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Abstract 
Innovations represent the core of development of modern knowledge-based economy. Key factor for development of 

every business is continuous innovation of offered products and services. Slovak economy significantly lags behind in 

terms of investments into innovations both in public and private sector, mostly in SME. This slows Slovak regions 

down, which all, except Bratislava Self-government Region, belongs to stagnant regions of EU-28. Clusters are trying 

to help to improve innovations, mostly because EU which supports cluster politics of gathering to raise education, 

knowledge and innovations. Within this scientific article we are trying to point out to actual status of innovations and 

innovative performance of Slovakia and its particular regions, as so as status of investments into R&D&I within private 

sector, mostly SME, and to clarify purpose of clusters and innovations in modern economy experiencing next industrial 

revolution known as Industry 4.0. 
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1 Introduction to Innovations and Innovation Performance 
Term “innovation“ has started to be more and more visible in conditions of modern economy, 

mostly within last few years. In interest of business units to survive on the market and of countries 

and regions to become more competitive, innovations are necessary. But what the innovation 

actually means and what are the possibilities in terms of orientation of innovation itself?  

 

If we look on the term “innovation”, we can start from definition of several world-known experts 

in innovations. David Burkus (2016) perceive innovation as “application of ideas that are novel 

and useful”. Kevin McFarthing (2016) understands the innovation as introduction of new products 

or services that add value to your business. On the other hand, Paul Hobcraft (2016) considers 

innovation as fundamental way the company brings constant value to their customers’ business or 

life and consequently their shareholders and stakeholders. For Mike Shipulski (2016), innovations 

represent work that delivers new goodness to new customers in new markets, and does it in a way 

that radically improves the profitability equation. Paul Sloane (2016) describes innovation as 

implementation of something new. After analysis based also on above-mentioned definitions, Nick 

Skillicorn (2016) presents final definition of innovation as: „Turning an idea into a solution that 

adds value from a customer's perspective.” Relative advantage measures how improved an 

innovation is over a competing option or the previous generation of a product. Potential users need 
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to see how an innovation improves their current situation. Improvements can be in one or many of 

these areas: 

 better service, 

 consolidation of multiple functions 

into one tool, 

 empowerment of users, 

 decreased need for supplies and 

equipment, 

 improved interface, 

 increased customizability, 

 increased longevity, 

 increased productivity, 

 reduced user effort, 

 reduced environmental impact, 

 saving of money, 

 saving of space or storage, 

 saving of time. (Yocco, V., 2015) 

 

Innovation itself can have several forms. In the Oslo manual, which was published by OECD 

(OECD, 2005), are defined next four basic categories of innovations: 

1. Product innovation 

2. Process innovation 

3. Organization innovation 

4. Marketing innovation. 

 

Every mentioned category has its meaning in business and in public sector as well, and such an 

implementation can bring improvement both to inner side of organization and outside, in relations 

to partners or final customers. They also confirm Gecíková I. – Papcunová, V. – Belajová, A. 

(2014), who say, that the success of the organization on the market depends on the competent 

managers and the quality of the products or services it produces. Quality management has set 

general requirements that can be applied to all organizations, regardless of their area of activity. 

 

In the Slovak Republic, innovation is understood under the Act No. 172/2005 Coll. on the 

organization of state support of research and development and the amendment of the Act No. 

575/2001 Coll. on the organization of government activities and the organization of central state 

administration as amended: 

a. new or improved product or new or improved service, which are applicable in the market and 

based on research and development results or business activity, 

b. new or improved production process or distribution method including the considerable changes 

in technology, device or software,  

c. new way of organization in enterprise practice of an enterprise, workplace organization or 

external relations,  

d. transfer of scientific and technological knowledge to practice,  

e. acquisition of a complex of production and technical experience and commercial experience 

(know-how), acquisition and leasing of rights from license agreements,  

f. implementation of modern methods in production preliminary stages and in work organization, 

g. improvement of control and examination methods in the production process and in services,  

h. improvement in the quality of work and work safety,  

i. decrease of negative influence on the environment, 

j. more effective exploitation of natural sources and energies. 
 

Based on following information, we can conclude that innovation represents new concept 

(significant improvement) of existing or newly introduced product or service which enables to 

reach broader spectrum of potential customers, resp. new markets to create added value for all 

participants involved in process of appropriate innovation. 
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2 Aim of Research  
The aim of this paper is to evaluate the 10-years development in the innovation performance in the 

Slovak Republic on the basis of selected indicators per 2006-2015. Our research is focused on the 

business sector and opportunities to increase their innovation performance as well as balancing of 

regional disparities and support off innovations through clusters. 

