans. Crowdfunding initiatives, besides of supporting of development of innovative
products, may also support development and selling of innovative companies.
Serbia needs to create an appropriate legislative framework for implementation for
crowdfunding, as it can be misused if it is not regulated and monitored. Implementation of crowdfunding
to support innovations in Serbia may provide significant funds needed to innovative start-ups.
Crowdfunding should be one of important elements of the Serbian innovation systems. The government
could be play two roles: as the legislator and as the investors to crowdfunding platforms, organized as
joint-stock companies.
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Abstract: This paper addresses a gap which has been long identified in the Slovenian research, development and
innovation system, where the transfer of knowledge between universities or public research organisations (PROs)
and enterprises is inefficient. It presents an idea for an Innovative Open Technologies (IOT) project, which aims
to encourage faster and more effective economic development of the Eastern Slovenia Cohesion Region (ECR).
IOT is designed as a regional and national development project, the primary objective of which is to form a
symbiotic connection between PROs, economy, intermediary institutions and local communities through open
innovations and technologies. The IOT project will connect all main stakeholders in the region and create a
significant added value for improving the development potential of ECR and Slovenia as a whole.
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1. CURRENT SITUATION
In 2000 the Lisbon Strategy set the goal for European Union to become the most competitive,
dynamic and knowledge-based economy in the world by 2010, and proposed policies that promote
cooperation between economy and science as the main mean to achieve this goal. Similar is true also
for the Europe 2020 Strategy, which aims to develop an economy based on knowledge and innovations.
The Republic of Slovenia is one of the smallest EU Member States, and a country in transition, which
went through major changes in the past few decades in its political organisation, and normative and
institutional environment, while its economy is facing a global competition. Slovenia was supposed to
have been the best prepared among the new Member States in the EU enlargement in 2004, and was
presented as a model of a successful transition state, however, the global economic crisis revealed the
weaknesses and deficiencies of the Slovenian economic and innovation system, as they are presented
below.
The main weaknesses are excessive fragmentation and insufficient cooperation among the
development and innovation actors, which hamper efficient transfer and use of knowledge, an inefficient
"knowledge triangle", as well as lack of targeted investment and focused research and innovation
activities in areas where the country and its regions have comparative advantage. The OECD Reviews
of Innovation Policy Slovenia 2012 report lists low productivity in comparison with other OECD
countries, low internationalisation, reluctance of universities to introduce changes, along with their poor
organisation and limited strategic capabilities in the academic sphere as the main weaknesses of the
Slovenian innovation system. (Lipnik, 2016)
Slovenia experienced some positive developments and trends in research and development in
the period 2005-2008, but these peaked in 2009, and since then there have been important changes in
the funding of research and development. On the one hand, the public funding allocated for research and
development has been reduced, while on the other hand, private funding has increased. The Science
Citation Index shows a high increase in scientific publications of Slovenian researchers and their
citations. Unfortunately, the number of highly cited scientific publications (top 10%) and European
patent applications coming annually from Slovenia is slightly less than half of European average.
Despite a rise in the number of publications and citations, the Republic of Slovenia is still witnessing a
low level of cooperation between science and economy and a low share of innovative enterprises. (Likar,
2014)
1
2
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Analyses of the Slovenian innovation system state several deficiencies, among others especially
the following:
• insufficient and inefficient transfer of knowledge from scientific and research sphere to enterprises,
• inadequate level of innovation, especially in small and medium-sized enterprises,
• slow progress in creating intellectual property,
• inefficient use of information and communication technologies in enterprises and the public sector,
and
• slow growth of the economy's productivity, and of the share of high-tech products and knowledgebased services in export.
A significant difference in development level of development regions (measured with the
development deficiency index, which includes, inter alia, GDP per capita, gross value added per
employee, gross fixed capital formation in less developed regions as a share of GDP, the share of
domestic expenditure for research and development in GDP, and the level of registered unemployment)
can be noticed between ECR and the Western Cohesion Region (WCR), with the latter having a
significant advantage (e.g. the development deficiency index of the Central Slovenia development
region is 35.5, while that of the Podravje region is 123.9).
ECR lacks research and development infrastructure and the capacities to develop excellence in
this field. Research equipment and data infrastructure in ECR is dispersed. There is duplication of
individual equipment among institutions, in some cases even within institutions. At the same time,
research equipment is in a large part depreciated, and partly also outdated.
Innovation activity, efficiency of enterprises and commercialization of research organisations'
knowledge and technologies are poor in ECR because of:
• deficiencies in research departments in enterprises,
• poor cooperation between (a) knowledge institutions and the economy, (b) enterprises themselves,
and (c) knowledge institutions themselves,
• fragmentation of supporting/intermediary institutions, which do not have sufficient critical mass and
do not provide comprehensive support,
• focus on product development based on technological development after inertia (push factor), while
not emphasizing development of products/services needed by the users/market (pull factor).
ECR is lagging far behind WCR in the scope of scientific talent (expressed as the number of
employed researchers per 1000 employees). There are few medium-sized and large enterprises in ECR
which would have a high added value and thus form a strong economic core. Economic activities with
low added value are prevalent. As a result, the net added value lags behind the Slovenian average.
Especially in times of crisis and when facing global social challenges, such as climate change, pollution,
and demographic ageing, the expectations that the society poses on researchers and enterprises fly high.
2. PROBLEM DEFINITION
The state-defined legislative framework can influence (by encouraging or hampering) the
mobility of researchers by providing different and more flexible forms of employment in labour
legislation, directing research through public funding programmes, establishing and promoting
intermediary and hybrid structures intended for knowledge transfer from the research sphere to the
economy (e.g. pre-incubators, incubators, technology transfer offices, technological parks, technological
platforms, centres of excellence, competence centres, etc.).
Joining the EU in 2004, Slovenia gained access to various resources, devoted to R&D, different
internationalisation mechanisms, and unlimited access to the single European market. European funds
in Slovenia were reflected strongly in investments in research and development. They were included in
the different public agencies instruments (i.e. TIA, SPIRIT, SPS), two calls for tenders for Centres of
Excellence (CE) (in 2005 and 2009), Competence Centres (CC) and Development Centres in 2010 and
2011.
The Operational programme for strengthening regional development potentials for period 20072013 included calls for tenders for the following instruments: Centres of Excellence, in the amount
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of 84.14 million EUR (8 CEs were established, out of which all have their headquarters in WCR, while
5 of them do not even include any PROs from ECR), Competence Centres, in the amount of 45.3 million
EUR (7 CCs were established, out of which only 1 has its headquarters in ECR, while 3 do not even
include any PROs from ECR), and Slovenian Economy Development Centres, in the amount of 185.3
million EUR (17 centres were established, among which the Gorenjska region received the most funds
in terms of project shares). The three calls for tenders were one of the largest programme investments
in R&D in Slovenia, with the total amount of almost 315 million EUR.
European funds presented a large financial investment in research and development, but they
also revealed certain flaws in the innovation policy, which were highlighted by the evaluations of these
instruments. Inadequate cooperation between knowledge institutions and the economy, and low
commercialization of knowledge and research achievements are a significant and often identified
problem of Slovenia's innovation system. Commercialization of knowledge as a basic principle of
Slovenia's innovation policy measures, is merely declaratory and has no concrete support. Centres of
Excellence are an example of one of financially best supported innovation policy measures, which
contributed importantly to building research infrastructure and connecting researchers and the economy.
Problems appeared, however, in creating, protecting and commercializing intellectual property rights
and interpreting commercial revenues. (Bučar et al., 2014)
The innovation system is not prioritized or recognized as the driving force of economic progress
in Slovenian politics. This is reflected in the constant organisational changes of the supporting
environment, and in introducing and abolishing instruments based on restrictive austerity measures,
rather than on the recommendations of evaluations that were carried out to increase the efficiency of the
innovation system and the funds allocated to R&D. The IOT project could take advantage of these
instruments, connect them better, and properly integrate them in improving the efficiency of the
innovation system in the long run.
3. SOLUTIONS
In cooperation with project partners, which are selected based on the "quadruple helix" principle
(i.e. knowledge institutions, enterprises, supporting environment entities, and representatives of the state
and civil society) we are preparing the IOT project application. The application defines the roles/tasks
of project partners and priority areas or content intersections, in which research and development
activities in the framework of the IOT project will be provided in accordance with smart specialization,
and on which the supporting services of the entrepreneurship and innovation ecosystem will focus. In
the framework of the IOT project, also a set of research, development and innovation projects will be
determined, supporting more active integration of scientific and economic spheres and other
stakeholders, and enabling economic breakthrough and sustainable development of ECR.
A modern Technology Innovation Centre at the University of Maribor (INNOVUM) will be
built, as well as other collocation centres in partner enterprises, organisations and local communities in
3

Technology Innovation Centre (TIC) is an organization focused on utilizing and supporting new technologies
through infrastructure which spans across a wide spectrum of activities from research to commercialization of
technologies. Most TICs are built from public funds, and later financially supported by public funds to cover
investment costs associated with starting and developing new activities or to assist with obtaining and
implementing funded R&D projects.
Like science parks, TICs are normally built near leading universities and provide equipment and services to
businesses based on new knowledge and technologies. Their objective is to develop their own know-how and
ability to cooperate with universities and other TICs. Similarly to universities, TICs work on R&D projects as part
of innovative programmes financed from public funds, they provide access to technological infrastructure and
customized research services. Additionally, they help businesses by allowing them to share R&D costs, access to
facilities and expertise in order to reduce their risks, shorten the time from lab to market and utilize synergies in
the know-how throughout the value chain.
Typical activities and outputs of TICs include expansion of manufacturing processes and production of technology
and application demonstrators. They help businesses to get beyond their abilities and what they could achieve with
their own resources by providing a range of support services while carrying the risk associated with inventions in
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the framework of the IOT project, which will aim for integration in their operation and follow the
principle of complementarity with INNOVUM. They will enable research organisations, enterprises and
other stakeholders to use research equipment and capacities for research and development activities on
new, advanced and key enabling technologies, based on the "open access" principle.
Entry points will be established at collocation centres in the framework of the IOT project. They
will be organised as "one-stop shops" and will direct enterprises and other stakeholders to appropriate
service providers and help them find solutions and partners.
In cooperation with banks and venture capital funds we will establish an investment fund, which
will enable all stakeholders (i.e. researchers, students and economic operators) to acquire seed and earlystage capital to establish start-ups and spin-off companies, and financial means for (co)financing further
development and testing of research results utilisation, making prototypes, carrying out market research,
testing innovative concepts, technologies or prototypes, and protecting intellectual property rights.
Experts will be trained to provide services at entry points and to manage and maintain research
infrastructure in collocation centres of the IOT project, to manage the investment fund, to manage
innovations and industries/economic clusters, to develop new products and services, and to support users
in using the equipment and interpreting the results.
Industries/economic clusters or technology platforms will be established in priority
technological areas of the IOT project. They will be organised as stakeholder forums (led by the
economy), which will create and promote opportunities for (international) R&D cooperation and
integration with networks and technology platforms, and encourage open innovation.
4. OBJECTIVES
Realising the IOT project will achieve a general reorientation of investments in ECR to research
and innovations for sustainable growth; supporting small and medium-sized enterprises for high added
value jobs; quality education and training; inclusive labour market which encourages sustainable
employment and social cohesion; ensuring productivity and added value growth; and integration of
climate change objectives and transition to low-carbon economy through efficient use of resources, in
all areas of region's development specialization, thus reducing the development gap between ECR and
EU's developed regions or cohesion and development regions in Slovenia.
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the early stage of their development. TICs act as catalysts to build new markets, innovative industries, clusters and
networks. An important aspect of a successful TIC is the weight and priority the public and private sectors assign
to innovation in their country. (Brighton et al., 2015)
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Abstract: The transfer of an innovation conceptual model is a complex process. It requires many changes in
attitudes, behaviours and values of the participants. This paper summarizes the initial observations and reflections
of the University of Brighton team who have been involved in both a Centre of Excellence for Creativity project in
the UK and the IF4TM project in Serbia. This summary includes the analysis of an exploratory survey of some of
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outcomes are made that point towards relevant issues in which to engage for embedding innovation in the Serbian
University sector.
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1. INTRODUCTION
Changing Education
The traditional view of University teaching has in the past been a tiered auditorium with a distinguished
professor at the front delivering a lecture; the so called ‘sage on the stage’ approach. That didactic
method has however for some years been a declining pedagogic model increasingly replaced by more
dialectic, open and experiential approaches to learning. Since the 1960’s, developments in teaching and
learning have included areas such as modularity and choice, student-centred learning, problem- and
project-based learning, blended learning and, increasingly, on line learning.
Background
Brighton Creativity Centre
In 1992 the University of Brighton (Brighton), along with all other Polytechnics in the United Kingdom,
became designated University Institutions under the Further and Higher Education Act (1992). In due
course the university would become a four-campus institution of around 20,000 to 25,000 students. In
broad terms, these ‘new universities’ were traditionally vocational, problem solving and practically
orientated in comparison to the traditional universities with a more research and theoretical orientation.
In 2005 the University of Brighton, in partnership with the University of Sussex, was deemed by the
Higher Education Funding Council for England (HEFCE) to be a Centre of Excellence in Teaching and
Learning (CETL) for Creativity. The award provided an opportunity for the universities to extend
research into the theory and pedagogy behind creativity (Morris 2010), and to develop Creativity Centres
to aid in both this process and in creative practice itself. At the close of the project in 2010, the Brighton
project team had hosted 653 events at its Creativity Centre with 11,179 participants, established 11
creativity fellows, funded 20 creative outreach projects and facilitated several other creative events
(Martin 2010).

1
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IF4TM
The Republic of Serbia (Serbia) numbers around seven million residents but has suffered through recent
wars, sanctions and underinvestment. Serbian Higher Education has a strong record in maths and
computer sciences, but the traditional pedagogy still favours a more didactic approach than might be
seen in Great Britain and other parts of Europe. It also has a long-term problem with students emigrating
overseas after graduation forming a part of the ‘Serbian Diaspora’ problem.
In 2016 an EU funded Erasmus project was agreed that included the aim of developing less didactic
approaches to teaching and learning in Serbian Higher Education and an indigenous culture of
innovation and enterprise. The Institutional Framework for the Development of Third Mission of
Universities in Serbia (IF4TM) includes seven Serbian higher education institutions and five European
partners including the University of Brighton team behind the Brighton Creativity Centre. This has
included Mr Mark Milne, Mr Richard Morris, Mr Steven Kilgallon and Dr Tim Katz. The team between
them has also been involved in teaching creativity and innovation in engineering (Walesh, 2018) and
product design for over 60 man years.
Brighton’s remit was to oversee developing programmes of:
• Social Engagement,
• Institutional Creativity Centers
• Creativity based workshops,
• Student Volunteers,
• Effective utilisation of resources and
• an Innovation-based campaign.
2. EXPLORING CREATIVITY IN SERBIA
Action Research
The Brighton team has been able to monitor the development of IF4TM as part of a research
investigation, in addition to undertaking active participation. Active research therefore forms a strong
part of the research methodology.
Anthropometric analysis
The knowledge gained from our experiences of the CETL project in Brighton included perspectives of
agency, constraints and were captured in several papers, videos and books. These experiences have
formed the grounded base for our investigation and reflection into the IF4TM project where we have
made direct and analogous comparisons. This is from the perspective of a team new to EU funded
projects. Our relevant CETL experiences are summarised as:
•

The team were unsure of how our colleagues would perceive creativity training, as mirrored by
the survey. When outcomes were better established (creative, entrepreneurial), the value was
recognised by our peers, but it was necessary to publish research data to ensure credibility in an
engineering context.

•

Many academic and bureaucratic domains within Brighton wanted to use the facilities just as a
nice meeting room. However, over the years the concept of having nice rooms for meetings has
disseminated so that the creativity Centre is now mostly left for creative and interactive
activities.

•

There was much IT input to the CETL, but much of it was more of a barrier than a help. Some
very user-friendly aspects remain, but sophisticated visual and sensorial systems have mostly
atrophied. The survey shows some expectations of the machinery itself being able to generate
creativity.

•

It has been the attitudinal and interactive nature that has promoted most of the benefits, many
of which are not expensive. The use of group-based creativity workshops has been most
effective in both training students and facilitating staff engagement.
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•

Students’ subsequent sketch modelling and prototyping is severely influenced by the available
technology: if laser cutters are available everything comes out box-like; with RP machines most
things end up constrained by their CAD systems and ability.

Investigative analysis
The second research strand is through an exploratory survey sent to all Serbian partners, as part of an
investigatory Action Research methodology (Walsham, G. 2018). The results of this study
(https://admin.onlinesurveys.ac.uk/account/brighton/analyse/383797 - Creativity QuestionnaireIF4TM, 2018) were used to frame relevant questions for our future visits, observations and focus groups
due to the limited response and hence the statistical robustness.
3. RESULTS
The results at this stage are summarised through the two investigative methods:
Our team observations
These can be assigned to two categories: Experience of the EU as “newbies”; and our perceptions of the
project context itself.
EU projects
In terms of commercial projects, education and research we have previously experienced, the EU
compares strikingly in that:
• The procedures can be very onerous and inflexible, with many obligations and requirements;
• These are rationalised by the need to account for public money
• Many of these requirements make no positive contribution to the project outcome
• Many of the requirements are quite esoteric and hard to understand by those unused to them
• Any project partner needs the overhead of a financial facilitator (not gate-keeper) that has EU
financial experience
• The onerous bureaucratic overheads can have significant demotivating effects on academic
staff unused to this mode of operation
Serbia and the IF4TM
Authors’ perceptions here are through diverse meetings and Trello activities, as well as group sessions
to reflect on the project’s position and UoB place in it. We have noted that:
• The culture is historically authoritative, or top-down;
• This is reflected in the view of innovative development in Universities (professors have good
research ideas, and then need to think of ways to exploit them);
• Development seems more focussed on hardware and processes, rather than developing
creative and innovative practice;
• There seems to be a procedural and rules-based innovation model, rather than an attitudinal
and cultural change requirement;
• There can be a resistance in accepting some suggestions as feasible within the socio-political
context of the Republic of Serbia and its University system;
• The relative inflexibility of the project has not been conducive to the utilisation of experiences
from partner institutions;
• Achieving a successful end to the project seems of greater importance than its long-term
efficacy.
Questionnaire summary
There have been limited responses to the survey trawl, so statistically valid conclusions were inappropriate.
Specific anecdotal results would be misleading and are therefore not quoted, although the direct analysis
of the results is available on line (https://admin.onlinesurveys.ac.uk/account/brighton/analyse/383797 Creativity Questionnaire-IF4TM, 2018). However, an integrating cursory analysis may help to focus the
action research in its next phase. Of interest was that:
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•
•
•
•
•
•
•
•
•

They have an eclectic view on creativity;
Serbian University staff are very optimistic about the centres;
There are opportunities to be creative;
They prefer independent creative working;
They are concerned about the (time) resource needed to change teaching methods;
They are also concerned about their peer’s perception of the creativity agenda within the
University curriculum and system, which has a large cultural inertia;
Although they see creativity as “trainable” they would not use on year-one students;
The recipients were nervous of the students’ attitudes to new methods;
Success criteria are perceived as very much quantitative, rather than qualitative.
4. CONCLUSION

The outcomes here are purely preliminary, and the outcomes for the further investigation are similarly
preliminary at this stage. As with the initial exploration and analysis, these cannot exclude our previous
experiences. The response of the conference attendees for this work will however be used to add another,
third triangulating input to the more detailed investigation to follow.
Suggestions for further investigations
Some issues seem to be coming up through both these exploratory methods as well as from the authors’
own experiences of embedding creativity and innovation within their institution. We would like the
reader to consider:
• There are many participants who are conversant and motivated in developing creativity
education and innovation enhancement within the Serbian partners. However, they are
concerned as to how easily it will be possible to implement the changes needed within the
Serbian University system. This seems to be migrating into a “change management” scenario,
rather than one of creativity technology implementation.
• What are the overall expectations of INNO and creativity spaces? There seems to be a feeling
that the technology enhancement will be very beneficial on its own. Is this how it will happen?
• How will the spaces be supported after the project, and from where will the resources to
support change come?
• Creativity does not necessarily mean good innovation or entrepreneurship. How is the
creativity suite to be optimally used for innovation?
• The need to identify and specify which change management methodologies would have
greatest chance of success in this scenario.
It is felt that consideration of these types of questions is essential to the long-term embedding of a
creative and innovative ethos within the Serbian university domain.
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Abstract: The transformational leader of 21st century, who is, at the same time, the leader in permanent
learning and creation, is different in understanding of the need to change his or her own manner and style of
communication with employees, who, under the impact and by accepting the change, themselves become creators
of added value in the company. The knowledge era is shifting towards the era of design thinking, entrepreneurship
and innovation. Some recent research show that collaboration, communication, creativity and critical thinking
are the four skills acting as indispensable wheels on the exciting 21st century’ journey. The Y generation and
digital natives are different in their learning style and the way in which they expect to be trained, and coached. By
2020, the share of Serbian Y generation among working population will be more than 50%, according to the
estimates of the Republic Statistical Office. The paper would represent results of the research conducted among
Serbian millennials regarding their style of learning and behavior, and attitudes toward collaborative and
interactive learning.
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1. INTRODUCTION
The intensity of changes, caused by digitalization and globalization, opens up space for new
manners of thinking aimed at sustainable company business-making for a longer period of time. The
planet is faced with several massive changes: while resources are obviously limited, human ambitions
and desires make them unlimited. Visibility of processes, transactions, and relations, enabled by the
Internet and social networks, calls for even greater responsibility so as to make communication, business
solutions, and cooperation as quality as possible. Survival of every human being, each organization, and
even nations, depends on the possibility to keep in permanent contact with progress and changes in all
spheres.
The way we communicate determines how we value employees, and thus the level of employee
loyalty to the company. In the current phase of economic life, business will be built on a model of
thinking rather than the model of creating products and services. (Mamula, Kužet, 2015) 21st century
leaders learn in order to create. They enjoy personal development. Lifelong learning is their
determination, and they approach learning with a passion and desire to gain new knowledge which will
be applied in practice.
2. THE ROLE OF LIFELONG LEARNING IN 21ST CENTURY LEADERSHIP
In an information-intensive age, education is mandated to respond to demands in two directions:
on the one hand, it has to transmit an increasing amount of constantly evolving knowledge and knowhow adapted to a knowledge-driven civilization; on the other hand, it has to enable learners not to be
overwhelmed by the flows of information, while keeping personal and social development as its end in
view. Therefore, education must simultaneously provide maps of a complex world in constant turmoil
and the compass that will enable people to find their way. (Nanzhao & Yunxiao, 2001)
Informal educational approach promotes and develops the “8 Key Competences for Lifelong
Learning” recommended by the European parliament and Council as necessary skills for the 21st
century. Long‐term objective is the development of attitude towards an "economy for the common good"
Univerzitet Metropolitan, Tadeuša Košćuška 63, Beograd
Student of Master academic Cultural Studies at the University of Belgrade – Faculty of Political Sciences and
enterpenour at Mirjana Nećak, pr, Q4U, Vojvode Vlahovića 49G, Beograd
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which will bring a better social cohesion, focus on solving local problems, better use of existing
resources and motivation of the youth to become agents of change (UNESCO, 2002). Digital
competence involves the confident and critical use of Information Society Technology (IST) for work,
leisure and communication. It is underpinned by basic skills in ICT: the use of computers to retrieve,
assess, store, produce, present and exchange information, and to communicate and participate in
collaborative networks via the Internet.
In order to release the potential of individual creativity and manner of thinking in the new
millennium, companies increasingly invest in intellectual property, rely on intense knowledge of their
employees, and use their proposals and proactivity leading to innovation. Lifelong learning is an
obligation of everyone who wishes to become and remain a serious player at the market. The job position
of a leader in the networking and collaborative economy era calls for a different manner of management
based on the important role of the leader who stimulates exchange of knowledge through a network of
stakeholders as well as the process of transfer of a part of his or her competences to co-workers within
the team. (Mamula&Ćoso, 2015)

