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Abstract

Entrepreneurship is considered to be one of the essential factors of economic growth 
and entrepreneurship policy is considered to be a significant contributor to the 
regional economic development. The aim of the present paper is to determine whether 
the unemployment rate and the GDP per capita of the NUTS III regions in the Czech 
Republic are influenced by the amount of financial subsidies paid to businesses from 
the Operational Programme Enterprise and Innovation (OPEI). We employed 
regression analysis and Granger Causality testing in order to evaluate our Hypotheses. 
Results from the use of econometric models confirmed statistically significant positive 
impact of OPEI subsidies lagged by one year on the growth of NUTS III GDP per 
capita. However, we were unable to confirm statistically significant initial impact of 
OPEI subsidies on the growth of GDP per capita. The hypothesis assuming negative 
impact of OPEI subsidies on changes of regional unemployment rate was statistically 
confirmed both initially and with a lag of one year.
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1. Introduction

In general, entrepreneurship is considered to be an essential factor of economic 
growth in the European Union (EU) and not only there (Audretsch, 2001; Romero, 
2011; Carree et al., 2007; Sternberg, 2012; Amaghouss and Ibourk, 2013; Holtz-
Eakin and Kao, 2003; Lukeš, 2013; Šebestová et al., 2015; Holienka et al., 2016; 
Rusu and Roman, 2017). In this connection and in the context of a cohesion policy, 
which aims at stimulation of the economic growth through various activities, the 
importance of promoting entrepreneurship policy has significantly increased. 
Verheugen (2005 cited European Commission, 2015: 3) notes that “Micro, small 
and medium-sized enterprises (SMEs) are the engine of the European economy. 
They are an essential source of jobs, create entrepreneurial spirit and innovation 
in the EU and are thus crucial for fostering competitiveness and employment…” 
More flexibility when reacting to market changes and better implementation of 
innovation are the main, and frequently stated advantages of SMEs. As Burns 
(2001) notes in connection with the innovation of SMEs, these businesses offer 
products and services that are very different from those offered by large companies. 
The probability of carrying out research and development (R&D), for example, 
is lower among small businesses. However, when small businesses decide to 
undertake a project, they seem to be more effective and faster than large companies, 
for example, when bringing new products onto the market. Also, Audretsch (2001) 
considers these enterprises to be at the forefront of the innovation process with an 
obvious competitive advantage. The most frequently mentioned of the problem of 
SMEs and new start-ups is the lack of initial financial capital, needed for expansion 
and growth of their businesses (e. g. Dvouletý, 2017a). 

There are more than 21 million SMEs in the non-financial sector within the EU-
28 with almost 67% and 58% of the share on employment and gross value added 
(GVA) of the whole sector, respectively (European Commission, 2014). The 
share of people employed in SMEs in the whole business sector raised up to 60% 
within the Czech Republic in the year 2014. These SMEs participate in overall 
employment with more than a half and generate about one-third of nominal GDP 
of the Czech Republic (Czech Statistical Office, 2013). They are even the major 
employer in some regions as they absorb labour forces that have been dismissed by 
large companies (Veber et al., 2012). 

The key element for survival, development and growth of SMEs, albeit also of 
other entities, is access to financial capital (Hartšenko and Sauga, 2013). Access to 
financial resources has also a crucial role in ensuring competitive business (Sauka, 
2014). Czech businesses can use various types of subsidies when financing their 
activities. These subsidies can be financial or non-financial and can be provided 
from different sources, whether from the state budget, commercial sector or the 
EU. As noted by Čámská and Klečka (2012) financial subsidy programmes can 
represent a further source of investment funding, such as during the crisis. 
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At the EU level, and from the point of view of the promotion of entrepreneurship, 
the cohesion policy and structural funds constitute an essential element for 
the EU Member States. As the main operational programme in the Czech 
Republic during the programming period 2007 – 2013 Employment Operational 
Programme Enterprise and Innovation (OPEI) can be considered. Due to the fact 
that questions regarding the achievement of required goals through the cohesion 
policy and its effect and impact are often raised, the aim of this contribution is to 
ascertain whether there is any relationship between the unemployment rate and 
GDP of the NUTS III regions and the number of financial subsidies reimbursed 
to businesses in these Czech regions. The tested hypothesis assumes a positive 
influence of allocated financial subsidies on the economic development of the 
Czech regions. Particularly, we test, whether there is a positive relationship 
between OPEI subsidies, GDP per capita and an unemployment rate of the region. 
Furthermore, we are interested, whether the allocation of OPEI subsidies predicts 
the future economic development measured by growth of GDP per capita and 
unemployment rate growth.

The first part of the article focuses on a review of the literature, which helps to explain 
the importance of entrepreneurship in the context of regional economic development 
and presents former studies that are focused on the evaluation of entrepreneurship 
subsidies. The second part describes economic operators that benefit from OPEI and 
their realised projects. The third part is dedicated to the empirical analysis which 
is methodologically based on the estimation of econometric models and Granger 
causality tests to quantify the relationships among OPEI subsidies, the growth of GDP 
per capita and changes in unemployment rates of the thirteen Czech regions during 
the period of years 2008 – 2014. 

