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Research and development represents a significant sector of the economics of regions. The indicators characterising 

research and development are also used when evaluating the knowledge and innovation potential of regions. The 

purpose of article “Research and Development Support and Impact on the Economic Growth” is, using correlation 

analysis, to determine the interdependence between the increase of research and development expenditure and 

economic growth measured by gross domestic product in individual regions of the Slovak Republic. We examined 

whether research and development support in the form of R&D expenditure influences the economic growth of 

regions of the Slovak Republic at the level of NUTS III. We obtained the data from the Statistical Office of the 

Slovak Republic for the period from 2002 to 2015. The results pointed out regional differences. In certain regions 

the correlation is high, while in others it is weak. High correlation was presented mainly by Bratislava Region and 

Košice Region. However, from the results achieved, we cannot unambiguously deduct that research and 

development support does not have a positive effect on the economic growth of regions, where weak correlation 

was reported.  
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Introduction 
In 1956, Solow (1956) constructed a new model in his article. The logic of Solow’s model is simple: In the 

first period, with the given capital supplies, given number of workers, and given technology, the economy 
produces product determined by production function. A part of the product is produced, a part is saved, while 
this ratio is determined exogenously. A part of the capital supply is used up; however capital supply is also 
increased by gross investment equalling to savings. 

The economy enters into the second period with higher capital supply. The number of workers also 
increases exogenously by the given rate; however, the capital supply per worker is higher and therefore the 
product per worker is also higher. This process keeps repeating until the economy reaches a steady state. Due to 
the decreasing margin product of capital, in a certain point the situation occurs that the marginal product from 
an additional capital unit will be exactly equal to effective wear and tear. In this point capital supply per worker 
stops growing and equally the product per worker will also stop increasing. Therefore, in the long run, it is not 
possible to understand economic growth as the increase of product per capita. It was exactly the impossibility 
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of long-term economic growth led to the introduction of exogenous technological progress into the model. This 
modification of the model leads to it that the steady state defined as the situation when the capital requirement 
is constant, ceases to exist. It means that technological progress and technological innovations help to 
overcome the steady state that the economy gets into. 

Literature Review 
Research and development create highly codifiable knowledge, i.e. such which may be recorded or 

otherwise make available to other people (Jensen, Johnson, Lorenze, & Lundvall, 2007). The institutions that 
deal with research include specialised research institutes, universities, and companies. Knowledge 
infrastructure also has a substantial significance represented by scientific parks, business incubators, and 
clusters (Klímová & Maděryčová, 2015). 

With regards to the increased importance of research and development, and/or application of their results 
in practice in the economy, a new scientific debate was formed, whose result is the basic regularly updated 
document elaborated in 1963, called the Frascati Manual of OECD. Research is defined as follows: “Research 
and development involves all the creative work performed on systematic based aimed at increasing the 
knowledge and subsequently using it for elaborating new applications. This work may have the form of basic 
research, applied research or experimental development.” (OECD, 1963, pp. 13-14, 21-24). 

The increase of gross domestic product per capita represents the basic measure of economic efficiency of 
the country. The main factors determining economic growth in knowledge-based economy may be determined 
as: investments in innovations and research, investments in higher education and technological changes, and 
investments in software (Paličková, 2014). 

An important factor of regional development is therefore also research and development as one of the 
main sources for the creation of innovations. In many industrial sectors, publicly supported university  
research and laboratories financed from public resources form an important part of the innovation system. 
Cooperation among universities and companies is the base for the innovation potential of the region (Nelson, 
1996). 

In the period when the Ministry of Education, Research and Development and Sports of the Slovak 
Republic, within the Strategy of Lifelong Education, prefers lifelong education and connection of theory with 
practice, the question of implementing knowledge from practice directly in the education process is highly 
topical. The current period is characterised by a large amount of information, which must be sorted and also 
stored, and so-called knowledge-based management comes to the foreground. The scale of benefits of 
knowledge-based management is equally wide as the scale of areas of its possible implementation. Whether the 
implementation of knowledge-based management will bring benefits or not, does not depend on the area of 
implementation but whether that actual area is a priority area for successful fulfilment of a well-designed 
strategy of the company (Balážová & Papcunová, 2014). 

Within the field of national goals of the strategy Europe 2020, Slovakia undertook that by 2020 it will 
contribute 1% of GDP to research and development (R&D). The pan-European goal is at the level of 3% of 
GDP. 

Research Methods 
The purpose of this article is, using correlation analysis, to determine the interdependence between     
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the increase of research and development expenditure and economic growth measured by gross domestic 
product in individual regions of the Slovak Republic. Our aim is to examine whether research and  
development support in the form of R&D expenses influences the economic growth of regions of the Slovak 
Republic. 

We perform the examination using correlation analysis. The power of linear relation of two variables in 
the basic set is given by the coefficient of correlation rXY , which only obtains values from the interval (-1, 1): If 
the X and Y variables are linearly independent, the coefficient of correlation is flat and/or very close to zero. 
Values close to -1 are interpreted as high indirect linear dependence and values close to 1 are interpreted as 
high direct linear dependence. Values close to 0.5 are interpreted as weak linear dependence. 

