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Abstract 

Establishment of new entrepreneurial ventures have a direct influence on economic growth 

of the economy and society of every country. It relates especially to unemployment level 

and net income of the employees. Given these facts, the two aims of the paper are: 1) 

presentation of the Innovativeness of 14 countries of South – East Europe region and two 

additional countries: Poland and Hungary based on their overall ranking(s) as well as 

Information and Communication Technologies, ICT access and ICT use; and 2) to present 

development and business performance of academic start-up and spin-off companies in ICT 

sector which were created by the University of Novi Sad (Serbia) and which allowed it to 

become a sustainable University. The indicators such as total number of new ventures, 

number of employees, total revenue and average gross profit margin were used in order to 

analyse establishment, development and sustainability of academic ICT start-up and spin-

off companies. The study shows that sustainable measures, particularly academic start-up 

and spin-off companies, have a very important role in sustainable economic growth (local, 

national and regional) and are a significant driver of innovation. They are of key 

importance for the sustainable development of the University. 

Keywords: Global Innovation Index, Information and Communications Technologies, 

Innovation, Academic Start-up and Spin-off Companies, Sustainable Measures, Sustainable 

University. 
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Introduction 

Sustainable development is of the utmost importance for modern business, especially 

regarding employment level and net income. Entrepreneurship is multidimensional concept 

which has significant role on sustainable economic development, and Schumpeter (in his 

work) describes how the innovating entrepreneur challenges incumbent firms by 

introducing and using new inventions (Schumpeter, 2017). The research on new ventures 

has given increasing attention since the 90s. (Crespo and Aurélio, 2020). For economists, 

entrepreneurship is a “meta-economic” event, something that profoundly influences and 

indeed shapes the economy without itself being part of it, and also technology influence 

(Drucker, 1985). In one of recent definitions of entrepreneurship, Coulter (2001) states that 

entrepreneurship is a dynamic process where a person or persons use innovation through an 

organized process to seek opportunities where value can be created and delivered at the 

market. When considering the term entrepreneurship and new ventures, special attention 

should be paid to innovations (Abrahamson, 2019). Modern economies and companies are 

faced with the challenge of constant innovation in order to be sustainable and to further 

develop (Vekic et al., 2018). Based on Schumpeter definition of innovation, group of 

authors defined innovation as a process of developing and introducing a new product or 

some modifications brought to an existing product. (Popa et al., 2010). Innovation is the 

specific tool of entrepreneurs, the means by which they exploit change as an opportunity 

for a different business or a different service (Drucker, 1985). 

The role of modern university is to integrate economic development into the university as an 

academic function along with teaching and research. This represents a new mission of university 

which can be defined as: effectively linking universities with users of knowledge and establishing 

the university as an important economic actor in modern society (Etzkowitz, 1998). This 

phenomenon has brought countless advantages including increased economic performance on the 

labor market, development of entrepreneurial actions and even personal growth (Roman and 

Parashiv, 2019). The changing role of university is important question and it is subject of debate in 

literature, e.g. it has been considered in the framework proposed in 2009 by the Local Economic 

and Employment programme of the OECD (Organisation for Economic Co-operation and 

Development). This framework evaluates university strategies, support infrastructures for 

entrepreneurship and start-ups, resource bases, and the state of entrepreneurial education and 

evaluation approaches (Antonella, 2009). One has to also add that sustainability of universities 

should become one of their main goals (Dabija et al., 2017). 