Figure 1. - 21st century learning model

Source: 70:20:10 Model for Learning and Development (Gaša featuring Pixpired)
In the book “The inventive manager in 100 lessons”, Velimir Srića distinguishes between two
types of learning:
a) Learning for survival – is the ability of the manager or organization to adapt to the
environment, i.e. world and the market in answer to issues and challenges.
b) Learning for creation – is the ability of the manager or organization to actively change
their environment, recognize new opportunities, and find sources of creative ideas, to develop by
perceiving and forecasting, or even creating new development trends. (Srića, 2004)
Goleman and Boyatzis (2001, 2008) believe that companies interested in development of
leadership need to assess willingness on part of their employees to change and include them in their
development programs, applying tools which diagnose their strengths and weaknesses, strengthen their
communication skills, and release the potential for perceiving a broader picture and a step ahead, all
aimed at promoting company achievements. Leaders need to “shape” the new manner of thinking by
adopting non-directive coaching style to replace directive styles such as mentoring, advising, and
training. Many people use the terms mentoring, training, and coaching in almost the same meaning.
“Coaching is partnership with a client in the contemplative-provoking and creative process which
inspires them to maximally develop their personal and professional potentials.” (ICF definition of
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coaching) Coaching is a process which helps people to actively shift from the point where they currently
are (either in business or private terms) to where they want to be. In most cases, not everyone has a
defined idea where they would like to be; thus, coaching with its competences helps them find this out
on their own. Transformation of the manner of thinking is not simple, as it is not easy to change deeprooted opinions, beliefs, and perceptions of people. By asking carefully tailored questions, the coach
provokes thinking and reflection of experiences, thus developing potential and creativity. Coaching is
the most efficient form of work which enables use of the method of learning through experience
(learning by doing).
3. NEW GENERATIONS’ EXPECTATIONS AND TEACHERS’ ABILITY TO
RESPOND ON LEARNING ISSUES
Schools from all over the world are innovating learning designs and the manner of learning in
the digital era that students would need for 21st century success. New generations’ lifelong engagement
is based on digital platforms which present their systems aimed at ensuring their satisfaction, meeting
their expectations, and corresponding to their values and behaviors. According to research (Tapscott,
2009), some of the characteristics differentiating Y generation from their parents are: freedom to choose
what they find right and express their personal views and individual identity, customization and
personalization, the ability to change things to suit their own needs better, integrity and openness in their
interaction with others, entertainment and play integrated into their work, learning and social life,
collaboration and relationships as a vital part of all they do, speed of communications, obtaining of
information and responses to questions and messages, innovation in products, services, employers, and
schools, as well as in their own lives. It takes new ways of making learning interactive, personalized,
collaborative, creative, and innovative to engage and keep new generations actively learning in schools
everywhere. (Oblinger & Oblinger, 2005)
Faced with high costs of education and employers’ requests, students also insist that their
education should result in measurable skills and abilities. Modern educational institutions already have
incorporated “on the job” practice programmes for their students; thus, students have a greater
possibility of choice of employment. This actually makes the difference in the definition of a modern
university, because, before enrolling in university studies, the first thing students will look for when
choosing a faculty is the type of practice offered, and companies in which it is offered by universities in
the course of education. (Mamula & Ćoso, 2015) Even in Serbia, approach to the learning and teaching
is changing, starting as far as primary school. Teachers nowadays have not only the means but also the
obligation to learn how to approach teaching, from gender-sensitive topics to teaching methods. (Nećak
et al., 2016:75-76) Teachers adjusting their teaching methods to the demands of the innovative learning
and to new generations.
Collaborative learning is an instructional method whereby a group of learners work together to
achieve common objectives and goals. (Chen & Chang, 2014) Active and collaborative learning
practices have a more significant impact on student performance than any other variable, including
student background and prior achievement. Students are most successful when they are taught how to
learn as well as what to learn. Innovative behaviour of e-Learning are refreshed with development of
technology. Some of successful learning strategies which turned out to be effective among the millennial
generation are gamification, story-based learning, interactive videos, and others. (Mamula & Ćoso,
2015) E-Learning courses are supposed to be easy to navigate and ready for implementation via
exercises, case studies, knowledge checks, scenarios, storytellings, simulations and interactive games.
E-Learner likes to have the opportunity to be interactive by choosing different documents, videos, links,
and web pages as additional web resources. Games in E-Learning put an e-Learner in the position to
learn faster and more easily, make them engaged, and introduce thought-provoking questions.
Millennials like to be coached. To keep them focused, an educator can add humor. E-learner-centric
courses include challenge, control, collaboration, personalization, engagement, relevance, and
feedbacks. In order to have truly engaged e-Learners, their curiousity must be stimulated and sustained
along the entire course. (Mamula & Ćoso, 2015)
In the 21st century infrastructure teachers also learn to play the role of a facilitator and coach
providing knowledge and assistance. In the 21st century, teachers ought to manage the innovative style
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of classroom activities, supporting teams of students in terms of exploring and gaining new skills which
will prepare them for the future life. They need to be well-coordinated with current changes in curricula,
assessments and other key performance indicators. The coaching style of the educator relates not only
to the subject being taught, but also to the purpose and broader picture. What is important for the student?
What are his or her values? Teacher coaches can help students learn how to set goals, define measurable
action steps, and assess themselves. Their role is to facilitate brainstorming, ignite creativity and
integrate different strategies and tools in the learning process. Thus, students are supported during the
challenging studying time. Leadership coaching can prepare learners to take on future career more
seriously and confidently. (Mamula & Kužet, 2015)
Teachers will have to communicate and collaborate with students and other teachers and experts,
working in teams to create and share the most engaging and challenging projects. Thorough and
continuous investments in professional development of teachers will be of utmost importance in the
future transformation of educational systems world-wide. (Mamula et al., 2016) By asking carefully
tailored questions, the teacher as a coach provokes thinking and reflection of experiences, thus
developing ability and creativity. Coaching is the most efficient form of work which enables use of the
method of learning through experience. Such form of work implies responsibility of the very person
who is being developed, and his or her active participation in empowerment of their capacities and skills.
A new manner of thinking and communication of the teacher - leader with his or her students employees is needed so that results of synergetic action could be efficient and effective, thus making
faculties - companies successful in the 21st century business-making. (Mamula & Kužet, 2015)
4. WHY LEARNERS NEED A NEW WAY OF THINKING
We are witnesses to the fact that without an understanding of who Millenials are and why they
think and act in a way that is different from the older generation employers can disadvantaged when it
comes to communication, delegation of activities to teams or individuals, training and building
relationships with representatives of the new generation. Therefore, for them, it is not unknown how to
use these communication channels, both in teaching and in work process, because it offers interactive
lectures and authentic experience in the process of learning and work. (Barron & Darling-Hammond,
2008). Today, Millenials are mentees learning from older generation colleagues. At the same time, they
are mentors, transferring their knowledge and sharing it with the same colleagues they learn from
(reverse mentoring).

Figure 2. - Millenials and educators – learning in the digital age

Source: Mamula & Ćoso, 2015
Owners/managers of SMEs in Serbia with strong marketing orientation, in a constant changing
environment, should be more agile and open for novelties. Since their system of organization is more
flexible they could reorganise their employees in a better performing units. This type of organization
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allows managers to stimulate and motivate employees to be more creative in a process of finding
solutions for their customers’ needs applying constant dialogue. It seems that today it is not possible to
have a good marketing performance without an equally good innovation performance and vice versa.
This is because strategic marketing planning and strategic innovation management are interrelated in
many aspects. Strategic innovation concerns an organization strategy which draws continuous
competitive advantages, while the core of marketing efforts on part of companies is focused on being
faster than their competition at the market. Innovation is widely recognized as a means for companies
to become more competitive and successful. (Mamula & Popovic, 2015)
Technological advances brought about huge changes in consumers, market, and marketing over
the past century. The technology allows individuals to express themselves and collaborate with others.
According to Kotler (Kotler & al., 2010), the rise of three major forces shaped the business landscape
toward Marketing 3.0: the age of digitalization, the age of participation, and the age of creative society.
Understanding this transformation will lead to a better understanding of Marketing 3.0 as a nexus of
collaborative, cultural, and spiritual marketing. In 21st century marketing, or 3.0. marketing implies
consumer participation and co-creation in brand development, while from the standpoint of development
of corporate company culture, coaching has an important role in integrating employees through values
communicated by the company (involvement of their mind, body, heart, and soul). (Kotler et al, 2010)

Figure 3. - Value based matrix

Source: Kotler et al, 2010
5. THE ROLE OF INNOVATIVE MILLENNIAL’ LEADER IN CREATING
ADDED VALUES
We have to be aware that by 2020, the share of Serbian Y generation among working population
will be more than 50%, according to the estimates of the Republic Statistical Office from 2016. In
addition to the Y generation, generations of Baby Boomers as well as the X and soon Z generation are
also working. The development of IT leads to faster development of generations, and each generation
represents the specifics of their period. The way how to Y generation buy products and services differs
that older generation.
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Figure 4. - Serbian generations in the working age population of Serbia

Source: Data are from the last Census 2011.
When they find themselves in the role of managers, members of generation Y are very different
from managers who belong to previous generations. They prefer informal feedback and a more casual
work environment. The very title ‘manager’, as in the case of millennials’ leaders, is not so important
to them. What they find important is to have more autonomy, free time or get recognition for their work.
Growing up in a world where nothing has been promised not guaranteed, taught that their skills they
must acquire themselves, but also that they themselves seek ways to do so, They are very aware of the
problems facing the world in which they live, but also very optimistic in their wish to make changes and
make a better, more loyal to themselves, but also the team, and not to the structure of the organization
because young leaders are the ones who will lead the world in the future. While experts invest a lot of
energy and time to understand how to manage the generation Y, they actually do not realize that this
generation learned to lead itself. (Forbes, 2014/5/14) Successful young leaders should know how to
inspire employees. To enable mutual collaboration to all, they should have an understanding of
individual strengths and weaknesses of a generation and find the point where their opinions diverge and
define action steps so as to understand the differences.
The fact that they have excellent knowledge and use technology enables them to work much
faster and more productively than older colleagues. They also have a better approach to problems,
practical solutions, and clearly defined goals. Self-management is one of the key strenghts of the
Millenial’ leaders. Since the Y generation is a leader in the labor market all the more visible are changes
in the world of business and work environment.
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Figure 5. - Most important attributes when considering employment after graduation

Source: Research on Millennials and X generation, 2016
According to survey results conducted in March 2016, Millenials are a generation open to new
technologies, it offers space for the implementation of various forms of interactive materials using
digital channels.
6. RESULT OF RESEARCH - SERBIAN MILLENIALS IN A WORKPLACE
CONTEXT
An especially important topic in the story of Millenials and how they differ from American to
Japanese, and Japanese from Serbian Millenials. Research was conducted on a representative sample of
1,000 Serbian Millenials (aged 18 to 36), in order to get insights on different types Millenials and what
are the similarities and differences. Looking at the demographics, most of Serbian Millenials are in a
middle-lower material status, they just have enough to meet basic needs. Half of them live with their
parents, which is understandable given the fact that they are between 18 and 36 years of age and taking
into account the practice in our environment that they "fly away from the nest" later than is the case in
the West. Regarding education, about a third of them graduates from high school and do not continue
their education, one third have a university degree, and every fourth is a student.
6.1. Answers on the question what motivates me (would motivate me) and discourages
(would discourage me) in the workplace?
Although it is cited that important motivators are good relationships and the possibility of
personal development and training, less than a third of Serbian Millenials would leave the company in
which they currently work due to poor interpersonal relationships or lack of possibility for personal
development and training. If we compare the motivators for work in a company with demotivating
conditions it can lead to the abandonment of the workplace - we can conclude that good human relations
and the possibility of personal development and training more impact on satisfaction than dissatisfaction
of employees. Thus, two of the three Serbian Millenials would leave the company in which they
currently work for better job opportunities.
6.2. Answers on the question what is valued among employers today?
Serbian Millenials believe that some of the most sought-after skills in employees are
commitment to the job (69%), work efficiency (52%), literacy (46%), problem solving skills (44%) and
teamwork (40%). Dedication and responsibility, as well as emotional and social intelligence are the
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skills that women see more than men as the most wanted in the 21st century, while men think its
professional integrity. More than half believe that companies most value employees who are involved
and highly productive workers, indicating a perception of demanding performance parameters and
professional investment by employers to their employees. In addition, four out of ten Serbian Millennials
recognize that the skills needed for teamwork is a requirement of employers.
The motivators that are highly rated by the Serbian Millenials that have an influence on their
work are: a high salary, the possibility of training and improvement, lifelong learning, interpersonal
relationships, job security, a good balance of work and private life. If some of the motivators are not
met, people will look for a better business opportunity. As necessary skills for the effective performance
at work are: dedication, computer literacy, teamwork, loyalty to the employer, academic knowledge of
the profession. Most respondents considered that they possess all the skills necessary for job efficiently.
Part of the young people, faced with increasing competition in the labor market, realize that personal
development is extremely important as a kind of lifelong learning. They turn to informal forms of
training, visiting various seminars and trainings when they get an opportunity, use the programs for
professional training and volunteering, even when there is no financial gain. They realize that this, other
forms of profit are actually much more important, because it sets them apart from the rest of the labor
market and prepares them for the uncertain future. As generation Y are increasingly given managerial
positions, not only will the "team values" come to light, but will also impact on the community priorities
for organizations to become visible.
7. CONCLUSION
A new manner of thinking and communication of the leader with his or her employees is needed
so that results of synergetic action could be efficient and effective, thus making companies successful
in the 21st century business-making. In order to be competitive, the most important role of a leader todays
is to efficiently allocate employees so as to make them as creative and innovative as possible. The role
of coaching-style of the leader is in understanding employees by asking good questions, support in
defining and achieving goals, either professional or private, as well as integration and visionary
perception of future activities.
The role of the leader Y generation in comparison to other generations in the workplace is very
important, how to share and transfer their knowledge and skills, and the constant feedback, the feedback
necessary for complex projects and situations. Keeping everything in mind, we can say that this is a
generation that shares most of the values of previous generations, but unlike them, are prepared to
express their needs and wishes stronger and louder. The challenges in a multi-generational workplace
are not seen as insurmountable differences rather challenges whose goal is to harmonize generation and
be aware of the advantages of each generation can contribute to improving teamwork and business
results, applying collaboration and lifelong education. Using influence, relationships, and strategic
behaviour, leaders may inspire, support, streamline, and evaluate creativity of their employees, which
results in competitiveness of the organisation in modern business environment.
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Abstract: The importance of acquiring basic knowledge of entrepreneurship and intellectual property during
the academic studies, no matter in what professional environment in the future students will be, is of importance
for the improvement of their professional competencies in the field in which they are involved. The ultimate effect
is also the better economic indicators of business entities in which they are employed or a more significant and
measurable transfer of knowledge in the economy if they remain dedicated to scientific research. Entrepreneurship
is also a skill that is useful in both personal and social aspects of everyday life.
Knowledge based economy promote innovations and background of the majority of innovations lies in numerous
researches, prototyping and investment, so use of IP system can be critical in helping new ventures transform their
innovation potential and creativity into market value and competitiveness. The term “intellectual property”
encompasses a wide range of intangible assets – including patents, industrial designs, copyrights, trademarks and
trade secrets. It is important to young people to be familiar with intellectual property, understand its potential to
generate income and growth.
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1. ENTREPRENEURSHIP IN EDUCATION
Entrepreneurship is recognized as a key factor for economic growth, employment and personal
fulfilment. In order to address the entrepreneurial challenges of adults for entering into the selfemployment activities, innovative ventures or other business related activities in their professional life,
education should develop awareness on entrepreneurship from an early age. Entrepreneurship is also a
skill that is useful in both personal and social aspects of everyday life. It is also the part of
recommendation of European Commission for implementing the Lisbon Strategy for fostering
entrepreneurial mindsets through education and learning2. While recommendations to the public
authorities are related to the taking the initiative to promote the basics of entrepreneurship to primary
and secondary education, heads of schools and teachers, at higher education’s levels recommendations
are related to the inclusions of entrepreneurship as an important part of curriculum across different
subjects. Combining entrepreneurial mindsets and competence with excellence in scientific and
technical studies should enable students and researchers to convert their ideas into the products with the
commercial value in the market.
In accordance with the high number of research papers on entrepreneurship from the beginning
of 21st century3 that showed correlation of the cultural value and entrepreneurial mindset, there were
recognized several “entrepreneurial cultures”. In the countries and environment with the high
entrepreneurial orientation, organized entrepreneurial education is widely integrated into all level of
education. The lack of entrepreneurial education leads to the low level of intention for entrepreneurial
engagement in the student’s population4. Transformation of Serbia in the last few decades produced
economic and social changes that significantly influenced country’s educational system. The role of the
universities as an engine of economic growth and in development of entrepreneurship’s environment
and climate can have positive impact on students’ entrepreneurial activities.5 The role of universities is
to develop personal competences of students that leads toward behavior of entrepreneur such as creative
and innovative thinking, risk taking, initiative, planning, analysis, management, team work, autonomy,
1
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motivation, experiential learning, financial and economic literacy, ethical and sustainable thinking, etc.1
Entrepreneurial competences as a need of modern society have been recognized as one of eight group
of key competences for long-life learning. 2
Even though the role of universities in developing entrepreneurial skills is irreplaceable, it
cannot be seen independently from other institutional and financial infrastructure at national level that
should support fostering entrepreneurship. It has been recognized in Serbia and 2016 year was dedicated
by the government as a year of entrepreneurship. Also, developing the entrepreneurial mindset through
nurturing its potential is the long term goal that could be achieved through all educational levels, from
primary to high education. At the high level education, it is important that education on entrepreneurship
should be spread not only through the fields social sciences like economy, management, finance,
business, but also in engineering and natural science’s fields raising the competences of students for
converting the innovations and the research results into different business models. In that manner,
cooperation of universities with the private sector for experiential learning should be more constructive.
2. INTELLECTUAL PROPERTY AND UNIVERSITIES
Having in mind that knowledge based economy promote innovations and background of the
majority of innovations lies in numerous researches, prototyping and investment, IP system can be
critical in helping new ventures transform their innovation potential and creativity into market value and
competitiveness. Intellectual Property rights (IPR) allow innovative entrepreneurs to protect their
inventions.3 This is particularly the case for new enterprises, as these rely heavily on exploiting
intellectual capital in their business models. Protecting an invention is only one of the many roles that
IPR may play in innovative firms. Other functions that companies fulfill with IPR are 4: positioning in
global markets; signaling value to investors, competitors and partners; accessing knowledge markets
and networks; defending themselves from patent infringement suits; blocking rivals from patenting
related inventions; using patents in negotiations over technology rights. The role of IPR in accessing
external finance is particularly important and IPR could serve as collateral for bank’s or other loans.
Shane (2011) also stresses that an effective IPR system allows entrepreneurs to have more time to grow
their businesses before their ideas are imitated. For a new firm, time is crucial in order to collect funding,
develop the supply chain and reach the market – all aspects in which big companies have a competitive
advantage. Effective patent protection may allow a new firm to compete on the basis of differentiation
rather than on the basis of costs. This is another a crucial asset for new ventures, since big firms generally
have a strong comparative advantage in producing at a lower cost. For knowledge based intensive startups, patents are often the only asset entitlement they can use to raise funding. 5
On the other hand, universities and public research institutes contribute to innovation in various
aspects. A traditional way of exhibiting new results is through scientific publication and the knowledge
embodied in technological innovations and inventions that are later taken up by innovative firms or had
been done in collaboration with the firms. Over the last few decades, commercialization of the
knowledge that universities generate through spin-off companies or through licensing out its protected
intellectual property had been imposed and later accepted at national level (EU) as a recommendation
of European Commission for its member states through Code of Practice for HEIs as a way of generating
the income from the generated knowledge 6. It was accepted as a justification of public investment in
research for socio-economic benefit and economic growth.
Active engagement of universities in IP management and knowledge transfer need not conflict
with their education and research missions. A proactive IP policy may generate additional revenues for
the university, but this definitely is not the sole objective. It can support their mission of generating
socio-economic benefits for society, and can become a key element to attract students, scientists and
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further research funding, in particular from the private sector and at international level. (Code of
Practice, EC 2008).
Despite the incredible importance of intellectual property to the overall economy IP education
largely remains the province of law schools. Although the idea of teaching IP-related subjects at the
undergraduate level has grown more popular in recent years, there is still more work to be done towards
introducing IP into course curriculum.1 The term “intellectual property” encompasses a wide range of
intangible assets – including patents, industrial designs, copyrights, trademarks and trade secrets. It is
important to young people: to learn to be familiar with intellectual property, understand its potential to
generate income and growth and to respect other people’s intellectual property rights.
IP rights and related themes, beside in the Law schools, usually are introduced through IPrelated education areas that could serve as the entry points to introduce explicit mentions of IP:
entrepreneurship education, arts education, information and communications technology (ICT)
education, Science, Technology, Engineering and Maths (STEM) education2.
3. IF4TM ANALYSIS
Within the IF4TM project3 one of the activities within the work package 4 - Continuing
education dimension was mapping of activities in continuing education and lifelong learning for activity
4.1 Defining integrative university approach in continuing education dimension. Parts of the two
questionnaires were dedicated to the inclusion of entrepreneurial and IP topics in formal or CE curricula
of 7 Serbian HEIs that are the partners in the project. Universities included in survey within the first half
of 2017 were: University of Belgrade, University of Kragujevac, University of Niš, University of Novi
Sad, University of Novi Pazar, Technical College of Applied Sciences Zrenjanin as state funded HEIs
and Belgrade Metropolitan University as the private one. Even though not all the faculties at partner’s
universities answered the questionnaires, there were 35 questionnaires 1 answered by the management
of faculties and 705 questionnaires 2 answered by researchers and teachers. On the basis of answers
some conclusions and recommendations could be brought.
3.1 Entrepreneurship
At almost two thirds half of the faculties (21 out of 35) that responded the survey there is
entrepreneurship included in some study programs. Depending on the faculty’s field, entrepreneurship
teaching varies from dedicated subject to the topic to inclusion of the entrepreneurship into the curricula
of other subjects. Separate subjects on entrepreneurship already exist at the faculties of economy and at
some of them as a separate study program, in the study programs for management at technical faculties
or within the subjects that includes management of innovations in the particular scientific field of the
faculty (Entrepreneurship and innovation, Entrepreneurial management, Entrepreneurship in ICT,
Engineering management of innovation, etc.). There are also subjects at the art schools that include
entrepreneurship.
75% individual respondents have a positive attitude on inclusion of entrepreneurship in education
curricula at their HEI, but answers on the ways of inclusion vary as it is shown on the Graph 1.
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Graph 1: Answers on the ways how entrepreneurship should be included in education at HEI
Opinions are almost equally split among introduction of entrepreneurship as a separate subject
in formal study programs and as a separate course within Continuing education.
Teachers who deliver the lectures on entrepreneurship acquired competence in this field mostly
through formal education (economy and management study programs at HEIs), some of them declared
that they combined formal and continuing education and the smallest number of teachers declared that
the competence for entrepreneurship education they acquired only through CE. Even though there are
some programs where teachers can acquire necessary competence for entrepreneurship, there is a need
for designing special program for each of faculties’ field in cooperation with the teacher of business
economy as well as to motivate the teachers to upgrade their capacities for inclusion the entrepreneurship
fields wider in their curricula.
Significant contribution to entrepreneurship development at universities are provided by
business incubators and science and technological parks as well as more often new hubs establishment.
One of key missing link is connecting the students and researchers from different faculties for
developing new ideas in cooperation. Establishment of creativity centers within the IF4TM could
address that challenge which would be the place for linking the experts with the different expertise.
3.2 Intellectual property
At 4 out of 7 HEIs that participate in IF4TM project there are some forms of regulation of IP
generated at universities, mostly as a Rulebook on IP management. At the level of members of
universities that legal act had been trans ponded at 9 out of 25 respondents at faculty’s level. The number
of faculties that responded the survey cannot represent the general application of that legal act since
some universities were not represented with majority of its members (eg. UBG). The real application of
the rules for IP management at the level of faculties has not clear defined yet. During the project UKG
brought the Rulebook on IP at university level.
In regard to the inclusion teaching on IP, at 11 out of 25 faculties that responded to
questionnaires about IP there are IP topics included in some subject, as separate one or within the
existing subject. The question of relevance of data depends on number of respondents. On the other
hand, the majority of individual respondents with the high percent (68%) showed willingness to
introduce IP as a part of study programs. Half of respondents would like to introduce IP as a separate
course within CE while one quarter would like to introduce IP as a part of study program and one
quarter as a part of existing course.
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Graph 2: Respondent’s answers on the ways how they would like to introduce IP in education
58% respondents expressed the need for additional teaching material for raising the
competences of teachers in IP topics. Mapping analysis had been conducted prior to the workshops on
IP management that were conducted later on within the activity 4.2 of the project by the Intellectual
Property Office and its Education and Information Center. Intellectual Property Office of the Republic
of Serbia as a partner in the project prepared additional material that could be used for teaching on IP.
Part of material had been prepared by European Patent Office and translated in Serbian as Patent
teaching kit but also updated with the IP basic and IP Management topic. Also, with curricula for
workshops, additional sources of material for reading were obtained as well as a list of teaching books
and tutorial for creation of curricula for different fields (STEM fields, socio-humanistic fields, arts, etc.).
The teaching material created is intended mostly for non-law schools which has in their study programs
separate subjects related to specific industrial property rights, copyrights and other IP related issues.
One of the main goal of IP Strategy in previous period 2011-2015 as well as continuation in part
in new, recently adopted one for 2018-20221 is education and capacity building for knowledge transfer
in the function of the improvement of intellectual property application in the business environment.
Measures for reaching the goal are: the introduction of intellectual property teaching at universities
through accredited study programs, stand-alone courses or other subjects adapted to educational profiles,
as well as through continuing education courses; formal introduction of third mission of universities in
the Law on higher education; raising the level of IP management in R&D organizations; adoption of
national recommendations for universities and institutes in IP management in knowledge transfer; other
measures for implementation of IP system in innovation activities of SMEs and infrastructure support
for innovative projects that includes commercialization of IPR. Measures are in line with the framework
of IF4TM project, so previous topics of inclusion or enlargement of entrepreneurship and IP education
at universities would contribute to the fulfilment of goals set in the IP Strategy.
3.2. Introduced new subjects into universities’ curricula
During the IF4TM project 15 new subjects were introduced at 7 HEIs that encompass in
curricula topics of entrepreneurship and intellectual property. Entrepreneurship have been included in
10 subjects at partner’s HEIs. Majority of subjects as a subject of studying have management and
entrepreneurship in business, business development planning, introduction of product to the market and
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similar and some of them are closely related to management and entrepreneurship in specific scientific
field. Majority of subjects are introduced at technical faculties.
IP topics have been introduced during the project IF4TM within the seven subjects. Four
subjects are dedicated to teaching only intellectual property at two law schools and at two technical
faculties, while one subject includes intellectual property within the management of innovations and
two subjects combine intellectual property with entrepreneurship topics.
Even though the subject of work package was not the analysis of existing study programs that
include above mentioned fields, in the Integrated report on improving faculties study programs with
entrepreneurship and intellectual property, part of report is the table with the existing subjects at
partner’s institutions based on submitted information and research through available syllabus at HEI’s
websites. (Activity 4.5 of IF4TM). The table cannot be considered as the final one but informative one.
In the table there are 35 subjects that include entrepreneurship and 35 subject that include IP in syllabus.
Five subjects have the common denominator both fields, entrepreneurship and intellectual property.
4. CONCLUSIONS
In order to achieve the long-term effect of creating an entrepreneurial spirit of young people,
regardless of the choice of scientific fields, it is necessary to reach consensus and raise awareness about
the importance of this topic for the professional development of students and researchers, but first of all
to clearly define the position of faculties to dedicate the part of education and research in that direction.
Presence of entrepreneurship education is notable at Serbian universities but it should be included into
the subjects of almost all faculties’ study programs with customization to specific scientific\teaching
fields. Also, recommendation based on individual mapping analysis at HEIs is to make additional efforts
at all faculties for inclusion of intellectual property in as many curricula as possible, either through the
introduction into general acts or through facilitation and additional training for teaching staff which are
willing to include this field in their subjects.
Whether it's about one or another area, raising awareness about the necessity of change and the
introduction of new topics that address challenges of society (intellectual property, entrepreneurship,
etc.) in education is something to be looked at in the long run, and what should be methodically done in
the upcoming period.
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Abstract: In this paper, new tendencies in engineering education at Faculties of Electronic and Mechanical
Engineering as parts of University of Niš will be considered. These tendencies are caused by immense ongoing
changes in modern industry and labour market. Modern engineering curriculum can no longer emphasize narrow
specialization in their field of expertise but has to strongly promote practical learning and development of digital
and entrepreneurial competences among the students. Various national and international projects can provide
substantial help in reaching that goal.
KEY WORDS: ENGINEERING EDUCATION, CURRICULUM MODERNIZATION, ENTREPRENEURIAL
COMPETENCES, IF4TM PROJECT