2. Literature review

Positive effects coming from the SMEs sector or entrepreneurship, in general, are 
very diverse. Also on this ground, the interest of regional analysis has moved from 
factors influencing the spatial distribution of companies to factors of creation and 
disappearance of companies and influence on economic growth (Mason, 1983). 
The significance of SMEs and their impact on economic performance of regions 
has become a subject of many of studies (Audretsch and Fritsch, 2002; Caves, 
1998; Van Stel et al., 2005). Beck et al. (2005) identify a very strong connection 
of the SMEs to the GDP per capita. Van Stel et al. (2005) prove a positive impact 
of entrepreneurship on economic growth only within developed countries whereas 
when considering developing countries, they come to the opposite conclusion. 
Birch (1979, 1981), whose studies have strongly influenced researchers as well 
as politicians, concentrated his research on a role of SMEs have with respect to 
a job creation process. He states that, besides the SMEs, also young companies 
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and start-ups are being a significant source of employment opportunities. Also, 
other researchers (Kirchhoff and Phillips, 1988; Broersma and Gautier, 1997; de 
Wit and de Kok, 2013, Klette and Mathiassen, 1996) prove, that the contribution 
of SMEs to the creation of employment opportunities is higher than in the case of 
larger companies. In contrast, Hohti (2000) comes to a conclusion that there is no 
verifiable relationship between a company’s size and a net change of employment, 
i. e. the relation between numbers of newly created and lost jobs. Furthermore, 
there is no systematic relationship between an average company size and a number 
of jobs created (Friis et al., 2006). Tang and Koveos (2004) differentiate two types 
of entrepreneurship – innovative and venture entrepreneurship. It has been found a 
positive correlation with GDP growth has the first-mentioned type and a negative 
correlation with the latter one. The positive relationship between entrepreneurship 
and unemployment in a long-term (about 8 – 10 years) and no relationship at 
all in a short-term confirms also Nyström (2008). Caves (1998) mentions also 
stronger impacts in the long period. From the above mentioned it is clear that 
business support is with regard to its impact very significant and policy support 
entrepreneurship should remain in the spotlight.

In case of the cohesion policy and effects of structural funds subsidies, views 
on the effectivity differ. As an example of a positive effect of the EU regional 
policy, as Vaidere (2011) notes, Ireland is presented, having a GDP per capita 
that increased from 64% of the European Community (EC) average during its 
accession in 1973 to 130% of the EU average in 2008. An opposite example could 
be Greece, who’s GDP per capita represented 62% of the European Community 
in 1983 and was not higher than the EU average (63%) in 2003. The relationship 
between structural funds and GDP has been studied by Lima and Cardenete 
(2008), for example, who identify a positive effect of subsidies towards a regional 
development of Andalusia (Spain). From an effectiveness point of view, they 
perceive stronger effects on GDP growth in infrastructure investments that are 
financed by the European Regional Development Fund (ERDF), than in European 
Social Fund (ESF) projects (that are aimed at human capital and the promotion 
of employment) and agricultural projects. De La Fuente (2002) also mentions 
a benefit in the area of regional growth (positive effect on GDP per capita) and 
employment rate. Aiello and Pupo (2012) present a limited effect on the GDP per 
capita of Italian regions. They found no effect on a labour productivity. Pereira 
and Gaspar (1999) show a positive effect of structural funds on the growth of 
regions in Portugal. In contrast, there is a negligible effect of one of the targets of 
the 2007 – 2013 regional policy, i.e. convergence, on growth, as noted by Esposti 
and Bussoletti (2008). To sum up, no clear conclusion regarding the success and 
effectiveness of the structural policy can be reached. It is important to consider 
which regions and territorial units are analysed. Data availability also plays a 
major role at the regional level, but databases are often very weak. From this point 
of view, the research gap is still large. Given this fact and taking into account the 
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circumstance that in the Czech Republic and Central and Eastern Europe similar 
studies are missing, we conceived our research and focused it on the impact of 
the financial support from the EU structural funds that aim at entrepreneurship. 
Our conclusions can be beneficial for the current programming period 2014+. 

The year 2004 meant the new period to the Czech Republic, because of the entry 
to the European Union and among other things possible to draw money from 
Structural Funds and the Cohesion Fund. The main objective of the cohesion 
policy is to promote convergence among EU countries which was realized via 3 
Objectives (for the impact of EU accession on the convergence in “new states” see 
e.g. Boronenko et al., 2014). For the programming period 2007 – 2013 the Czech 
Republic had allocated 26.7 billion EUR. This budget was divided among 26 
Operational programmes.

3. Methodology 

Our methodological approach is based on the quantitative research methods – we 
combine estimation of econometric models with testing of Granger Causality. The 
step by step approach is described below. We also summarize methodology of 
previous authors. 

