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Abstract
This paper examines the relationship between trade and economic growth in the
Central European countries called the V4 – the Czech Republic, Hungary, Poland
and Slovakia. The goal is to find whether international trade (both export and
import) contributed to economic growth in the V4 countries after the fall of the
communist regimes and to identify whether or not these countries can be regarded as
examples of export-led and/or import-led growth. The analysis is carried out
utilizing the theory of cointegration. The vector error correction model is used to
find out whether a long-run equilibrium between trade (exports and imports) and
domestic economic growth exists.
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Introduction
This paper examines the relationship between trade and economic growth in the Central
European countries called the V4 – the Czech Republic, Hungary, Poland and Slovakia. The
socialist economies generally tended to autarkies models and the level of openness (measured
as share of trade in GDP) was thus small. At the same time, trade was planned and it took
place nearly exclusively within the Council of Mutual Economic Assistance (COMECOM)
area. The situation dramatically changed after the fall of the communist regimes in the
respective countries, when the reformers opened their economies to international trade. The
overall shape of trade experienced a fundamental change. All Central European economies
since then have integrated into the world economy on a much larger scale and the territorial
direction of trade has altered towards the western markets.
International trade is often considered as a source of economic growth and economists
regard trade (export-led growth as well as import-led growth) as a source of convergence to
developed countries. The goal of this paper is to find out to what extent international trade
(both export and import) contributed to economic growth in the Central European countries
after the fall of the communist regimes. We will try to prove whether or not these countries
can be regarded as examples of export-led and/or import-led growth.
This relationship is tested in the empirical part of the paper. The analysis is carried out
utilizing the theory of cointegration. The vector error correction model (VECM) is used to
find out whether a long-run equilibrium between trade (exports and imports) and domestic
economic growth exists. The direction of the causalities between the variables is also
examined. The identification of the sources of the GDP growth is based on the presence of
long-term relationships among the investigated variables. We have already concluded (in our
previous research) that the Czech Republic and Slovakia share similar features, as they were
originally parts of Czechoslovakia; export was one of the main sources of economic growth in
these two countries (Fitzova, Zidek, 2015). We broaden and extended our research by
including Hungary and Poland in this paper and also add new available data. Behaviour of the
Hungarian trade is more dynamic and has slightly different causes. The Polish economy is
much less open (measured as share of trade in GDP) and therefore the sources of economic
growth are also more diverse.
The structure of the paper is as follows: firstly, the theory and methodology of the
research are described. Then, the situation at the end of the 1980s and development of the
main aspects of trade and economic growth in the following years are analyzed. The third
section is devoted to the model and it is followed by our conclusions.