The application of ICT technologies is observed in all areas of the industry, and their importance is 

constantly increasing. These technologies contribute significantly to the accelerated process of 

entrepreneurship and innovation development, especially for academic new ventures and their 

sustainability. Most available studies are concerned and focused on development entrepreneurial 

universities in developed economies. Given these facts the paper: 1) presents the Innovativeness 

of 14 countries of South – East Europe (SEE) region and two additional countries: Poland 

and Hungary based on their overall ranking(s) as well as Information and Communication 

Technologies and ICT access; and 2) presents development and business performance of 

academic start-up and spin-off companies in ICT sector which were created by the 

University of Novi Sad (Serbia) and its actions to become sustainable institution. The 

research gap presented in the article is related to the analysis of academic new ventures 

regarding the sustainable regional development with the special emphasis to the necessary 

sustainable measures. The research question is focused on the specificities of the 
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sustainable measures in an university that is, the necessary preconditions for further growth 

and development, while analysing the place, role and importance of academic start-up and 

spin-off companies in ICT sector.  Having in mind the above mentioned, there is a lack in 

the literature in the subject area. Namely, the subject of the research, that is the academic 

new ventures, presents a challenging and complex task, especially regarding the existing 

different models of creating sustainable universities and the different stages of development 

of every country that is in the focus of the research. 

The rest of the paper is structured as follows. The second section is a literature review on 

entrepreneurial ventures and innovations being the result of their establishment. The next 

section summarises the methods used during data collection process. This section is 

followed by research results, their analysis and discussion. Finally, conclusions are 

presented, limitations and future directions of the research. 

 

1. Literature review  

Today, a special focus is placed on technological innovations that significantly change our 

reality and way of business. Since most of scientific research activities (which are 

sometimes as a result has technological innovations) are pursued at the universities, it is 

important to analyse how to improve and foster new ventures at the university to ensure its 

sustainable development. Special influence on the economic development is achieved 

through the newly created companies, most often in the form of academic start-ups and 

spin-offs. These companies are called “spinouts” and can be defined as “new firms which 

are created to exploit commercially some knowledge, technology or research results 

developed within a university” (Pirnay et al., 2003). Their ability to create an environment 

to stimulate their own growth and generate innovation significantly contributes to the 

progress of individual countries (especially those in development), as well as entire regions, 

especially to their sustainability. The activities undertaken by universities to commercialize 

their research, usually called “academic entrepreneurship” (Grimaldi et al., 2011). 

Universities are an important source of innovation and are considered as “engines of 

growth” in knowledge-based economies (Etzkowitz et al., 2000). In the last 20 years, the 

attention of universities toward to creation of academic “spinouts”, so academic and student 

entrepreneurship has increased with huge influence to local economic development 

(Philpott et al., 2011). These new companies created within university are generators of 

new job positions, innovations and they led to structural changes in the economy and 

improvements of its main indicators such as: GDP, employment rate, economic growth, etc. 

(Plăiaș et al., 2011). It is not surprised that a lot of policy makers see spin-offs as 

particularly fertile innovators in an economy. That’s mostly because spin-offs are also 

expected to perform better than other start-ups that lack the resource base spin-offs 

inherited from their parent companies and that are a step ahead of firms that do not receive 

support from a third party company (Koster, 2004). The main reason for this is basically 

connected with the fact that spin-off companies have a good network (good connections 

with other scientific research institutions, other spin-offs, other universities), more 

opportunities to become member of international projects pursued at the university level, 

and to use resources (tangible and intangible) which sometimes are not available to other 

companies, even if they are corporate spin-offs. Thanks to them, universities improve their 

sustainability and indirectly influence to the regional sustainability. 
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In order to ensure sustainable development, universities strive to take advantage of the 

economic potential of their R&D programmes and maximize their innovation potential 

through creating appropriate strategies, organizational structures and management 

processes that allow them to manage part of their R&D portfolio (Bąk, 2016), with 

preserving their fundamental academic values and activities of research and teaching 

(Debackere, 2000). Entrepreneurial universities actively seek to innovate, to work out a 

substantial shift in organizational character, to become “stand-up” universities and to arrive 

at more promising posture for the future (Clark, 1998), with sustainable measures. 

Academic literature highlights the importance of newly developed entrepreneurial firms in 

transforming centrally planned economies of the South-East Europe (SEE) region, there has 

been limited attention given to understanding the dynamics of developing early-stage 

companies in ICT sector (Klonowski and Galebiowska-Tataj, 2010).  