Correlation analysis for the indicators of regional GDP and R&D expenditure is used in their research by 
Klímová and Žítek (2015) and Winklerová (2016), who did research for the regions of the Czech Republic. 

The data necessary for calculations were obtained from the websites of the Statistical Office of the Slovak 
Republic (SO SR). From the resources available, we compiled series of gross domestic product and research 
and development expenditure according to regions for years 2000 to 2015. 

Research Results 
Table 1 shows the countries with the highest percentage of contribution to research and development on GDP. 

 

Table 1 
Share of R&D Expenditure on GDP in % 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Sweden 3.81 3.91 3.70 3.61 3.39 3.39 3.50 3.26 3.50 3.45 3.22 3.25 3.28 3.31 3.15 3.26 
Austria 1.89 2.00 2.07 2.18 2.17 2.38 2.37 2.43 2.59 2.61 2.74 2.68 2.93 2.97 3.06 3.07 
Denmark 2.19 2.32 2.44 251 2.42 2.39 2.40 2.51 2.78 3.07 2.94 2.97 3.00 3.01 3.02 3.03 
Finland 3.25 3.20 3.26 3.30 3.31 3.33 3.34 3.35 3.55 3.75 3.73 3.64 3.42 3.29 3.17 2.09 
Germany 2.19 2.32 2.44 2.51 2.42 2.39 2.40 2.51 2.78 3.07 2.94 2.97 3.00 3.01 3.02 2.87 
Belgium 1.92 2.02 1.89 1.83 1.81 1.78 1.81 1.84 1.92 1.99 2.05 2.16 2.36 2.44 2.46 2.45 
France 2.08 2.13 2.17 2.11 2.09 2.04 2.05 2.02 2.06 2.21 2.18 2.19 2.23 2.24 2.24 2.23 

Source: Database Eurostat. 
 

The highest percentage on GDP intended for research and development belongs in the long run to Sweden. 
During the entire period, the percentage share is above the all-European goal, i.e. higher than 3%. Except for 
the last year, the goal was equally well fulfilled also by Finland. During the entire monitored period, its share 
exceeds 3%, except for year 2015 when it dropped to 2.09%. From 2012, Germany and Denmark also achieve 
the share of 3% and from 2014 even Austria. Belgium and France are below 3%. 

Table 2 shows the % of GDP share provided for research and development by countries comparable to the 
Slovak Republic from the V4 grouping. 

Countries V4 or the Visegrád Group, also called the Visegrád Four, is an alliance of four Central European 
states—Czech Republic, Hungary, Poland, and Slovak Republic—for the purposes of furthering their European 
integration as well as advancing their military, economic, and energy cooperation with one another. It 
originated in a summit meeting of the heads of state or government of Czechoslovakia, Hungary, and Poland 
held in the Hungarian castle town of Visegrád on 15 February, 1991. The Czech Republic and Slovak Republic 
became members after the dissolution of Czechoslovakia in 1993. The name of the Visegrád Group is derived, 
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and the place of meeting selected, from a meeting of the Bohemian, Polish, and Hungaro-Croatian rulers in 
Visegrád in 1335. 

 

Table 2 
Share of R&D Expenditure on GDP V4 Countries in % 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Czechia 1.12 1.11 1.10 1.15 1.15 1.17 1.23 1.31 1.24 1.30 1.34 1.56 1.78 1.90 1.97 1.95 
Hungry 0.79 0.91 0.98 0.92 0.86 0.92 0.99 0.96 0.98 1.14 1.15 1.19 1.27 1.39 1.36 1.38 
Poland 0.64 0.62 0.56 0.54 0.55 0.56 0.55 0.56 0.60 0.66 0.72 0.75 0.88 0.87 0.94 1.00 
Slovakia 0.64 0.63 0.56 0.56 0.50 0.49 0.48 0.45 0.46 0.47 0.62 0.66 0.80 0.82 0.88 1.18 

Source: Database Eurostat. 
 

In the Slovak Republic, the contributions to research and development expressed by percentage share of 
GDP are long-term low. Despite this fact, in 2015 the Slovak Republic achieved its goal to contribute one 
percent to research and development. However, the Czech Republic contributes more than 1% to research and 
development during the entire reporting period. Equally Hungary contributes to research and development with 
a higher percentage than Slovakia during the entire reporting period. The highest share was in 2013 amounting 
to 1.39%. Hungary was contributing with more than one percent from 2009 until 2015. Poland shows a very 
similar percentage development as Slovakia. In 2015, it achieved one percent share of research and 
development on GDP. 

 

 
Figure 1. Percentage share of R&D expenditure on GDP in 2015. Source: Database Eurostat. 

 

Figure 1 shows the differences between countries contributing with the highest share of GDP to research 
and development and the V4 countries. 