Economic theory and methodology
The Central European economies, in a relatively short time after the fall of the communist
regimes, integrated into the world markets. There is no uncontested and globally accepted
definition of terms “export-led strategy” and “import-led strategy” however many economists
argue in support of trade contribution to economic growth (for example Balassa, 1978;
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Stancheva – Gigov and Poposka, 2014; and Tahir 2013). We use these terms in this meaning.
In specific, there are several arguments used for export-led strategy. There is a general belief
that integration into the world markets in the form of exports helps the participating countries
to increase their long-run ability to grow via specialization and division of labour. The
companies have to improve their products and technologies to be able to compete on the
international markets (for example Lucas, 1988). Increased exports enable import of goods,
especially intermediate and capital goods. Generally, exports are supposed to have a positive
impact on productivity due to better allocation of resources through specialization based on
comparative advantage (Alhahoj, 2007).1 There is numerous tested evidence about export-led
growth in practice for example Tan, Habibullah, Azali and Baharumshah (2007) proved that
economic growth in four Asian countries Singapore, South Korea, Taiwan and Thailand was
export-led.
The arguments for import-led strategy can be based on theoretical statements and they
can be supported by practical evidence too. Pavcnik wrote that increasing competition on the
inner market forces the companies to become more efficient (for example Pavcnik 2002).
Baharumshah and Rashid (1999) found evidence about relationship between export, import
and economic growth; imports brought foreign technologies. Reizman, Whiteman, and
Summers (1996) found out that omitting imports can lead to misleading results in analysing
export-led growth. Olaniyi (2013) found examples of countries with export as well as importled growth. Imports are included to check other influences of international trade, because they
may play an important role given the fact that imported intermediate (and also capital) goods
are usually necessary for the production of export goods (Alhahoj 2007). Concerning exports
and GDP growth, we can find three forms of the relationship – export-led growth, growthdriven exports and a two-way causal relationship, similarly for imports.
The latest studies use the VAR approach (Vector Auto-Regression) and theory of
cointegration to analyze the form of the long-term relationship, e.g. Baharumshah (1999),
Avokuse (2006), Alhahoj (2007), Ahmet Ugur (2008). The VAR technique presents a useful
way of summarizing empirical regularities and suggesting fundamental channels between the
variables. Every endogenous variable is treated as a function of the lagged values of all
endogenous variables in the system. If the structure of the examined system is not known, the
VAR approach presents a possibility to describe the dynamics of the system (Pindyck,
Rubinfeld, 1997). We also utilize theory of cointegration. The co-integrated relationships can
be interpreted as long-term economic steady-state relationships. A hypothesis about a
cointegrating relationship can be tested using the approach proposed by Johansen (1988) and
Johansen and Juselius (1990), which is based on maximum likelihood principle.
Determination of the direction of the causalities between each pair of variables is carried out
via Granger causality test, which was introduced by Granger (1969). If the variables are
cointegrated, there exists a causal relation among the variables. The direction of causality can
be either one-sided or two-way.
1

