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Abstract: Technological inventions are often results of thorough research. Identifying inventions’ market 

potential and preparing them for market commercialization are critical tasks, but they require development 

of entrepreneurial mindset and skills, knowledge about market, finance, how to start a business venture. 

Entrepreneurial education is necessary in order to get students of technical and engineering faculties 

involved in entrepreneurial activities. Technology entrepreneurship education requires introduction of 

entrepreneurship content in the curriculum of existing engineering study programs. Technology 

entrepreneurship could be a chance for engineers’ self-employment, as youth unemployment and inactivity 

are serious problem especially in developing countries. 
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1. INTRODUCTION 

Entrepreneurship is vital for economic growth in 

especially in developing countries. 

Entrepreneurship makes the economy more 

competitive and more innovative. 

Commercialization of new ideas improves 

productivity and creates wealth. New companies, 

especially small and medium, are great source of 

new jobs. Unemployment of youth and their 

inactivity at labor market are major problems, 

especially in transition economies. In order to 

exploit advantages of entrepreneurship business 

model, diverse skills and knowledge about 

entrepreneurship are required, so faculties are 

encouraged to introduce entrepreneurial 

competences in curriculum of almost all areas and 

courses of study [1]. Entrepreneurial education 

helps to unleash the entrepreneurial potential of 

young people. The exposure to entrepreneurship 

courses increases the intention of university 

students towards entrepreneurship, compared to 

the entrepreneurial intention of those who have not 

taken any courses related to entrepreneurship [2]. 

Development and implementation of information 

and communication technology (ICT) resulted in 

new products and services which created a chance 

for new form of business venture – technology 

entrepreneurship. Technological inventions are 

often results of thorough research and technology 

entrepreneurship could be a chance for engineers’ 

self-employment. Identifying inventions’ market 

potential and preparing them for market 

commercialization are critical tasks, but they 

require development of entrepreneurial mindset 

and skills, knowledge about market, finance, how 

to start a business venture. Entrepreneurial 

education is necessary in order to get students of 

technical and engineering faculties involved in 

entrepreneurial activities. 

2. ENTREPRENEURSHIP 

Key factor of economic development based on 

innovativeness in European Union (EU) is 

considered to be entrepreneurship. Schumpeter 

(1934) explained entrepreneurship as a key 

process through which the economy as a whole is 

advanced [3]. European Commission defined 

entrepreneurship as an individual’s ability to turn 

ideas into action. It includes creativity, innovation 

and risk taking, as well as the ability to plan and 

manage projects in order to achieve objectives [4]. 

Entrepreneurship also refers to creation of new 

values through creative combination of business 

resources.  

There are different types of entrepreneurship, 

which differs depending on the primary motives 

used for conducting of entrepreneurial venture, 

used resources, concepts apllied in the relevant 

sector of economy. In recent years, the 

phenomenon of technology entrepreneurship has 

attracted the interest of researchers and policy 

makers that recognized its positive effect on 

economic development [5]. 

3. TECHNOLOGY ENTREPRENEURSHIP 

Over the last three decades, technology 

entrepreneurship / technological entrepreneurship 

/ technoentrepreneurship has become an 

increasingly important global phenomenon [6]. It is 
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important for growth, differentiation and 

competitive advantage. 

Technology entrepreneurship is an investment in a 

project that assembles and deploys specialized 

individuals and heterogeneous assets that are 

intricately related to advances in scientific and 

technological knowledge for the purpose of creating 

and capturing value for a firm [7]. European 

commission defined technology entrepreneurship 

as forming new ventures and transforming existing 

businesses by developing new digital technologies 

and/or new usages of such technologies [8]. Some 

authors defined technology entrepreneurship as 

the interface of two well-established, but related 

fields—entrepreneurship and technological 

innovation [5]. Technology entrepreneurship is 

critically concerned with technical innovations and 

the nascent markets and new products they often 

enable. It exists when developments in science or 

engineering constitute a core element of the 

opportunity that enables the emergence of a 

venture, market, cluster, or industry [9]. 