Figure 2 shows the research and development expenditure in the Slovak Republic for the monitored period 
calculated per capita in EUR. In 2000, the R&D expenditure per capita reached only €26.50. Until 2015, the 
expenditure per capita increased to €171.00. 
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Figure 2. R&D expenditure per capita in Slovak Republic in Euro. Source: Statistical Office of the Slovak Republic. 

 

Table 3 shows the differences in the regions (NUTS III). The NUTS classification (Nomenclature of 
territorial units for statistics) is a hierarchical system for dividing up the economic territory of the EU for the 
purpose of: 

 The collection, development and harmonisation of European regional statistics; 
 Socio-economic analyses of the regions. 

 NUTS 1: major socio-economic regions 
 NUTS 2: basic regions for the application of regional policies 
 NUTS 3: small regions for specific diagnoses 

The aim of Slovakia is to contribute 1% of GDP to research and development. Bratislava Region reached 
the share of R&D expenditure of GDP over 1% already in 2010. In 2015, the share reached the level of 1.72%, 
representing the highest share at regional level. In 2015, the goal was also achieved by Žilina Region—1.6%, 
Trnava Region—1.13%, and Nitra Region—1.06%. Under the level of one percent is Košice Region—0.9%, 
Trenčín Region—0.69%, Banská Bystrica Region—0.6%. The lowest share of research and development 
expenditure of GDP is reported by Prešov Region. In 2015, it reached the share of 0.33%. The lowest share was 
in 2008 amounting to 0.13%. 

 

Table 3 
Share of R&D Expenditure on GDP in % by Regions of Slovakia NUTS III 
Region NUTS III 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Bratislava region 0.94 1.08 0.98 0.87 0.89 0.81 0.88 0.87 1.10 1.24 1.60 1.67 1.48 1.72 
Trnava region 0.55 0.59 0.44 0.48 0.29 0.28 0.22 0.18 0.36 0.42 0.30 0.35 0.56 1.13 
Trenčín region 0.83 0.66 0.54 0.63 0.56 0.58 0.69 0.66 0.71 0.39 0.44 0.45 0.68 0.69 
Nitra region 0.27 0.29 0.26 0.25 0.34 0.30 0.28 0.20 0.26 0.27 0.31 0.25 0.64 1.06 
Žilina region 0.54 0.40 0.34 0.34 0.29 0.27 0.27 0.28 0.41 0.54 0.76 0.77 0.93 1.60 
Banská Bystrica 0.29 0.24 0.25 0.25 0.20 0.17 0.24 0.33 0.32 0.43 0.48 0.51 0.53 0.60 
Prešov region 0.18 0.15 0.17 0.17 0.13 0.15 0.13 0.20 0.20 0.22 0.27 0.30 0.35 0.33 
Košice region 0.40 0.36 0.35 0.35 0.44 0.41 0.37 0.41 0.68 0.78 0.95 0.81 0.75 0.90 

Source: Statistical Office of the Slovak Republic, own calculation. 
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We calculated the correlation coefficient from regional GDP data and research and development 
expenditure. The determined correlation coefficients are shown in Table 4. We can see that there are 
differences among individual regions. Some of them report high correlation, others weak one. The highest level 
of correlation is reported by Prešov Region—0.87. The highest correlation is reported by Bratislava 
Region—0.85 and Košice Region—0.82. We can talk about slight dependency in case of Banská Bystrica 
Region—0.78 and Žilina Region—0.65. Trenčín Region—0.56 and Nitra Region—0.54 report weak linear 
dependency. In the case of Trnava Region the coefficient is the lowest—0.39. 

 

Table 4 
The Correlation Coefficient 
Individual regions Correl. 
Bratislava region 0.85 
Trnava region 0.39 
Trenčín region 0.56 
Nitra region 0.54 
Žilina region 0.65 
Banská Bystrica 0.78 
Prešov region 0.87 
Košice region 0.82 

Source: Own calculation. 

Conclusion 
Research and development support is a widely discussed topic with high priority not only in the Slovak 

Republic but also within the entire European Union. In the article, we looked at one of the elements of support, 
namely research and development expenditure. The aim of the article was to establish whether research and 
development expenditure has an impact on the economic growth of regions expressed via GDP. We examined 
the impact using the correlation of two indicators: research and development expenditure according to     
each region of the Slovak Republic and gross domestic product equally according to the division of regions 
NUTS III. The monitored period was represented by years 2002 to 2015. The results pointed out regional 
differences. In Prešov, Bratislava, and Košice Regions we can talk about strong correlation; in other regions of 
Slovakia, the dependency is slight or weak. The regions reporting strong correlation have the institutions 
concentrated there, which deal with research, such and research institutes and universities as well as business 
incubators and clusters. Winklerová (2016) points out in her research that the regions of the Czech Republic 
reported non-correlation of these indicators, apart from the capital of Prague, where the correlation was 
moderate. However, from the results achieved, we cannot unambiguously deduct that research and development 
support does not have a positive effect on the economic growth of regions, where weak correlation was 
reported. 
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