Academic start-up and spin-offs in ICT area are an important indicator of technological 

progress. A start-up is a human institution designed to create and deliver a new product or 

service under conditions of extreme uncertainty (Ries, 2014). Blank (2013) states that start-

up is temporary organization designed to search for a repeatable and scalable business 

model. Academic start-ups are strongly connected with educational and research 

institutions. These institutions support start-ups from their early stages with their own 

human resources, equipment, relevant practice and often with initial capital. Over the past 

few decades, universities have been receiving an increasing demand to go beyond their role 

of producing scientific and technological achievements to explore its knowledge potential 

(Cherubini-Alves et al., 2019), with the aim to produce novel commercial products and 

services. 

Currently ICT sector has become one of the key technological infrastructures where 

existing technologies continue to rapidly develop and novel technologies are being 

constantly introduced, fostering the emergence of new entrepreneurial ventures (Kotnik and 

Stritar, 2015). ICT and their solutions are recognized as major drivers of economic growth, 

social changes, strengthening the competitiveness of the country, encouraging 

entrepreneurship and innovation, employment, etc. Special role of ICT sector is to provide 

strong support for regional development which can be defined as „the ability of a specific 

area or locality or even region to generate increasing income and improve local quality of 

life for its residents (Meyer-Stamer, 2016). The European Union creates special strategies 

and programs to support the development of high-tech companies and whole ICT sector. 

High tech start-up and spin-off companies represent important drivers of ICT sector 

development, which affects accelerated regional development. High tech companies are 

usually innovative enterprises, which can be defined as firms which report one or more 

innovations within the observation period (OECD, 2018a). It is a company that offers high 

capacity for creation, implementation and popularization of various innovations. One 

research shows that in 15 EU countries, more than 830 000 start-up companies are 

operating across 20 start-up centres, employ more than 4,5 million people and generating 

over EUR 420 billion in revenue (Publication office of the EU, 2017).  

Last available official data show main indicators for the European ICT sector in 2016. This 

sector generated EUR 580 billion of value added in Europe (about 3.75% of EU GDP), and 

ICT services represented 92% of the total ICT sector of value added. The share of employment 

in the ICT sector relative to total employment was 3% in the EU, that is more than 6,6 million 
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employees. ICT sector of the EU grew much faster than the rest of the economy in real terms. 

ICT services were approximately 10 times as large as ICT manufacturing (European 

Commission, 2018). The most powerful economies in the EU, such as: Germany, the United 

Kingdom, France, Italy and Spain, have the most developed ICT industry. The strong growth 

of the ICT sector is also recorded in countries of SEE, which have been taken into account in 

this research, together with Poland and Hungary. Most of these economies have adopted cross-

cutting digital strategies to support the development of ICT across all sectors. Poland and 

Hungary are included in this research because these countries are recognized as economies 

with strong ICT sector, with high fundamental principles and exceptional future growth 

prospects. Observed economies have also recognized the important role of the ICT sector and 

have adopted strategies to support its development in co-operation with the Information 

Technology (IT) industry (OECD, 2018b). 

New companies, which are found within universities, faculties, institutes, are mostly called 

spin-off companies. These companies are the core of academic entrepreneurship and provide 

creating and managing companies by the students and employees of scientific institutions and 

research centers (Korpysa, 2014). Term of „spin-off companies“ can be viewed as form of 

knowledge and technology transfer from academic or other public research institution to the 

business entity (Stankiewicz, 1994), with the aim of creating and valorizing a new value on 

commercial market. Shane (2004) proposed the following definition “A university spin-off is a 

new company founded to exploit a piece of intellectual property created in an academic 

institution”. This kind of companies implies a tool for technology transfer, with the goal to 

transfer University knowledge into application in society (Rasmussen, 2008). One of the major 

differences between start-up and spin-off companies is mode of investment for R&D. Also, 

spin-off companies are always managed by university staff and technology is the property of 

an academic institution. Start-up companies can be established outside the academic institution, 

with an independent founder. 