However there could be critics of this relationship for example Palley, 2011.
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Development of international trade and economic growth after 1989
The Central European economies were generally closed before the fall of the communist
regimes. With a possible exception of Hungary, which was more open, we can state that the
level of participating in the world trade was low – for example, Czechoslovakia’s turnover to
GDP was just around 40 percent (Michal, 1994). The Polish economy was even more closed –
it had a lower volume of trade than Czechoslovakia in 1989 (Lavigne, 1999) even though the
size of the economy was obviously considerably bigger. Hungary was at that time
considerably more open than the other countries. The territorial orientation of trade was
foremost on the other centrally-planned markets. This trade was organized on the ground of
COMECOM, which functioned as a platform for contracting government´s bilateral trade
agreements. International trade was subject to central planning just like any other aspect of the
economy. The planners designed export, import as well as trade balance. Trade as such was in
some of the countries exclusive to specific organizations – for instance, there were 50
monopolistic organizations of international trade in Czechoslovakia (Dillon, Wykoff, 2002)
and only these were allowed to sign international contracts. Individual producers were not
allowed to trade on their own account.
We should emphasize that the state of trade demonstrated the state of the centrallyplanned economies in this period. The eastward territorial orientation was, in the initial period
of the communist regimes formation, a consequence of the political decisions but it later
became the only possibility. The products of communist economies were in most cases not
able to compete on the demanding world markets due to their poor quality, lack of knowledge
about selling techniques and general lack of knowledge about the functioning of the markets.
For example, Czechoslovakia technologically lagged behind developed countries in most
branches – Steiner and Krol quote a study claiming that in 1966 only 12 percent of
Czechoslovak products were world-class; and this ratio declined to just to 2 percent by 1979
(Steiner and Krol 1997). Similarly, Půlpán claims that only 3–5 percent of Czechoslovak
products were estimated to be world-class in the 1980s (Půlpán 1993). The other side of the
low competitiveness was low participation of the western companies in the domestic markets
(possibly with exception of Hungary), which at the same time meant low pressure on the
domestic producers to become more efficient.
However at the same time, there was hunger for western products in the V4 countries,
which led to current accounts deficits. These deficits appeared in Hungary and mainly in
Poland and were financed by inflow of foreign capital to these countries (IMF, 2010). The
situation was different in Czechoslovakia where strict planning did not allow current account
deficits but, at the same time, the supply of goods in the shops was generally incomparable to
Hungarian. The natural consequence of the inability to export was everlasting lack of foreign
convertible (hard) currencies (for example Jirges and Plchová, 1996).
The situation of international trade dramatically changed after the fall of the
communist regimes. The Czechoslovak and Polish reformers decided for radical liberalization
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of trade, opening of the domestic markets to international competition and they also applied
inner convertibility of their currencies at the beginning of the reform processes (in 1990 in
Poland respectively in 1991 in Czechoslovakia) (for example Žídek, 2006 and Žídek, 2011).
This opening of the inner markets was for the domestic companies balanced by devaluation of
the currencies that gave them time to adapt to the new situation. In Hungary, liberalization of
trade had started already prior to the political changes and thus no radical steps were needed
(for example Medvec, Stone, 1990). Slovakia after its creation generally followed the same
liberal policy as Czechoslovakia and the Czech Republic. The level of tariff protection stayed
higher in Poland and Hungary than in Czechoslovakia but the reformers in all these countries
more or less believed in the necessity to increase pressure on the domestic companies in order
to bring them to international standards.
As we can see from the following Figures 1 and 2, dominant groups of production in
the Czech exports are groups with higher added value – group 5 (chemicals and related
products), 6 (manufactured goods without group 68 non-ferrous metals), 7 (machinery and
transport equipment), 8 (miscellaneous manufactured articles). Total share of these groups
have changed form 78% at the beginning of 1990th to 89% in 2014. Most of the trade is
realized in the EU.
Figure 1: Czech exports shares of SITC groups. (Source https://www.bluenomics.com.)
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The same SITC groups are also important in imports, but the share is a bit less. The next
important group in imports is SITC group 3 – mineral fuels, lubricants and related materials, it
forms about 10% of imports. A similar development is also apparent in Slovakia and
Hungary, Poland values are a bit different, but the tendency is similar (see next two figures).
Figure 2: Czech imports shares of SITC groups. (Source https://www.bluenomics.com.)

Figures 3 and 4 catch the development of the main SITC groups (the goods with higher added
value) of trade (exports resp. imports) in all the V4 countries. There is an apparent tendency
of growing total share of the main groups with higher value added – groups 5, 6 (without 68),
7 and 8. The share is now about 80-90%, the highest values are reached by the Czech
Republic, then Slovakia, Hungary and Poland. On the other hand, groups 0 (food and live
animals), 1 (beverages and tobacco), 4 (animal and vegetable oil, fats and waxes) and
subgroup 22 (oil seeds and oleaginous fruit) create now together only about 5-13%, with
highest values for Poland, than Hungary, the Czech Republic and the smallest for Slovakia.
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Figure 3: V4 total exports share of SITC groups 5, 6 (without subgroup 68), 7, 8. (Source
https://www.bluenomics.com)

Figure 4: V4 total exports share according to SITC groups 0, 1, 4 and subgroup 22. (Source
https://www.bluenomics.com.)