Inspired by the previous empirical experience and approach, we employ regression 
analysis to investigate the impact of the financial subsidies from OPEI on the 
regional economic development. The econometric approach for the evaluation of 
the impact of structural funds was used by e.g., Rodríguez-Pose and Fratesi (2004) 
or Puigcerver-Peñalver (2007). Ederveen et al. (2006) or Beugelsdijk and Eijffinger 
(2005) also used regression models to assess the process of convergence and 
effectiveness of European Cohesion Policy. Table 1 provides an overview of some 
European policy impact surveys through statistical methods, which document the 
authors’ variance in the choice of the unit being analyzed, the time period, and the 
method used. Barro and Sala-i-Martin (1995) report that the consistency of results 
can be affected by significant differences between countries, so it is important for 
the surveyed countries to be relatively homogeneous.
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Table 1: Overview of differences in approach to economic and social cohesion 
policy evaluation

Author Territorial unit Period Method

Countries
Beugelsdijk and Eijffinger 
(2005) EU-15 countries 1995 – 2001 (2002) GMM 

Ederveen, de Groot and 
Nahuis (2006)

13 (12) EU-15 
countries 1960 – 1995 Pooled OLS, GMM 

Crespo Cuaresma, Silgoner 
and Ritzberger-Grünwald 
(2008)

EU-15 countries 1960 – 1998 OLS 

NUTS 1 and NUTS 2 unit

Mohl and Hagen (2008) 124 NUTS 1/2 1995 – 2005 LSDV,GMM 

Bussoletti and Esposti (2004) 206 NUST 2 1989 – 2000 GMM 

Cappelen et al. (2003) 105 NUTS 1/2 1980 – 1997 OLS 
Dall’erba and Le Gallo 
(2008) 145 NUTS 2 1989 – 1999 Spatial Regressions 

Rodríguez-Pose and Fratesi 
(2004) 152 NUTS 2 1989 – 1999 OLS 

Puigcerver-Peñalver (2007) 41 NUTS 2 1989 – 2000 OLS 

Esposti and Bussoletti (2008) 206 NUTS 2 1989 – 2000 GMM 

Analysis within the state

Aiello and Pupo (2012) Italy (21 NUTS 2) 1996 – 2007 GMM, LSDV 

Eggert et al. (2007) Germany  
(16 NUTS 1) 1995 – 2004 Pooled OLS

Garcia-Milà and McGuire 
(2001) Spain (17 NUTS 2) 1977 – 1992 OLS, Difference in 

Differences

Source: Authors’ own processing based on Hagen and Mohl (2009) + Authors’ own addition

The implemented approach begins by the formation of panel dataset, then we 
explore the stationarity of all variables and their summary statistics and then we 
are able to estimate econometric models, based on the most appropriate estimation 
technique. Our theoretical model for regression analysis is stated below in equation, 
where i refers to a region, and t to year. β0 refers to constant, ε represents residuals 
and μ accounts for fixed effects. Regional economic performance is represented by 
the regional GDP per capita and unemployment rate and it is a function of control 
variables, and OPEI subsidies. 

Regional Economic Performanceit = 
= β0 + β1OPEI Subsidiesit + β1 Control Variablesit + μi + θt + εit  (1)
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First, we form data into a panel, by combining characteristics of both, time series 
and cross-sectional data. Therefore, we needed to investigate, whether our variables 
are stationary, preventing spurious regression estimates (Granger and Newbold, 
1974). To test stationarity, we employ Levin, Lin & Chu test for panel data 
integrated into the software EViews 8. The null hypothesis assumes non-stationarity 
of a variable and by rejecting it, we will be able to accept an alternative hypothesis 
of the stationarity of the variable (Levin et al., 2002). 

The econometric approach applied to panel data furthermore requires deciding 
on the most appropriate technique of estimation. For regions/countries, fixed 
effects estimation are usually recommended, because legal entities usually do not 
change much over time (e.g. Wooldridge, 2013). To support our assumption, we 
test redundant fixed effects using Likelihood Ratio and the Hausman test the fixed 
effects are considered to be the most appropriate. Fixed effects also help us to deal 
with unobserved heterogeneity and they were also employed in the studies by Mohl 
and Hagen (2008) or Aiello and Pupo (2012). To avoid problems resulting from 
autocorrelation and heteroscedasticity, we estimate models with white cross-section 
standard errors & covariance (d.f. corrected). In all models, we measure the level of 
collinearity among explanatory variables and controlled for normality of residuals 
(Verbeek, 2012). Tested models include delays with up to two levels, test up to a 
two-year effect of financial support, will be tested to verify Mohl and Hagen (2008) 
claiming that the impact of structural funds on growth is manifested within a two to 
three years.

The last part of the analysis is dedicated to testing Granger Causality, based on the 
approach introduced by Granger (1969). “The EU Regional Policy is a ‘spatially 
targeted’ policy: eligibility and funding are granted on the basis of geographical 
criteria and its outcomes are also assessed in terms of the performance of well-defined 
spatial units (administrative regions)” (Crescenzi and Giua, 2014: 2). The support 
from the structural funds should be intended to poorer regions which GDP do not 
exceed the 75% of the European average GDP in purchasing power parity. The effect 
of the support from EU is positive in less developed regions (Esposti and Bussoletti, 
2008). In this case, we assume that money from structural funds which the region 
draw up can be influenced by the economic performance of the region. Poorest regions 
should draw up more than richer one but Figure 1 shows the opposite. The absorption 
capacity of the region which expresses the region’s ability to use resources provided 
from EU funds plays also the big role (Cappelen et al., 2003). “Transfer treatment 
response heterogeneity by way of absorptive capacity as a moderator may, hence, be 
of first-order importance for achieving the goal of transfer programs in general and of 
the European Union’s regional transfer programmes in specific: achieving cohesion 
and convergence in per capita income” (Becker et al., 2013: 30). The supply side 
of absorption capacity is influenced by three main factors (Šumpíková et al., 2003): 
macroeconomic absorption capacity, financial absorption capacity and administrative 
capacity. All empirical results are based on software EViews 8. 
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4. Empirical data and analysis