Technology entrepreneurship involves a process of 

industrial innovation, technology transfer and the 

commercialization of innovative ideas [10]. 

Technoentrepreneurship is about [6]: 

• Operating small businesses owned by engineers 

or scientists 

• Finding problems or applications for a particular 

technology 

• Launching new ventures, introducing new 

applications 

• Exploiting opportunities that rely on scientific and 

technical knowledge 

• Working with others to produce technology 

change. 

Technology entrepreneurship is a future trend in 

the era of the industrial revolution. It requires 

innovation and individuals who understand ICT. 

Changes in technology produce opportunities 

where entrepreneurs or entrepreneurial 

organizations can properly exploit and explain how 

entrepreneurial behavior can be a driver of change 

in adopting business technology. It talks about the 

combined concepts of creativity, innovation, 

entrepreneurship and technology [10]. 

Technology entrepreneur/ technopreneurs can be 

defined as an adult entrepreneur who has hybrid 

competence and who uses technology to create 

something new for modernization or some 

innovation [11]. They are individuals who have 

expertise in mastering technology so they can see 

business opportunities in the field of technology. 

They must succeed at two major, but 

fundamentally different, tasks: ensuring that the 

technology actually works and satisfy customers’ 

needs, and that it can be sold for profit and provide 

benefits economically, socially and environmentally 

[6]. 

Technology entrepreneurs have more technical 
skills and competences than non-technical ones. 

One important step in the new venture success is 
the transformation of the entrepreneurial mind into 
managerial one. Technology entrepreneurs have to 
understand how their businesses will evolve and 
the importance of managerial skills, and the most 
important strategic oriented mindset [12]. They 
are motivated not only with an opportunity to earn, 

but also by an opportunity to launch an innovative 
product or solve social problem [13]. 
Technology entrepreneurship that necessarily deals 

with implementation of technological change in 

organization, implies [14]: 

• Activities of research and development directed 

towards the development of new technology 

products, services and processes, modification and 

improvement of existing products (vertical 

technology transfer) 

• Activities of acquisition of already developed, 

new technologies through different business 

arrangements and transactions (horizontal 

technology transfer). 

Technology entrepreneurship in some point is wider 

concept from the concept of entrepreneurship, 

because it refers to entrepreneurship in vertical and 

horizontal technology transfer, not only horizontal 

where entrepreneurs see the opportunity (new 

technology) and bring it to the market [14]. 

Vertical technology transfer refers to the whole 

chain of activities which lead to development and 

implementation of new technology, which means 

that it involves activities of research and 

development. In order to monitor and analyze 

progress of technology entrepreneurship, some 

indicators must be identified. The most important 

technology entrepreneurship indicators are 

research and development expenditure (for vertical 

technology transfer) and gross fixed capital 

formation/investment (for horizontal technology 

transfer), both given as a percentage of gross 

domestic product (GDP) [14]. 

The indicators of technology entrepreneurship and 

the position of Serbia, comparing to the EU, the 

world and former Yugoslav countries, were 

analyzed for the period 2008-2018. Data was 

collected from World Bank reports [15, 16] for the 

period from 2008 till 2018. 

Research and development (R&D) expenditure in 

Serbia, as percent of GDP, was given at Table 1 – 

part 1 and part 2. A trend of this indicator was given 

at Chart 1. This indicator was compared with 

figures in EU and in the World. 

Table 1. R&D expenditure (% of GDP) in Serbia, EU 

and World during 2008-2018 (part 1) 

 2008 2009 2010 2011 2012 

Serbia 0,67 0,82 0,70 0,68 0,85 

EU 1,87 1,97 1,98 2,02 2,08 

World 1,99 2,03 2,02 2,01 2,04 



Session TPDGEd Milena Damnjanović 
 

60 
 

Table 1. - part 2 

 2013 2014 2015 2016 2017 2018 

Serbia 0,68 0,72 0,81 0,84 0,87 0,92 

EU 2,08 2,11 2,12 2,11 2,17 2,18 

World 1,99 2,07 2,09 2,13 2,14 2,27 

 

Chart 1. R&D expenditure (% of GDP) in Serbia, EU 

and World 

 

From Chart 1 it could be concluded that Serbian 

R&D expenditure were lower than 1% of GDP, 

which puts Serbia in the group of countries with 

smallest expenditures in R&D, in the world and in 

the EU. Serbia was far behind in EU when it comes 

to investment in R&D, but encouraging fact was 

that these investments were constantly growing 

since 2013 and that they were almost 1% of GDP 

in 2018. 