1. INTRODUCTION
Ongoing changes in world economy and industrial production, caused by the rapid development
of information technologies and technological innovations, dictate continuous modernization in the
education process. Engineers of today cannot be trained in the same way they were trained before.
Modern engineering curriculum should not be based only on new teaching methods and regular
introduction of new lecture topics, but also on the strong practical part of learning and development of
digital and, especially, entrepreneurial competences among the students. Acquiring basic knowledge on
intellectual property and entrepreneurship during academic studies, no matter which professional
direction will later be chosen by students, is of great importance for the advancement in their future
professional lives as well as for better economic indicators of the companies in which they will be
employed.
This paper describes attempts of professors at two faculties of University of Niš (Faculty of
Mechanical Engineering and Faculty of Electronic Engineering) to cope with modern challenges in
engineering education related to the development of entrepreneurial competences among the students in
the sense of encouraging their active participation in society, future job search and launching start-ups.
These efforts are in the line with proclaimed goals of the Serbian Ministry of Education, Science and
Technological Development to help development of new and innovation of existing study programs that
support the labour market needs, improve entrepreneurial skills of students and cooperation between
higher-education institutions on one side and companies and other interested actors in local communities
on the other side.
In order to fulfil set goals regarding realization of entrepreneurial ideas and innovations,
professors, assistants and students of these two faculties besides usual facilities (classrooms,
laboratories) also have at their disposal help of recently established university’s Innovation and
Creativity Center. These centres were founded on the basis of the Erasmus+ project IF4TM (Institutional
framework for development of the third mission of universities in Serbia). Project supports development
of a third mission (technology transfer and innovation, continuing education and social engagement) at
1
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higher education institutions in the Republic of Serbia. The role of the Creativity Center of the
University of Niš is to foster the creativity and innovation of young people in the academic population,
to teach them on intellectual property topics and thus contribute to creating an environment in which
they can realize their entrepreneurial and research potential. Creativity Center also organizes the
competition for best ideas of students whose goal is to help students to develop their business ideas and
manage their innovations.
2. NEW EDUCATION MODEL AT THE FACULTY OF MECHANICAL ENGINEERING
2.1. Motivation
Modern mechanical engineers have to be able to follow entire life cycle of a product, from idea
to its concretization through manufacturing, distribution and recycling. Their job is to develop new or
improve existing products and, in that way, to fulfil demand-driven market needs through creativity,
innovation and technology. The implementation of the product idea goes through advanced design
methods and technologies like 3D graphics systems, simulation software and virtual and physical
prototypes. Ever-changing market dictates a fast and accurate development of ideas and their realization.
This leads to parallel and complex processes in product development and production which requires a
methodical approach in solving problems, where teamwork is increasingly important. New sales
potential is recognized through continuous innovation in interaction with the market where important
part is the business plan which describes the cycle of strategic planning and supports selection of the
optimal production concepts considering cost and revenue as well as needed resources.
2.2. Modernization of curriculum
In order to achieve above mentioned goals, the new education model in the field of product
development was defined at Faculty of Mechanical Engineering, University of Niš (Miltenović et al,
2013). Implementation of new education model was performed through several subjects already existing
in the curriculum, but also through newly accredited study programs like master program Engineering
Management. In this model, theoretical education is contributed with practical experience and this
knowledge is implemented through seminars and praxis with real examples from industry. The
modernized courses integrate theoretical and methodological knowledge and they are designed to
promote the development of creativity by combining the lecture with independent development work of
the students.
During the lectures, students are introduced to product development of industrial enterprises
with particular reference to the requirements of small and medium sized companies. Based on practical
experiences and examples from industry, the theory of planning, design, cost control and management
of the development and innovation process is discussed. Problem solving processes, system analysis,
team leading, product lifecycle and development strategies are presented, as well. Students are taught
how to define profile of the product and product concept from ideas and how to efficiently evaluate
different concepts and solutions. Lectures are accompanied by practical workshops where the
knowledge is actively built up and developed with the first real application experiences. This is achieved
through direct and practical translation of the learnt methods directed to the industrial product
development process and simulation of team work during solving of practical problems.
2.3. Study program Engineering Management
The professors of the Faculty of Mechanical Engineering recognized the need for separate
master study program that would deal with all the modern industry production demands and developed
study program Engineering Management1 with the goal to broaden the academic knowledge and skills
acquired at the undergraduate level of studies, within the chosen specialized field. The study program
of master academic studies in Engineering Management is conducted within five modules: Energy
Management, Industrial Management, Management in Transport and Logistics, International Project
Management and Entrepreneurship, Innovation and Product Development Management. The last two
modules are particularly interesting from the entrepreneurship side because they consist of the courses
like: Methods and techniques of project management, Technology-based entrepreneurship,
1
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Entrepreneurship and creative industries, International marketing of products and services, Public
relations and corporate entrepreneurship, Human resource management in an entrepreneurial
environment, Integrated product development, Tools and technologies in product development, Success
factors in product development, Protection of intellectual property, Innovation management, Basics of
product development validation. Many of these courses are electoral, tailored for personal interests and
preferences of students.
2.4. Student projects
Important part of the teaching process are student projects whose aim is the development of
realistic industrial product from product profile up to the virtual prototype (3D-CADModel) or from the
idea up to the validation of manufactured prototype by independent student teams. Provider of the
development task is always an industrial company which defines either the development area or an idea.
Students work in the simulated environment of the midsized enterprise in which the virtual management
is composed of course professor, assistants, project sponsor representatives and guest professors.
Management role is to ensure all recourses needed for successful work on project as students are actually
employed in midsized enterprise. Student teams are located into separated virtual offices in which they
dispose with all hardware and software tools necessary for project development.
3. NEW EDUCATION MODEL AT THE FACULTY OF ELECTRONIC ENGINEERING
3.1. Motivation
The third industrial revolution (digital revolution), that took place in the late twentieth century,
meant the introduction of computers and automation in the production process. Today, four decades
later, we are entering the fourth industrial revolution (Industry 4.0), which is based on the use of
information technologies in creating “smart” services and production. In order to respond to the new
demands in the field of industrial production and to train students in the basic concepts and applications
of Industry 4.0, a group of teachers at the Department of Control Systems at the faculty of Electronic
Engineering, University of Niš, introduced and innovated several courses related to the artificial
intelligence and intelligent control.
Public call for projects “Development of Higher Education” by Serbian Ministry of Education,
Science and Technological Development was a good opportunity to make a concept of modernization
of curriculum for study module Control Systems1. Ministry had program objectives to improve the
competencies of teachers and associates for teaching process, to develop new and to innovate existing
study programs that support the labour market needs, to develop entrepreneurial skills of students and
to improve the cooperation between higher-education institutions and companies as well as other
interested actors in local communities, to increase the usage of information technologies in teaching and
learning process and to directly support the realization of the government action plan to improve IT
sector in Serbia.
3.2. Modernization of curriculum
Study module Control Systems is very attractive for students, because it enables acquiring
knowledge from several scientific fields and represents one of the most perspective IT areas of the
future. During the school years, students gain knowledge of computer and information technologies,
electronics, automation systems, robotics, measurement, electric power engineering and
telecommunications. Today, traditional automation and process control techniques are being intensively
replaced by new types of intelligent control. Benefits of using intelligent structures are multiple, from
energy and resources savings to more efficient and accurate control, prediction of desired parameters,
greater system resilience to external disturbances and more reliable work.
In the scope of the proposed project “Implementation of Modern Intelligent Control Methods
within the Study Module Control Systems”, a plan for innovation and introduction of several courses
was made: Artificial Intelligence Methods, Entrepreneurship for Engineers (basic academic studies),
Modern Control of Industrial Processes (master academic studies) and Intelligent Control (doctoral
academic studies). Emphasize was not only on modernization of lecture topics and teaching methods
1
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but also on strengthening practical part of learning as well as developing digital and entrepreneurial
competences among the students.
Main goals of modernization were: adapting the curriculum to the needs of the IT industry and
the rest of the labour market, innovation of teaching methods with increased number of practical
teaching units, curriculum harmonized with successful related study programs at faculties abroad,
increase in the number of professional student practices in successful IT companies, improved creativity
and entrepreneurial skills of students, contribution to dual education through cooperation with selected
companies and directing students toward start-ups.
Essential part of modernization was cooperation with business partners in various forms:
arranging professional practices for students, identifying the necessary IT competencies that the Control
Systems engineer should possess after completing studies in the domain of artificial intelligence,
consultative help in the development of the curriculum, defining project assignments for students,
identifying the topics of lectures that will be held by industry experts to students, designing student ideas
to be realized in the university creativity center.
The lack of basic knowledge among graduated students about entrepreneurship and the
commercialization of their ideas, which are essential today for the development of any successful
business, proved the necessity of existence of separate course on the module (beside new lectures as part
of existing engineering courses) which would deal with entrepreneurship for engineers. Some of the
topics that are particularly useful within this course are: development and validation of the business
model, the start-up concept, market strategy, planning costs, financing methods, business presentation,
and protection of intellectual property.
3.3. Student projects
Important part of innovated courses are practical individual and team projects where students
are able to develop teamwork competencies, learn through experience, take initiative and plan and
manage a project task - implementation of the intelligent control system, from the idea to the practical
solution. During these activities, teachers draw students' attention to errors, evaluate their work
continuously, and form final grade that represent a sum of theoretical and practical knowledge as well
as quality of teamwork within project teams. These projects are tailored in such a manner that they can
also help in the development of digital (Carretero et al., 2017) and entrepreneurial competences
(Bacigalupo et al., 2016) among the students in the sense of active participation in society, future job
search and launching start-ups. After completing projects, students possess necessary theoretical and
practical knowledge needed to solve complex problems of modern control and to successfully propose
new ideas, technical solutions and innovations in the field of intelligent automation.
4. IF4TM PROJECT CONTRIBUTIONS TO THE DEVELOPMENT OF NEW EDUCATION
MODEL AT UNIVERSITY OF NIŠ
4.1. IF4TM project
The Erasmus+ project "Institutional Framework for the Development of the Third Mission of
Universities in Serbia" (IF4TM)1 aims to contribute to the development of a third mission (in addition
to education and research) at higher education institutions in the Republic of Serbia. The third mission
(Foss and Gibson, 2017) encompasses a wide range of activities involving the generation, use,
application and exploitation of knowledge and other university capabilities outside academic
environments. Those activities are divided into three dimensions: 1) Technology transfer and
innovation; 2) Continual education; 3) Social engagement.
One of the most important goals of the project is promotion of modernization of curricula at
Serbian universities with the goal to achieve the long-term effect of creating entrepreneurial spirit of
youth through introducing new lecture topics and courses in the area of technology transfer and
innovation, intellectual property and entrepreneurship. Faculties of Mechanical and Electrical
Engineering seized that opportunity to use various forms of help from IF4TM project results, like use
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of university creativity center, established under the influence of the project, or participation of students
in project competition for best entrepreneurial idea.
4.2. University centers promoting entrepreneurial competences
University of Niš has several centers, established partially under influence of IF4TM project,
which can be helpful in development of new education model at technical faculties. University of Niš
on 18.04.2016. founded the Innovation Center1 as the organizational unit of the University in which, in
an organized and systematic manner, university employees work on the application of their own and
scientific results of others as well as modern technological processes in order to create innovations,
develop prototypes, new products, processes and services or to improve existing ones, and at the same
time to transfer the knowledge and technologies in production and services of other economic entities.
The Innovation Center organizes scientific research, develops innovations, provides consulting services
to companies, public services and entrepreneurs, helps in the establishment of innovative and high-tech
companies, provides assistance in establishing incubators and technology parks, and educates and trains
staff.
In the scope of IF4TM project, University of Niš decided to also establish Creativity Center on
13.09.2017. as a separate organizational unit, which includes a collaborative multidisciplinary space
where students can develop creative thinking, entrepreneurial spirit and innovation in a relaxed and
friendly atmosphere. The newly established Creativity Center will play an active role in modernizing
the University from educational and scientific research into a socially active and responsible institution
through the development of ideas, teamwork, volunteer activities and establishing contacts with
important structures within and beyond the academic community. Through the development of creativity
and entrepreneurial skills, center should open up new opportunities for students and researchers to start
their own business through the establishment of a start-up or spin-off companies. Location of the center
at the Faculty of Mechanical Engineering, which is, again, located next to the Faculty of Electronic
Engineering, is very fortunate for development of new education model at these two faculties. One of
important tasks of the center is also organization of competition for best idea of students.
4.3. Competition for best ideas of students
One of the ideas of IF4TM project is the use of established creativity centers for the organization
of the competition for best ideas of students. In order to support the development of ideas and
innovations, computer platforms for innovation management were developed. Using these platforms,
students can govern and develop their business ideas and innovations. Competition for the best student
idea has the following goals: promoting entrepreneurial culture in the student population, encouraging
the development of student creativity and support to develop their own business ideas, facilitating the
transfer of innovative ideas into products or services on the market, thereby improving the socioeconomic environment. Competition should also help students with providing the necessary knowledge
and skills to start their own businesses (enterprises), thanks to carefully designed training courses. With
these goals, competition for best ideas proved to be compatible with proclaimed goals of modernization
in engineering education, so students are encouraged to enter the competition and use the competition
resources and activities to improve their entrepreneurial skills.
5. CONCLUSION
Continuous changes in world economy and industrial production dictate modernization in the
engineering education process. Engineers of today must be trained with the strong practical part of
learning with emphasize on development of entrepreneurial competences. Acquiring basic knowledge
on development and validation of the business model, start-up concept, market strategy, planning costs,
financing methods, business presentation, and protection of intellectual property, is of great importance
for the advancement of students in their future professions as well as improving local and national
economy.
This paper presented efforts of professors at Faculty of Mechanical Engineering and Faculty of
Electronic Engineering, University of Niš to deal with described new tendencies in engineering
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education. These efforts are directed toward introducing new entrepreneurial topics into existing courses
as well as introducing whole entrepreneurial courses and study modules, accompanied by cooperation
with business partners in form of arranging professional practices for students and defining practical
project assignments. Different national and international projects also proved to be very helpful in
described modernization of engineering studies.
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Abstract: During competition for best student ideas, student teams had support from different departments of the
State University of Novi Pazar. Research showed that most teams requested support from the field outside of their
department. Based on analysis of their needs we proposed course for the teachers which is essential for supporting
students to promote entrepreneurial skills. Also, research showed need for constant involvement of the academic
staff in continuing education process.
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1. INTRODUCTION
Idea of multidisciplinary scientific approach is idea of interconnection and providing missing
elements and implementing different approaches between different sciences to increase level of
knowledge in desired fields of science. Implementation of this concept especially in modern society
raised new questions, like do all fields of science yield to become one joint scientific endeavor or maybe
as specific field of science.
Since all sciences have different fields of research, and there is evident problem if we try to use
terms or research from one field of science in other we can raise sound question were multidiscipinarity
actually can take place. Classical research cannot provide tools for multidisciplinary, but fast and sound
development of the technology provide main inputs which ultimately lead to multidisciplinary approach.
This development was clear in early stages of development of physics in early 20th century, where many
important discoveries like X-ray discovery were implemented in medicine. This fact required all new
set of skills and employment opportunities in medical institutions based on knowledge of physics. But
that was not enough since new ways of diagnostics at same time produced new and until then unknown
health issues.
This new development established new challenges in front of education system. Curriculums
should be prepared in line with new requirements and new developments. Education system especially
on tertiary level is strictly divided into specialized fields of education and implementation of new
paradigm showed as big challenge.
Emergence and adopting of ICT technologies, by wide community made this approach easier
and academia started to adopt and implement new technologies. Market is in growing demand of trained
experts, if educational institutions want to provide knowledge they must be in lead of technological
advance. This paper will provide overview of approaches which provide chances for multidisciplinary
approach to teaching, challenges for teachers and need for their life long learning effort, and practical
implementation of joint courses and exchange of ideas. We will analyze case study for need of
application of importance of learning multidisciplinary approach based on the analysis of the need of
student team who applied for a student competition of best student idea.
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2. MULTIDISCIPLINARY APPROACH IN SCIENCE
Historical development of the science showed that diversification of scientific knowledge was
important tool for scientific disciplines to develop proper tool. Development of complex machines
requires joint effort of highly specialized skill and professionals. Joint solution for different sciences
was hard endeavor, until technology applied. Multidisciplinary approach to solving problems is
successfully used in researches concerning global warming where inputs from physics, meteorology,
temperature measuring, computer simulations can be used to achieve proper conclusions.
Development of technology created paradigm for new approach. When we speak about any
scientific discipline, like astrophysics or high energy physics we can conclude that these scientific
disciplines could not exist without technological base. Technology application in these sciences became
norm and we cannot divide endeavor of the engineers, and technological staff and pure theoretical
discoveries. Sciences of this type are multidisciplinary by norm since technological approach is deeply
involved in those sciences. Areas of those sciences are very wide, and some sets of those sciences and their
multidisciplinary approach is self evident like in molecular biology, neurosciences, nanotechnology.
3. ANALYSIS OF THE STUDENT NEEDS BASED ON BEST STUDENT COMPETITION
PROPOSALS
In order to establish need for lifelong learning of academic staff we will analyze student ideas
proposed during two rounds of competitions, and expected support from academic staff during
competition.
During invitation period 54 students applied from 11 different study programmes and 19
potential innovative ideas (Table 1). Teachers from all corresponding departments and study
programmes agreed to provide support to project team in the field of their expertise. In the beginning of
the project idea development we established two research question for team members
“For completing of Your idea knowledge gained from teachers on Your study programme is
sufficient?”
“Do You think that additional resources should be used to support development of Your Idea?”
Overall majority 18 (86%) teams out of 21 answered that they think that support only from their
teachers is enough and that additional support will not be needed.
According to methodology of competition and provided guidelines for competition all team
completed similar phases in preparation of project idea. First part of methodology were theoretical
trainings on innovation, invention and market capitalization of idea. Students learned about
methodological approach how to manage innovation and innovation cycle. Result of training were
innovative ideas defined as clearly as possible and problems to tackle were identified.
In the second phase students were bringing together to trainings share and propose ideas and
problems which they plan to solve. In communication with other students they elaborated basic idea and
adopted comments and solutions from their peers in order to evolve idea further.
After that students were presented with the concept of entrepreneurship, innovation, Start-up
Company. They became familiar with those concepts in order to properly determine business model
which can commercialize their idea. Business model describes the rationale of how an organization
creates, delivers and captures value.
After this initial learning students were introduced with the concept of business model
validation. Environment chart, Business model chart as well as Value chart were conceptually specified.
Emphasis was put on the concepts of Customer profile and Value map. Profile (of the segment) of buyers
describes a certain segment of one business model in a detailed and structural manner. Buyers are
observed from the aspect of: problems/needs they have, wishes and jobs they need to be done. The chart
of estimated value describes the characteristics, specific predicted values business model should deliver.
The value is presented through: products and service, elements solving the problem (necessity)
(eliminates buyers’ pain) and elements meeting buyers’ needs.
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Last part of this segment was dedicated to financial aspects of a business idea and students were
thoroughly introduced to the concept, structure and types of expenses, income models, sources of startup company financing, balance sheet and profit and loss account. Emphasis was put on preparing reports
on monetary course, as a difference between cash inflow and cash outflow.
After completion of this part student developed business model in close cooperation with
professors and assistants from department of economy in line with theoretical CANVAS model.
Finally, trainings was dedicated to the presentation of a business idea. Students were introduced
to the ''formula'' of pitch presentation, i.e. to the content and order of topics in a presentation. It alludes
students should first present a concrete business problem, as well as offering an answer to the question
how their start-up company solves the problem. In addition, they were to give an answer to the question
on the size of a market, business model, competition, investment, as well as the board members.
Students also prepared short promo videos for their ideas and were motivated to put video on YouTube
channel and reaching as much their fellow colleagues. Aim was to prove reach of marketing promotion
by collecting number of verified likes on Youtube channel.
Since all these problems were connected to economical aspect for management aspect of project
student teams unfamiliar with those concepts decided to try to find appropriate support with teacher of
other study programme and most of them resourced to teacher from department of economics. Also 13
teams required support from the teachers on department of IT technologies. Only one team received all
needed support from the teachers on the study programme they attend.
Table 1. Overview of student ideas, study programs and delivered support by the field of work
Student idea