As stated above, one of the operational programmes under the Czech cohesion 
policy realised between 2007 and 2013 was OPEI. It was the third largest Czech 
operational programme (with about 12% of the share on the Convergence target 
financial resources) that focused on the promotion of entrepreneurship, particularly 
in the fields of the processing industry, research and development and strategic 
services. The programme was intended, in line with the Community Strategic 
Guidelines (CSG), particularly for SMEs which play a leading role in the structure 
of Czech companies with a share of 99.85% on total registered active businesses 
(Czech Statistical Office, 2014). 

Funding from OPEI was conditional on implementation of a project in the cohesion 
region which comes under the Objective 1 “Convergence”, which covers all 
cohesion regions with the exception of Prague. There were 12 420 decisions to 
award subsidies that were granted within the framework of the OPEI during the 
period 2007 – 2013. 89 billion Czech Crowns were paid up until February 11th, 
2016. In the case of financing of projects from structural funds, it is necessary to 
distinguish the location of the project (i.e., where the project is realised) and the 
office of the applicant for the financial support. The decision about the allocation of 
the financial support is based on the location of the project. However, the situation 
where the project has been co-financed from EU funds is realised in a different 
region to which the office of the applicant may happen to be located. Hájek et al. 
(2012) also point to this fact. For the purpose of the present paper, it is operated 
with data on the location of the project. About 16% of projects were realised in 
a region that was different to the location of the office of whoever was applying 
for EU support. Some applicants submitted more applications concerning subsidy 
under OPEI. Boháčková and Svatošová (2012: 116) note that regions entering 
competitive relationships and regions in which applicants are good at submitting 
meaningful projects and have their existing appearance with the administration 
of EU projects are successful. Some regions that do not have such experience, 
sometimes do not receive the subsidy although they have necessary projects. 

Figure 1 shows a number of projects per number of businesses which were realised 
in the Czech regions and a percentage share of the subsidies paid in Czech Crowns 
on the total subsidy amount paid from OPEI. As can be seen from Figure 1, 
resources are unequally distributed among Czech regions and the largest amount of 
subsidies was allocated mostly in Moravia and Silesia and also in Central Bohemian 
region. Because of the subsidy from the EU is intended for poorer regions and 
should reduce regional disparities, in this case, the question about the effectivity of 
this support appeared. Central Bohemian region and also South Moravian region do 
not have the lower GDP but are on the top of this indicator. This is also one of the 
reasons for conducting this research.
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Figure 1: The number of OPEI projects in the Czech NUTS III regions and % share 
of the total amount of subsidy from OPEI in the Czech regions from OPEI

Source: Authors’ own calculation and data-processing from CzechInvest (2016) 

It is necessary to remark that regions have different land areas, different population 
numbers, and different numbers of business subjects, hence the number of projects 
realised in the region was recalculated per business subject. The highest number 
of OPEI projects per number of businesses was realised in Zlín region. The least 
number of projects per number of businesses was realised in Plzeň region. The high 
number of businesses and lowest number of projects between Czech regions can 
be one of the reasons for this (i.e., in the Plzeň region there are many businesses 
with foreign participation – the number of these business exceeds twice the national 
average). Within OPEI there were announced calls within programmes with a 
different focus, e.g., real estate, ICT, innovation, etc. It is noteworthy that some 
of the programmes of support are intended for some specific regions, e.g., projects 
from the programme of support under the auspices of Development could be 
realised only in the regions with concentrated stated aid or in the regions with the 
higher unemployment rate, which were defined in the call for support. As Wokoun 
et al. (2016) note, there were more than 37% of all OPEI projects that were realised 
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in the regions with concentrated state aid. About 33% of the total volume of 
subsidies under OPEI was paid out in these projects. If we only take into account 
the Development programme, then the percentage is higher. In this survey, an effort 
to support the above-mentioned regions was confirmed. Also, Felixová (2012), who 
analysed 1,455 projects from OPEI, achieved the same conclusion. Smékalová et 
al. (2015) dealt with the spatial concentration of the projects that were co-financed 
from the EU in special intervention areas within the Czech Republic and Poland. 
They concluded (2015: 222) that “the regions with the concentrated state support 
are not so apparently promoted in the operational programmes documents as 
the leading beneficiaries from the cohesion policy with the exception of a single 
operational programme targeting the entrepreneurs.” 

