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RESEARCH PAPERS

COMPARISON OF COMPETITIVENESS AND BUSINESS 
PERFORMANCE IN THE VISEGRÁD GROUP SINCE 
THE EU ACCESSION: A QUANTITATIVE ANALYSIS

Bolotov, I.

The goal of this paper is to analyze main changes in the business performance - as in part of the 

overall competitiveness - of the Visegrád Group, i.e. Czech Republic, Slovak Republic, Poland 

and Hungary, in the last ten years, 2004–2014, based on Pearson correlation, Chow and Granger 

Causality tests. The business performance in the Visegrád Group is deJ ned with the help of J ve 

indicators: business density, value added per business entity, investment in J xed capital per 

business density, inward foreign direct investment stock per business entity and exports of goods 

and services per business entity. The author J nds that the business performance, and hence the 

business environment, in the Visegrád Group has diverged since EU accession with the exception 

of internationalization indicators, which indicates the necessity for managers to adjust to the 

speciJ cs in each particular country. 
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1.  Introduction

The Visegrád Group, also called the Visegrád Four (V4), is since 1993 an association of four 

advanced Central and Eastern European countries (CEEC) – Czech Republic, Slovakia, 

Hungary and Poland – inside the European Union (EU 28), promoting economic, energy 

and military cooperation, as well as strengthening European integration among its members 

(Hnát, Stuchlíková, Bi , 2006). Since the Visegrád Group were the most competitive 

CEEC ranked as 30s–60s in the world in 2014–2015 (World Economic Forum, 2015), this 

paper aims to compare the main changes in the crucial aspect of their competitiveness, 

the business performance, in the last ten years, 2004–2014, i.e. after their accession to 

the EU, with a focus on the Visegrád Four as a whole and on mutual comparison between 

countries, employing tools of quantitative analysis (see the methodological section). The 

paper is based on this hypothesis (H): the business performance inside the Visegrád Group 

is converging and is moving towards the EU 28’s average.

2.  State of Research on the Topic

The topic of competitiveness / business performance in the Visegrád Group has been exa- 

mined in a few research papers. Bluhm, Martens, and Trappmann (2011) point to the role 

of elites in the early stages of business environment formation in Poland and Hungary in 
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the 1990s. Brewster and Bennett (2010) stress that perceptions of business culture in 

Bulgaria, Romania and the Visegrád Group remain mostly negative among both the local 

managers and expatriate ones. Hamplová (2011) and Belás et al. (2014) compare the 

business conditions in the Czech Republic and Slovak Republic, assessing both of them as 

adequate. Kalowski (2010), Urban (2010), Kin aková (2013), N me ková (2013), Kme  

(2014), Šebestová, Adámek, and Cooney (2014) and Zuzek (2014) conduct country-
speciÞ c studies on each Visegrád Group member with country-speciÞ c conclusions. 
Markowicz (2014) attempts to model the lifespan of an average Polish business entity. 
Ne adová and Soukup (2013) and Pali ková (2013) examine competitiveness in the 
Visegrád Group. Finally, Jiránková and Bolotov (2015) perform a complex study on changes 
in the business environment in the Visegrád Group since 1995. Bolotov (2015) employs 
more sophisticated econometrical methods and extends the comparison and methodology to 
Eastern Europe, based among others, on the Þ ndings of Baláž et al. (2011) and Anisimova 
and Brenchagova (2012).

3.  Methods Employed in the Paper

Business performance in the Visegrád Group is deÞ ned, in this paper, with the help 
of Þ ve indicators, as suggested in Jiránková and Bolotov (2015): 1) business density 
(total number of business units per 1 thousand of economically active population) 
(abbreviated as BD); 2) value added per business entity (VApB); 3) domestic investment 
in Þ xed capital (gross Þ xed capital formation) per business density (GFCFpB); 4) inward 
foreign direct investment stock per business entity (FDIpB); and 5) exports of goods and 
services per business entity (XpB). With BD being the main indicator of the business 
environment, VApB and GFCFpB indicate economic performance, and FDIpB and XpB 
– internationalization of an average business entity; one of the indicators of national 
competitiveness (World Economic Forum, 2015).