Countries, that invested the most in R&D, had 

dedicated more than 4% of GDP for R&D (Israel and 

Korea). In Europe, Austria, Germany, Denmark and 

Sweden invested more than 3% of GDP in R&D. 

Comparing to the countries that used to be part of 

Yugoslavia, Slovenia invested more than double 

amount in R&D than Serbia, and Croatia was almost 

at the same level. Other countries were far behind 

Serbia. Research and development expenditure in 

former Yugoslav countries are presented in Table 2 

– part 1 and part 2. 

Table 2. R&D expenditure (% of GDP) in former 

Yugoslav countries (part 1) 
 

2008 2009 2010 2011 2012 

Bosnia and 
Herzegovina 

0,02 0,02 
  

0,27 

Croatia 0,88 0,84 0,74 0,75 0,75 

North 
Macedonia 

0,22 0,20 0,22 0,22 0,33 

Montenegro 
   

0,31 
 

Serbia 0,67 0,82 0,70 0,68 0,85 

Slovenia 1,63 1,82 2,06 2,42 2,57 

 

Table 2. – part 2 
 

2013 2014 2015 2016 2017 2018 

Bosnia and 
Herzegovina 

0,32 0,26 0,22 0,22 0,20 0,20 

Croatia 0,81 0,78 0,84 0,86 0,86 0,97 

North 
Macedonia 

0,44 0,52 0,44 0,44 0,36 0,36 

Montenegro 0,37 0,36 0,37 0,32 0,35 0,37 

Serbia 0,68 0,72 0,81 0,84 0,87 0,92 

Slovenia 2,58 2,37 2,20 2,01 1,87 1,94 

 

The second analyzed indicator of technology 

entrepreneurship was gross fixed capital 

formation/investment, as percentage of GDP. This 

indicator is relevant for horizontal technology 

transfer. This indicator was presented in Table 3 – 

part 1 and part 2 for the period 2008 – 2018. The 

data showed the value of investments in Serbia, EU 

and in the world. The trend of these investment was 

given in Chart 2. 

Table 3. Gross fixed capital formation (% of GDP) 

in Serbia, EU and World during 2008-2018 (part 1) 

 2008 2009 2010 2011 2012 

Serbia 23,71 18,69 17,68 17,51 20,21 

EU 23,16 21,25 20,75 20,82 20,29 

World 24,48 23,52 23,13 23,29 23,51 

Table 3. – part 2 

 2013 2014 2015 2016 2017 2018 

Serbia 16,47 15,95 16,77 16,95 17,75 20,05 

EU 19,68 19,67 20,06 20,19 20,54 20,89 

World 23,49 23,59 23,48 23,26 23,36 23,56 

 

Chart 2. Gross fixed capital formation (% of GDP) 

in Serbia, EU and World during 2008-2018 

 

From Chart 2 it could be concluded that gross fixed 

capital investments in Serbia were growing since 

2012, and that they are close to European average. 

This indicator is a good sign of conditions 

improvement of for technology entrepreneurship 
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development. Comparing to former Yugoslav 

countries, the level of gross fixed capital 

investments was almost equal in all countries, 

except Montenegro where these investments were 

significantly higher than in all other countries. 