In this context, it is beneficial to evaluate whether there is some relationship 
between the subsidy from OPEI and the unemployment rate and the GDP of Czech 
regions. Managing authorities of Operational programmes mostly evaluated the 
success of the programme through a system of indicators, which are basically 
represented by a table of numbers having limited information value. One of the 
indicator the number of realised new jobs is. But the Supreme Audit Office (2016) 
notes in the report that the achievement of results, e.g. in form of creating of new 
jobs, was not compulsory and the Ministry of Industry and Trade did not control it. 
It should be created more than 48 thousand jobs from the OPEI, but in the fact, the 
number of newly created jobs is much lower. The Ministry of Industry and Trade 
did not verify if the value of the showed indicators is true, so their information 
ability is very limited. Supreme Audit Office verify the validity of aggregated 
data and found out imperfections in showed data showed from OPEI applicants 
(Supreme Audit Office, 2016). It is also one of the reasons why we do not evaluate 
the impact on the number of newly created jobs, but we chose the unemployment 
rate. It is practically impossible to separate the impact of the support from EU 
funds from other influences affecting economic development. In the connection 
with implemented projects and their impacts, it is also necessary to mention the 
potential threat of deadweight loss that represents the situation where projects 
would be implemented sooner or later without the subsidy. A team comprising the 
researchers Wokoun et al. (2016) undertook a questionnaire survey among 5,832 
applicants from the Operational Programme Enterprise and Innovation at the end 
of 2014. This survey showed that most of the projects will be implemented without 
subsidy (60%) so that applicants do not condition their realisation of the projects 
by the existence of EU subsidy policy. Answers to the question about there should 
be an implementation of the project without EU support were as follows: 45.27% 
said probably yes; 32.62% said that they somewhat disagree, 15.71% said definitely 
yes; 6.39% said definitely not. It raises a challenge for managing authorities of 
operational programmes to take this question in the approval of projects in order 
to avoid the situation that it will be implementing projects which will be also 
implemented without any EU subsidy. 
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This section is also dedicated to the introduction of the stated hypotheses, 
collected data and testing for stationarity. Due to the termination of the 2007 
– 2013 programming period, the aim is to find out if there is any relationship 
between the economic performance of the NUTS III regions in the Czech Republic 
and the number of financial subsidies paid to businesses from the Operational 
Programme Enterprise and Innovation (OPEI). When analysing the economic 
performance, following indicators have been chosen: the growth of GDP per capita, 
unemployment rate growth and net disposable income of households. Despite the 
fact that some disadvantages of the indicator of GDP, this particular indicator is 
used as the main criteria in decision making about the rightfulness of drawing the 
subsidy from the European Union (EU). One of the limitations of this index, e.g., 
the influence of commuting, existence of shadow economy is that unemployment 
rate is often considered to be an indicator revealing regional problems and the 
indicator which reflects the economic situation of the region.

Taking into consideration that the aim of cohesion policy is particularly to lower 
regional disparities through the increase of entrepreneurial activity, we assume a 
positive relationship between the paid subsidies and the economic performance of 
the region. More formally, the following hypotheses are therefore to be tested:

– Hypothesis 1 (H1): There is a positive relationship between OPEI subsidies and 
growth of GDP per capita of the region.

– Hypothesis 2 (H2): There is a negative relationship between OPEI subsidies and 
changes in an unemployment rate of the region.

– Hypothesis 3 (H3): OPEI subsidies predict the future economic development 
measured by growth of GDP per capita and unemployment rate growth.

To evaluate the stated hypothesis, we use an econometric approach, which includes 
panel regression estimates with Fixed Effects and Granger causality tests based on 
collected data that are introduced in the next section. 

The dataset was obtained from various sources and in this section, we introduce 
the variables. The collected series is for 13 regions of the Czech Republic that 
are supported by OPEI and for a period of years 2008 – 2014 and the dataset are 
strongly balanced. The analysed period starts from 2008 because after receiving a 
subsidy, it takes time for subjects to actually realise their project. The Prague region 
was excluded from the analysis because the programme was not applied there. The 
unemployment rate that is expressed in percentages (UNEMPLOYMENT_RATE), 
GDP per capita in Czech crowns (GDP_PER_CAPITA) and net disposable income of 
households (NDIH) were obtained from the Czech Statistical Office (Czech Statistical 
Office, 2016). The financial amount of subsidies in Czech Crowns that was transferred 
to regions from OPEI (OPEI_SUBSIDIES) was obtained from the Czech Ministry of 
Industry and Trade (MPO, 2016). To adjust series for inflation and to convert them 
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into real series, we used a GDP deflator with the base year of 2010, obtained from 
Eurostat (2016a). Financial subsidies were also recalculated per capita in order to 
allow cross-region comparisons. Descriptive statistics are presented in Table 2. Based 
on these data were calculated variables representing percentage growth of the real 
GDP per capita (REAL_GDP_PER_CAPITA_GROWTH) and percentage change of 
unemployment rate (UNEMPLOYMENT_RATE_GROWTH).

