
 

Analysis of enterprises with innovation activity 
with emphasis on enterprise size 

Katarina Janoskova1,� , Pavol Kral1 

1University of Žilina, Faculty of Operation and Economics of Transport and Communications, 
Department of Economics, Univerzitna 8215/1, 010 26  Žilina, Slovakia 

Abstract. 

Research background: Small and medium-sized enterprises (SMEs) play 
a crucial role in European economic. They are very important for the 
stability of national economy and for development of innovation. SMEs 
significantly contribute to innovation because they are under permanent 
pressure of competitors at the market. On the other hand, innovation in 
SMEs is hampered by many factors, such as lack of finance, lack of 
personnel, no experiences, insufficient public policy, etc. 
Purpose of the article: The main goal of the article is examining the impact 
of business size on innovation activity and thus confirm the irreplaceable 
importance of SMEs in the innovation ecosystem, compare innovation 
activity of Slovak SMEs with EU average. 
Methods: Several methods were used to achieve the goals. Demonstrating 
the close relationship between innovation and SMEs is realized through 
VOSviewer software. Comparison of innovation activity of Slovak SMEs 
with European Union average is realized through an in-depth analysis of 
selected indicators of Summary Innovation Index.  
Findings & Value added: SMEs are indeed the creator of innovation. Based 
on the results of bibliometric analysis, this fact can be confirmed. The 
innovation activity of SMEs in the Slovak Republic is below the EU average. 
This fact is caused by several limitation and problems that SMEs in the 
Slovakia have to face. 
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1 Introduction 
Small- and Medium-Sized Enterprises (SMEs) play very important role in European 
economic. More than 90% of all enterprises in the European Union belong to the category of 
SMEs. They are very often named as engine of economic. SMEs are very important for the 
stability of economic environment and for development of innovation. SMEs are important 
players in the innovation ecosystem, because they significantly contribute to innovation, jobs 
and growth creation [1, 2] as well as in the process towards sustainable development [3]. De
Marco et al. [2] call SMEs in Europe as “EU Innovation Champions”. SMEs are under 
permanent pressure of competitors at the market; therefore, they are forced to make 
innovations. The ability to compete in innovations plays important role as a factor of their 
competitiveness [4], especially in environmental innovation [5]. For these reasons, 
innovation, innovation activities, innovation performance, innovation potential etc. in small-
and medium-sized enterprises are constantly point of interest by many scholars [6-9].

The situation in Slovak republic is similar, but not the same as in the rest of Europe. SMEs 
create more than 70% of workplaces and approximately 60% of GDP. The rapid development 
of SMEs in Slovak Republic was after 1990 in connection with privatization (large and small 
privatization) and the transformation of the economy and was caused by the following facts: 
i) gradual disintegration of large state-owned enterprises in the process of the first wave of 
large-scale privatization, ii) return of property to citizens within the restitutions, iii) 
liberalization of trade relations and the creation of many SMEs with foreign ownership.

The rapid technological change along with increasingly uncertain business and market 
globalization that occurred in the last decade has a great impact on the competitive business 
environment. Similar to large companies, small and medium-sized enterprises (SMEs) are 
complied to continue to strengthen their capacity to face the free market. Market globalization 
and sharp competition have led to major changes in people’s lives. Therefore, companies are 
required to adapt and apply the right strategies to successfully exploit business opportunities 
[10]. Innovation is the way to respond to these changes, because entrepreneurship theory 
considers innovation as a key driver of competitive advantage in the business sector [11, 12], 
a critical factor for business performance and survival, especially in the case of SMEs [13, 
12]. SMEs are commonly defined as reactive, flexible and risky organisations being able to 
obtain profits from a quicker and more flexible adjustment to environmental changes due to 
simplified hierarchies and quick decision making [14, 12].

In economic literature, various classifications of innovation have been applied. 
Innovation represents the process of placing a certain product on the market (goods or 
services), a new one or a significantly improved one. Innovation focuses on the cooperation 
between research and industry, due to the need for finalizing the research through practical 
results related to the technical and technological developments [15].