Development of the greenhouse
watering system
Innovation of smart elements in
textile production in Novi Pazar area

Number of
students in
team
2

Study program

Field of provided support

Agronomy
Information technologies
Economy
Information technologies
Audio-video technologies
Architecture
Information technologies

Home aquarium based on hydroponic
systems

2

Shakes and refreshing drinks

3

Economy
Agronomy
Information technologies

Bioluminescent plants for buildings

4

Biology
Architecture

Agro business
Basics of Management
Entrepreneurship
Basics of Management
Basics of Management
Management in Architecture
Basics of Management
Agro business
Entrepreneurship
Agro business
Basics of Management
Food production
Management in Education
Management in Architecture

Development of the online system
with
educational
games
for
elementary school teachers
Software for the smart house systems

2

Information technologies
Mathematics

Basics of Management
Management in education

4

Software engineering

Basics of Management
Construction and architecture

Bricks based on traditional building
techniques
with
solar
panel
implementing technologies
Smart wallet systems
Security system for the children

4

Construction engineering
Architecture

Management in Engineering
Management in Architecture

4
2

Audio-video technologies
Economy

Online system for reading power
consumption
Ecological
and
decomposing
packages
Ecological park desks

4

Information technologies

4
3

Biology
Chemistry
Construction engineering

Basics of Management
Entrepreneurship
Information technologies
Basics of Management
Power management
Management in education
Management in education
Management in Education
Entrepreneurship

Smart system for reading
translation
Educational software

4

Information technologies

Language

2

Mathematical sciences

Management in Education
Entrepreneurship

4

Audio-video technologies

Management in Education

Bee wallet

and

4
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Educational robotic systems

3

Software engineering

Basics of Management
Entrepreneurship

Green revolution

3

Construction engineering
Architecture

Basics of Management
Entrepreneurship

Beach safety

2

Economy

Basics of Management
Entrepreneurship

Up to the final of local competition only five out seven teams completed and finalized their
ideas. On semi structured interview we asked them what is the main reason for leaving process
competition even with full support from teaching staff in their study programmes. We summarized their
answers if the frequency of repeating was higher than 3. And joint reason was that on the beginning of
the project they were not aware about wide knowledges they need to implement in order to produce their
ideas and present it on proper way.
4. PROPOSAL FOR MULTIDISCIPLINARY COURSES FOR ACADEMIC STAFF BASED ON
ECONOMICS AND ENGINEERING COURSES
Experience in the preparation of the best student idea showed that if teachers want to support
development of the students they must have at least basic knowledge in more than one discipline. During
development of the student ideas they had trainings in the fields of economic disciplines, IP management
issues and innovation. Sole those trainings were not enough to completely prepare student idea. Every
idea had some other specialized field of interest and specific challenges for implementation. Since
majority of the ideas had some aspect of engineering involved joint consultation were held between
teachers from different departments in order to provide support to development. From the engineering
field they were not only interested in hard core implementation but more on the soft side of engineering,
like defining, type and characteristics of the project requests, documentation, validation and verification
of requests, preparation of design, defining approach and strategy for completing project, documenting
and validation of final design.
After completion these students could enter in phase of implementation and construction of
constructing working prototype of their idea, after implementation of solution testing phase can be
introduced with overview of errors, failures, unit testing, integrated solution testing, functional,
performance accepting and installation testing. Final stage will be evaluation of the product, process and
resources.
5. INTERCONNECTION BETWEEN UNIVERSITY, ECONOMY AND NEED FOR
CONTINUAL EDUCATION AND DEVELOPMENT
Competition for best student idea give insight on interconnection of the theoretical aspects of
teaching and skills and necessary for introduction of product or service on the market. This practice in
highly industrialized countries gave foundation for establishing dual system of education. This system
was developed from the need of easy adaptation and constant change of market circumstances and
knowledge base students receive on universities. European high education institutions started to adapt
and change their offer of the American type of market-oriented university. Final stage would be erasing
boundaries between academic knowledge and working practice and achieving higher level of social
responsibility of university. Universities can finally fulfill role of the engine for economic development
of society on one side, and on other side institutions will have new source of revenues and will become
independent from state funding.
Change of attitude toward education must be changed and preparation of new innovative
entrepreneurship programs must be established if high education institutions plan to keep leading
position in society. Lifelong learning is essential in this approach since teachers at the universities must
be aware of the skills which is requested on the market skill from their students, and they must have
trainings which will increase their competences to deliver this type of courses.

112

6. CONCLUSION
Multidisciplinary approach and implementation of new technologies in scientific disciplines
already affected need for continuing education at all level from students up to academic staff. This
research showed that if we want to provide students support to develop innovative and creative ideas, to
increase their entrepreneurial skills and deliver to market trained individuals, teachers must invest more
time in activities of continuing education if they want to meet and fulfill requested support. ` new courses
for academic staff will be important step for further development of attractive, modern and market
applicable curriculums. Offer of those curriculums will establish universities as integral part of
economic development which will impossible without permanent effort of the academic staff on
developing new skills in continuing education processes.
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Abstract: In Italy, the public awareness of the importance of the so-called third mission has grown over time.
Third mission has been included among the institutional activities and its assessment is included into the periodical
Evaluation Report to be transmitted to the Ministry of University and Research no later than July 31st of every
year. Continuing education and social engagement alongside technology transfer & innovation are therefore
envisaged to play a growing role in reducing the gap between education and employment, to relate “science and
society”, by encouraging dialogue between the parties, through territorial valorisation and consolidation of the
“network” of subjects operating in that area. In this paper we define integrative university approach in continuing
education dimension, institutional policies to promote university third mission dimensions and activities,
illustrating the good practices activated by the University of Bari, focusing in particular on continuing education.
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1. INTRODUCTION
The modern context within which university is called to serve its functions has profoundly
changed comparing to the past. The market and its needs, the autonomy given to university, the process
of globalization and the consequential need to internationalization, the necessity to constantly rethink
oneself, also in the light of the territory concerns and of the stakeholders, push to rethink and to make
changes and profound, focused, and sustainable reforms. Universities have, furthermore, the
responsibility to promote and carry out the betterment of productive and industrial models. It can’t
ignore the need to construct solid and long-lasting alliances with the territory, in a way to plan and work
together for the construction of smart cities and territories. On the basis of these premises the university
is part of a territorial system needs to make effort into supplying instruments and to contribute to the
transfer of the competencies to significantly influence the development of the territory in which it insists
on activating its unexpressed powers. The university with his partners rises up to establish intense
synergies and interactions with the local, regional, national and international entrepreneurial systems
promoting environmental technological innovation, with the objective of significantly growing the
competitiveness of the productive system on site and in a territory. All of this in coherence with the
European program Europa 20204: a strategy for intelligent, sustainable and inclusive growth. This
creates additional value and helps an enterprise to acquire competitive advantage on the market. One of
most challenging processes in this respect is how to manage the intellectual capital. Managing
intellectual capital includes managing human capital and managing innovation. Human capital consists
of various skills and knowledge possessed by employees for the sustainable development of the
enterprise, but also the entire economy and society. Strengthening human capital and encouraging
innovation then positively relates to the creation of sustainable and inclusive society. The role of
universities’ third mission is the ability to provide the societies, in its various forms, with the results of
1
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their research and specific service activities. Unlike the economic exploitation of research that,
according to its nature, also provides forms of appropriation necessary to trigger innovation processes
by businesses, these activities mainly produce public goods. The areas covered by the first application
are the following ones: production and management of cultural heritage, clinical trials, research
infrastructure and medical training, continuing education, public engagement 1. Is necessary to analize
the international perspectives and concept of universities third mission and the third mission dimension,
instruments and tools, indicators for monitoring, Eu policies and legal frameworks for establishing the
third mission of university, strategies and law supporting the development of the third mission. It be
good to define the integrative university approaches in keeping its educational dimension and defining
institutional policies to promote university third mission dimensions and activities.
2. THE ROLE OF UNIVERSITY EDUCATION IN THE NEW MILLENNIUM
So what is the role of university education in the new millennium? Probably to make this happen
universities should sign an institutional commitment, showing in each of them and the academic world
in general, a real commitment t to support the transfer of technologies in order to create educational and
training proposals with the ability to promote the transfer of innovative and virtuous technologies and
of advanced management methods. The university2 has risen to the challenge of establishing intense
synergies and interactions with local institutions, regional, national and international entrepreneurial
systems promoting technological innovation, with the objective of significantly growing the
competitiveness of the productive system on site and in the territory. With such logic our university is
going to be a skilled centre of promotion and development of initiatives for innovative entrepreneurship
resulting from the economic valuation of the results of industrial research and experimental
development. A core element of the so-called third missions3 is continuing education. At this regard, it
is important to consider the wider scenario concerning the labour market reform4 process aimed at
reducing the high unemployment rate and, in particular, the youth unemployment rate, through a
structural revision of public employment services and a simplification of the types of labour contracts.
A growing formal role is acknowledged also to universities in the field education and employment5, in
line with occupability demands of both students and adult learners and employers. The descriptive
approach adopted by the system will allow progressive extensions (vocational training, the education
system, university degrees, vocational qualifications and apprenticeship profiles), as well as dynamic
updates. Lifelong learning policies are decided at national level following institutionalised consultations
among the Regions, the State, the local governments and the social partners. Policies are implemented
by locally integrated systems, coordinating public and private stakeholders – such as universities –
operating in the field. In this perspective, the national and regional support to the third mission represents
a new approach to reduce the gap between education and employment, to relate “science and society”,
by encouraging dialogue between the parties, through territorial valorization and consolidation of the
“network” of subjects operating in that area6. The university initiated a search and collection of ideas,
initiatives and skills and business skills, which would be able to generate value for the company,
demonstrating a positive impact on the region and financial sustainability. The specific objective is to
give the participants the best conditions to transform their ideas into businesses and build a portfolio of
quality projects to be presented to business angels and prospective investors interested in their feasibility
and market uptake.
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3. THE THIRD MISSION IN ITALY
In Italy, the public awareness of the importance of the so-called third mission has grown over
time. Within the research assessment exercise 2004-2010, the National agency for the evaluation of the
university and research system, introduced eight indicators aimed at assessing third mission activities of
three types of institutions, including universities: the third parties indicator (itms1, weight 0.2),
measured by adding the amounts of research/consultancy contracts with external clients acquired in the
7-years period 2004-2010;the patents indicator (itms2, weight 0.2), measured by the number of patents
of structure’s ownership/co-ownership granted during the 7-years period 2004-2010;the spin-off
indicator (itms3, weight 0.1), measured by the number of spin-offs accredited to the structure in
accordance with their internal rules during the 7-years period 2004-2010;the incubators indicator (itms4,
weight 0.1), measured by the presence or absence of business incubators shared by the structure; the
consortia indicator (itms5, weight 0.1), measured by the number of consortia and associations shared by
the structure, which have among their objectives the technology transfer; the archaeological sites
indicator (itms6, weight 0.1), measured by the number of archaeological excavations activated by the
structure during the 7-years period; the museum centers indicator (itms7, weight 0.1), measured by the
presence or not of museum centers managed by the structure; the third mission’s other activities
indicator (itm8, weight 0.1), measured according to the list of other activities provided by the structures.
More recently, the agency published a handbook for the evaluation of universities’ third mission, which
includes a wider set of activities and indicators1. As a fact, and each university is called to define its own
set of strategies and plans in this field. Continuing education and social engagement alongside
technology transfer & innovation are therefore envisaged to play a growing role in reducing the gap
between education and employment, to relate “science and society”, by encouraging dialogue between
the parties, through territorial valorisation and consolidation of the “network” of subjects operating in
that area. In December 2010, a comprehensive reform (law 240/2010, or “Gelmini reform”)2 changed
the institutional governance and internal organization of Italian state. The law proclaims autonomy and
accountability as its basic principles (article 1) and provides for changes in three key areas of university
administration: governing bodies; recruitment; funding and salaries. Such changes are deeply concerned
with the widespread demand for a (new) legal framework regulating partnerships between academia and
industry or – better say – society as a whole. As a fact, starting from the change approach proposed by
the Lisbon strategy, by the Bologna process3 and by the European universities charter on lifelong
learning, the modernisation and innovation in the Italian university system depends on the response that
can be given to social, economic and cultural challenges. This assumption generated the need to identify
a third innovative mission for universities, besides the two traditional missions of research and higher
education. As a fact, and each university is called to define its own set of strategies and plans in this
field. To this end, Legislative Decree No. 104/2013 has introduced new instruments to strengthen career
guidance in secondary schools and a pilot programme (through apprenticeship contracts) for students in
the last two years of secondary school. More importantly here, Legislative Decree no. 13/2013, (which
follows Law no. 92/2012 titled “A growth-oriented reform of the labour market”)4 aims at guaranteeing
the fundamental and universal right to lifelong learning, putting the basis for a more systematic and
strategic approach to lifelong and lifewide learning opportunities and needs, in accordance with the
European directives on the recognition of non-formal and informal learning and on non-formal
education network systems. Universities are challenged to play a relevant role in implementing
legislative decree n. 13 of 2013, which provides for the general outline of the National System for the
Certification of Skills. The cornerstone of the system is the establishment of the National Framework of
Regional Qualifications, which serves to organize, aggregate and accord nationwide recognition to over
2,600 regional vocational qualifications. This system is based on the expansion of statistical
classifications (economic activity and job classifications) involving a mapping of the labour market and
of occupations5. The descriptive approach adopted by the system will allow progressive extensions
(vocational training, the education system, university degrees, vocational qualifications and
1
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apprenticeship profiles), as well as dynamic updates. Lifelong learning policies are decided at national
level1 following institutionalised consultations among the Regions, the State, the local governments and
the social partners. Policies are implemented by locally integrated systems, coordinating public and
private stakeholders – such as universities – operating in the field. In this perspective, the third mission
represents a new approach to reduce the gap between education and employment, to relate “science and
society”, by encouraging dialogue between the parties, through territorial valorization and consolidation
of the “network” of subjects operating in that area2. Third mission has been included among the
institutional activities and its assessment is included into the periodical evaluation report to be
transmitted to the Ministry of University and Research no later than July 31st of every year.
4. UNIVERSITY OF BARI BEST PRACTICES ON THIRD MISSION
1. Realization of the FUTURE LAB in collaboration with the Politecnico di Bari, for the
Regional call “La Rete ILO per la Smart Puglia”. The FUTURE LAB is a place to promote and support
processes of knowledge “contamination” in order to impact on entrepreneurship and innovation culture,
favoring the diffusion of new learning models. The Future Lab is a place where the creativity of young
people is promoted, diffused and enhanced; the birth and development of new ideas are supported; new
employment opportunities with high technical and professional quality are created; the young
startuppers are sustained in the boot path to the creation of company; the opportunities and places for
discussion and promotion of different experiences are provided in order to stimulate collaboration and
construction of formal and informal links between the young people and to enhance the quality of human
capital3.
2. Call4UNIBA: The Square of Ideas in collaboration with the Norba Group and the ItaliaCamp
Association. Its goal was to promote a call for ideas to implement innovative business ideas, generated
from knowledge and skills developed in the academic world, in collaboration with the companies of the
regional and national territory. The university activated a partnership with the Provencies of Provincia
di Barletta - Andria - Trani, the Territorial Pact North Barese Ofantino, Confcommercio Bari and
BAT and the Credito Cooperativo Bank of Andria, with reference to a project called CreAttività,
presented answering to the ministerial invitation for “Action Province Youth” in the 2011, to promote
the culture of entrepreneurship among the youngsters and to sustain the development of innovative
entrepreneurial ideas within the local territory. In collaboration with the CRUI (Italian Conference of
the Rectors), it has been realized in Bari, within university contexts, within the project DEF – an event
to promote entrepreneurial culture and services offered by the university in this field.
3. The University of Bari ILO mission is represented by the economical valorisation of the
research results. Such valorisation is not meant as simply earning from the organization doing the
research, but rather as valorisation of the whole productive section of the research group and a
valorisation of the territory. In particular, this department offers support in putting in practice the so
called “third mission” of the university: sensitization of the protection of intellectual rights steaming
out from research; support in achieving patents; support for the negotiation activity and for the cessation
or patents and technology; support in forming and developing academic Spin-off; support in forming
clauses about the intellectual property regime concerning various types of events focused on research;
support the university participation to productive districts, technology centres, centres of excellence;
support in participation to festivals, expositions, meetings for presentations of lines and results of
researches developed by the departments; promotion of professional figures and competencies within
companies so to contrast the scares attitude toward innovation. The ILO office – the technological
transfer – interacts systematically with: internal departments and research structures; projects area;
carrier guidance; area for training opportunities. The area for technological transfer works in close
connection with the Patents and Spin-off commissions. They use the investigations of the ILO Office,
that are in charge of the preliminary contacts with researchers and other subjects involved. The
1
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technology transfer Area has systematic contacts with professors and researchers afferent to the research
and services structure (departments, interdisciplinary research centres, laboratories). The ILO office –
the technological transfer - interacts systematically with: internal departments and research structures;
projects area; carrier guidance; area for training opportunities. The area for technological transfer works
in close connection with the Patents and Spin-off commissions. They use the investigations of the ILO
Office, that are in charge of the preliminary contacts with researchers and other subjects involved. The
technology transfer Area has systematic contacts with professors and researchers afferent to the research
and services structure (departments, interdisciplinary research centres, laboratories).
Furthermore, singles out the applicative fields for the research results, potentially interesting for
companies and for valorisation and/or development paths. This may also help researchers in founding
Spin-off and in understanding the path for getting a patent and the following “dressing” needed to offer
the patent and/or technology to the market.
4. Collaboration with ENEA through the several meetings with spin-off and research group
aimed at offering services to the companies about internationalization, technology innovation,
technology transfer, and R&ST. To this aim, meetings have been organized during which the companies
presented to the Enterprise Europe Network experts their needs of internationalization, technology
innovation, valorisation of the results steaming from researches and activities. Technological and
industrial partners have been sought, among the Enterprise Europe Network, to establish large space for
collaboration and for joint projects.
5. Cycles of seminars for university students and for a larger audience have been organized
about innovation, business creation, creativity.
6. Organization and participation to business competition such as “Start up week end”, Start
Cup, Festival of Innovation and other events on entrepreneurship and exploitation of research results,
where le spin off and start up of the university gathered great results.
7. Meetings for first audit with companies have been organized to tap the demands, multiply the
contacts, establish strong relationships and build capillary network.
8. Participation to events of technological brokerage such as the stock market research and the
stock market for innovation and high technology.
9. Organizing visits of representatives of Mediterranean countries to share innovation paths and
to build a network for agrifood incubators interested on food
10. The Tecnopolis Scientific and Tecnological Park S.c.r.l. company, of which UNIBA is the
only partner, is focused on management in Italy and abroad of supporting activities in creating
companies and spin-off, the coaching and support to public administrations at all levels in the
formulation and implementation of information programs, modernization and innovation of its services,
and the promotion and management of science and technology park, also in synergy with the competence
centers, the technology clusters and associative organizations participated by universities.
11. Financing a project by the Ministry of Economic Development in response to the
“Proclamation for the financing of projects for the expansion and capacity building of the Technology
Transfer Office (TTO) of Italian Universities and public research bodies” – LINE 1 - Strengthening
UTT of providing greater focus on the protection of the UTT and transfer of industrial property rights
related to specific industrial sectors Thanks to this funding, the Office of Technology Transfer UNIBA
will be enhanced through the recruitment of two figures of “Knowledge Transfer Manager” with
knowledge and expertise in complementary fields, such as the scientific-technological and economiclegal. The two figures of “Knowledge Transfer Manager” will implement a series of actions aimed at:
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•

The management of intellectual property;

•

Scouting inside and outside;

•

Business creation;

•

The research-industry relations;

•

Engagement and communication.