Table 2: Descriptive statistics 

Variable Mean Median Maximum Minimum Std. Dev. Observations
OPEI_SUBSIDIES 
(mil. CZK) 609 464 2440 0.000 608 91

NDIH (CZK) 186989.8 185022.0 218503.0 166736.0 11210.21 91
UNEMPLOYMENT_
RATE (%) 6.998 6.972 11.156 2.600 2.014 91

GDP_PER_CAPITA 
(CZK) 320877.8 320403.0 397233.0 269200.0 27711.97 91

Note: The average exchange rate during the analysed period 2007-2014 was 27.54 EUR/CZK  
 (Eurostat, 2016b). 
Source: EViews, the authors’ own elaboration

To test stationarity, we employed Levin, Lin & Chu test for panel data integrated 
into the software EViews 8. Results of stationarity testing are described in Table 
3. Not all variables were found to be stationary, therefore we used a logarithmic 
transformation to stabilise variables (Verbeek, 2012). Additional testing revealed 
that all adjusted variables are stationary and therefore, we were able to use them for 
econometric modelling. 

Table 3: Stationarity testing

Variable P-Value Stat. Significance Result
REAL_OPEI_SUBSIDIES_CAP 0.14 5% Non-stationary
LN_R_OPEI_SUBSIDIES_CAP 0.00 5% Stationary
REAL_NDIH 0.00 5% Stationary
LN_R_NDIH 0.00 5% Stationary
REAL_NDIH_GROWTH 0.00 5% Stationary
UNEMPLOYMENT_RATE 0.00 5% Stationary
UNEMPLOYMENT_RATE_GROWTH 0.00 5% Stationary
REAL_GDP_PER_CAPITA 0.00 5% Stationary
LN_R_GDP_PER_CAPITA 0.00 5% Stationary
REAL_GDP_PER_CAPITA_GROWTH 0.00 5% Stationary

Source: Eviews, the authors’ own elaboration
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Next part presents the obtained econometric estimates. In the first econometric 
model (Model 1) we have confirmed the statistically significant positive relationship 
between the OPEI subsidies and the GDP per capita. Also, the negative relationship 
between the unemployment rate and regional GDP per capita was confirmed on 
an initial level in Model 1. However, in order to investigate the impact of OPEI 
subsidies on economic development, we needed to analyse the dynamics of GDP 
per capita (in Model 2 and Model 3) and the unemployment rate (in Model 4 and 
Model 5). The results are controlled for level of GDP per capita and unemployment 
rate depending on the explained variable in the model. 

The two following regression estimates of Model 2 and Model 3 served as a tool to 
evaluate the main hypothesis that subsidies transferred to entrepreneurs lead to an 
increase in the economic welfare of the region. In Model 2, testing the initial effect 
of OPEI subsidies on the growth of real GDP per capita, we were unable to prove 
any statistical significance of the variable representing OPEI subsidies even though 
the coefficient indicated a positive impact. However, a statistically significant result 
was obtained when using a one year lagged variable representing OPEI subsidies 
in Model 3, supporting H1. We, therefore, conclude, that according to our results it 
takes up to one year for OPEI subsidies to positively affect the economic growth of 
the region as measured by growth of real GDP per capita. 

Table 4: Model table

Variable / Model Model 1 Model 2 Model 3 Model 4 Model 5

Dependent Variable LN_R_GDP_ 
PER_CAPITA

REAL_GDP_PER_ 
CAPITA_GROWTH

UNEMPLOYMENT_ 
RATE_GROWTH

LN_R_OPEI_
SUBSIDIES_CAP

0.0054*** 1.7546 -18.7779***
(0.0014) (1.4106) (3.7534)

LN_R_OPEI_
SUBSIDIES_CAP (-1)

0.7856*** -7.6117***
(0.1755) (1.2465)

UNEMPLOYMENT_
RATE

-0.0147*** -0.1556 -0.500141
(0.002) (0.7652) (0.442181)

LN_R_GDP_PER_
CAPITA

-369.4981*** -248.8599**
(115.7921) (110.0551)

CONSTANT
12.7348*** -10.2293 -0.4015 4811.422*** 3201.804**

(0.0156) (13.7874) (3.7814) (1450.045) (1386.131)
 R-squared 0.929 0.223 0.406 0.616 0.701
 Adj. R-squared 0.916 0.050 0.274 0.530 0.634
 F-statistic 71.05 1.29 3.07 7.20 10.54
Observations 78 78 78 78 78

Note: Standard Errors are in parentheses *** stat. significance at 1%, ** stat. significance at 5%,  
 * stat. significance at 10%.
Source: EViews, the authors’ own elaboration
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Models 4 and 5 were estimated in order to evaluate H2, investigating the effect of 
OPEI subsidies on changes in the regional unemployment rate. In both models, we 
find a statistically significant negative impact of OPEI subsidies on unemployment 
rate growth, confirming H2. Therefore, we conclude, that OPEI subsidies led to 
decrease of the unemployment rate for the NUTS III regions during the period 
analysed. Finally, we tried to measure the impact of OPEI subsidies on changes in 
net disposable income of households (NDIH). Results suggested positive impact, 
however, they were also statistically insignificant. 

According to Figure 1 and the above mentioned, we have tested how well the 
allocation of OPEI subsidies can predict the future economic development of the 
region in terms of the growth of real GDP per capita and the growth of unemployment 
rate using up to two-year lags. The results are presented in Table 5. 