To quantify the results of the paper, the author employs (Pearson) correlation 
coefÞ cients and two statistical tests, the Chow test and the Granger causality test to Þ nd 
important dates and causalities between the indicators of the business performance and 
the level of economic development (real gross domestic product per capita, abbreviated 
as RGDPpc) and price level in the EU 28 terms (the comparative price level, CPL, 
EU 28 = 100). 

The Chow test (Chow, 1960) is an F-test calculated from the sums of squared 
residuals of the three ordinary least square models (OLS), which are formed by dividing 
the examined time series y

t
 into two subsets with the help of a customary (structural) 

breaking point: set A, set B and the pooled time series. The test examines whether the 
coefÞ cients of OLS models for A and B are different, i.e. whether the breaking point is 
statistically signiÞ cant.

The Granger causality test (Granger, 1969) is a Wald F-test (Wald, 1943) between 
a dependent variable y

t
 and lagged values of a regressor x

t
 under the condition of 

stationarity of y
t
, x

t
. The model has the following form under the assumption of equal 

number of lags k: 

0  
1 1

A
j k j k

t t j t j t

j j
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where 
0
 and  and  matrices are regression coefÞ cients, x

t
 – the regressor, and 

t
 are 

residuals of the model. The test determines whether development of y
t
, can be forecasted 

with lagged values of  x
t
 (if x

t
 Granger causes y

t
). In this paper, Þ rst differences y

t
 and x

t
 

are considered since its necessary requirement is stationarity (short memory of both time 
series).

Data are acquired from the national statistical ofÞ ces (for the total number of busi-
nesses; data published under the national standards) of the four countries and from 
Eurostat (for all economic indicators; data published under the ESA2010 and BPM6 
manuals), which insured their comparability: Eurostat does not specify any breaks in 
series (exports are taken as gross cross-border trade, according to the valid Eurostat deÞ -
nition, 'branding' not included). Due to the small length of time series (11 observations) 
and interest of the author in the long-term development, i.e. in the trend, de-trending is 
not performed, which is reß ected in the (Pearson) correlation analysis.

4  Comparison of Business Performance Indicators in the Visegrád Group

The development of competitiveness and of the business environment in the Visegrád 
Group after 2004 corresponded with its integration into the EU and into the world 
economy, becoming part of the regional and global value chains (GVCs) (Bolotov, ajka, 
Gajdušková, 2013): the analysis presented below shows growth in the number of business 
entities (BD), virtually no improvement in productivity of an average businesses (VApB 
and GFCFpB) and an increase in internationalization (FDIpB and XpB). The business 
environment in the Visegrád Group  therefore became more outward-oriented between 
2004–2014, compared to the 1990s, see (Jiránková and Bolotov, 2015).

4.1  Business Density (BD)

The growth of business density in the last ten years was positive in the Visegrád Group 
countries with the biggest relative number in the Czech Republic (absolute leader, ca. 
250 business entities per 1000 economically active) and in Hungary after liberalization 
of starting a new business and registering property under the government’s reform and 
austerity program of 2008 (approaching 200 business entities per 1000 economically 
active people) (World Bank, 2015). This increase was mostly interconnected with inß ows 
of FDI and the growing openness of the Visegrád economies; hence new companies were 
created to adapt to new opportunities. GDP growth and domestic investment, on the 
contrary, did not play any leading role in the BD’s development after 2004. Statistical 
analysis also points to the importance of the accession to the EU except for Hungary, and, 
for the Slovak Republic – of the euro adoption, see Figure 1.
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Figure 1  |  Business density in the Visegrád Group, long-term development

 