The daring liberalization steps resulted in a continuous integration into the world markets but
this way was not without obstacles. The most serious of them was the collapse of the exCOMECOM markets, which affected all countries. There were several reasons for this
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collapse but the crucial one was transformation recession (that in some cases drastically
reduced demand), which took place in all the transforming countries.
Meanwhile, international framework for integration into the world economy was
created and the countries participated in GATT and later on WTO activities. They supported
local integration by founding CEFTA, among others too. But the most important was the
impact of signing association agreements with the EC/EU and later on accession to the EU.
They supported local integration by founding CEFTA, among others. The consequence was
quick reintegration into the world economy and reintegration into developed economies
foremost the EU economy.
The level of openness can be measured by the share of exports in GDP. These
indicators are depicted in the following Figures 5 and 6, which show the share of the exports
resp. imports to GDP for the V4 countries. As we can see from the former figure, the share of
exports to GDP has a stable growing tendency. The Polish values increased from initial 25%
to current 50%, the other three countries developed from about 35% to 80-100% nowadays,
which is quite a high number. The highest values are reached by Slovakia, then Hungary and
the Czech Republic. The latter figure shows the development of imports, which progress is
very similar to the development of exports. The Czech Republic, Slovakia and Hungary
enormously increased their level of openness and joined the ranks of the most open
economies in the world. This development is naturally double-edged because foreign
economies act as a pull factor that can draw the economies either up or down. Poland is
obviously less open (measured as exports to GDP) due to its size, but the country is integrated
deeply into the world markets. This applies also to the absolute size of Poland’s trade.
Figure 5: Share of exports to GDP in the Czech Republic, Slovak republic, Hungary and
Poland (quarterly data, in 2010 prices). (Source Eurostat + own computations)
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Figure 6: Share of imports to GDP in the Czech Republic, Slovak republic, Hungary and
Poland (quarterly data, in 2010 prices). (Source Eurostat + own computations)

The next Figure 7 depicts the development of the net exports in the V4 countries. The
Czech Republic (the line with "+") has moved to clearly positive values in 2005. The
Hungarian development (the line with "o") was quite similar, with positive values
approximately from 2007. The Slovak republic has reached clearly non-negative values at the
end of 2011 (the line with "x"). The Polish economy definitely reached positive values at
around 2012 (the line with triangles). In the last several years, the share of net exports to GDP
has a growing positive tendency in all the V4 countries which contributes to GDP growth.
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Figure 7: Share of net exports to GDP in the Czech Republic, Slovak republic, Hungary and
Poland. (Source Eurostat + own computations)

The V4 economies meanwhile reached a period of economic growth that was affected
by business cycle development– see Figure 8. All the V4 countries, except for Poland,
suffered from strong recessions in 2009, which was followed by a further recession in 2012 in
the Czech Republic and Hungary. The goal of the following part is to detect connection
between trade development and economic growth.
Figure 8: Economic growth in V4 countries (quarterly data, in 2010 prices, year-to-year
growth). (Source Eurostat + own computations)
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Econometric analysis
This section is devoted to the econometric analysis of the trade and economic growth data. At
first, the data used for the econometric analysis is presented. Then follow explanation of used
tests of stationarity, VAR models, tests of cointegration and Granger causalities. The last part
summarizes the results of the estimation of the final VEC model for each country.
All the computations were performed using the GRETL (Gnu Regression,
Econometrics and Time-series Library), software for econometric analysis, available at
http://gretl.sourceforge.net.
The data
Data used for the econometric analysis are the official data from Eurostat
(http://ec.europa.eu/eurostat) and from the national banks of particular countries (see
References). We used quarterly seasonally and calendar adjusted data in 2010 prices. The
Czech data are available from 1996, the Slovak data from 1997, the Hungarian data from
1995 and the Polish data from 2002. All the series are available to the second quarter of 2016.
As we do not have many observations, we decided to use only three main variables –
real gross domestic product, exports and imports. Adding further variable increases the
number of parameters to be estimated quite a lot, so it is necessary to find some compromise
to ensure a sufficient number of degrees of freedom and to catch the main tendencies of the
development.
We use the following notation: GDP denotes real gross domestic product; EX denotes
real exports; IM denotes real imports, letter "l" stands for natural logarithm, symbol ""
means first differences.
The following Figure 9 shows a co-movement between exports and imports (and also
GDP) in the Czech Republic. The depicted data are in natural logarithms. The figure indicates
a possibility of a long-term relationship between the variables. The development for Slovakia
and Hungary is very similar (not shown here).
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Figure 9: Logarithms of the Czech GDP, exports and imports, in mld. of national currency, in
2010 prices. (Source Eurostat + own computations)