Development of projects in collaboration with other THREE - NETWORK ILO PUGLIA - The
Municipality of Plan 2014 and Alliances Network for Innovation in Puglia.
By signing the “Memorandum of Understanding for the Network of Puglia” ILO has brought
to completion the process of professionalization and integration of structures dedicated to the
exploitation of the public Puglia search results, through the notice “Alliances for Innovation” which
marked a sharp break with past practice by strengthening the relations between ILO, intermediaries and
individuals Puglia enterprise systems and research. The City of Network Plan formalized the
contributions of Puglia ILO, which have identified the following ten areas:
1.

strengthening of the ILO Network;

2.

promotion of skills for the enhancement of R & I;

3.

innovative entrepreneurship support;

4.

promotion of systems of “Open Innovation”;

5.

strengthening the connection “Research-Enterprise”;

6.

support for scouting and exploitation of R & I activities;

7.

protection and exploitation of Intellectual Property;

8.

promotion of internationalization of R & I;

9.

dissemination and scientific communication;

10.

rationalization of the Apulian chain of R & I.
5. CONTINUING EDUCATION

The University of Bari accept the definition of “continuing education” given by the APPEAL
(Asia-Pacific Programme of Education for All) during the UNESCO Sub-Regional Seminar on
Continuing Education held in Canberra, Australia, in November 1987. In that occasion, continuing
education was conceived as a «broad concept which includes all of the learning opportunities all people
want or need outside of basic literacy education and primary education». This definition implies the
following:
•
Continuing education is for literate youth and adults;
•
It is responsive to needs and wants;
•
It can include experiences provided by the formal, non-formal and informal education
sub-sectors;
•
It is defined in terms of «opportunity» to engage in lifelong learning after the conclusion
of primary schooling or its equivalent.
Giving these features, our best practice is the University Service Center for Lifelong Learning
(CAP). This is a service of the University of Bari whose main function is to promote and support lifelong
learning processes in the university context and to certify and accredit the skills acquired in formal and
informal contexts, transforming them into training credits that can be spent on the paths of academic
training.
This service encompasses also migrants who want to start a process of recognition and
certification of cultural and academic qualifications acquired in their countries of origin.
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Starting in 2014, as part of the FEI Projects - "Founded on the Work" and "Work for You", the
CAP intercepted the social inclusion and employment needs, creating certification paths and providing
consultancy services for career (orientation, certification, validation, recognition) from the European
Integration Fund of the Ministry of the Interior.
The CAP - Uniba from February 2016 has addressed in particular subjects from countries in a
state of war (Syria, Pakistan, Afghanistan, Yemen, Eritrea, Africa), already holders of political asylum,
subsidiary protection and community. However, the service offers hospitality to all types of users
interested in receiving information on:
•
The educational opportunities and services offered by the University of Bari for the
recognition of cultural and academic qualifications;
•
How to manage and prepare the practices for the reconstruction of its portfolio of skills
and experiences;
•
How to recognize formative credits acquired at foreign universities to start the
certification process of the qualifications held;
•
Possible consultancy services aimed at active job search.
The advice path of the CAP is articulated starting from a phase of reception and analysis of user
needs. Subsequently, it passes to a legal consultancy and to an orientation counseling and certification
of the skills possessed, which is followed by the start of the certification procedure of the qualifications
acquired by the users. The course includes the preparation of practices for the reconstruction of their
dossier of skills and experiences acquired in non-formal contexts. It follows a return interview and a
final phase of the certification process of qualifications.
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Abstract: This paper discusses the challenges and quality enhancement perspectives of continuing education as
part of the third mission of universities. Central questions such as market, topical and institutional fits are the
basic elements of this approach. This question covers issues such as: How can prior experience with curriculum
development processes at universities be used? How should the links between input and output be managed during
the development phase? How is the market for specific curricula analysed – or in some cases created? This paper
explores a theoretical management approach to combining input- and output-based curriculum design in
continuing education. Finally, the practical relevance of the approach is discussed based on a curriculum
development process at the Danube University Krems, a specialized and role model university in Austria in
continuing education.

1. INTRODUCTION
In recent times, the development of continuing education and lifelong learning activities at
higher education institutions (HEIs) as a part of their “third mission” has been given more attention
within the institutions. The increased autonomy of HEIs forces them to improve their budget conditions
and in many case, they see university lifelong learning (ULLL) as an additional channel of third party
funding. The importance of ULLL is as diverse as the meaning of ULLL at national and institutional
level. Many HEIs understand their role in the first two missions teaching (undergraduate and graduate)
and research but not as a provider of lifelong learning in a broader sense with services for adult learners.
However the market competition for continuing education is growing. Partly because continuing
education became a global market by the use of e-learning but also because, those universities involved
in continuing education, have increased their engagement and offers in this educational segment. These
factors force universities to rethink their programmes and seek strategic positioning as well as to
establish core processes like postgraduate curriculum programme development, services for adult
learners, market analysis etc. In this process new competitive strategies open the way to a new
organisational identity as well. The management and organisation of ULLL is crucial of the success of
these activities. How to find relevant content and what are key factors for potential participants became
more and more the core question for higher education professionals working in the field.
Since the Bologna Declaration was introduced in 1999, the third mission of higher education
institutions (HEIs) has become a matter of increasing interest for different stakeholders like companies,
NGO’s governments but also university leaders and staff. One major function that has contributed
substance to the third mission is the development of continuing education and lifelong learning.
Following table shows the different Bologna Process milestones and developments.

1

Institution/Affiliation: Danube University Krems
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Table 1: The Bologna Process and its focus (The European Higher Education Area in 2018 p. 20)
A second development is related to outcome orientation and the shift from teaching to learning
at HEIs. Meanwhile, university policy in Europe has been characterised by increasing reliance on the
differentiation of the university system as a modernisation factor, by the catalytic forces of the Bologna
Process toward shifts in thinking and acting within HEIs. In the interim, these institutions are being
granted more autonomy and their behaviour in the resulting competitive situation is expected to become
more customer-oriented, more cost-aware, and more sensitive towards the needs of society and markets.
Universities therefore need new mechanisms that allow them to collaborate and interact more effective
and efficiency with their stakeholders. (Pausits, 2005).
In this new mode of knowledge production, the role of market needs analysis for new curricula
has to become more professional and has to be seen as an integrative part of curriculum development
processes in continuing education. Especially in the highly competitive market of postgraduate
education, such mechanisms are fundamental for institutional success. The Danube University Krems,
Europe’s unique state-owned university solely for postgraduate programmes, aligns the educational
services and programme portfolios with the needs of the market. This focus requires management and
curriculum development approaches, which are able to create and support market-oriented programmes.
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The present text highlights the development challenges of a postgraduate curriculum based on market
needs and competences. A theoretical framework and experiences for curriculum development in
continuing education will be described as an institutional case for meeting such challenges.
2. THE CONCEPT OF MARKET-, NEEDS- AND COMPETENCE-BASED CURRICULUM
Universities have always provided a contribution to decision-making processes for wide
society-related topics. Therefore, the third mission was defined as the generation, use, application and
exploitation of knowledge and other university capabilities outside academic environments͟ (MolasGallart et al. 2002). This definition suggests a rather broad understanding of the tasks associated with
the third mission. The services provided by the university for the society are at the centre of this view,
and are added to the first two missions, teaching and research, as a third object. The third mission is the
driving force (Mahrl and Pausits, 2011) to continue the opening of the universities, to initiate an
exchange outside the scientific system, and to find answers to social issues. Continuing education as a
special form and for a specific group of people is not only a part of the mission but has a fundamental
role in developing teaching and learning at HEIs.
Since Ralph Tyler’s book “Basic Principles for Curriculum and Instruction” in 1971 on the
meaning, purpose and function of a modern-day curriculum, the re-conceptualisation of curriculum and
curriculum development arrived at a fundamental point. The focus changed for strong teaching to
learning universities to improve their development processes, e.g. involving market needs and
curriculum management aspects within the development practice. (Jonnaert, et al. 2007) One of the
driving forces of this new re-re-conceptualisation is the outcome and competence orientation in
European higher education. In recent times, competence-based education is addressed by a holistic
approach. (Biemans et al. 2004) Competence is consistently seen from the perspective of where it will
be used, together with the functional component, personal or behavioural component, cognitive
component and ethical component (Cheetham and Chivers, 1996) Competence is an integration of
knowledge, skills and attitudes that enables a person to perform a certain task (Wesselink et al. 2007).
Competence can be seen as the integrated performance-oriented capability of a person or an organisation
to reach specific achievements. (Mulder, 2001) Knowledge and skills are outcomes of learning activities
of students in interaction with the learning environment. (Glaser, 1991) The concept of competence has
taken a vital place in the curriculum reforms that are currently sweeping across Europe. (Cendon et al.
2008) The entry of competence-based and outcome oriented education into the educational domain,
especially from a curriculum perspective, has become a new driving force through the Bologna Process.
The relevance of this polysemic concept in continuing education indicates a number of changes.
First of all, the discipline is no longer the starting point. There is a necessity for a genuine
transformation of programme designers and educators. The adoption of competence as the organizing
principle of a curriculum has to take into account what the exit profiles of graduating students should be
and specify the set of situations that these graduates should be able to handle. In postgraduate education,
this entails a mixture of identified competences on the basis of the real-life or work-related situations in
a specific professional field and the academic logic of the educational programme. Defining the
graduates’ exit profiles is thus preliminary to identifying the resources required to deal with the
situations. This affects the practices of educators as well as the learning methods that students are
engaged in, e.g. problem-based learning or action learning. The most important principle is to make
postgraduate learning significant for the students and useful for their working environment, an aspect
that has been noticeably missing from higher education for a long time. In other words, the choice of
competence as an organizing principle of the curriculum is a way to bring working life back into the
classroom. (Jonnaert et al.2007)
As an analog to Wesselink et al. (2007) , the basic principles for a competence-based curriculum
are as follows:
•

Defined competences.

•

Competence-development is continuously assessed ahead of, throughout and after the
learning process.

•

Learning activities are related to learning environments.
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•

In learning and assessment processes, knowledge, skills and mind-set are included.

•

Students’ reflection and responsibilities are stimulated.

•

The different roles of teachers as coaches and experts are in balance.

Most of the principles have to do with learning and teaching activities as well as university
support services; however, the focal point is to define the relevant competences for the target audience.
This part, namely how to find the competences, is clearly underdeveloped and remains the missing link
in competence-based curriculum development. HEIs answer this new challenge by improving internal
processes. From the perspective of the process workflow and institutional development chain, progress
in the curriculum becomes critical. This procedural view leads HEIs to a well developed set of
organisational and legal steps. The following figure (Figure 1.) shows the curriculum development
process at the Danube University Krems:

Content Design
and Planning

Support
Processes

Idea/Assignment

Needs/Market Analysis

Educational Objective

Cooperative Partner

Contents

International Degree
Comparison

Teaching Staff

Finance Calculation

Resources

Contribution to
DUK Profile
Marketing Plan
Presentation at
Education Forum

Figure 1. Curriculum development process at the Danube University Krems (DUK)
Alongside the content design and planning processes, the curriculum support processes assure
the market success of a new curriculum. Moreover, in competence- and skill-based education these
support processes are critical factors for the re-conceptualisation of the curriculum in higher education
institutions. This new workflow increases the managerial and administrative tasks during the
development stage. Meanwhile, there is also more transparency, which is such an important prerequisite
for quality assurance during and after the development phase. In other words, the content design and
planning processes could be seen as the input-oriented part while the support processes are the outputoriented part of the development process. A new taylorism has arrived at HEIs in an effort to improve
processes to make them more effective and efficient.
In the case of the Danube University Krems, the last stage of the formal curriculum development
process is the presentation of the new curriculum at an interdisciplinary intra-institutional formal unit.
The positive effects of such a “cross over” unit were that development experiences could used from
different fields and departments of the university. This exchange platform helps in putting experiencebased curriculum development knowledge to use in teaching and learning settings. In addition, the forum
is an instrument of quality management and quality assurance. It is also useful for benchmarking
programmes at the university.
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3. THE DEVELOPMENT PROCESS
In this section, relevant steps and difficulties in an international environment will be introduced
in light of a market- and competence-based approach and according to Table 1. A particular Master’s
degree development is used as an illustrative case study. The theoretical framework of the curriculum
development is based on five different stages: (4.1) assumptions and common understanding, (4.2)
market needs analysis and definitions of competence and outcome, (4.3) the competence development
processes and (4.4) the student service processes, and (4.5) the monitoring of programme quality and
ongoing development of the curriculum after the programme is up and running.
3.1 Assumptions and Common Understanding: Mission Statements, Goals, and Objectives
The definition of programme aims and objectives is a first important step in the development
process of a new curriculum. Without a common understanding of the partner institutions, the
development will fail. In the opening planning phase, the university should be open about different
motivations for developing a new curriculum. These may be diverse, such as personal reasons, logical
choice or systematic matchmaking, business needs or (academic) staff interests. These motivations will
also be pushed by an intersecting point with the university’s mission and maintained through the
institutional infrastructure, such as a continuing education centre office. (EUA, 2006)
The involved stakeholders need an agreement for the entire structure of the degree programme,
regardless whether its function is interpreted as being:
“adaptive”, i.e. in terms of the capability to adapt to changing social and professional
requirements;
“adaptable”, i.e. in terms of the capability to adapt to changing requirements on one’s own
competences, or;
“transformative”, i.e. in terms of the capability to contribute to professional and social changes.
(Wildt, 2007)
In the particular case of a continuing education programme, instead of simply teaching scientific
knowledge, the degree programme expresses the competence to endlessly obtain new knowledge related
to market and student requirements. The programme consequently becomes oriented towards lifelong
learning and should be linked to other bachelor, master and PhD programmes in the field. Life long
learning consists not solely of continuously acquiring new knowledge, but also of knowledge
distribution. More and more these programmes use blended learning approaches that combines elearning and contact class hours in the best way for part-time students and adult learners. This learning
environment and mode allow all involved students to self-regulate their individual learning.
Such a programme has to answer in an adequate way the needs and requirements of the
programme’s target audience. The shift from an input- to a needs- and outcome orientation took place
through a double development process. Often the curriculum development team develops a draft
curriculum. Second, the team uses e.g. online customer survey to confirm the developed topics and uses
the results to adjust the programme. These questionnaires are designed to reflect the current needs as
well as impending topics that will become more important in the future. In this way, the development
team is able to cultivate a flexible programme approach for adjusting the focus and content of the
programme. This dynamic related to the rapidly changing working environment is essential for such
programmes, especially in adult education. Figure 2 explains the set of important factors for participation
in a programme as well as the different fields and thematic issues for a market analysis survey. In
addition to these, the market analysis delivered other programme management findings related to such
issues as pricing, delivery mode, acceptable programme length, etc.
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Figure 2: Key factors for student participation in a postgraduate programme
3.2 Market Needs and Competence Definition
A main objective of a competence-based programme is not only the definition but the organic
integration of key competences into the degree programme, which aims beyond the passive acquisition
of knowledge to the productive dealing with knowledge. In order to achieve this objective, the
curriculum has to combine three different types of competence: cognitive competence, methodological
competence, social and self competence. The defined competences of the programme are a set of these
different types of competences. Each thematic module is matched to the defined competences (Table
2.). The relationship between the competence and module is also described. The competence level (high,
middle or low) characterizes the module, which helps the academic staff develop educational activities
for each module in terms of competence levels. It also helps the academic staff define the competence
focus. This competence matrix shows the programme from the perspective of the intersecting
competence phase and module. The matrix is also a control mechanism that helps prevent overloading
one module with to many competences and vice versa.
Competence 1

Competence 2

Competence 3

Module 1

High

Low

High

Module 2

Middle

Low

High

Module 3

High

High

High

…

….
Table 2. Competence matrix related to thematic topics and modules
The competence matrix provides the module developers with an orientation about the entire
programme and advice about the competence portfolio for each module. Therefore, the competence
matrix helps to develop each module and at the same time could be used as a control mechanism to
evaluate the modules in terms of learning outcomes. In the particular case at DUK’s degree programme
development, the competence definition takes place as a four step concept: First, the project group
responsible for the programme mission, goals and expected target audiences describes the competences
and thematic modules that should be developed. Second, through a market survey, the target audience
evaluates the defined competences and modules and adds additional competences and modules to the
programme. In the next step, an external expert group reflects on the set of competences and modules
and advises the project team. Finally, the project team defines the ultimate competences and modules
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and

the
relationship
between
modules
and
the
corresponding
competences.
After defining the competences and modules, the project team starts to work on the thematic
modules and develops detailed module descriptions based on the principles of the European Credit
Transfer System.
3.3 The education process: Producing competences
The core process of a study programme is education and knowledge transfer. Developing
knowledge, skills and competences are the central elements of curriculum and educational processes.
As a result, the curriculum has to be designed such that each student has the sustained opportunity to
apply the knowledge, skills, attitudes, and values that have been identified as intended outcomes to
important issues, situations, and problems.
Institutions also need to provide information on how to translate generic descriptors into
qualification profiles, obtained competences, course types and module descriptions, ratios between
contact hours and workload - depending on categories of modules. Then the educational processes
employed to help students learn in each module or activity remains fully consistent with research on
learning and student development and is thus appropriate for reaching both the module’s or activity's
specified outcomes and those of the curriculum. The programme needs high transparency so that
students understand the purpose, structure, and processes of the curriculum, their responsibilities for
learning, and how their progress will be assessed. The key issues in this process are first the openness
of the relevant universities and organisation to competence-based education and, second, the
compatibility of partner universities’ understanding of the criteria levels (design, process, quality and
outcomes) of the programme, and, third, the organisational and managerial understanding and workflow
between the universities.
3.4. The service process: Supporting individuals
HEIs as knowledge-based expert organisations with a strong focus on teaching and research also
need an understanding of service. Recently, HEI leaders tend to think of academic services as the third
pillar and they have begun to pay more attention to these services within HEIs. Education and research
activities are “de facto services” for stakeholders. Faced with strong competition in the HE market,
institutions are compelled to search for competitive advantages. The integration of a service culture
provides additional support for success, over and above the original tasks of HEIs. In this “service
mode”, HEIs have to change away from the attitude of being ivory towers and should be transformed
into relationship-based organisations. More and more universities try to develop institutional service
culture and understand their own mission to provide services for stakeholders. Within this new direction,
new products such as continuing education programme, also have to take students into consideration as
one of the stakeholder groups at HEIs. The orientation and changes in knowledge formation from
teaching to learning refer to a customer orientation in which the potentials and processes are coordinated
with the learning prerequisites provided by the students. (Hansen, 1999) Examples of this are the new
flexibility of times and places of learning or the use of E-learning. Improvement of an institution’s
services occurs by orienting the services towards the students, as well as through the better use of
students as external factors. This customer orientation is reflected in the main processes of the HEI (i.e.
teaching and research) as well as in the perception of students, strategic partners and enterprises as
“customers”. The first steps toward creating new relationships and developing competitive advantages
for the institution in the long run include such initiatives as alumni management and the improvement
of academic services. Especially in the case of continuing education programmes, the role of continuing
or LLL offices becomes essential and vital for the knowledge creation, transformation and the use
between HEIs students and also employers.
3.5. Monitoring Program Quality: Knowing and Improving Actual Results
Due to the rapid development of and changes in knowledge, especially in postgraduate and job
related education, curricula are dynamic, organic objects and therefore require continuous adjustments.
This can be accomplished by consistent assessment and monitoring of the programme as a product and
service, as well as of market needs and changes. As a result, the programme should have an assessment
plan that ensures that graduates have the knowledge, skills, attitudes, and values described as intended
outcomes of the curriculum. In addition, related quality assurance procedures and a dynamic view on
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market needs are essential for the sustainability of the programme in the long run. The quality reflection
and development related to the programme life cycle are important prerequisites of a successful
programme in the postgraduate environment. Periodical programme re-engineering and review of
competences and modules automatically lead to a view of time, programme lifecycles and changes. That
is why curriculum development is a process and not a project. The monitoring and adjustment aspect
must be considered during the primal development phase. Student perceptions of programme
satisfaction should also be used to improve the entire programme. Finally, the question of how intended
outcomes are measured must have a clear answer in order to reveal what graduates are able to do and
how they can use the competences in their work life.
3. CONCLUSIONS
The university autonomy and governance reforms, the Bologna process, the notion of the
knowledge triangle have led to a fundamental discussion on the role and responsibilities of higher
education institutions (HEIs) (Altbach and Peterson 2007; D'Ambrosio and Ehrenberg 2007; Huisman
and Pausits 2010). These reform processes have significantly influenced the two core missions –
teaching and research – of HEIs. Often these reforms uses headings like "from government to
governance" (Bergan 2011)), "from teaching to learning" (Nygaard and Holtham 2008) or "from
research to innovation" (Etzkowitz and Leydesdorff 2000). Continuing education has a major role in
this new agenda. It foresees an EHEA where higher education delivers the competences and skills
required for European citizenship, innovation, and employment. The support of HEIs and staff in
pedagogical innovation and in integrating teaching and learning with innovation, entrepreneurship, and
research become one of the new drivers of teaching and learning in HE. In order to adapt pedagogical
models to the changing HE climate characterized by massification, diversification, specialization, and
technological developments HEIs needs to coop with new initiatives and innovative pedagogical
approaches also in continuing education. In order to develop problem solving or critical thinking, the
role of academic staff as the main agents of delivering new modes of teaching and learning became
crucial. The report on “New modes of learning and teaching in higher education” (High Level Group
Report, 2014) focuses on enhancing teachers’ skills and knowledge and on the respective importance of
continuing professional development for teachers in all European institutions. This should be the case
in teaching and learning in continuing education also.
At least the curriculum has to be established based on a common educational philosophy and
directly linked to the respective institutions’ mission statements. A curricular mission statement and
defined curricular goals with planned learning outcomes and competences express the principles,
namely: what profile a prospective student should have, who the target audience for the programme is,
what graduates should know and be able to do. Furthermore, common attitudes and values for the
teaching staff are necessary in order to create a programme oriented on academic environment. These
goals and their objectives have to be specified in significant aspects and in behavioural language that
will permit evaluation of their success, which is the curriculum's real outcomes. The required result of
a curriculum is defined first and foremost through teaching and learning. Therefore, the selection of
course experiences and developing students’ competences is essential to the quality of the curriculum.
Furthermore, teaching and learning activities must be carefully planned in the development phase in
order to create a coherent but flexible curriculum that reflects national, regional and local distinctions
yet still retains the defined outcomes and competences of the programme. This implies the necessity to
consistently monitor the effectiveness of the curriculum in fostering competence development as well
as the actual achievement of predetermined outcome goals. Monitoring the modules and defining quality
in teaching services help improve and secure the quality level for all partner institutions and teaching
staff involved. An effective programme and curriculum highly depend on academic advising. Academic
advising in a postgraduate programme is developmental; it should focus on students’ expectations and
needs and assist students to design curricular and non-curricular experiences that help them achieve their
own goals and learning outcomes.
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Abstract: Importance and positive role of the universities as well as the academic and professional community in
dealing with more and more complex problems and challenges that we are facing today, is obvious more than ever
before. We are witnessing the time of massive transformations and accelerated dynamics of society, both at the
local and global level. New knowledge and new technologies are multiplied by the speed that requires constant
adaptation and guidance. Therefore, the need for knowledge has become a necessary reality for a modern society,
but also for every individual in it. In such a world, universities, their potentials and beneficent effects on many
contemporary trends, but also their ability to influence social progress, become an important topic. In this paper,
we tried to point out this phenomenon.
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1.