 

2. Research methodology and sample 

A case study method was used in the analysis. The literature distinguishes single case 

studies and multiple case studies. The paper uses case analysis based on a multiple case 

studies. The legitimacy of this approach is confirmed, inter alia, by Flyvbjerg (2006) who 

states that: the case study may be central figure to scientific development via generalization 

as supplement or alternative to other research methods. In addition, conclusions from the 

case study method are considered more convincing and better proven (Yin, 2003). The 

choice of this method was due to several factors. First of all, innovation is a qualitative 

phenomenon, with blurred definition boundaries and the case study analysis allows the 

consideration of a given phenomenon in its bounded situation (Gummesson, 2007). As 

Gillham (2008) emphasizes, the premise for using case study analysis is the complexity of 

the studied phenomenon. Stake (1995) shares this opinion and claims that the high level of 

complexity of a given phenomenon and interest in its nature predestines case study as a 

research method applicable in a given study. There is no doubt that development and 

managing of academic ICT start-up and spin-off companies is a complex phenomenon. 

Secondly, as Bryman and Bell (2011) point out, the case study emphasizes the complexity 

and distinctive features of a given case (and this is also observed in the analysed study). In 
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addition, this paper focuses on analysis of innovativeness of observed countries and 

especially, academic start-up and spin-offs in ICT area that are regarded as an important 

indicator of technological progress. As Yin (2003) notes, the case study is an appropriate 

research strategy when the research is to determine the causes, premises, motives, factors or 

course of a given phenomenon, and when the researcher has little impact on the course of 

events. Thirdly, the case study method allows the use of a relatively wide range of 

information sources (Yin, 2003). And fourthly, the selection of cases has a significant 

impact on the results of research, so one should choose valuable cases to maximize learning 

opportunity) (Stake, 1995). It also means that one has to give up unrealistic cases or those 

that do not contribute anything to the study as soon as possible to. It should also be 

remembered that selected cases should be available to the researcher. One should add one 

more reason of choice of this method: case studies increase the likelihood of generating 

new theoretical concepts by juxtaposing opposites in the studied cases (Eisenhardt, 1989). 

In addition, case study allows to look “under the surface” of a given phenomenon, i.e. to 

know it deeper and interpret it more accurately. Eisenhardt (1989) indicates a case study as 

a method suitable for an in-depth understanding of a given case. In turn, according to 

Czakon (2011), the case study makes it possible to create theoretical proposals in a 

situation where a given phenomenon is imprecisely defined, the results of previous studies 

are contradictory or insufficient. And finally, case study is recommended for research on 

innovation (Hoholm and Araujo, 2011) and the specifics of innovation can be properly 

rendered only using qualitative methods (Wolfe and Gertler, 2004). In other words, the 

factors presented fit perfectly to the issue being discussed. 

The article has two different directions: analysing the GII (Global Innovation Index, 2018), 

on one hand and examining the ICT start-ups and spin-offs, on the other hand. Firstly, in 

order to present the correct background we collected official data about GII for the SEE 

countries (according to UNESCO classification) and two additional countries: Poland and 

Hungary. The GII is an annual ranking of world countries by their capacity for, and success 

in innovation (Matthews and Brueggemann, 2015). These 16 countries were compared 

according to their overall ranking(s), taking into account the following parameters: 

Information and Communication Technologies, ICT access and ICT use. In order to 

illustrate the results of research, analytical tools were used (charts, diagrams, etc.). 