Table 5: Granger causality 

Tested Relationship P-value Lags H0 Reject
LN_R_OPEI_SUBSIDIES_CAP → REAL_GDP_ CAPITA_ 
GROWTH 0.04 2 Rejected

REAL_GDP_CAPITA_GROWTH → LN_R_OPEI 
_SUBSIDY_CAP 0.40 2 Not Rejected

LN_R_OPEI_SUBSIDIES_CAP → UNEMPLOYMENT_
RATE_GROWTH 0.02 2 Rejected

UNEMPLOYMENT_RATE_GROWTH → LN_R_OPEI_
SUBSIDY_CAP 0.74 2 Not Rejected

Source: EViews, the authors’ own elaboration

At the 5% level of statistical significance we were able to reject the null hypothesis 
of a non-existence Granger causality relationship between the real OPEI subsidies 
per capita and the growth of real GDP per capita (one way), concluding that OPEI 
subsidies predicted (Granger caused) the future development of the real GDP per 
capita in the region. A one-way relationship in the sense of Granger causality was 
also confirmed for the real OPEI subsidies per capita and the unemployment rate 
growth, concluding that OPEI subsidies allocation predicted (Granger caused) 
future development of unemployment rate in the region confirming our third stated 
hypothesis (H3). 

5. Results and discussion 

Since this study was the first to investigate the impact of the OPEI programme in 
the Czech Republic, the obtained results may be compared only with the results 
obtained by scholars from other countries. Studies focused on the efficiency of 
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the impact of structural funds have not provided conclusive findings so far (e.g., 
Garcia-Milà and McGuire, 2001; Rodríguez-Pose and Fratesi, 2004; Dall’erba 
and Le Gallo, 2008; Lima and Cardenete, 2008; Ionescu and Tudor, 2011; Aiello 
and Pupo, 2012). The short-run positive relationship between subsidies from EU 
Structural Funds and regional economic growth report is reported by, for instance, 
Eggert et al. (2007). One of the possible explanations for the positive impact, 
besides the entrepreneurial activity (Dvouletý, 2017b; 2017c; Dvouletý and 
Lukeš, 2016 or Dvouletý and Mareš, 2016), is also the multiplier effect that the 
implemented projects can bring.

The HERMIN model that was created for the purpose of assessment of structural 
funds, also assumes this effect. The Fifth report on economic, social and territorial 
cohesion provides information about the positive impact of subsidies on the level 
of GDP, and on its growth, both in the short- and long-term. The presented results 
also report positive outcomes on employment (European Commission, 2010). A 
contradictory finding was, for example, obtained by Mohl and Hagen (2010) who 
mention that only subsidies from Objective 1 result in higher regional economic 
growth. A similar result was obtained by Gómez-García et al. (2012), who also state 
that only subsidies from Objective 1 result in higher regional employment rates. 

The positive impact of structural funds on employment rates was also described by 
the National Training Fund (2010). These conclusions correspond with the findings of 
Martin and Tyler (2006) who estimated a significant contribution of structural funds 
on Objective 1 regions’ employment. These conclusions also correspond with the 
findings of Cancelo et al. (2009) who notes the significant effect of structural funds 
on employment in the Objective 1 region of Galicia. One explanation for the obtained 
results could be that more than one-half of the financial resources of the programme 
were paid under programmes Development, Innovation and Real estates, with a 
focus on investments. For instance, the aim of the Development Programme was 
particularly to obtain new technological equipment with higher technical and utility 
parameters. The acquisition of new equipment implies a need for new employees who 
will operate the equipment. The aim of the Real Estates Programme was to support 
modern production operations via the construction of essential infrastructure or the 
regeneration of brownfields and in some cases construction on green fields. New 
or refurbished enterprises also need new employees, which can cause a reduction 
of unemployment rate. In the context of the creation of new jobs, it is necessary to 
mention that not all projects serve in the creation of new jobs. Sometimes, a European 
Union (EU) co-financed project can lead to job reductions, due to a modernisation 
and automation of production, with the replacement of human resources by machines. 
Projects sometimes have indirect effects which can be positive, but sometimes they 
can also be negative. The results obtained by Florio and Moretti (2014), suggest that 
direct support for businesses by the European Cohesion Policy contributes to the 
growth process of employment in different industries. 
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Our findings are not without limitations. Both regional unemployment rate and 
GDP per capita changes are affected by other regional policies and factors that 
we were unable to put into our regression estimates, because it is not possible to 
cover all different regional policies and to collect comparable data for them across 
regions cover all different regional policies and to collect comparable data for them 
across regions. The endogeneity caused by these interdependencies can influence 
results of our research. E.g. Bradley and Untiedt (2008) mention that the quality of 
institutions has a significant impact on growth. Martin (2003) notes that structural 
funds can foster the growth but a stable institutional structure and macroeconomic 
environment are significant. Bähr (2008) mention the degree of decentralization. 
We also mentioned the absorption capacity.