INSTEAD OF INTRODUCTION

The problems with which mankind encounters today are increasingly serious and complex.
These are no longer the problems and challenges that face some distant communities in some distant
meridians, but these problems are such that they equally affect all people. This is because the degree of
interdependence of the contemporary international community is such, that what was once isolated
problems of isolated communities, today are become problems of the entire humanity. That is because
of the nature of the problems today.
Problems such as ecology, global warming, the wars currently under way and, accordingly, the
issue of nuclear weapons, the protection of elementary guaranteed human rights, and the states and
problems of the communities, both globally and locally, are no longer problems that can be solved by
isolated politics or any isolated community without the involvement of a broader, and especially,
scientific and academic community in solving these problems. This is because many of the skills that
are needed to solve these problems are still offered at academies and universities. The role of universities
is changing according to the needs and problems of society. As the professor Eric Thomas said: “The
main functions of higher education and universities are predominantly two-fold. One is as educational
establishments and the second as generators of knowledge and technology. As educational
establishments, their function is to provide able, self-directed learners that are independent and
confident, and will go out into society and give to society through leadership or through civic duties. As
knowledge generators, they are research institutions there to provide new knowledge, to change
paradigms, to aid society in its development and in meeting new challenges as they come along”.
2.

TRANSITION FROM TRADITIONAL TO MODERN UNIVERSITY

Education for elite, as main concept of education during long period of history of education,
become obsolete in moment when educators realized that knowledge can not exists without complex
interaction of academic community with society. Universities are not entities untouched by the
environment in which they fulfill educational role, new challenges are given to universities and society
expects universities to take active role in solving community and social challenges. The understanding
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of modern time requires person equipped with knowledge, and spreading of knowledge become one of
the main missions for universities.
Application of those principles find place in the legislative of Republic of Serbia. Law on Higher
Education, article 3. as one of its main objectives inter alia introduces:
“education of creative population which can absorb and create new knowledges”.
This approach has two paramount effects. First one is that universities and other tertiary
education institutions are recognized as institutions with specific social function and role. Second is,
that higher education institutions lose privilege and received additional responsibilities. This actually
means that this institutions should not only follow changes in society and provide needed knowledge,
but they should actively influence society not only on purely academic level, they should take active
role in solving problems and challenges which local community face.
3.

THE ROLE OF THE ACADEMIC COMMUNITY IN PREVENTING
RADICALIZATION OF SOCIETY

It is especially expected from the university to act promptly in the multi-cultural ambient, where
different religious and national, often domicile and original groups meet, and it is characteristic for some
regions in the Balkan. By affirmation of openness and academic dialogue, on topics that are often base
for numerous social and particularly political misunderstandings at different levels, the academic
community can contribute to relaxation, not only of mutual national and religious relations in local
communities, but at the level of the state and region. Round table discussions, debates, panels and other
forms of the academic community participation, when we talk on nationalism, intolerance, oneness,
violence appearing both in a family and other levels, explaining what should represent the true civic
society, it appears today more than ever since as an imperative of the academic community members,
and their altruism and wish to contribute to progress of their communities, does not stay unnoticed. More
often, the fact is emphasized that “colleges and universities must again define themselves as public
wealth, as a protected space for promotion of democratic ideals, social transformations, civic values and
critically oriented citizens”. For, as it is emphasized by professor Jon Nixon, that education must be
developed as “a protected space within which to think against the grain of received opinion: a space to
question and challenge, to imagine the world from different standpoints and perspectives, to reflect upon
ourselves in relation to others and, in so doing, to understand what it means to assume responsibility”.
Hence, universities should become spaces not only to create an informed citizen, but also the citizen
ready to overtake responsibility in difficult moments, and this is condition sine qua non, of true and
mature democracy.
Democracy and democratic potentials of a society, but also an individual, show the significance
of knowledge and information in the struggle against a manipulative act of politics, but also uncontrolled
influence of non-selective information we are exposed to, demand for permanent alertness of people of
knowledge, and this means, before all, the academic community. In the sense, it seems both universities
and members of the academic community, can do more. Their expiration before the public is not
sufficiently used, either encouraged or protected in the appropriate measure. In the atmosphere of boiling
political events, their expirations and warnings can easily be on the beat. Still, the obligation of the
university community was and is, stimulating both “as it is emphasized general politics value, improving
of standards in the domain of reign of human rights and freedoms, economy development, trade,
financing, science and culture”. Already mentioned transformation and influence of the university onto
social affairs are perhaps the best way and it is also seen in economy. Therefore, we think it is important
to look back at this aspect.
3.1.

The Role of the Academic Community in Improvement of the Entire Global and
Local Ambient

The ambient surrounding us and making our life habitat, represents indeed the key determinant
in forming of an individual, the one who is the part of the ambient and makes it. As it has been noticed
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by Marx “it is not the consciousness of men that determines their existence but their social existence
determines their consciousness. The social ambient thus forms us into personalities, and forming of a
proper social ambient is definitely a significant aspect of the role of the academy. The presence of the
academic community with its innovative and visionary ideas and a visionary approach, is from the very
reason valuable to the local ambient and it must be felt. Solving of issues from the area if life
environment protection, improving of public services, giving suggestions of urban solutions, and also
emphasizing onto the possible harmful consequences of the current condition, and a continuous activity
in rising awareness of citizens and a lot more, are all areas and issues where certainly the participation
of the academic community is expected to be in solving them.
4.

THE UNIVERSITY- ECONOMY-PROSPERITY-FREEDOM

In his famous History of Civilization, writing on the influence of science onto civilization, Will
Durant noticed, that even at the end of XVIII century, there was an intensive communication between
the university and economy:
“As the century was gone by, there was a closer relation between practitioners who strived
to produce, and scientist who seeks for truth; The Science Academy sent explorers into fields, factories
and workshops … in return, the industry started to refer to science for data and experiments … In XIX
century, these relations will transform the economic and physical world”.
It is emphasized for the academic community must change the traditional approach to education,
and through creation of innovative entrepreneur oriented programmes, it can help in solving of the key
issues of the society. The position and function of the university community overcome today its primary
role that it accomplished earlier and it still remains unquestionable nowadays. Still, the academic
community appears as the entity today, not only helping in solving of the society issues, by identifying
issues and doing to solve them, by animating the public and offering pro bono all its knowledge and
skills in the society it functions.
However, the process of communication of the academic community and society in identifying
and solving of issues is not one way. The dynamics of the modern social flows asks from the university
a faster adjustment. It is one of the reasons of a changed role of some actors significant for the social
flows, as they are economy subjects whose presence is identified as a significant one, and it is especially
related to the process of designing of new courses of life-long learning, but also, what is very significant,
to emphasize real needs and expectations of the community, when higher education is in question. It is
exactly one of the reasons why the Higher Education Law of the Republic of Serbia has predicted that:
“Higher education institution has Employers Council for accomplishing cooperation in
development of study programmes pursuant to the labor market needs”.
This is certainly a very significant novelty in the communication of the university and economy,
whom it is expected to offer the expected results yet. The connection of economy and university is also
significant in the process of accomplishing a changed role of the state, and especially in the sphere of
securing and accomplishing of economic and social rights. Thus, it is no wander for many writers, like
Professor Ratko Markovic, to separate economic and social rights as the most significant questions the
modern state shall face with.
„These rights derived from the changed nature of the modern state, as it is not, like in the epoch
of Liberalism only a legal and political institution, but it is also the social and cultural community that
intervenes into economic life with certain social aims. By accomplishing these aims, primarily
economically weaker ones are protected”.
Thus, it is clear for the economic progress to appear as a pre-condition in establishing a true
civic society and the society of economically protected individuals. Therefore, the university role in this
light of the truth already being established, when we are talking on their influence onto the entire
economical and also political flows, additionally gains its significance.
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5.

INSTEAD OF CONCLUSION

New scientific discoveries and wonderful technology development pull humanity toward
unstoppable development. Near future look like promised land were humanity will enjoy in results of
endeavor of millenniums of generations. This environment will have environment and social
organization ideally adapted to human habitat. During this road, some unavoidable challenges occurred.
Resources are limited, wishes are limitless. Development id limited by the resources and they must be
used on cleaver and responsible way. fact that if we continue development with existing approach, it
can endanger civilization built on its foundations. Development and approach to development must be
seriously reconsidered.
"The world is very different now. For man holds in his mortal hands the power to abolish all
forms of human poverty and all forms of human life," those words by J.F. Kennedy on his inaugural
address are now more actual then ever.
Knowledge and enlightment together can provide pathway for human prosperity and eradication
of poverty. This will encourage further humanization of overall human society.
Old and new challenges emerge, famines, ecological challenges, nuclear disasters, limited water
resources, global worming, epidemics. Academia can provide intellectual source to combat those global
challenges, but academia also need to provide support in tackling local community challenges. This
small challenges have important multiplication effects and leaving them unsolved increase impact on
the global challenges. Proactive academic community is only one part of solution second is community
which cherish and promote quest for knowledge. Beside those two important partners state mu support
with policies universities to regain their place and to steer university potential to benefit community.
This approach will acquire proper position of universities in complicated socio-political environment of
modern time.
6.
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Abstract: Volunteering is one of the key words in the modern human society, because this activity provide help
and support to someone, without economical reward from another side. In the new Law for higher education,
volunteering activities are evaluated for professors during their promotion at different stages of their career.
However, for students, this area is not under careful analysis. This paper is focused on the motives, satisfaction,
suggestions for improved conditions for students volunteering in the framework of academic environment –
University of Novi Sad, Creativity Center. Results of the specially designed questionnaire, fulfilled anonymously
by twelve volunteers, are studied.
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1. INTRODUCTION
Volunteering is a very important measure in our community in general, but also in academic
environment. The following criteria can be connected with the volunteering: (a) it is not obligatory; (b)
it is not a paid; (c) it is done for the benefit of individuals, organizations, or for society (Dekker and
Halman, 2003). Since this is not paid action it has always been a challenge to efficiently organize,
manage and evaluate volunteering activities (Hasan et al., 2017). For professor, the volunteering
activities are taken into account in their promotion, during career. For students, the volunteering is not
usually part of the higher education curriculum (Astin et al., 1999). Generally speaking, students
volunteering is beneficial for students, higher education institutions (HEIs) and the wider community,
thus it can be said that volunteering is win/win situation for everyone (Fitzgerald and Peterson, 2005).
HEIs can be involved in volunteering process as organiser (Paull, et al., 2017) or host - which is in the
main focus of this paper. Students are becoming more aware of the need to boost their curriculum vitae
(CV) and build up their personal capital – knowledge and experience (Holdsworth and Quinn, 2010).
Students can select different organizations for volunteering during study period. Volunteering at HEIs
is becoming more and more popular among students in order to boost their CVs, to enhance
employability prospects (Handy et al., 2010) and to develop consciousness and responsibility (Bocsi et
al., 2017). In addition, studies about volunteering have reported that aspects such as happiness or
personality are important for decision of volunteering. Some authors (MacNeela et al., 2014) reported
that a result of volunteering behaviour for students also include risk avoidance (such as drinking).
Moreover, we can hear very often that students have comments that there is a lack of practical knowledge
which they acquired during the study, especially in engineering or bioengineering disciplines. The
fulfilment of this gap can be one of the important reasons for students to apply for volunteering at other
laboratories and topics which are not included in classical curriculum. This will develop also experience
how to work in team or how to relate with supervisors during volunteering period (Barton et al., 2017).
In (Jagušt et al., 2017) authors reported that use interesting equipment is one of the most important
motivation factors for students volunteering.
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Despite of many studies which have examined students’ motivations to be volunteers, there is a
lack of papers which analyse infrastructural frameworks for volunteering and especially there is a lack
of similar studies in Serbia (or Western Balkan countries).
The aim of this study is to examine whether students who volunteered within the Creativity
Centre of the University of Novi Sad, Serbia felt that volunteering benefited them and in which aspects.
Moreover, their suggestions for improvement of the conditions for students volunteering are presented
and analysed and they will be used for enhancing offers and resources for students volunteering in
academic ambient.
2. METHOD
Participants. Twelve students of the University of Novi Sad, Faculty of Technical Sciences,
were applied for volunteering in previous one year (from establishment of the Creativity Centre), from
two studies programmes: (a) Electrical engineering (n=5), (b) Biomedical engineering (n=7). The
sample consisted of 9 female and 3 male students, 1 student from the second study year, 3 from the third
study year, 6 from the fourth and 2 from the fifth (master) study year.
Procedure. We created a specially designed questionnaire for this purpose as a research
instrument, which can be seen in Figure 1. The Likert-scale ranging from 1 (Strongly disagree) to 5
(Strongly agree) was used. The questionnaire was created using Goggle Forms tool and composed of 20
questions. Twelve students, who volunteered from the established the Creativity Center (July 2017) up
to now, were invited by e-mail, with explanation of the purpose, to fulfil this questionnaire
electronically. We are fully aware that 12 respondents are not huge number, but in open literature were
reported similar study with even smaller number of students, for example, 11 in (Barton et al., 2017) or
10 in (MacNeela et al., 2014).
Statistical analysis. The data analysis were conducted using SPSS software tool.

Figure 1. The specially designed questionnaire to examine student’s volunteering motives and
satisfaction
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3. RESULTS AND DISCUSSION
3.1. The UNS Creativity Center
Five Creativity Centres were established at five universities in Serbia, in 2017, in the framework
of the ERASMUS+ project IF4TM, entitled “Institutional framework for development of the third
mission of universities in Serbia”. Among other, the Creativity Center was founded at the campus-based
University of Novi Sad as a place where students can develop their creative thinking, learning by doing,
entrepreneurial spirit and innovativeness as well as a place for students volunteering individually or in
a small groups, under supervision of professors or assistants. Apart from classical equipment such as
projector, PCs and laptops, white board (Figure 2a), the Centre has been equipped with modern
equipment that facilitates creative and experimental work of students, such as: 3D printer, 3D printing
pens, Plotter Cutter, Laminator for rapid prototyping in the field of microfluidics (Figure 2b and Figure
2c), software packages for design, modelling and simulation, equipment for testing, such as syringe
pump or flow controllers, etc.

Figure 2. (a) The space for Creativity Center, (b) 3D printer, (c) Cutter

We believe that interesting topic and modern equipment attracted many students to volunteer in
this Creativity Center. Students developed high-quality prototypes of microfluidic chips, during
volunteering period, which can be seen in Figure 3.

Figure 3. Developed prototypes of microfluidics chips during students volunteering

3.2. The results of the questionnaire
We have had 12 respondents on the questionnaire on Google forms platform. 50% of students
has average grade from 9 to 10 (that means the best), 25 % of them in the range from 8-9 and 25 % in
the range from 7-8. Furthermore, 66.7 % of them have not had previous experience in volunteering,
before joining the Creativity centre at UNS, whereas 33.3% were volunteers earlier, but not in academic
environment. Moreover, the same percentage 66.7% of respondents plan to apply for volunteering again.
Related to the motives for volunteering, we set this question in open form and the answers are
summarized in Table 1.
Table 1. Students’ motives for volunteering
Students answers
Personal development and development of skills and competencies for a career in research.
I was looking for something to do outside my course work. I wanted to have an experience of
something as close to a ‘real’ working environment as possible so volunteering in this group seemed like a
good opportunity to have that.
I found this topic the most interesting (2 times).
I like to research and take a part in new interesting topics about medical electronics.
My motivation for applying for volunteering was learning new stuffs in the area of the science
which was very attracting and interesting to me. Also, research job is something that I've always wanted to
do.
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As his student, I got a lot of information and knowledge about new technologies in biomedical
engineering that was really helpful. Besides, volunteering is something that every student need to
experience. When that is in the field you are interested in, the pleasure is all yours.
I wanted to learn more interesting things, to improve my knowledge in electronics and also to
gain some new skills in working on a real project.
New experiences, opportunity to learn in non-traditional way.
I was interested in the subject of research.
Unique chance to stay in touch with the latest trends in nano/micro/electronics and its practical
applications, as well as to connect with various companies and key people within them.
Mainly, I wanted to expand my knowledge in the area of electronics. Considering the fact that
electronics are extremely applied in medicine, my main motivation was to learn more about new projects
and devices.

Thus, we can conclude that main motives of students were to learn something new and
interesting which is not covered by courses in the regular curriculum. They wanted to extend the
knowledge and to be devoted to attractive research topics and trends which are followed within the
Creativity Centre of UNS.
Majority, 83.4% of students are satisfied (Strongly agree and Agree) with the support of the
collaborators/assistants/professor during volunteering. Besides, 75% of respondents are satisfied with
the new knowledge acquired in the framework of the Creativity Centre of UNS.
Minority, 16.7% of students Strongly agree and 58.3% Agree that new knowledge and
expertise acquired during volunteering will help them during further studying, whereas 33.3% of them
Strongly agree and 50% Agree that volunteering will help them to find a better job position in the near
future.
Figure 4a shows the response related to the way how they got information about the possibility
for volunteering, whereas Figure 4b depicts which period they think is the most appropriate for
volunteering (it was possible to select more answers for this question).

(a)

(b)
Figure 4. Responses on (a) how students got information about volunteering possibility, (b) when is
the best period for students volunteering.
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Majority of students obtained information about volunteering from the professor and after that
from other students who already had experience of volunteering at the Creativity Center of UNS.
Connected with this, 66.7% of respondents Strongly agree and the rest of 33.3% Agree that it would be
very useful to have the Catalogue of research topics and groups at UNS who offer possibility for
volunteering (which currently does not exist). Surprisingly majority of students think that the best period
for volunteering is during the semester, despite they have other obligations with classes duties. They are
ready to devote no more than 4h per day on volunteering activities. The modern equipment was
mentioned as a key factor for volunteering - 25 % (Strongly agree) and 41.7% (Agree). Dependence of
some responses as a function of dependent variables is presented in Figure 5.

Figure 5. Dependence of some responses on the study year or average grade of students

Figure 5 reveals that students of the fourth study year have the highest awareness about
the importance of new and modern equipment for performing successful volunteering at
research/academic institution. Furthermore, students with higher average grade are more critical and on
above-mentioned questions they gave wide variation of possible answers.
66.7% of students Strongly agree and 25% Agree that volunteering activities should be valued
with ECTS or at least to be included in the Diploma Supplement, which is very important information
for the management of HEIs, to foresee this possibility in the near future.
For future volunteers and for improvement of the conditions for volunteering is especially useful
the students’ responses on the question related to their recommendations for improvements which are
summarized in Table 2.
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Table 2. Suggestions for improvement conditions for students volunteering
Students answers
More and better communication with the team.
Once you start everything is pretty great, but in my opinion it is a bit hard to find out about this
possibility (and other similar activities) in the first place. So I would suggest putting little more effort into
letting the students know about the existence of this Creativity center and that they can be a part of it.
Perhaps more new technology.
Maybe more information about conditions of volunteering for students (2 times).
The only thing I would recommend is writing the report every week (or month).
I would recommend making the accurate program of volunteering, more information about the
aim of research but also more help and attention from collaborators. I think that is also important to have a
deadline when we need to have some results. It also would be great when the research would be completed
with a paper that could be published or some certificate which could be mentioned in our CV.
To talk more about volunteering in front of the students because usually they don't even know
that they can be a part of it. Also, it would be very useful to learn how to write a simple project (for the
beginning, in English language). And maybe, if there is two or more students that apply for the
volunteering, they can learn how to work in team on some complicated project.
Modernization of equipment, more frequent feedback from assistants and better explanation of
the main point of the project. (2 times)
Money doesn't need to be on top of the list, but some monthly reword should be considered
mostly for those undergraduate students which need to find alternative funding for their study payment
(especially for those who are not budget students and have to pay scholarship). Additional ECTS points
should be considered and special annotation in Diploma Supplement. On other hand all the rewords don't
have to be "paid directly" but invested and transferred into improvement of work conditions by providing
students with quality equipment (notebook, free software, free hardware, free books for studies, paid
courses etc.). For those who are "big fans of traveling", they should be given opportunity to be
demonstrators on fairs/presentations in country and abroad because they will satisfy their wishes to travel
and visit different places.
I’m really satisfied with everything, but perhaps I would only recommend to exist more separate
laboratories, and not to have devices in classrooms.