4. THE ROLE OF UNIVERSITIES IN 

TECHNOLOGY ENTREPRENEURSHIP 

DEVELOPMENT 

An important element of engineering education is 

the use of laboratories and workshops in the 

development and application of technical products 

and systems. This part of the problem-based focus 

of engineering education is essential in the 

development of engineering-related desired 

learning outcomes [17]. The use of laboratories and 

workshops, creates a reference to real-world 

problems and contextualizes learning content and 

objectives in application-oriented scenarios. For 

instance, this could happen through the use of new 

technical equipment, software development, and 

exercises in prototype development that imitates 

the activities and tasks of potential future 

engineering professions. For example, professional 

engineers could give important feedback and 

support for development of a technical prototype 

which creates an in-depth learning experience for 

students that goes beyond classroom learning. 

Actual hands-on experience is especially important 

in the development and application of tangible 

products and services, which is often a shared focus 

of engineering education and technology 

entrepreneurship [17]. Thus, the interaction with 

appropriate spaces and practice is essential in the 

development of capabilities for technology 

entrepreneurship. This applies not only to the 

development of technical products and services, 

but also to the process of identifying and evaluating 

market opportunities for the respective products 

and services.  

Collaboration between universities, research 

centers, start-ups, corporations, small and medium 

enterprises and other regional entities is very 

important to foster innovation, know - how transfer 

and human resource development [12]. The 

benefits characteristic for science and technology 

would not be exploited until they are transformed 

to products and services through innovation and 

diffusion. 

Start-ups can be used as a tool for actualizing 

students' professional competencies, but there are 

several conditions for its success. The university 

should take the initiative to create a regional start-

up ecosystem, create a university entrepreneurial 

network that includes students and graduates, 

open its own funding platform, and launch a start-

up factory [18]. Start-up firms which start as small 

and medium sized enterprises are considered to be 

the driving force of the economy, both in 

developing and developed countries [10]. 

Universities also have an important role of spin-off 

generators. Students can play a significant role in 

the activation of academic spin-offs that 

commercialize university research, so there is a 

need for development of students’ skills and 

capabilities for technology entrepreneurship. Many 

times innovation dies because of lack of supports. 

Many engineering students are doing so many 

innovative things but most of the time they end up 

as a certificate on a piece of paper as they do not 

find any support to commercialize their ideas [19]. 

Engineering students can play a major role in 

developing new technological firms. However, 

entrepreneurship courses are not well spread in the 

engineering schools, the courses should not focus 

solely on business plan development, but they 

should also enhance the entrepreneurial attitudes, 

intentions, and awareness among students [20]. 

Universities can also support entrepreneurship 

education by providing extra-curricular activities 

such as the participation in entrepreneurial 

competitions and associations in addition to 

internships. It could be wise to create teams 

consisted from students from different 

departments, engineering and management for 

example, so the team could have more 

perspectives in problem solution and creating a 

venture. That way all students will be given a 

chance to become entrepreneurs. 

While engineering education had a clear focus on 

the development and application of technology 

without any relation to market contexts, 

entrepreneurship education pursued the objective 

to create new products, services, and ultimately 

ventures. Technology entrepreneurship education 

aims to bridge this gap between the disciplines with 

the objective to develop entrepreneurial knowledge 

and competences along in-depth understanding of 

technology [17]. 

Entrepreneurship education has to be integrated 

with the normal curricular being taught to 

engineering students. 

5. TECHNOLOGY ENTREPRENEURSHIP 

EDUCATION 

Technology entrepreneurship education combines 

concepts from technology commercialization and 

entrepreneurship. It directly connects the 

development of the technology with its 

commercialization and thereby suggests a path 

towards effective technology transfer of promising 

research developments [21]. While engineering 

education in the technical faculties had its focus on 

technology creation and development, 

entrepreneurship education in the business and 

management faculties promoted the 

commercialization of products or services through 

the creation of new ventures. Cooperation between 

universities and companies is important, because it 
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allows to explore and test innovative knowledge 

transfer. Such cooperation will allow students, at 

the educational level, to become more familiar with 

work at enterprises or to see their functioning from 

the inside, which in the future can help them to 

start their own business. 