Correlation Causality

VApB GFCFpB FDIpB XpB
Structural 
break

RGDPpc CPL

CZ -0.59 -0.52 0.87 0.84 2004 - -

SK 0.37 -0.73 0.98 0.95 2004, 2008 - -

PL 0.40 0.45 0.85 0.84 2004 - -

HU -0.80 -0.79 0.88 0.80 - yes -

Visegrád 
Group (V4)

-0.07 -0.63 0.96 0.94 - - -

Note: correlation greater than 0.5 was highlighted

Source: author, national statistical oG  ces’ and Eurostat data

4.2  Value Added per Business Entity (VApB)

Value added (productivity), measured by GDP per business entity, showed virtually no 
changes in the last ten years in the Visegrád Group where the highest GDP per business 
entity was achieved in the Slovak Republic and in Poland (ca. 120,000 EUR and 
100,000 EUR per business entity). This development largely corresponded with the one 
of domestic investment in Þ xed capital (GFCFpB) but not with the development of the 
other indicators, and was also statistically inß uenced by accession to the EU and by the 
price level, especially for the Czech Republic and for the Visegrád Group’s average, see 

Figure 2.
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Figure 2  |  Value added per business entity in the Visegrád Group, long-term development

 

Correlation Causality

BD GFCFpB FDIpB XpB
Structural 

break
RGDPpc CPL

CZ -0.59 0.90 -0.20 -0.09 2004 - yes

SK 0.37 -0.02 0.43 0.53 - - -

PL 0.40 0.84 0.81 0.82 2004 - -

HU -0.80 0.93 -0.44 -0.30 2004 yes -

Visegrád 
Group (V4)

-0.07 0.54 0.16 0.24 2004 - yes

Note: correlation greater than 0.5 was highlighted

Source: author, national statistical oJ  ces’ and Eurostat data

4.3  Investment in Fixed Capital per Business Entity (GFCFpB)

Domestic investment in Þ xed capital per business entity showed a slightly declining trend 
in the Visegrád Group in the last ten years, especially since the crisis of 2008–2009. 
The absolute leader in this business performance indicator was the Slovak Republic (ca 
25,000 EUR per business entity in 2014). The decline in investment can be explained by 
the growing number of companies (BD) as well as by the saturation of the Visegrád Group 
markets. Other inß uences were almost the same as in the case of VApB (structural break 
in 2004, the role of real GDP per capita and of the price level in the Czech Republic), see 
Figure 3. 
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Figure 3  |  Investment in 2 xed capital per business entity in the Visegrád Group, long-term 

development

Correlation Causality

BD VApB FDIpB XpB
Structural 

break
RGDPpc CPL

CZ -0.52 0.90 -0.28 -0.16 2004 yes yes

SK -0.73 -0.02 -0.73 -0.65 - - -

PL 0.45 0.84 0.76 0.77 2004 - -

HU -0.79 0.93 -0.51 -0.35 2004 - -

Visegrád 
Group (V4)

-0.63 0.54 -0.54 -0.42 2004, 2008 - -

Note: correlation greater than 0.5 was highlighted

Source: author, national statistical oF  ces’ and Eurostat data

4.4  Inward Foreign Direct Investment Stock per Business Entity (FDIpB)

The four economies were experiencing an important inß ow of FDI per business entity 
in the last ten years with the Slovak Republic and Hungary leading the Visegrád Group 
(ca. 80,000 EUR and 50,000 EUR per business entity in 2014), which was slowed 
down but not reversed by the Þ nancial and economic crisis in 2008–2009. This growth 
of investment stock per business entity correlated with VApB (productivity) and XpB, 
which suggests that FDI might have improved the position of export industries in the 
Visegrád Group. Statistically, FDI was also attracted by accession of the countries to the 
EU, by the Slovak Republic adopting the euro, and in the case of Hungary, by the real 
GDP per capita and by the price level, see Figure 4.
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Figure 4  |  Inward FDI stock per business entity in the Visegrád Group, long-term development