 

3 Innovation Performance of EU-28 and the Slovak Republic 
In the EU-28, the level of innovation performance can be expressed by new comprehensive 

methodology (European Innovation Scoreboard Measurement Framework 2017), which is used by 

the European Commission to compare innovation performance of its member states and individual 

regions of the EU, while it also uses the scheme of four key categories in the ten dimensions: 

1. FRAMEWORK CONDITIONS 

a. Human resources 

b. Attractive research systems 

c. Innovation-friendly environment 

2. INVESTMENTS 

a. Finance and support 

b. Firm investments 

3. INNOVATION ACTIVITIES 

a. Innovators 

b. Linkages 

c. Intellectual assets 

4. IMPACTS 

a. Employment impacts 

b. Economic effects 

with 27 basic indicators.
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From the latest available data of the European Commission published in 2017, we can conclude 

that the overall average innovation performance of the EU member states reaches a value 

SII at the level 0.503 (interval range is 0.0 – 1.0). From the medium term, the EU reaches stable 

average level of innovation performance with the very small growth of 2 % in 2010 – 2016. 

  
Graph 1 Summary Innovation Index (SII) – EU-28 Countries

 
Source: Author by European Commission (2017) 

 

As we can see from the Graph 1, in terms of EU-28, Slovakia belongs to category of moderate 

innovators, together with neighbors within V4, Baltic countries and several countries of 

Southern Europe. Slovakia reached the SII in 2016 in total value of 0.345. Even if Slovak 

innovation performance got better within last few years, we still belong to EU countries with 

lowest innovation performance, while reaching 69% of EU-28 average. In long-term 

perspective, innovation leaders consist of Scandinavian countries, Netherlands and Great 

Britain. Germany can be also considered as strong innovator, such as Slovenia in terms of new 

EU member states. Significant improvement towards strong innovators is observed within 

Slovakia neighbor, Czech Republic. 

 

One of the most important indicators of innovations and country innovation performance is 

value of expenditures into R&D. Within strategy Europe 2020, EU settled target for 

expenditures to R&D at 3% of GDP before 2020 to be able to get closer to the world most 

developed countries such USA, Japan or South Korea. As visible from attached illustration, 

majority of countries (mostly Baltic ones) do not invest to R&D even 1% of GDP. Situation in 

Slovakia with investment to R&D at 1.18% of GDP in 2015 is not much better. On the contrary, 

Czech Republic (1.95% of GDP) and Slovenia (2.21% of GDP) achieve much better results. In 

EU-28, there are only 3 countries with performance above desired value of 3% GDP – Sweden, 

Denmark and Austria. Finland and Germany are also attacking the target. 
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Illustration 1 R&D Expenditures of EU Countries in 2015 (% of GDP) 

 
Source: Eurostat (2017) 

 

If we take a closer picture on long term development of investment to R&D in Slovakia with 

comparison with V4 countries and Austria (visible in Graph 2), we can conclude that Slovak 

Republic is on the last place, but there is evidence of continuous growth and improvement 

within 2009-2015. In the last year of analyzed period, Slovakia overtook Poland, but it is 

necessary to point out that in 2015, Slovak Republic was massively drawing up structural funds 

of EU of programming period 2007-2013 as so as operational programs of Research & 

Development, Education and Informatization of Society. This impacted the growth of 

investment into R&D. 

 

Despite positive trend, Slovak Republic is lagging behind the Hungary for a long time, and 

markedly behind Czech Republic which is getting closer to strong innovators within EU. 

Extremely distant is Austria as well, with its expenditures into R&D at level 3.07% of GDP 

which makes the country as one of the innovation leaders of EU. 

 
Graph 2 10-years Development of R&D Expenditures in V4 Countries & Austria (% of GDP) 

 
Source: Eurostat, own processing (2017) 
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3.1 Regional Disparities of Innovation Performance in the Slovak Republic 

From regional point of view, Slovakia fights with significant regional disparities for quite a 

long time, with the biggest difference between Bratislava Self-Government Region and the rest 

of Slovakia. 
 

Graph 3 10-Year Development of R&D Expenditures in Slovak Regions & EU (EUR per habitant) 

 
 

Source: Eurostat, own processing (2017) 

 

When we take a look at development of investment into R&D presented in Graph 3, we can see 

that within past years, Bratislava Self-Government Region is reaching average values of EU, 

while the rest of the Slovak Republic is deeply below average. In 2014, national average of 

investment into R&D reached the value 123.6 EUR per capita. While 503.8 EUR represent the 

value of Bratislava Self-Government Region, eastern Slovakia achieves the value only 54.7 

EUR per capita. Globally, average value in EU in particular year was 564.4 EUR per capita. 