Secondly, we analysed ICT start-up and spin-off companies from the University of Novi 

Sad (second largest public university in Serbia) as a positive example of sustainable 

university. Having in mind the specificities of the developing countries and available data, 

the research sample comprises the SEE countries with special attention to the Republic of 

Serbia, Poland and Hungary. In that way the sound comparative analysis is enabled, while 

it will be possible to the determine the appropriate framework of sustainable university in 

contrast to the developed countries. Totally the group of 125 start-up and spin-off 

companies (60% from ICT sector) according to their business activity, year of 

establishment, and some business parameters such as: total revenue and gross profit margin 

were analysed. Comparison of the complete data sample was made in relation to a separate 

subset which consists of companies belonging to the ICT sector according to their official 

business activity. The data were collected from official financial reports for each observed 

company, available on the website of Serbian Business Registers Agency (2019). 

  

https://en.wikipedia.org/wiki/Innovation
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3. Results and discussion 

It is very important to understand the interdependence of ICT sector development and the 

level of innovation in the particular economy. For this purpose, a Global Innovation Index 

(GII) of SEE countries was selected, by displaying ranks and scores for observed year.  

The GII aims to capture the multi-dimensional facets of innovation and provide the tools 

that can assist in tailoring policies to promote long-term output growth, improved 

productivity, and job growth. It provides a key tool and a rich database of detailed metrics 

for economies, which in 2018 encompasses 126 economies, representing 90.8% of the 

world’s population and 96.3% of global GDP (Global Innovation Index, 2018). This index 

is the simple average of the Input and Output Sub-Indices, and Innovation Efficiency Ratio. 

For the purpose of this research definition of the SEE region was used, according to official 

data from the UNESCO web site (UNESCO, 2019).  

In the research sample, a country with a highest rank according to the GII in 2018 is Malta 

at position 26, out of a total of 126 observed countries with a total score of 50.3, while the 

worst ranked country is North Macedonia positioned at 84th, with a total score of 29.9. 

Average score for all observed countries is 38.59. It is noticeable that EU member states are 

better ranked than non-EU countries (Figure no. 1). The development of ICTs significantly 

contributes to the innovation of a country and it can be noticed that countries with a more 

developed ICTs have a better overall rank on the GII list.  

 

 

Figure no. 1: Global Innovation Index (ranks and scores) for SEE countries with 

Poland and Hungary in 2018 

Source: Global Innovation Index, 2018 

 

Therefore, a country with highest rank according to sub-index of ICTs in 2018 is Malta and 

is at position 22, out of a total of 126 observed countries, with a total score 79.87, while the 

worst ranked country is Bosnia and Herzegovina at position 84, with a total score of 49.84. 

Average score for all observed countries is 64.93 (Figure no. 2). 
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Figure no. 2: Sub-pillar of ICTs (ranks and scores) as part of the pillar of 

Infrastructure for SEE countries with Poland and Hungary in 2018 

Source: Global Innovation Index, 2018 

The third pillar of Innovation Input Sub-Index includes three sub-pillars: ICTs, General 

Infrastructure, and Ecological Sustainability. The ICTs sub-pillar includes four indices 

developed by international organizations on ICT access, ICT use, and online service by 

governments, and online participation of citizens (WIPO, 2016). The special focus in this 

research was given to ICT use and ICT access. The government of each country and local 

authorities are increasingly incorporating ICT policies, strategies and initiatives into their 

economic development strategies (Gibbs and Tanner, 1997). In this way, countries can 

influence on the increase use of ICTs, as well as to give a significant contribution to 

facilitating access to these technologies. This process requires a high level of investment and 

commitment in order to achieve this goal. Introduction of ICT at all education levels is very 

important, that help creates basis for rapid economic development. The use of ICT can enable 

accelerated development to take place through access to new markets, increased sustainable 

competitiveness, and allowed wider access to knowledge and skills, and their applying to 

address local conditions and individual challenges (Qureshi, 2011). Also, ICT use leads to 

diversification of innovation activities through various channels (Savulescu, 2015). IT 

strategies usually focus on the management of the IT infrastructure within a firm, with rather 

limited impact on driving innovations in business development (Matt et al., 2015). Innovation 

activity is one of the strongest grounds for the successful functioning and further enterprises 

development (Shpak et al., 2017). One can even state it is a driver of the country’s economy 

(Mikiashvili and Lobzhanidze, 2017). Holders of these activities are mostly new companies in 

the form of: start-ups and spin-offs. Developing countries, especially from SEE are making 

efforts to increase the use of ICT in light to trigger the economic growth (Savulescu, 2015). 