Some students think that it has to be better and faster communication between supervisors and
volunteers. Some of them emphasized the problem with limited space and the necessity for more
sophisticated equipment – this can be solved with the completion process of the new building of the
Science and Technology Park in Novi Sad. General impression if that students need more precise
information about the possibility for volunteering with the exact tasks, deadline, reports.
4. CONCLUSION
This paper presents experience of students from volunteering within the Creativity Centre at the
University of Novi Sad, Serbia. Even, the students and supervisors are generally very satisfied with
conditions for volunteering it can be concluded that visibility of laboratories for volunteering have to be
increased. In this context media (electronic, social) should play a significant role in making volunteerism
more appealing to the students. It will be very useful that each students include volunteering in his/her
personal career development plan. From HEIs side, it can be considered to foresee some ESPB for
students’ volunteering activities.
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order to deliver their messages to various target groups. In the modern market, characterized by the fast changes,
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the HEI’s websites and workshops, for the achievement of optimal communication aims. The case study of the
“Methodology guide for innovation” workshop is presented, while websites are analyzed from the conceptual
point of view. Both organizational and content aspects are explored, while the specific recommendations are
provided both for practitioners and scholars who perform in this field.
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1. INTRODUCTION
In the same manner that data get their purpose only when they are interpreted to information,
the information achieve their meaning only when they are communicated to the target groups. Therefore,
analyses and various studies deliver value only in the process of their communication to interested public
(Young & Quinn, 2012).
There are numerous tools that can be employed for the dissemination of information, while the
most used ones by HEIs are: print, online media and events. The overall recommendation is to apply all
media integrally, in order to achieve synergistic effects (Tuman & Eng, 2011). However, the cost of the
use of certain media usually hinder HEIs and research teams to consider them, while in the most of the
cases, they rely on either owned or earned media, rather to paid ones.
It is observable from the following picture (figure no. 1) that the weakness of that approach lies
in the fact that the reach is quite smaller compared to the option that the paid tools are used. Nevertheless,
given that many programmes (e.g., Erasmus plus, Horizon 2020, Interreg, RRPP, etc.) increasingly
highlight the importance of the project visibility (Danube Transnational Programme; European
Commission, 2018a; European Commission, c), we may conclude that this notion will be translated to
practice through the increasing budgets allocated for communication activities.
Nonetheless, one should not underestimate the power of earned and owned media, since they
usually gather the fans of the particular HEI or of the certain topic that a project pertains to, while these
fans are usually perceived as the opinion leaders (i.e. influencers) in their own communities.
Consequently, they can serve as the brand ambassadors, who will spread the positive word about the
project/HEI and therefore, they should be continually informed and appreciated. One of the most
effective ways to perform this activity is to create database of fans, by offering of the possibility to
subscribe for the newsletter or e-brochure at the specific website.
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Figure 1: Reach of various types of media

Source: Online Marketing Institute (2013), 5 Critical Steps for Integrating Paid, Owned, and Earned
Media, https://www.onlinemarketinginstitute.org/blog/2013/11/integrating-paid-owned-earned-media/

According to law, subscription to media have to be consensual, meaning that e-mail addresses
or other private information of users can be collected only upon their acceptance of the Terms of use
and provision of the consent to receive the newsletters/brochures. Starting from the March of 2018, new
law has been put into force in EU (European Commission, 2018b), stipulating that the consent received
by users have expiry date, i.e., they need to be revisited in regular periods of time (depending on the
sector in which organization works, it varies from a few weeks to few years) and asked to reconfirm
their willingness to receive the promotional materials.
2. HEI’S WEBSITE AS THE COMMUNICATION TOOL
The second stage of the strategy and, later on, of the tactical plan should be understanding of
the values that the website of the HEI should offer to its different target groups.
Actually, communication strategists and administrators should answer to the questions: Why
would the user would come and stay at our website? What reasons would make them to return to our
website? What kind of information they are looking for? How can we incite them to share their positive
word of mouth with their community? Naturally, the answers to all of these questions will differ
regarding to the situation factors and sector in which HEI operates in. Nevertheless, there are some
guidelines that can be effectively applied in the majority of cases. The website needs to be: i) userfriendly; ii) interactive; iii) with a layout that users expect to see; iv) continually fed with the current
and interesting information; v) integrated with social media (Filipović, 2017). In the previous table the
main requirements of website are depicted according to the major target audiences of HEIs, but these
lists should not be regarded as the exhaustive, but more as the necessary parts of the successful website.
Provided that new generations are digital natives, while they prefer visual to verbal manner of
communications, this kind of content should be put forward in the process of developing and publishing
of web materials for HEIs.
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Table 1: Values of the HEI website for diverse target groups

Students

Researchers

• Legal acts and bylaws on studying

Content
requirements
regarding
Third
Mission

• Legal acts and
by-laws on
teaching and
• Volunteering oppo
research work
rtunities
• Volunteering
• Calls for mobility,
opportunities
competitions and
entrepreneurship
• Calls for
possibilities
mobility, visiting
lectureship and
• Workshops, training
other CE
and other LLL
opportunities
activities provided at
their HEIs
• Workshops,
training and other
• Calls for startup
LLL activities
centers and
provided at their
collaborative projects
HEIs

Public
• Press room at
the website

Administrators
• Regulations on
the HEI’s visual
identity elements

• Video gallery
(with interviews • Website map
and coverage in
• Templates to be
media and
used for the
YouTube)
submission of
• Contacts of
content by
PR officer and
researchers,
other relevant
students and
staff
general public
• Web-shop with • Frequently asked
HEI’s (project)
questions on
memorabilia
technical issues
• FAQ

• Patent protection
and spin offs

Technical
requirements

• integrated with
social media

• efficient
browsing

• professional
appearance

• visual content

• usual layout

• highly-responsive

• verbal content

• attractive
design

• adjusted for the use
on the cell phones

• easily-read
news (without
scientific
vocabulary)

• back-end
platform easy to
use
• time-saving
maintenance
• suitable
capacities for
traffic and type of
content

It is generally known that we live in the world of information overload, in which countless
number of media struggle to draw user’s attention. In that sense, it becomes even more indispensable to
create and offer content that is individually customized, relevant and provided on different platforms
(Mollet et al, 2017). Therefore, HEIs must be present on at least the most used social media (namely,
Facebook, Twitter, LinkedIn and Instagram) and be in the constant correspondence with their target
audiences. They need to update their content at least on the daily basis and to provide them adjusted to
the each of the platforms (e.g., it should be noted that Instagram features pictures, while Twitter put
more weight on the verbal message, while LinkedIn offers blogging opportunities). The web sites
adjusted to the preview and usage on the smart phones are imperative in the world of modern
communications.
Finally, for the purpose of the preservation and growing of the community around a HEI, the
most prominent members need to be rewarded. They can be honoured in multiple ways, such as: by
giving them some of the HEI’s memorabilia, offering them discounted prices to certain courses of LLL
offered at HEI, mentioning them or interviewing them for the online media run by the HEI, offering
them to promote their examples of good practices, etc. In this way, their loyalty will increase, while they
become even more dedicated brand ambassadors and help building the larger member-base.
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3. EVENTS AS THE PART OF THE COMMUNICATION MIX: CASE STUDY OF
THE METHODOLOGY GUIDE FOR INNOVATION
Modern manners of communications and audience’s needs and wishes require constant
integration of the “real” and “virtual” communication platforms. Even though some traditional forms of
communications, such as fairs, evolved to their virtual manifestations, they still both exist, not being
able to replace older forms by newer ones. One of the most prominent types of “offline” communications
is certainly the event. In the realm of higher education and science, different sorts of events are organized
regularly: public lectures, seminars, conferences, congresses, symposia, demonstration classes,
exhibitions, etc. (Bucchi, 2014). Nevertheless, one of the format that has been particularly represented
in the scientific communications in the previous decade is a workshop.Workshop is a training class or
seminar in which the participants work individually and/or in groups to solve actual work related tasks
to gain hands-on experience (Davis et al., 1999). The application of the theoretical knowledge into
practical life is the core of this concept.
One of three main pillars of University’s Third mission is the dimension of the transfer of
technology, which closely relates to the innovation management. Aiming to support the development of
technology transfer and innovation dimension within the third mission, to encourage and involve
students and researchers in ideas development and bringing to the market and to open public debate on
challenges that HEIs face with in innovation processes, two days workshop was organized. Workshop
“Methodology guide for innovation” was held at the University of Belgrade, gathering professors,
researchers and students, in order to understand the innovation cycle.
Given multidimensional nature of the topic, teachers from various disciplines gave lectures.
First set of presentations covered issues of basic principles and definitions of innovation and innovation
cycle, innovation modeling (market research, analytical design-technical feasibility, detailed design, test
and redesign, production, distribution and marketing). Since IF4TM project support innovation
processes on HEIs in Serbia, issues of the national legislative covering innovation and role of HEIs are
important part of project. In the second lecture, an overview of the place of innovation in new Laws
covering higher education and innovation was addressed. Moreover, the display of the European funding
programs was provided, detailing the features of each of them. At the end of the first day, the trainer
presented framework for management of innovation processes in Serbia, as well as university innovative
platform for Western Balkans as example of good practice.
Second day of the workshop started with the presentation of the
importance of the market in the innovating ecosystem. Relations between creativity and innovation,
why to innovate and how to produce ideas and innovation were thoroughly elaborated and showcased
on the appropriate real-life business cases. In the focus of the following presentation, the relationship
between continuing education and innovation was emphasized and elaborated. After that, legal expert
presented rules and procedures for protection of intellectual property. Furthermore, existing national
models of financing were presented: Innovation fund programs (transfer technology program; Program
for cooperation of science and economy), Program of early development (for micro and SME); Balkan
venture fund; Ministry of economy program for supporting development of entrepreneurship. The light
was also shed on new ways of financing innovation like crowd funding, and challenges which innovator
from Serbia face when try to use this type of financing. Finally, the closing presentation was on
opportunities for innovation development in Scientific Technological Parks and Business Incubators in
Serbia, highlighting the most important case studies from the practice of the Business Incubator of
Technical Faculties in Belgrade.
All presentations incurred interesting and lively discussions raised by both students and
researchers, who were especially interested in the relationship between the entrepreneurship and
innovations. The last open floor debate on challenges that HEIs face with in innovation processes
concluded that many financial and legal measures need to be changed or/and established, but as the main
obstacle that is needed to be overcome is distinguished to be the mindset, in order to encourage more
academic innovators to bring their results to the market.
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In order to assess the participants satisfaction with this event, and to identify possible avenues
for the improvement of the future editions of the Workshop, the participants have been investigated and
their answers are analyzed. The research instrument was developed within Quality control work package
of the IF4TM project. Overall, 107 out of 112 participants have filled in the satisfaction survey, which
comprised two parts, related to the content and technical execution of the event. Participants rated 17
statements on the 5-point Lickert scale, ranging from “strongly agree” to “strongly disagree”, as well as
from “most satisfied” to “not at all satisfied”. In addition, respondents had opportunity to express their
opinions in three open questions too. The results of the survey are provided in the follow up.
Data presented in the table no. 2 show that participants generally were satisfied with the
Workshop, provided that in average 80% of respondents expressed their contentment. However, the
discussion aspect was graded with the lowest mark among all, since one third of the respondents was
only moderately satisfied and more than one tenth of them was rather dissatisfied.
Table 2: The level of satisfaction with different aspects of the event

Most

Satisfied

satisfied

Moderately
satisfied

Rather
dissatisfied

Not at all
satisfied

The event
administration

32%

48%

17%

4%

0%

The structure of the
programme

31%

44%

21%

3%

1%

The venue and
facilities

39%

40%

17%

4%

0%

The presentations

39%

37%

16%

7%

1%

The discussions

24%

31%

33%

12%

0%

The same answers are obtained in the subsequent question which investigated whether
participants found discussion to be relevant for them (Figure No. 2). In this case, slightly more
respondents opted for lower grade (i.e. “agree”) than for the highest mark (“strongly agree”), comparing
to the previous question.
Figure 2: The relevance of discussion for the participants

The discussions were relevant for the
participants
50%
40%
30%
20%
10%
0%
Strongly
agree
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Agree

Neutral

Disagree

Strongly
disagree

It is reasonable to assume that participants expected higher level of interactivity and their greater
involvement in the workshop, which is distinctive feature of this format of the event, compared to e.g.
lectures. This is particularly important with regard to the age of the attendants, given that young
generations are used to interactive content and want to actively take part in all tasks to which they are
exposed to. Nevertheless, as it is depicted in the figure no. 3, respondents were mostly neutral and
satisfied with the collaboration with their workshop peers.
Figure 3: The satisfaction with interaction with other participants

I enjoyed the cooperation and interaction with the
other participants.
50%
40%
30%
20%
10%
0%
Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

In order to comprehend specific features that contributed to general satisfaction, more detailed
questions have been asked and the research addressed particular aspects of the Workshop. Regarding
the aim of this event, the most relevant issue to explore was the utility of the content provided in lectures.
Therefore, the topics, information, methods and lecturing style have been estimated (presented in the
table no. 3).
Table 3: Assessment of the content and methods used on the Workshop

Strongly
Agree
agree

Neutral

Disagree

Strongly
disagree

The information I got will be of
immediate use to me

19%

36%

35%

9%

2%

This event covered to a very
high extent the topics I have expected.

17%

41%

32%

9%

1%

The materials distributed are
useful and informative.

25%

30%

37%

4%

4%

The methods of working were
suitable for the topics and for the
participants.

18%

43%

31%

7%

2%

The style and level of
communication between organisers and
participants was professional.

42%

45%

11%

2%

0%

The analysis reveals that target groups were correctly selected and attracted to attend
the event, given that the majority of participants found that the knowledge gained here would be of
immediate use for them. It is especially encouraging that attendants estimated manner of communication
as the appropriate and professional. Approximately one third of all participants opted for neutral answer
regarding all questions, which was expected.
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Besides content management, the administration of the event is also of the crucial importance.
Pleasant surrounding and atmosphere are very important hygiene factors according to Herzberg's
motivation theory (DeShields, Kara, & Kaynak, 2005), and even though they cannot influence the
increase in satisfaction, they significantly determine the sense of dissatisfaction. It should be noted that
technical elements of the event – the event administration and the venue and facilities, rated high scores
(table 2), thus positively contributed to the perception of the whole event. Moreover, the time
management was also assessed highly positive (figure 4).
Figure 4: The efficiency of the time management of the Workshop

The time management was always to my fullest
satisfaction.
50%
40%
30%
20%
10%
0%
Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

Overall conclusion is that participants were highly satisfied with both content and organisation
of the event. About two-thirds (67%) of them cited that they would recommend such an event to their
colleagues, while only 11% stated the opposite.
4. CONCLUSIONS
The recommendations provided in the guidelines for various programmes in the domain of
higher education and research emphasized the importance of customized communications to each target
group, with respect to the field of study. Our research corroborate these conclusions, specifically
highlighting the utility of the mix of the communications in online (website) and offline (event) spaces.
In both cases, two aspects are considered – content and administration. Even though the content
is of the vital relevance for the satisfaction of the target groups, the organisational aspects are equally
significant for the dissatisfaction management. Hence, both of them should be considered integrated,
allowing sufficient resources for the efficient execution of each of them. Future studies should focus on
the utilization of other electronic media (e.g. social media) and types of events (e.g. demonstration
classes, exhibitions, seminars, etc.), as well as of their combination with traditional media (e.g. print ads
and press releases). Considering the limited amounts for the communication purposes in science arena,
the focus should be on the owned and earned media.
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Abstract: The paper describes a study based on the survey of Serbian researchers’ attitudes towards open science.
The attitudes on open access and users’ preferences regarding institutional open science repositories were
examined on a sample of 850 Serbian researchers. The results of the factor mixture analysis revealed three clusters
of researchers (names The Sceptics, The Goal-Ori ented, and Personal Motivation) based on five latent
dimensions (named Negative attitudes, Personal scientific impact, Scientific communication and knowledge
transfer, Efficiency of publishing procedures, and Visibility of repository content). Analyses of differences in class
membership among researchers from five broad research fields suggested that the differences are largest
regarding tendencies towards efficiency of publishing and personal scientific impact.
KEY WORDS: OPEN SCIENCE, OPEN ACCESS, INSTITUTIONAL REPOSITORIES, ATTITUDES
JEL CLASSIFICATION: I2 Education and Research Institutions.

1. INTRODUCTION
Several aspects of open science have been recognized as the crucial constituents of the “Three
pillars of the Third Mission of the University” (e.g. De Filippo, Bautista-Puig, Mauleón, & SanzCasado, 2018). However, despite its relevance on both global and local levels, the concept of open
science has largely been an unknown to Serbian researchers. The aim of the BE-OPEN project (Erasmus
+ KA 2 project, funded by the European Commission; http://beopen.uns.ac.rs) is to provide support for
the promotion, implementation, and development of open science practice in Serbia. BE-OPEN is a
collaborative effort of Serbian state universities, government, and European partners, co-ordinated by
the University of Novi Sad. At this moment, the project is in its penultimate year, with the initial
screening studies completed, national platform for open science adopted2, and the institutional
repositories being implemented.
Establishing institutional repositories is arguably the greatest challenge for the project team.
Namely, the repositories are envisaged not only as archives of research outputs, but as facilitators of
communication between the stakeholders, including, but not limited to, the communication among
researchers, industry, and citizens. This is possibly the most evident and most relevant link between
open science practices and the “Third mission of the University”. The success of such a communication
device, apparently, relies on researchers’ recognition of the advantages of open science, and on their
willingness to use the available capacities of institutional repositories. In other words, the importance of
researchers’ knowledge and attitudes on open science, as well as of their needs as users of institutional
repositoria, should not be underestimated.
Prior to the first phase of the BE-OPEN project, large-scale studies on attitudes on open science
have not been systematically conducted in Serbia. Some results, based on the data obtained in other EU
projects (Regional Cooperation Council, 2016), point to low levels of knowledge and awareness of open
science practices. Similar conclusions can be drawn from the data obtained in the initial phase of the
BE-OPEN project (BE-OPEN, 2017). Open data practices were shown to be largely unknown to the
participants, and therefore were not considered in this study.
While these data provide insight into the state of affairs regarding the Serbian researchers’
stance towards open science, several issues remain open. For instance, can more general patterns of
attitudes and user needs be found in survey data? If so, can such patterns serve as foundations for
1
2
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grouping / clustering that may be related to research fields, implying differences among scientific
disciplines regarding the views on open science?
Open access publishing may be regarded as one of the crucial aspects of open scientific
communication, and institutional repositories as the principal technological driving force of open
science. Thus, the aim of this study is twofold: a) to perform an in-depth exploration of attitudes toward
open science and user requirements regarding institutional repositories; b) to explore if such attitudes
and / or their more general patterns are related to research orientations. The results may be of substantial
importance for the implementation of open science practices in Serbia, particularly for the improvement
of repositories’ functionality through their customization based on user’s requirements.
2. METHOD
Participants and procedure. The survey on open science attitudes and experiences (BE-OPEN,
2017) was conducted in May and June 2017. Email invitations were sent out to approximately 11.000
academic and research staff. A total of 1.209 participants took the questionnaire, with around 83% of
them completing it (BE-OPEN, 2017). Participation in the study was anonymous and voluntary. The
survey was implemented using the LimeSurvey open source survey software (Schmitz, 2012), which
was installed on a platform hosted at the University of Novi Sad.
Measure. Out of the 4 broad sections of the questionnaire, the latter two comprised the items
related to attitudes and knowledge on open science practices, as well as items addressing users’
requirements regarding the contents of institutional repositories. The original version of the survey (in
the Serbian language)1 and the report on survey results2 are available at the BE-OPEN website. A total
of 25 survey items, 15 related to attitudes on open access and 10 to attitudes about repositories, were
used in analyses.
Analysis. Since responding to all survey items was not mandatory, the resulting dataset
contained a large amount of missing data. For the purposes of this study, 850 participants who provided
the information about their primary research field were included in the study. Out of the 850 selected
participants, 132 were from the field of Medical sciences, 240 from the field of Sciences, 270 from
Social sciences and humanities, 186 from Engineering and Technology, and 22 from the field of Arts.
The remaining missing data were imputed using the “k-nearest neighbor” algorithm, suitable for both
categorical and continuous data, using the “bnstruct” package in R environment (Franzin, Sambo, &
DiCamillo, 2016).
Broad patterns of attitudes toward open science and users’ requirements regarding the
functionality of institutional repositories, as well as possible groupings based on such patterns, were
examined using factor mixture analysis, implemented in the “FactMixtAnalysis” package in R
environment (Viroli, 2012a). The outcome of the analysis is a joint factorial-class solution, whereby
latent groups (classes) are based on linear combinations of observed variables. Commonly, several
solutions including different numbers of factors and classes are tested. The choice of the optimal solution
is based on Bayesian information criterion (BIC) (Viroli, 2012a; Viroli, 2012b). In this study, a range
of solutions containing 2 to 5 classes and 2 to 5 factors were examined (20 solutions in total), and their
BIC values compared.
Differences among scientists from different scientific fields were examined by chi-square test,
using contingency tables with class membership as rows, and scientific disciplines as columns. Due to
a modest frequency of researchers from the field of arts, two chi-square tests were performed, with the
field of arts included and omitted, respectively.