 
Table 1 Development of R&D Expenditures in Slovak Regions & EU (% of GDP) 

 

Region / Year 2010 2011 2012 2013 2014 

European Union (28 countries) 1.93 1.97 2.01 2.03 2.04 

Euro area (19 countries) 1.99 2.04 2.1 2.11 2.14 

Slovakia 0.62 0.66 0.80 0.82 0.88 

Bratislava Self-Government Region 1.10 1.24 1.6 1.67 1.48 

Western Slovakia 0.44 0.36 0.34 0.34 0.65 

Central Slovakia 0.37 0.5 0.64 0.65 0.76 

Eastern Slovakia 0.48 0.53 0.65 0.59 0.57 
 

Source: Eurostat, own processing (2017) 

 

Situation is not better even if we look at statistics from the point of view of relative visualization 

of GDP within individual regions. This Table 1 also presents how the investment in Bratislava 

Self-Governing Region triple exceeds values of Eastern Slovakia, and double exceeds values 

of Western and central Slovakia. 

 

4 R&D expenditures and Innovation Performance of Slovak Business Sector 
Development of investments and creation of added value are connected with private sector. 

Within last years, society talks a lot about necessity of creation of higher added value via R&D 

and new, resp. innovative products. 
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Graph 4 Development of R&D Expenditures in Business Sector of Slovak Regions & EU (% GDP) 

 
Source: Eurostat, own processing (2017) 

 

Investments into R&D in Slovak private sector are too low. If we look at them via relative ratio 

to GDP, we see that even companies situated in the most developed Bratislava Self-Governing 

Region do not achieve the EU average which represents 1.3% of GDP, while values in Slovakia 

reach only 0.32% of GDP. The worst Slovak region is eastern Slovakia (0.14 % HDP), the best 

one is Bratislava Self-Governing Region with 0.74% of GDP. In general, companies operating 

in Slovak Republic are mostly “assembly line businesses” producing products developed 

abroad and creation of domestic added value is very low. Exceptions are few high-tech 

companies from area of ICT (ESET, Sygic, etc.) and several companies realizing R&D. 

 

Important position in terms of innovations and regional development has small and medium 

enterprises (SMEs). As defined by collective of Koisova, E. – Habanik, J –. Virglerova, Z. – 

Rozsa, Z. (2017) SMEs create the considerable potential of every country. They play a vital 

role in the job creation, contribute to the productivity drivers, especially those who are involved 

in sales to international market, are crucial regarding driving innovation. 

 
 

Graph 5 SMEs Innovations in 2015 (% of Innovation Introducing SME Enterprises) 

 
Source: EIS, own processing (2017) 

 

To manage competitiveness and long term sustainability SMEs on the market, it is necessary to 

maintain continuous realization of innovations, both of product-process and marketing-

organizational ones. According to available data, we can conclude that Slovak SMEs innovate 

in smaller range than EU average and significantly lower than Austrian SMEs. In 2015, product 

or process innovations were implemented only in 28.7% of SMEs, the marketing or 

organizational innovation only in 22.4% of SMEs. In Slovakia, it is only every fourth company 

developing the innovations, while in EU-28 it is every third and in Austria almost every second 

enterprise. 
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Table 2 Development of R&D Expenditures in Slovak Regions & EU (EUR per habitant) 
 

 SME category / Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Enterprises 1 to 9 employees 0.4 0.4 0.4 0.5 2.4 1.5 2.2 1.2 0.9 

Enterprises 10 to 49 employees 1.2 1.7 1.4 1.3 1.8 3.4 2.8 4.9 5.2 

Enterprises 50 to 249 employees 8.2 8.4 8 4.8 9 9.7 10.8 11.3 11.2 

TOTAL SME Slovakia 9.8 10.5 9.8 6.6 13.2 14.6 15.8 17.4 17.3 

TOTAL SME Czech republic 33.3 40 47.2 47.4 52.6 58.8 63 64.1 64.5 
 

Source: Eurostat, own processing (2017) 

 

In terms of range of investments into research and development activities via calculation per 

capita, we see that these investments increased within last ten years in absolute expression by 

more than 75%. Despite this, these innovations achieved in 2014 in SMEs sector only 17.3 EUR 

per capita. As we can see in Table 2, in comparison with the Czech Republic, our SMEs give 

only 27% of sources into R&D which is extremely low amount when considering common 

economic and political history and still-existing economic interdependence. Moreover, 

mentioned sources include all grant resources and incentives without which this number would 

be much lower. This confirms us that Slovak SMEs as so as all companies in general operates 

in producing and supplying products with low added value, while development of these 

products takes place outside of Slovakia. 