Figure 10 depicts the development of the Polish variables. It is a bit different – the variables
also tend to grow and get closer and closer, but in a slower manner.
Figure 10: Logarithms of Polish GDP, exports and imports, in mld. of national currency, in
2010 prices. (Source Eurostat + own computations)
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Tests of stationarity
All the variables were tested for stationarity and the order of integration using the Augmented
Dickey-Fuller (ADF) test. The ADF test for a unit root is based on the following regression
model:
∆Yt = β0 + αt + δYt-1 + γ1∆Yt-1 + γ2∆Yt-2 + … + γp∆Yt-p + νt
t = 1, …, T
(1)
where Y is the dependent variable, "∆" is the first difference operator, α, β0, δ, γ1, γ2, …, γp,
are estimated parameters, t denotes deterministic trend (not compulsory), νt is a white noise,
and T is the number of observations. The null and the alternative hypotheses are stated as H0:
δ = 0 (it indicates that Y has a stochastic trend, i. e. it is non-stationary) and H1: δ ≠ 0 (it
indicates that Y is stationary). ADF tests were applied to all the investigated variables.
Optimal lag length was based on the Akaike's criterion, the Bayessian criterion and the t-test
(including constant and constant and constant + trend), all these criteria gave qualitatively the
same results, for all the variables.
The results indicate that the null hypothesis proposing non-stationarity in the
logarithms of the time series couldn't be rejected for all the countries at conventional levels of
significance, i. e. the series are not stationary as it is apparent from the previous figures. The
ADF test applied on the first differences of the logs of the data indicates that the null
hypothesis of a presence of a unit root is rejected for all the time series, i.e. the growth rate of
the examined variables can be regarded. It is important for the following analysis that all the
variables are of the same type, i. e. that they are integrated processes of the same order 1.
VAR model
The aim of the econometric analysis is to test the relationship between GDP and trade for the
V4 countries. The VAR system can be written as:
Zt = μ + ∑i=1..p βiZt-i + εt

t = 1, …, T

(2)

where Zt is the vector of endogenous variables, μ is a constant, βi are parameters of the VAR
system related to the lag i, ε is the (zero mean) vector of IID normally distributed error terms,
and T is the number of observations. We analyzed the relationship between economic growth
and trade (exports and imports) via VAR approach. The model includes 3 endogenous
variables: real gross domestic product (GDP), real exports (EX) and also real imports (IM); all
the variables are in logarithms, i. e. their first differences are the growth rates. Imports are
included to check other influences of international trade, because they may play an important
role given the fact that imported intermediate goods are usually necessary for the production
of export goods (Alhahoj 2007).
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Cointegration tests and VEC model
The theory of cointegration was applied to decide whether there exists a long-term
relationship between trade and GDP. If the non-stationarity of one variable corresponds to the
non-stationarity of another variable, there exists a linear combination between them that
becomes stationary, which cannot be deducted only from correlation of the variables, which
may arise from a short-term relationship. Cointegration test can be carried out only if the
variables are integrated of the same order.
VEC model (Vector Error Correction) allows us to distinguish between short-run and
long-run causalities. A VEC model is a form of VAR for the variables individually integrated
of order 1 which exhibit cointegration. VEC model estimation contains estimation of the error
correction terms, their number depends on the rank of the cointegration matrix. These error
correction terms (ECT) relate to the long-run relationship among the examined variables. The
F-test of the explanatory variables relates to the short-run effect.
Equation (2) can be rewritten (to distinguish between stationarity by linear
combinations and by differencing) in the following way:
∆Zt = μ + ∑i=1..p-1 (Γi∆Zt-i) + ΠZt-p + εt

t = 1, …, T

(3)