1

http://beopen.uns.ac.rs/anketa

2

http://beopen.uns.ac.rs/documents/35a4f18a51b8b1b54a9dec74afea72a3/Survey%20on%20open%20science%2
0awareness%20in%20Serbia.pdf
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3. RESULTS AND DISCUSSION
3.1. Attitudes towards open access publishing and institutional repositories
Latent dimensions.
Table 1. BIC values for the 5 best solutions

solution

BIC

fma.23.bic

47342.56

fma.24.bic

47312.30

fma.44.bic

46524.72

fma.34.bic

46366.60

fma.35.bic

46249.87

BIC values suggested that the optimal solution is the one with three latent classes and five latent
dimensions.
Five latent dimensions (factors) were rotated using “oblimin” oblique factor rotation, in order
to obtain a simpler and more interpretable solution. Median factor congruence among corresponding
unrotated and rotated factor was .89, pointing to a fair degree of similarity between two solutions.
Correlations among factors are relatively modest, whereby the highest positive correlation is .26
(between factors 1 and 3), while there are no substantial negative correlations.
Table 2. Oblimin - rotated factors
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X1

X2

X3

X4

X5

text

0.76

0.05

0.06

0.10

0.00

Dubious and unsolid (or
non-existent) review process

0.74

0.03

0.01

0.05

0.01

Lack of support when
choosing where to publish my
paper

0.74

0.05

0.01

0.08

0.02

Unclear legal and
copyright regulations regarding
open access

0.68

0.06

0.01

0.08

0.02

Lack of visibility in
leading international databases

0.67

0.06

0.05

0.11

0.02

Dubious reputation of
some OA publishers (eg. Predatory
publishers)

0.63

0.06

0.20

0.10

0.01

The need to transfer my
copyright to OA publisher

0.58

0.01

0.01

0.04

0.01

Shortage of high quality
OA journals

0.01

0.99

0.02

0.02

0.01

better chance for my
publications to be cited

0.03

0.75

0.04

0.00

0.00

better visibility and
availability of my publications

0.09

0.10

0.71

0.01

0.24

0.47

0.01

0.00

Providing more accessible
education material for students

0.03

0.20

0.43

0.01

0.04

More efficient
communication with the industry
and society

0.31

0.03

0.32

0.20

0.01

0.04

0.05

0.28

0.19

0.10

user-friendliness
(simplicity) of updating personal
information

0.07

0.00

0.21

0.14

0.12

user-friendliness
(simplicity) of document
manipulation

0.02

0.01

0.20

0.18

0.10

data security and option
of permanent storage of materials

0.04

0.02

0.13

0.02

0.03

availability of information
on new projects

0.01

0.02

0.05

0.98

0.00

0.07

0.28

0.08

0.32

0.01

possibility to keep
copyright on my publications

0.01

0.03

0.08

0.08

0.01

availability of information
on copyright and licensing

0.02

0.04

0.06

0.04

0.64

availability of the data on
my citedness

0.03

0.03

0.06

0.03

0.59

availability of the data on
number of downloads of my
publications

0.08

0.05

0.06

0.07

0.24

enabling communication
with other researchers

0.01

0.07

0.11

0.05

0.18

0.01

0.17

0.04

0.04

0.17

0.00

less rigorous review
process

0.13

High publication fees

faster publication time

availability of technical
support
availability of information
on new publications in my field

The first oblimin factor comprises the items describing the most common negative
prejudice related to open access publishing and was named accordingly. High scores on this factor would
most likely imply both lack of knowledge and a negative attitude about open access publishing.
Two items (“attitudes”) with the highest loadings on the second oblimin factor contain
correct information about larger impact of openly available scientific outputs. A few lower secondary
loadings also point to basic knowledge about actual advantages of open access publishing. One may
assume that higher scores on this factor reflect more pronounced motivation toward higher personal
scientific impact.
The third factor’s content appears to be the least homogeneous. It implies awareness
about the positive effects of open access publishing on scientific communication, both in academia and
beyond. There is, however, also a misconception (positive prejudice) that open access publishing implies
more permissive reviewing procedures. The fourth salient (negative) loading concerns publication costs,
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suggesting that lower publication costs may, in participants’ opinion, facilitate scientific
communication. The component was named “Scientific communication and knowledge transfer”.
The fourth factor concerns open access publishing procedures, offering a somewhat vague blend
of knowledge and misconceptions regarding the publishing process. The participants scoring highly on
this factor would be aware of the advantages related to copyright issues, and be convinced that the
publishing procedure is faster, but more expensive. The factor was named “Efficiency of publishing
procedures”.
The fifth factor is exclusively related to users’ requirements regarding open institutional
repositories. Virtually the only relevant features are the data about number of citations and downloads,
as well as certain features regarding communication with other members of scientific community. The
factor was named “Visibility of repository content”.

Figure 1. Profiles of the three classes on latent dimensions

Participants grouped in Class 1 (N = 265) score moderately high on negative attitudes toward
open access publishing, and low on “personal scientific impact”. While these participants express mildly
negative prejudice toward open access, they still cannot disregard some of its advantages, particularly
regarding communication and knowledge transfer. This group was tentatively named “The Sceptics”.
Members of the Class 2 (N = 146), compared to the remaining two classes, score lowest on
communication and knowledge transfer, moderately high on negative attitudes, and highest on the
“publishing efficiency” factor. While these participants’ stance toward open science is apparently less
negative than in other classes, they are interested primarily in publishing and gaining personal impact.
This class was named “The Goal-Oriented”.
Members of the Class 3 (N = 439), compared to the remaining two classes, are less interested
in publishing strategies, and most aware of possibilities of gaining personal impact through open access
publishing. They also seem ready to adopt the novel approaches that enable knowledge transfer and
communication. This class was named “Personal Motivation”.
Modest between-group differences were found in repository - related attitudes. Such a result
may be taken into account in the process of repository implementation and development - users’ needs
are virtually the same, regardless of the discipline or stance towards open access.
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Table 3. Scientific disciplines and classes: observed frequencies, expected frequencies, and
standardized residuals

## X-squared
## 30.50892
## p = 0.0001717682

Table 4. Scientific disciplines and classes (arts omitted): observed frequencies, expected frequencies,
and standardized residuals
Expected
frequencies

Observed frequencies
M
ED
1

S
CI

4

8

1
2

4
3
1
6

1

7

6

3

4

2

7

2

24.93

E
&T

8
5.43

3
9.13

6
8.71

S
SH

5.94

1.52
9

4

S
CI

1.77

7
1

61

M
ED

5

7
1

15

E
&T

2
4

0
3

S
SH

Standardized residuals

5
8.86

4
4.02

M
ED

1
1
9
40.54
6.82
1.47

E

1
2.14

-

.33

0
1.41

0.75

-

.39

-

3
0.47

-

2
.18

S
SH

0.16

3
0.33

S
CI

1.52

.04

&T
1
.10

## X-squared
## 13.25106
## p = 0.03921781
The differences among scientific fields with respect to class membership were examined using
chi-square tests. The tests were performed for the entire sample, and for the reduced sample (not
containing a relatively small group of researchers in the field of Arts).
The results suggest that the researchers in social sciences and humanities show the highest level
of “personal” motivation, while the researchers in medical sciences are most prominently oriented
towards publishing. Standardized residuals suggest that the researchers from the fields of sciences and
engineering tend to be most (although generally moderately) “skeptical” toward open science.
Although these differences may, and very likely do, have more profound foundations, they may
also reflect the state of affairs in scientific production and publication strategies in Serbia in the recent
years. Namely, national journals in social sciences and humanities adopt gold open-access approach,
with no publishing fees, suggesting that the researchers who publish in these journals are more aware of
affirmative aspects of open access, and are most ambitious to employ them. The researchers in the field
155

of medical sciences are apparently “extrinsically” and competitively motivated to publish, which may
be due to the specific features of the field, but possibly also due to vulnerability to predatory journals
and publishers in recent years.
The “technology - related” aspect of researchers’ attitudes pointed to a unanimous request for a
secure and well-connected repositories that may provide news as well as “standard” measures" (views /
downloads counts).
4. CONCLUSION
The results of this study offer a somewhat more profound insight into the patterns of attitudes
toward open science (open access publishing) and the required features of institutional repositories, as
well as insight into differences in these attitudes among scientific fields in Serbia. While the results
indicate that institutional repositories in general do not necessarily have to be “custom-made” with
respect to scientific fields, there is still obvious need for education on open science topics. The content
of such education should be aimed at defying prejudice about open science and motivating the
researchers to attempt to publish open access, or, at least, self-archive their papers in green open access
regime wherever possible. On the other hand, the researchers should be educated about different
modalities of open access publishing, which also includes the green open access regime.
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ASSUMPTIONS FOR IMPLEMENTATION OF SOCIAL ENGAGEMENT
AT THE UNIVERSITY OF NIŠ

Zoran S. Nikolić1
E-mail: zoran.nikolic@ni.ac.rs
Abstract: In this paper, possible options for university transformation, first of all from the perspective
of “University of the future”, with particular reference to the engaged university will be considered. Special
attention will be paid to a new complex system structure with three subsystems “Research”, “Education” and
“Social engagement” and in between “Creativity Center” subsystem as the system structure central point. In that
sense, optimal organizational structure that can be in the function of Social Engagement implementation at
University of Niš will be considered. Social Engagement will be considered as the individual dimension of the
Third Mission, but also within the synchronized implementation of other two dimensions, continuing education
and technology transfer.
KEY WORDS: SOCIAL ENGAGEMENT, CREATIVITY CENTER, UNIVERSITY
TRANSFORMATION, ENGAGED UNIVERSITY

1. INTRODUCTION
University of Niš was founded in June 1965, as the youngest university on that date - third
Serbian and seventh Yugoslavian. With its continuous development and advancement in the field of
education and science, the University of Niš has become an important pillar in the higher education
system in Republic of Serbia. This is confirmed by its determination expressed through its mission and
vision:
MISSION: Integration into the European higher education area in accordance with the highest
quality standards of education, research and professional work.
VISION: A modern and recognizable Serbian and European university that is comparable to
foreign higher education institutions of the highest rank in terms of quality of study programs, teaching
activities, research and professional work.
By its constant development, the University of Niš has been confirming visionary words of our
Nobel Prize-winner Ivo Andrić, echoing from the Opening Ceremony held on October 15, 1965:
"... And the man belonging to our present society needs it more than it was the case with the
previous generations, as the goals of the new life urge him to be a more harmonious and more universal
personality, rather than a biased and narrow-minded professional. And it is exactly this harmony
between the reason and the imagination, this balance between the goals and the responsibility of
practical life on one hand and the width and serenity of the spirit on the other that should give our man
a distinctive feature and ability to fully develop all his creative powers..."
Following the modern trends in which the University must have a leadership position, we strive
to maintain and strengthen the characteristics of a strong research university with a particularly
important and new component, such as the transfer of knowledge and technology to society, but also
activities that are referred to as social engagement. The words, with which Prof. Dr. Branimir Janković,
the first rector of the University of Niš, ended his first address at the opening ceremony of this higher
education institution, were confirmed throughout the latter decades, i.e. throughout a half a century of
its academic activities: “University of Niš is a huge historical event for all of us here, for our region and
for our Republic of Serbia. It will broadly develop its technical, scientific, social, educational and
cultural activities and contribute to faster revival of this region, the Socialist Republic of Serbia and
our Yugoslav socialist community.” What was once a visionary, today is the essential necessity of a
modern university.
Three dimensions of the Third Mission of “a new university” – as defined by one European
study (Green Paper) are (i) (Continuing) Education, (ii) Research/Technology Transfer toward
Innovation, and (iii) Social Engagement (SE). Bearing in mind that the University of Niš belongs to the
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category of so-called "transformative university (within Serbian legislation)", in this paper
implementation of an appropriate SE model at the University will be described and discussed.
2. UNIVERSITY TRANSFORMATION
The University of Paris who appeared around 1150 was synonymous as internationally highly
reputed institution for its academic performance in the humanities, at that time in theology and
philosophy. Even more, the University introduced several academic standards and traditions that have
endured ever since and spread internationally. This period was called “First Mission” and was
characterized only by the education process (Fig. 1a).
Further progress in the evolution of the university was promoted by Wilhelm von Humboldt
(1767–1835). He was the first who promoted the independence of academia, but also the integration of
natural, social sciences and humanities. More important, he suggested for the first time the unity of
education (teaching) and research (Fig. 1b). Interrelation between these two categories was through
(very broad range of) knowledge transfer.

(a)

(b)

Figure 1. University evolution: First Mission (a) and Second Mission (b).

Figure 2. University evolution: Third Mission.

The entrepreneurial model with active university-industry partnership and technology transfer
with commercialization efforts has been called “Third Mission” (Fig. 2). The collaboration between
university and companies was usually informal (common scientific investigation through joint projects
with university researchers) or formal covered by contractual arrangements (research projects to
university labs, joint research agreements, and even individual contracts with key researchers). It seems
that the university in this organizational scheme was undoubtedly involved in some kind of production,
the nature or essence of what it produces remained the same - dissemination of knowledge. Despite the
shortcomings of this model, it played a significant role in further transforming the broader role of the
university. It may be enough to mention a phenomenon occurred in few universities in the USA, driven
by success stories called the high-tech revolution attained by collaboration between for example Silicon
Valley and Stanford. It should be especially emphasized that none of these models have lost their
relevance to the day.
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3. UNIVERSITY OF THE FUTURE
Both classic and future (new, transformed) university must be based on quality and academic
excellence. However a successful modern university is looking for something more inside and outside
the academic community. In this sense, the university will have to solve various challenges, and
accordingly define the optimal organizational redesigned model. It will be possible by combination of
educational, scientific, technological, social and environmental transformations.
3.1. Engaged university
This term denotes “transformed university” with probable the strongest and most complex
relationship between university and its environment, including social dimension together with
technological and economic dimensions. This concept represents a new university which shares its
knowledge as far as possible as a free and public good. This new feature of the university, SE
(“community engagement” or similarly “civic engagement”) as an approach to the “Third Mission”,
must be something more than a formalized (or codified) concept.
As an example, a global society of universities has evolved on basis of the “Talloires Declaration
on the Civic Roles and Social Responsibilities of Higher Education” (2005). Purposes were voluntary
activities, including educational functions towards students, and established community relationships in
research.
Transformed university should not be only part of their local and/or regional environment, but
also part of national and international global knowledge communities. Such university should
contribute, through its engagement, to the global integration combining the external resources with the
regional needs (Arbo et al., 2007). It should be noticed that regional engagement depends very much on
the location of university, so that its involvement in regional development activities increases directly
its engagement. Unfortunately, the University of Niš demonstrates the validity of such a claim, since the
degree of its engagement is limited (in a long period of time) to its location.
Engaged university concept assumes very high demands of coordination, steering and financing
to engage comprehensively in the regional environment (Chatterton et al., 2000). However, it is possible
that some engagement activities cannot be integrated and coordinated or the capacities and potentials of
university towards this engagement might also be overestimated (Gunasekara, 2006). Even more, the
capacities of Serbian universities are mainly governed at the national level, which might reduce their
latitude for engagement. This applies not only to the financial issues, but also to the legislation and
regulations of study programs, work relations, etc. It seems that the transformation to the engaged
university shows the complexities but also the wide variety of activities to approach them.
3.2. Implementation of social engagement
The concept of “transformative university” offers a possibility to introduce SE dimension as a
multi-functional university platform engaged with society in a continual and mutual process of creation
and transformation of different types of activities (Fig. 3) in which interactive and intensive cooperation
of the subsystems Education and Research involves professors and researchers from very broad range
of scientific fields, which may often have characteristic of transdisciplinary collaboration.

Figure 3. Organisational scheme for engaged university
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The University of Niš is a state university and therefore has specific relations with the Ministry
of education, science and technological development and with the societal, technical and economic
environment (Fig. 4). At the same time, the University expects the participation of surrounding industry,
as well as wide range of non-experts and civil society. This is typical (regional) model of interaction
between universities and society (Mora et al., 2017).

Figure 4. Functional scheme of the University of Niš towards the government (Ministry)
and the natural environment (Industry and Society).

Although the SE dimension can be observed independently of the other two dimensions from
the Third Mission, a more comprehensive approach would be consideration of the SE along with the
other two.
Within the framework of the IF4TM1 project, special attention is paid to the SE of universities,
in particular through instruments supporting the development of creativity, entrepreneurial spirit, team
work and multidisciplinary work of students, high school students and young people in general. In
accordance with the intention to develop Serbian universities into strong, socially responsible higher
education institutions, within this project an initiative has been launched to create five Creativity Centers
that would enable the achievement of this goal.

Figure 5. Implementation of Creativity Center at the University of Niš with all institutional units
interrelated to the Center.

Such center was also created at the University of Niš. Some of its activities are training programs
for the development of creative thinking and acquiring entrepreneurial skills among students,
researchers and pupils by helping students and pupils to use equipment and software in the prototype
1
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workshop of the Center. It organizes and promotes volunteer programs and campaigns of open
innovations in cooperation with enterprises. It should help students and researchers in creating and
developing the idea of establishing their own business start-up or spin-off companies for
commercialization of research results.
Today more than 18 centers are active at the University of Niš, but activities of at least four
centers can be especially important for the better functioning of the Creative Center due to their similar
or complementary activities (Fig. 5):
Center for Career Development. It was established to support students of all levels in
developing skills and abilities that are crucial for their employment, as well as to provide information
on education, internship and scholarship opportunities, both national and international. The Center
stimulates students to further education, to acquire work experience during their studies and to develop
the awareness of modern business conditions.
Student Support Center. This Center provides various forms of support for students. Among
other things, the Center provides assistance in learning techniques, as well as monitoring and
identification of problems faced by the target groups. A very important activity of the Center is the
coordination of the overall activities of student support provided by the University, faculties and other
relevant public institutions.
Interface Center. It develops methodologies and tools to enhance the transfer of knowledge
towards community, as well as measures to improve higher education in line with current demands of
the labour market and society. This Center particularly collaborates with public, private and nongovernmental sectors in the country and abroad (especially with Alumni), in order to ensure better
competitiveness in the labour market and to increase the employability of graduate students.
Technology Transfer Center. It was established to improve opportunities for the effective
application of developed research results at the University. Center is responsible for promotion of
various forms of knowledge and technology transfer between the University and industry or society. It
provides the placement of new technologies and innovations in the market. Center participates in the
creation of collaborative networks in order to intensify technology transfer and renders expertise and
support in the development of technological and economic feasibility studies. Its task is to build
awareness of the need for legal protection and commercial exploitation of intellectual property and
assists in the creation of new innovation centers and business and technology parks that will be
established by the University and its faculties.
In order to arrive to a complex system by which the SE may be finally implemented at the
University, in our opinion it is necessary to change the previously defined organizational scheme shown
in Fig. 5 by including two other centers existing at the University:
Lifelong Learning Center. It develops, defines and implements training courses and modules
in the field of lifelong learning, and issues relevant certificates on the training completion. It also
provides support in the development of small and medium-size enterprises by enabling a special training
program intended for entrepreneurs, but prepares and organizes workshops, courses and training for
students and staff at the faculties and the University. It provides training to acquire key competences in
the lifelong learning system, such as communication in the mother tongue and foreign languages,
competences in mathematics, science, technology, information and communication technologies and
social interaction, and development of initiative and entrepreneurial spirit. Center also provides
consulting assistance to interested employers related to the kind of knowledge that would be most
appropriate for them, regarding their business, technology and market trends. The Center establishes a
partnership network with local institutions, such as the City of Niš, the Regional Chamber of Commerce,
the Union of Employers, the National Employment Service and others.
Innovation Center. This Center in an organized and systematic manner works on
implementation of own and other scientific results and modern technological processes for the purpose
of creating innovations, developing prototypes, new products, processes and services. At the same time
it organizes transfer the knowledge and technologies into production and services of other economic
entities. The Center organizes scientific research, develops innovations, provides consulting services to
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companies, public services and enterprises, provides assistance in the establishment of innovative and
high-tech companies, provides assistance in establishing incubators and technology parks, and educates
and trains personnel.

Figure 6. Existing organizational scheme of the systems and subsystems for realization of the Third
Mission at the University of Niš. Next to the left of “subsystem of education” there is “open learning platform
(OLP)”. Next to the right of “subsystem of research” there is “open innovation platform (OIP)”.

Having in mind the profiles of two centers’ activities, a new complex structure will be as drawn
in Fig. 6. In this structure activities related to subsystem “Research” (technology transfer and innovation,
etc.), to subsystem “Education” (lifelong learning/continuing education, training, etc.) and to subsystem
“Social engagement” (voluntary work and consultation by staff and students, community engagement,
etc.) are interrelated with the activities related to subsystem “Creativity Center” as structure central
point. In this structure SE becomes the way of engaging the intellectual (creative and intelligent people
from academic community) and physical resources of the university in serving the community.
It should be noted that the dissemination and sharing of (academic) knowledge within and/or
across OLP (from students at all levels of study to community people) may be combined with socially
embedded knowledge. On the other hand, the transfer within and/or across OIP includes both specialized
and multi-disciplinary scientific knowledge and both technological and social innovation. It is assumed
that there are the necessary creative forces from academia, surrounding industry, local government and
finally community to drive activities that will accelerate the wider SE of the university. Both mentioned
platforms are directly in function of the subsystem of SE. At the same time all four subsystems
(Education, Research, SE and Creativity Center) are interconnected but simultaneously connected with
two platforms too. Although this special organizational structure of SE sub-system can be formal, it may
generate numerous innovative partnerships with different subjects, such as small businesses, rural
communities, socially and economically disadvantaged groups (associations, networks and incubators),
etc.
Another important parameter is funding. As a rule, SE activities will be funded by the University
with resources from their own budgets. This may be a problem (limitation) in the implementation of the
SE, but it can be solved by funding from some international projects dealing with similar issues.
SE activities may be both centralized or decentralized towards faculties. In order to synchronize
all activities, the University will develop a system for planning, managing and monitoring SE activities
(maybe called “Management for SE activities”). Such a system will enable the planning of optimal
individual and systematic plans of SE, but at the same time it will be a generator of new activities
according to the actual requirements and real needs of the community. Due to effective coordination,
this system will initially be centralized (at the level of University), but its competence will be
decentralized very quickly towards its faculties. It is expected that synchronization of the activities of
the University and its faculties will provide all the preconditions for full and transparent realization of
the function of SE.
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The University is especially interested in monitoring and assessing the impact of overall SE
activities within the University and its faculties. The only problem in the realization of this intention
may be that certain SE activities may be also embedded in continuing education or even in technology
transfer activities. Hence it may be more appropriate to monitor the overall impact of “Third Mission”
than to monitor the impact of each individual dimension. In this regard, the monitoring of the impact
and effects of “Third Mission” should in fact be at the level of the organizational structure shown in Fig.
6.
4. CONCLUSION
In this paper, possible options for university transformation (from the perspective of university
of the future) with particular reference to the engaged university were considered. In this regard, optimal
organizational structures are considered that can be in the function of SE implementation in the wider
or broader sense. SE is considered as the individual dimension of the Third Mission, but also within the
synchronized implementation of other two dimensions, continuing education and technology transfer.
It should be concluded that for successful partnerships between the University and community,
the University must have a clear view of the real needs of SE in its closer or wider environment but in
relation to the University capabilities, and by selection of social activities which will be of mutual
benefit.
The most important contribution to this consideration may be the fact that the SE will be
introduced and treated at the University of Niš in the same way as education and research. In that sense,
SE will be (as soon as possible) included in its university missions. As a matter of fact, SE will be treated
in some way as ‘‘university extension’’ to which priority will be given.
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