Wider use and access to ICTs requires a high-quality digital access, which leads to greater 

opportunities for creating and finding new jobs, increasing productivity, improving revenue 

distribution, among others (Alderate, 2017). This requires high level of digital competence 

which can be defined as: specific skills, knowledge, and attitudes that make learners use 
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digital media for participation, work and problem solving, independently and in collaboration 

with others in an innovative, critical, responsible and creative way (Hatlevik et al., 2015). In 

the sample of the 16 observed countries, these countries are ranked from 5th - 88th position in 

terms of ICT access, and 28th - 77th position in terms of ICT use out of 126 countries. Malta 

has the best score in ICT access indicator with 90.2 in total, but Cyprus has the best score in 

ICT use with 76.1 in total (Figure no. 3). 

 

 

Figure no. 3: ICT use and ICT access in countries of SEE with Poland  

and Hungary in 2018 (scores) 

Source: Global Innovation Index, 2018 

 

Based on the collected data and the analysis made, the position of each country from the sample 

can be viewed according to indicators of ICT use and ICT access. The best ranked country from 

sample according to both indicators is Malta, with a position 28 (ICT use) and position 5 (ICT 

access), out of 126 countries (Figure no. 4).  

https://link.springer.com/article/10.1007/s10639-015-9456-7#CR30


AE The Importance of Academic New Ventures f 
or Sustainable Regional Development 

 

542 Amfiteatru Economic 

 

Figure no. 4: ICT use and ICT access in countries of SEE with Poland and Hungary in 

2018 (ranks) 

Source: Global Innovation Index, 2018 

 

According to the observed indicators, the worst-positioned country is Albania. It can be noticed 

that these indicators also affect the overall ranking and scores in GII of each country. 

 

4. How to become a sustainable university? The case of University of Novi Sad 

The development of the ICT industry is one of the main factors in the economic growth and 

development of modern society, and has an important role for the future of all countries. 

Republic of Serbia is a country with a high growth rate of ICT use and access. Together, 

with government policies and support programs, this has led to the creation of a large 

number of companies which belong to the ICT sector. This sector is identified by the 

Government of Serbia as economic priority for strengthening country's competitiveness and 

culture oriented towards sustainability. It is the fastest growing sector in the last decade, 

accounting for 6 percent of country's GDP and generating international visibility for the 

Serbian economy (Serbia Business, 2018). The value of Serbia's ICT market in 2018 was 

estimated at around EUR 522.7 million, with a growth of 8% compared to 2017 (BizLife, 

2018). At GII list in 2018, Republic of Serbia is ranked with a position 57th (ICT use) and 

position 48th (ICT access), out of 126 countries. As in all countries from the SEE, this 
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sector in Serbia is strongly export-oriented with most of the companies targeting 

international markets (Kleibrink, 2018). ICT sector broke a new record with exports worth 

EUR 1,135 billion, a growth of 26% compared to 2017, when the value of exports 

amounted to EUR 899 million (Serbian monitor, 2019). The data show an upward trend in 

terms of employment in the ICT sector. In the observed period from 2013-2017, 

employment in ICT sector increased 57% (Kutlaca et al., 2018). Companies in the ICT 

sector pay great attention to innovation, and today in Serbia, there are more than 2700 

innovative companies in this area. The development of this sector has a strong regional 

component, contributing significantly to value added and growth, linking and cooperating 

with companies all around the world. 