Furthermore, more frequent data, such as monthly data, could provide more 
detailed information and open up a pathway to more sophisticated econometric 
methods. One of these could be, for example, Vector Autoregression (VAR), 
allowing construction of impulse response functions determining the response 
of variable (in our case growth of GDP per capita and changes of unemployment 
rate) after unit shock (OPEI subsidies) over time. For more accurate results, one 
had better focus on smaller units such as LAU 1 regions because NUTS III units 
consist of more LAU 1 units which are very different. Unfortunately, statistical data 
for LAU 1 units are not available. With more observations, one could also include 
in the analysis additional control variables, and test whether the presented results 
are stable. Notwithstanding the number of limitations and potential drawbacks, 
we believe that our analysis may inspire future researchers to conduct empirical 
evaluations more frequently. Also, we stress the importance of data collection by 
policymakers and also the importance of cooperation between research institutions 
and public sector authorities. 

6. Conclusions 

Evaluation of the success of economic, social and territorial cohesion can be very 
difficult because it involves the existence of many other influences that cannot 
be completely eliminated. This research was undertaken in the context of the 
need for evaluation of Czech entrepreneurship policies that are funded from the 
European Union, specifically from the Operational Programme Enterprise and 
Innovation (OPEI) that lasted during the period of 2007 – 2013. Particularly, 
we analysed the effect of the third largest Czech operational programme on the 
economic performance of Czech NUTS III regions. Our research interest was 
expressed via three hypotheses, firstly testing the positive relationship between 
OPEI subsidies and growth of GDP per capita of the NUTS III regions. Secondly, 
we investigated the impact on changes of the unemployment rate by employing 
regression analysis. Thirdly, we aimed at knowing to what extent is OPEI 



Jana Kolaříková, Ondřej Dvouletý, Petr Kolařík • Economic performance... 
Zb. rad. Ekon. fak. Rij. • 2018 • vol. 36 • no. 1 • 129-153 145

subsidies good predictor of future regional economic development in terms of 
Granger causality. 

The results of our econometric models confirmed a statistically significant positive 
impact of OPEI subsidies lagged by one year on the growth of NUTS III´ GDP 
per capita. A statistically significant result was however not obtained on the initial 
level of OPEI subsidies. The hypothesis that assumes a negative impact of OPEI 
subsidies on changes of the regional unemployment rate was statistically confirmed 
initially and also with a lag of one year. Therefore, it may take time for companies 
to order new facilities/machines and to prepare them for being operational. 
However new employees need to be trained before the facilities are ready and also 
some of them could be recruited because employees with specific human capital are 
requested to be within the company as consequence of planned or just implemented 
innovations. Regression estimates for testing the impact of OPEI subsidies on the 
net disposable income of households indicated a positive impact, but could not be 
statistically proven. Finally, the results of Granger causality testing of the predictive 
power of OPEI subsidies on regional economic development revealed, that OPEI 
subsidies are a good predictor of future regional economic development in terms of 
growth of GDP per capita and changes of the unemployment rate.

Our conclusion is that OPEI contributed to the economic development of NUTS 
III regions during the period analysed. Of course, the presented analysis does not 
suffer from limitations that need to be taken into account. However, we believe that 
our analysis serves as an inspiration and a driver for future researchers to conduct 
empirical evaluations more frequently. We also stress the importance of cooperation 
between researchers and public sector authorities during the assessment process. 
The results of our analysis have cast light on OPEI outcomes and could be a 
very useful tool for future counterfactual analysis with Operational Programme 
Enterprise and Innovations for Competitiveness (OPEIC) for the programme 
period 2010 – 2014. The methodology used could also be applied to any remaining 
programmes that aiming at regional employment, such as Operational Programme 
Human Resources (OPHR).
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Ekonomska učinkovitost regija NUTS III u Češkoj u kontekstu 
poduzetničkih subvencija iz strukturnih fondova EU-a1

Jana Kolaříková2, Ondřej Dvouletý3, Petr Kolařík4

Sažetak

Poduzetništvo se smatra jednim od ključnih čimbenika gospodarskog rasta, a 
politika poduzetništva smatra se značajnim doprinosom regionalnom gospodarskom 
razvoju. Cilj ovog rada je utvrditi utječu li stopa nezaposlenosti i BDP-a po 
stanovniku NUTS III regije u Češkoj na iznos financijskih subvencija koje se plaćaju 
poduzećima iz Operativnog programa poduzetništva i inovacija (OPEI). U radu se 
koriste regresijska analiza i Grangerov test kauzalnosti kako bi se procijenila 
postavljena hipoteza. Rezultati korištenja ekonometrijskih modela potvrđuju 
statistički značajan pozitivan utjecaj OPEI subvencija, uz vremensku odgodu od 
jedne godine, na rast NUTS III BDP-a po glavi stanovnika. Hipoteza koja 
pretpostavlja negativan utjecaj OPEI subvencija na promjene regionalne stope 
nezaposlenosti, također je u početku statistički potvrđena i također s vremenskim 
odgodom od jedne godine. Međutim, nismo uspjeli potvrditi statistički značajni 
početni utjecaj subvencija OPEI-a na rast BDP-a po glavi stanovnika.

Ključne riječi: regionalni razvoj, regresijska analiza, Grangerov test kauzalnosti, 
strukturna sredstva, politika poduzetništva
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