J. A. Schumpeter who is considered the father of innovation, defined innovation as launch
of a new product, application of new methods, opening new markets, acquiring new 
resources, etc. All these types of innovations allow companies to realize a competitive 
advantage and economic benefits. Research brings inventions that should be developed and 
marketed. The inventions that are successfully introduced to the market result in revenues 
that exceed investments costs. To this approach, the search for new technologies is more 
important than the adaptation to the existing patterns of demand. Consequently, the 
technological innovation is a driver of competition and profitability [16].

The importance of SMEs in the context of the innovation process was discussed by J. 
Schumpeter in one of his pioneer works. He insisted that new, small, entrepreneurial firms 
are likely to be the source of most innovations searching creatively for the new market 
opportunities. However, later, he focused on capital market imperfections and claimed that 
large, mature firms have better access to finance and extensive resources required for R&D 
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projects. Thus, he proposed subsequently that small firms tend rather to imitate than to 
innovate themselves due to high costs of R&D activity. Recent studies, however, point out 
that small firms are quite heterogeneous, ranging from highly innovative firms to traditional 
ones for which the innovative process is irrelevant. As a consequence, the main determinants 
of innovation in SMEs are proposed to be: sector belonging, the particular nature of 
innovation and the characteristics of the firm itself, such as size and age [17].

The main goal of the article is examining the impact of business size on innovation 
activity and thus confirm the irreplaceable importance of SMEs in the innovation ecosystem, 
compare innovation activity of Slovak SMEs with EU average. The paper is organized as 
follows. Chapter 2 describes the methods used to achieve the purpose of the research. Chapter 
3 contains main results of bibliometric analysis and in-depth analysis of Summary Innovation 
Index and discussion of these results. Finally, chapter 4 presents conclusions.

2 Methods 
To achieve the purpose of the article, several methods were used. Demonstrating the close 
relationship between innovation and SMEs is realized bibliometric analysis through 
VOSviewer software. Currently, interest in bibliometric research is growing thanks to 
information and communication technologies that allow for the processing large amounts of 
data while providing the means to visualize the results comprehensibly and sophistically, 
usually in the form of science maps. The knowledge of bibliometric is gradually becoming 
part of decision-making processes, and it also helps to identify new trends, and this 
information can also be useful for scientists themselves in their research activities [18, 7]. To 
identify the top 10 innovation-related keywords, the VOS Viewer was used. Aim of this part 
of research was to determine whether SMEs belong to the most important keywords related 
to innovation.  

Comparison of innovation activity of Slovak SMEs with European Union average is 
realized through an in-depth analysis of selected indicators of Summary Innovation Index. 
The basis for the analysis was the European Innovation Scoreboard 2019 report, which shows 
indicators of innovation performance of EU countries in 2018. The European innovation 
scoreboard provides a comparative analysis of innovation performance in EU countries, other 
European countries, and regional neighbours. It assesses relative strengths and weaknesses 
of national innovation systems and helps countries identify areas they need to address.

3 Results and Discussion

3.1 Bibliometric analysis

To identify top 10 keywords related to innovation, the VOS Viewer was used to show 
their occurrence from innovation-oriented journals and conference proceedings from the 
Web of Science database. In this part, we performed the bibliometric analysis using VOS 
Viewer tool. Figure 1 shows the network visualization of the top 10 innovation-related 
keywords.  
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Fig. 1. Top 10 innovation-related keywords 
Source: own processing usin VOSviewer

The top 10 innovation-related keywords divided into three clusters according to the 

relationships are in the tab. 1. 

Table 1. Innovation-related keywords 
Cluster Innovation-related keywords
Cluster 1 open innovation

innovation management
knowledge management
innovation performance

Cluster 2 SMEs
technological innovation
product innovation
China

Cluster 3 entrepreneurship
R&D

Source: own processing using VOSviewer

Based of scholar´s and our opinion, SMEs are indeed the creator of innovation. Based on 
the results of bibliometric analysis, this fact can be confirmed. As we can see in the 

visualization, SMEs are among the top 10 innovation-related keywords.  