Four characteristics are necessary for an effective 

teaching model in technology entrepreneurship 

education. The teaching model need to be real, 

intensive, interdisciplinary and iterative [21]. Real 

means that students’ projects can become new 

ventures by the end of the education; intensive 

means there is exposure to several experiences 

(including setbacks and failures) in a short period 

of time; interdisciplinary implies a diversity of skills 

not only in the teams, but also in the tasks that 

need to be accomplished; and iterative as in 

offering opportunities to revise and learn through 

multiple iterations of the process activities. 

Technology entrepreneurship education focuses on 

increasing the entrepreneurial engagement and 

mind-set of students that had previously none or 

only limited experience with entrepreneurship [17]. 

This way an option for technology transfer and 

commercialization could be made. 

Technology entrepreneurship education occurs 

either through the introduction of entrepreneurship 

content in the curriculum of existing engineering 

programs or the creation of entirely new programs 

that focus on competences that utilize the 

intersection between engineering and business 

[17]. That way development and application of 

technology are provided, but also it puts the 

respective technologies into a market context. 

6. THE NECESSITY OF ENTREPRENEURSHIP 

EDUCATION 

Entrepreneurship education provides new 

knowledge, skills and attitudes relevant for self-

employment, active citizenship and new jobs 

creation. It empowers people with capabilities to 

transform ideas into actions, which requires 

creativity, initiative and risk taking, planning and 

project management in order to fulfill defined goals 

[22]. The main aim of entrepreneurship education 

is to develop all necessary entrepreneurial skills for 

establishing the performance specifics of big, 

middle and small companies that will be from the 

risks and will generate an expected level of profit 

on annual basis [23]. 

In the pursuit of their goals, entrepreneurs 

commonly use competences like creativity, 

innovation, problem-solving, risk-taking and pro-

activity; these competences can generally be 

acquired and developed [24]. Entrepreneurship 

Competence study (EntreComp) defines 

entrepreneurship as a transversal competence, 

which applies to all spheres of life: from nurturing 

personal development, to actively participating in 

society, to (re)entering the job market as an 

employee or as a self-employed person, and also to 

starting up ventures [25]. Flexibility, 

innovatinveness, negotiation, among other 

competences, become necessary, so education of 

engineers needs to prepare students for economy 

where they will be working [26]. Entrepreneurial 

competences enable individuals to develop their 

own personal development, to find their own place 

at labor market, to start own entrepreneurial 

ventures [27]. 

Entrepreneurship education should raise students' 

awareness of entrepreneurship as possible career 

options, as well as provide specific business skills 

and knowledge about starting and running a 

business. Entrepreneurial orientation can be 

affected greatly by the education process. 

Entrepreneurship should improve graduates' 

attitudes towards self-employment, risk taking, 

creative thinking, as well as the skills necessary to 

manage newly created business projects, and not 

just to train students in the functions and roles of 

entrepreneurship [28]. 

Entrepreneurial education should be a part of all 

forms of education (formal and informal and non-

formal) in order to spred entrepreneurial initiative 

at all forms of life and work of people, because the 

benefits from entrepreneurship education are 

multiple [27]. 

7. CONCLUSION 

The importance of entrepreneurship increases the 

responsibility of universities in providing students 

with adequate entrepreneurial skills and mindset. 

Technology entrepreneurship could be a chance for 

engineers’ self-employment. In 2019 the 

unemployment rate of youth age 15 – 24 was 

27,5%, but even bigger problem was the youth 

inactivity rate which was 70,4%, which was almost 

the same and the year before [29]. National Youth 

Strategy of Serbia 2015-2025 promotes 

entrepreneurship education at all levels of formal 

education and development of programms for 

teaching entrepreneurship competences and 

financial literacy as part of educational plans and 

programs [30]. Also, there are recommendations 

for creation of business development support 

centers at universities and local business 

incubators for start-ups that could help 

commercialization of technology inovations. 

Technology entrepreneurship represents a 

promising option for universities to commercialize 

technology research and contribute directly to 

communities. More interactions between research 

groups, technology venture and support 

organizations such as university incubators, 

accelerators and science and technology parks are 

necessary in order to help students achieve first 

commercial success with their innovations.  
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