The development of ICT sector in Serbia is directly determined by the degree of population 

education, also stimulating entrepreneurial activity has a huge importance. Research shows 

that around 84% of all current ICT employees hold a university degree (Zivkovic et al., 

2018). Universities have an important role in the development and strengthening of the ICT 

sector have universities, they seek to stimulate entrepreneurial activity with the aim of 

creating academic start-up and spin-off companies. Today, these universities can be called 

sustainable universities which can be defined as: high education institution that combines 

teaching, research, and entrepreneurial activities to various degrees is a common emergent 

phenomenon, with profound implications for the academic role and the university’s role in 

society (Etzkowitz, 2017). Sustainable university contributes to the regional and national 

social and economic development (North, 2005), and also supports the creation of new 

academic companies that promote competition and diversity, consequently enhancing local 

job growth (Guerrero et al., 2016). As a very good example, this research presents 

University of Novi Sad, which has a well-developed research infrastructure and great 

potential for innovation and sustainable development (Table no. 1). 

 

Table no. 1: Basic indicators of University of Novi Sad 

University of Novi Sad – Review 

Number of Faculties 14 

Number of Accredited Study Programs around 400 

Number of Students more than 50.000 

Number of Employees more than 5.000 

Number of Scientific Institutes 3 

Number of University Centers 17 

Number of Scientific Laboratories  250 

Number of Projects (up to 2016) 126 

Number of Partner and Coordinating International Projects 127 

Source: University of Novi Sad, 2019 

At the University of Novi Sad, 140 start-up and spin-off companies have been founded in 

25-year period, mainly in the ICT sector (more than 60% of all founded companies), 

employing young engineers who graduated from the University of Novi Sad. Some of these 

companies implement projects for large international corporations and have contributed to 

Novi Sad becoming recognized internationally as a “Software Valley” (University of Novi 

Sad, 2019). 

http://www.uns.ac.rs/index.php/en/science/transfer/spin
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The largest number of academic ICT start-up and spin-off companies (17) was established 

in 2012, while a small number of them was established at the beginning of the observed 

period (Figure no. 5). The chart shows the periods of low entrepreneurial activity in 1990s, 

caused by very poor economic environment, economic crisis and lack of market economy 

as well as the consequences of wars and period of sanctions. Research shows that rate of 

survived companies on the market in observed sample is high and amounts to over 60%. 

The founders of these start-up and spin-off companies in general are members of academic 

staff (professors and assistants), graduates and students (University does not own these 

companies). Due to the establishment of entrepreneurial culture, the number of companies 

owned by students is constantly increasing. These companies mainly operate in the segment of: 

software development, computer programming, gaming industry, R&D, consulting and other 

activities.  

 

Figure no. 5: The number of founded academic ICT start-up and spin-off companies 

in the period 1990-2015 at the University of Novi Sad 

Source: University of Novi Sad, 2019 

The total increase in the number of employees in the academic ICT start-up and spin-off 

companies of the University of Novi Sad in the observed period is 43.55% (Figure no. 6). 

In region of Novi Sad operate more than 400 ICT companies, with more than 4000 

employees, so almost third of all ICT companies are academic start-ups and spin-offs. Due 

to the accelerated development of this industry, there is currently a shortage of enough 

skilled workforce (more than 10,000 people), and an increase in enrolment quotas for 

students in the ICT fields is required. The problem is in the limited work space available to 

the university, as well as the lack of professional teaching staff.  

 

Figure no. 6: Total number of employees in academic ICT start-up  

and spin-off companies in period 2014-2018 

Source: own elaboration based on Serbian Business Registers Agency, 2019 
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Figure no. 7 shows that increase of total revenue is 59.19%. The highest growth was 

recorded in period 2016-2017. Research shows that growth of Serbian ICT industry is twice 

as high compared with average growth of ICT industry in the EU. Also, export of ICT 

products and services twice as higher than import. 

 

Figure no. 7: Total revenue of academic ICT start-up  

and spin-off companies in period 2014-2018 

Source: own elaboration based on Serbian Business Registers Agency, 2019 

Figure no. 8 shows average gross profit margin for observed active academic ICT start-up and spin-off 

companies of the University of Novi Sad. During this observed period, this business indicator has not 

changed significantly. The highest average gross profit margin was recorded in 2015.  