Correlation Causality

BD VApB GFCFpB XpB
Structural 
break

RGDPpc CPL

CZ 0.87 -0.20 -0.28 0.96 2004 - -

SK 0.98 0.43 -0.73 0.93 2004 - -

PL 0.85 0.81 0.76 0.99 2004 - -

HU 0.88 -0.44 -0.51 0.97 2004 yes yes

Visegrád 
Group (V4)

0.96 0.16 -0.54 0.97 2004, 2008 - yes

Note: correlation greater than 0.5 was highlighted

Source: author, national statistical oF  ces’ and Eurostat data

4.5  Export of Goods and Services per Business Entity (XpB)

The development in exports of goods and services per business entity in the Visegrád 
Group in the last ten years was similar to the one of the inward FDI stock but included 
a more important correction for the Þ nancial and economic crisis in 2009. The Slovak 
Republic remained the absolute leader among the Visegrád Group with ca. 100,000 EUR 
per one business entity with the development inside the group being close to homoge-
nous. Statistically, the EU accession, the euro adoption in the Slovak Republic, the price 
level and exports of goods and services per business entity in the Czech Republic and in 
the Visegrád Group showed strong relation to this development, see Figure 5.
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Figure 5  |  Export of goods and services per business entity in the Visegrád Group, long-term 

development

Correlation Causality

BD VApB GFCFpB FDIpB
Structural 
break

RGDPpc CPL

CZ 0.84 -0.09 -0.16 0.96 2004 - yes

SK 0.95 0.53 -0.65 0.93 2008 - -

PL 0.84 0.82 0.77 0.99 2004 - -

HU 0.80 -0.30 -0.35 0.97 - yes -

Visegrád 
Group (V4)

0.94 0.24 -0.42 0.97 2004, 2008 - yes

Note: correlation greater than 0.5 was highlighted

Source: author, national statistical oF  ces’ and Eurostat data

5.   Does the Business Performance in the Visegrád Group Converge?

Correlation between the four countries for each of the Þ ve indicators and its comparison 
between the EU period and the pre-EU levels is presented in Table 1. Strong positive correla-
tion (greater than 0.5) was registered for all indicators except VApB, out of which only the 
BD, GCFpB and XpB were showing deepening convergence after 2004, i.e. the business 
performance in the Visegrád Group was diverging inside the EU (H is rejected).

In the author’s opinion, the reasons for diverging business performance in the Visegrád 

Group can be attributed to several factors: 1) different size of the four economies (Poland on 

one side and Slovakia on the other); 2) different starting positions (in terms of GDP per capita, 

technological level, unemployment, etc.); 3) different GDP growth rates in the 2000s; and 

4) different macroeconomic policies (attitude toward debt, euro adoption and to business in 

general); as well as 5) cultural differences (for example, Slavic and Finno-Ugric roots). Since 

the EU 28 as well as the V4 Group do not have any pro business convergence policy (the 

closest one is the EU Cohesion Policy), the results should not be surprising – a good example 

of persisting differences are the value added tax (VAT) levels and bureaucratic requirements 

in each of the EU countries, which can be illustrated on data of the Heritage Foundation; 

consult Figure 5. Throughout the 2000s, each V4 country has retained its speciÞ c pattern of 

the economic and business freedom, which supports the quantitative Þ ndings.
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Table 1  |  Business performance correlation matrix in the Visegrád Group, long-term development