 

5 Clusters as an engine of Innovations and Regional Development 
One of the possibilities how to solve the question of developing the innovation potential of 

Slovak enterprises and regions is more intensive orientation to clusters and cluster politics 

which are successfully being developed around the Europe. After becoming a member of EU, 

Slovakia created several clusters with biggest boom in years 2007-2010. Currently, there are 

21 clusters of which 16 are technologically oriented and 5 specialized in tourism. Some of them 

are participating on international cooperation focusing on projects with innovation, educational 

and development character. Unfortunately, their development stopped as there are no exact 

conceptions and definitions of cluster in conditions of the Slovak Republic. 

 
 

Graph 6 Developments of Slovakian Clusters in 2004 – 2016 

 
Source: Own Research, SIEA (2017) 

 

In spite of cluster boom after Slovakia joining the European Union, position of our clusters is 

after 10 years still very low. This situation is visible from results of international research 

ClusterPoliSEE we have participated at. ClusterPoliSEE main objective is to enhance the 

capacity of regional policy makers to confront, prevent and anticipate change, developing smart 

specialization strategies for cluster improvement, thus accelerating differentiation and 
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structural change towards a knowledge-based economy. Results show that Slovakia has almost 

the lowest number of cluster members (16) which is very close to the worst performer – 

Albania. Slovakia also experiences weaker social ties among cluster members. Competition 

between cluster members has hindered their cooperation in joint projects in Slovakia. The 

problem of Slovak clusters is also financing. Public finances form only 24% of the total clusters 

funding (2nd weakness position of relevant countries). On the contrary, the best public support 

is in neighboring Austria (up to 74% of public finance in clusters budget), with the Austrian 

clusters also achieving the best results in supporting the innovation and competitiveness of their 

members. Currently, we fight against limited possibilities of getting involved in projects, 

missing legislation in supporting clusters or fact that proposed calls are not oriented to cluster. 

These are threats which clusters have to face to be successful – stated by Roman Bíro (SBA, 

2014). 

 

Despite this, a lot of clusters have potential to increase innovation performance of enterprises 

and of the Slovak Republic in general and become integral part of Potential National Innovation 

System Model which is presented on Illustration 2. For creation of such a system and general 

support of cluster politics and innovation performance it is necessary to develop wider 

consensus. However, cluster is included within Operational Program Research and Innovations 

so it is recommended to create concepts which can develop knowledge-based economy in 

particular regions and total innovation performance in Slovakia. 

 
 

Illustrations 2 Potential National Innovation System Model

 
Source: Autor by Kuhlman, S. – Arnold, E. 

 

5 Conclusion 

Innovations bring progress and development of both regional and national economy. However, 

innovations and innovation performance in Slovakia still does not reach level of the EU. Despite 

of several supporting programs and arrival of new investors, total innovation performance of 

country did not improve significantly. Exception is year 2015 impacted by drawing of European 

Union funds. In Slovakia, we are still missing comprehensive concept of support for R&D&I 

which will connect business sector with research and academic sector. In this area, we see 
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enormous regional disparities with Bratislava Self-Governing Region as the dominant one and 

the stagnant rest of the Slovak Republic (mostly region of eastern Slovakia). Orientation to 

support of innovative SMEs where the potential of future development lies is very low. SMEs 

in Slovakia are innovating at a very weak level and their investments to R&D activities belong 

to the lowest ones in the EU. Significant development of this area could be a creation of 

systematic support of innovations of SMEs as so as clusters initiatives for dynamic cooperation 

of private and academic sector, as it is countries of Western Europe. Conclusions of jointly 

conducted international research show that there is a lack of financial, as well as systemic and 

legislative support for clusters in Slovakia. Support for clusters and cluster policy changes 

should be directed mainly to areas: co-financing of the cluster office, co-financing of joint 

projects, carried out in the cluster, education in the field of clusters and other network structures, 

promoting the concept of clusters and network structures in economy, education and training, 

participation in EU projects. These could help also with reduction of regional disparities and 

support of regional development. Possibilities exists within Operational Program Research and 

Innovations, but we should invest more into creation of mechanisms from domestic sources and 

international cooperation as pure orientation to EU sources will not be sufficient. 
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