SMEs are part of the second cluster (tab. 1). It means that SMEs have very close 

relationship with other three keywords (technological innovation, product innovation, 

China).  
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3.2 In-depth Analysis of Selected Indicators of Summary Innovation Index

European Union Scoreboard (Summary innovation index) contains four indicators related 

to innovation in SMEs: 

� SMEs with product or process innovations – number of SMEs who introduced at least 
one product innovation or process innovation either new to the enterprise or new to 
their market. A product innovation is the market introduction of a new or significantly 
improved good or services with respect to its capabilities, user friendliness 
components or sub-systems. A process innovation is the implementation of a new or 
significantly improved production process, distribution method, or supporting 
activity.

� SMEs with marketing or organisational innovations - number of SMEs who 
introduced at least one new organisational innovation or marketing innovation. An 
organisational innovation is a new organisational method in an enterprise’s business 
practices (including knowledge management), workplace organisation or external 
relations that has not been previously used by the enterprise. A marketing innovation 
is the implementation of a new marketing concept or strategy that differs significantly 
from an enterprise’s existing marketing methods and which has not been used before

� SMEs innovating in-house – number of SMEs with in-house innovation activities. In-
house innovating enterprises are defined as enterprises which have introduced product 
or process innovations either themselves or in co-operation with other enterprises or 
organisations

� Innovative SMEs collaborating with others - number of SMEs with innovation co-
operation activities, i.e. those firms that had any co-operation agreements on 
innovation activities with other enterprises or institutions in the three years of the 
survey period [19].

 
Fig. 2. SII indicators related to innovations in SMEs – 2018
Source: own processing according to the European Union Scoreboard
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Fig. 3. SII indicators related to innovations of SMEs 2011 – 2018 
Source: own processing according to the European Innovation Scoreboard 2019 [19]

Based on the European Innovation Scoreboard, Slovakia is a Moderate Innovator. Over 

time, performance has increased relative to that of the EU in 2011. The current values of all 

indicator related to innovation in SMEs are below the EU average. The situation in this area 

is unsatisfactory.  

The main reasons why the innovative performance of SMEs in the Slovak Republic is 

insufficient are the problems typical for SMEs. Many scholars are interested in the issue of 

constraints related to innovation performance in SMEs. The most common problems are: 

� Lack of finance – SMEs generally lack the resources to conduct R&D in new and 
emerging fields, namely human resources, information and capital [20]. Internal funds 
inevitably are limited in the case of SMEs and therefore, firms need to look for 
external sources of funding if they are to continue with their innovation projects. In 
this context, the access to regional and national funding could be simplified, in order 
to reduce the administrative burden and allow greater participation of SMEs [3].
SMEs in comparison to larger firms, are gearing up to take up new and emerging 
technology-based industries [20].

� Lack of personnel and time [21].
� Little or no experience [21].
� Limited confidence in implementing new systems [21].
� Insufficient public policy, public support and national innovation system – public 

policy can effectively increase collaboration for innovation among firms, 
entrepreneurs, research institutions and the public sector in a way that is easily 
accessible and beneficial for SMEs [22-24].

� Scant opportunities to recruit specialized workers [25].
� Small innovation portfolios so that risks associated with innovation cannot be spread 

[25].
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4 Conclusion
Innovation is a key determinant of productivity and long-term growth of SMEs. SMEs 

are, on average, less innovative than large enterprises, but on the other hand, some SMEs are 

highly innovative and can reach productivity levels above those of large companies. 

Innovative performance of SMEs in Slovak republic is below the EU average. The main 

reason why the innovative performance of SMEs in Slovak republic is insufficient are the 

problems and limitations typical for SMEs. The most serious problem is insufficient 

government support. Government should support innovation in SMEs in Slovak Republic by 

fostering a sound business environment, helping SMEs to develop and use their internal 

strategic resources effectively, and building an innovation system that is effective in the 

commercialisation of research and inclusive of a large range of SMEs [26]. 

The contribution is an output of the project VEGA 1/0619/20 Fundamental research of quantitative and 

qualitative determinants of enterprise innovation potential and innovation performance in relation to 

increasing its competitiveness. 
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