Pre-EU EU

  BD-CZ BD-SK BD-PL BD-HU BD-CZ BD-SK BD-PL BD-HU

BD-CZ   0.90 0.99 1.00   0.93 0.88 0.93

BD-SK 0.90 0.86 0.90 0.93 0.88 0.96

BD-PL 0.99 0.86 0.99 0.88 0.88 0.89

BD-HU 1.00 0.90 0.99   0.93 0.96 0.89  

Average 0.97 0.91 0.96 0.97 0.94 0.94 0.91 0.95

  VApB-CZ VApB-SK VApB-PL VApB-HU VApB-CZ VApB-SK VApB-PL VApB-HU

VApB-CZ     0.91   -0.25  

VApB-SK      

VApB-PL 0.91 0.21 -0.25 -0.88

VApB-HU   0.21   -0.88  

Average 0.50       0.41      

  GFCFpB-CZ GFCFpB-SK GFCFpB-PL GFCFpB-HU GFCFpB-CZ GFCFpB-SK GFCFpB-PL GFCFpB-HU

GFCFpB-CZ   0.70   -0.81   0.93   0.83

GFCFpB-SK 0.70 -0.63 0.93 0.85

GFCFpB-PL      

GFCFpB-HU -0.81 -0.63 0.83 0.85  

Average 0.25 0.35   -0.08 0.72 0.73   0.60

  FDIpB-CZ FDIpB-SK FDIpB-PL FDIpB-HU FDIpB-CZ FDIpB-SK FDIpB-PL FDIpB-HU

FDIpB-CZ 0.93 0.95 0.97   0.94 0.84 -0.37

FDIpB-SK 0.93 0.84 0.98 0.94 0.80 -0.35

FDIpB-PL 0.95 0.84 0.90 0.84 0.80 0.04

FDIpB-HU 0.97 0.98 0.90 -0.37 -0.35 0.04  

Average 0.96 0.94 0.92 0.96 0.60 0.60 0.67 0.08

  XpB-CZ XpB-SK XpB-PL XpB-HU XpB-CZ XpB-SK XpB-PL XpB-HU

XpB-CZ   0.81 0.84 0.75   0.97 0.98 0.85

XpB-SK 0.81 0.90 0.94 0.97 0.96 0.82

XpB-PL 0.84 0.90 0.91 0.98 0.96 0.77

XpB-HU 0.75 0.94 0.91 0.85 0.82 0.77  

Average 0.85 0.91 0.91 0.90 0.95 0.94 0.93 0.86

Note: table shows correlation greater than 0.5, darker colour indicates deeper convergence

Source: author, national statistical oY  ces’ and Eurostat data.
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Figure 6 |  Index of Economic Freedom in the Visegrád Group, graphical representation

Note: The Index of Economic Freedom is based on 10 quantitative and qualitative factors, grouped into 
four categories: Rule of Law (property rights, freedom from corruption), Limited Government (G scal fre-
edom, government spending), Regulatory EJ  ciency (business freedom, labor freedom, monetary free-
dom), and Open Markets (trade freedom, investment freedom, G nancial freedom).

Source: author, Heritage Foundation data

6.  Concluding Remarks

The paper compared the development of competitiveness and business performance in the 
Visegrád Group with the help of quantitative analysis. Its main Þ ndings are the import-
ant role of internationalization in forming of the business environment, its divergence 
and important regional differences. According to Durendéz and Wach (2014), 50% of 
business entities in the Visegrád Group participate in internationalization activities, out 
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of which small and medium-sized companies – mostly in the EU and in the neighboring 
CEEC – utilize less-sophisticated market-entry techniques. Based on the Þ ndings of the 
paper, it is possible to evaluate the hypothesis (H) – the business performance inside the 
Visegrád Group is converging and is moving towards the EU 28’s average – as rejected. 

The reasons for diverging business performance in the Visegrád Group are most likely 

more than one; however, apart from country-speciÞ c factors, one can point to the fact that 

both the EU 28 and the Visegrád Group have not yet developed pro business convergence 

policies, which would ensure same conditions in each member country.

7.  Implications for Managers

The paper offered an insight into the changes, which occurred in the Visegrád Group after 

their accession to the European Union in 2004, which can help managers know the group 

and the EU 28 better. By examining business performance, managers can get a general 

idea of V4 companies' strengths and weaknesses, as well as the direction of their develop-

ment. Signs of divergence, for example, point to infeasibility of the one-Þ ts-all approach 

in the EU 28 and the necessity to adjust to local speciÞ cs.
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