 

Figure no. 8: The average gross profit margin of academic ICT start-up  

and spin-off companies in period 2014-2018 

Source: own elaboration based on Serbian Business Registers Agency, 2019 

These findings show that the University of Novi Sad is one of the main generators of 

entrepreneurial activity in the local community, as well as the whole region, being a very 

good example of the sustainable organization. It has a significant role in the process of 

generation, attraction, and retention of talented human capital and entrepreneurs, especially in 

establishing new companies. The contributions of the University are also reflected in regional 

aspects, such as: decrease in immigration, university – industry cooperation, regional income, 

labor force mobility, also in improving quality of life, sustainability, etc. In the case of the 

University of Novi Sad the significant influence on local income and employment increase is 

clearly visible. It is important to emphasize the active participation of the University in the 

defining and implementing of local and regional development strategies.  
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Conclusions  

In line with modern trends, universities become more entrepreneurial, in order to create 

new ways for research commercialization and sustainability. By establishing a systematic 

mechanism for stimulating entrepreneurship and innovation, these educational institutions 

become the cradle of new companies’ development and important drivers of local 

socioeconomic and regional development. A similar situation exists in the countries which 

are shown in this paper. In the case of the University of Novi Sad, its strong impact on local 

and regional economic growth is evident. Within this academic institution, a large number 

of start-up and spin-off companies were established, especially in the ICT sector, which 

becomes the most attractive sector of the Serbian economy in recent years. Even more 

important is that all these activities allowed it to become a sustainable University. 

There are several theoretical implications of the research conducted. First of all, it 

constitutes the next work on academic ICT start-up and spin-off companies (which is 

relatively rare topic, especially in relation to the Universities). In addition, one should 

remember that this type of research is not conducted before, especially in terms of selected 

parameters which are calculated based on data from public financial reports. Therefore, 

SEE countries are also compared by Global Innovation Index because that is reasonable 

criteria. The findings of this study can be relevant to practice as it gives some 

recommendations to the governments and policymakers on how to increase the creation of 

new ventures (one may extend this group to the managers in relation to the management of 

the spin-off companies). This for sure would be very beneficial to the local economic 

development. Secondly, the detailed data collected in the analysis may be useful to 

formulate research hypothesis to be analysed on bigger samples. Managerial implications of 

the research comprises the information necessary for the creation of sound framework for 

formulating, implementing and evaluating of the sustainable measures in order to establish 

sustainable university.  

Limitations of the research are the following: Firstly, this study uses a case study analysis 

based on one University only (data on academic start-up and spin-off companies in the 

Republic of Serbia can be officially found only for the University of Novi Sad; there is no 

obligation to keep records of these companies by universities) so it is not obvious whether 

the data obtained may be applied to companies operating in other sectors. Secondly, the 

survey takes into account some of the key business activity indicators, therefore further 

research can be extended by introducing new parameters for more extensive analysis. 

Despite these limitations the research presents a real shape of the ICT sector in the 

countries analysed and especially, University of Novi Sad, whose actions taken allowed it 

to become a sustainable University. 

Future research perspectives understand the continues monitoring of academic start-up and 

spin-off companies performances in the dynamic business environment, while focusing on 

the innovation activities and their importance for the sustainable development of the 

university. Thus, future research implies the extension of an existing sample of the research 

(a larger number of companies, universities, countries, etc.) for more extensive analysis. 

This would significantly contribute in the determination process of the impact of academic 

start-up and spin-off companies on regional development, as well as creating the basis for 

the development of modern start-up ecosystems. Furthermore, it seems that some form of 

cyclical research, for example, if conducted every five to 10 years, would allow researchers 
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to obtain more valid data and provide some indications as to the direction in which the 

sustainable development of the analysed University will evolve. 
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