where Zt is the vector of endogenous variables (logarithms of GDP, EX, IM), μ is a constant,
ε is the vector of IID normally distributed error terms, ""is the first difference operator, T is
the number of observations and Γi and Π are matrices of parameters. The matrix Π contains
information about the long-run relationship between the variables in the vector Z, its rank is
equal to the number of cointegrating vectors (relationships).
Granger causalities
Tests for causality between two variables were introduced by Granger (1969). This test is
used to determine whether prediction of the present value of one variable (y) is enhanced by
using past values of the second variable (x). If it is, then x is said to Granger-cause y. If the
variables are cointegrated, there exists a causal relation among the variables. The direction of
causality can be either one-sided or two-way. The Granger causality test can be expressed as
follows:
Yt = α + ∑i=1..p (φiYt-i) + ∑i=1..q (δiXt-i) + ηt
t = 1, …, T
(4)
Xt = β + ∑i=1..p (πiXt-i) + ∑i=1..q (λiYt-i) + ξt

t = 1, …, T

(5)

where α and β are constants, φ, δ, π and λ are estimated coefficients of lagged variables, p and
q are the optimal lags of the series Y and X.
The null hypothesis states that all coefficients δ1 = δ2 = … = δq = 0 for eq. (4) and that
all coefficients λ1 = λ2 = λq = 0 for eq. (5). If the null hypothesis is rejected using F-test, it

14

forms an evidence that X Granger-causes Y in equation (4) and that Y Granger-causes X in
equation (5).
Results of the estimation
For the Czech data, the information criteria are suggest using of VAR model of the order
equal to 2, results for the order 10 are very similar. We identified cointegration relationship
among the Czech variables for the order 2 and 10-12, we estimated both cases - the order 2
(with cointegration relationship of rank 1) and the order 10 (with rank 2), results are quite
similar, but the long run equilibrium tendency is better visible with the longer lag. The results
for lag 10 are presented in following Table 1.
Table 1: Results for the Czech Republic based on VECM(10, 2)
F-statistics (p-values in parentheses)
dependent
variable

t-statistics

log(GDP)

log(EX)

log(IM)

ECT1

ECT2

log(GDP)

3.02***
(0.007)

1.86*
(0.085)

1.90*
(0.079)

-3.02***
(0.004)

-2.31**
(0.026)

log(EX)

1.22
(0.306)

1.12
(0.368)

1.38
(0.229)

-2.08**
(0.043)

-2.60**
(0.013)

log(IM)

1.79*
(0.098)

0.82
(0.601)

1.34
(0.246)

-2.58**
(0.013)

-1.11
(0.271)

Note: p-values in parentheses, symbols *, **, *** imply that we can reject the null hypothesis about no causality
(F-statistic) or no adjustment (error correction term ECT) at 10, 5 and 1% significance level, respectively.

Source: Own results
The growth rate of GDP seems to behave quite persistent in the short run (F-statistics
is 3.02), as well as in the long run according to the significance of the error correction terms
(ECT) (t-statistics are -3.02 and -2.31). The impact of exports and imports on GDP growth
was identified as positive and statistically significant (for the level of significance 10%). The
development of exports cannot be explained with a contribution of lagged values of any
endogenous variables; both error correction terms are statistically significant (for the level of
significance 5%). In the development of imports, we can see a statistically significant
dependence on GDP in the short run (F-statistics is 1.79) for the level of significance 10%,
only the first ECT is statistically significant.
Five ECT from six ECT were identified as statistically significant, which represents
the existence of an adjustment process of the variables to reach a long-run steady state. We
also tested the impact of several exogenous variables (CZK/EUR exchange rate, real
exchange rate, world price of oil, economic growth in Germany). Only the GDP growth in
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Germany was found in a strong positive relation with all the model variables (not shown in
the table).
The results of the estimation support the hypothesis that growth of exports Grangercauses economic growth. Therefore the Czech economy’s growth can be considered as
export-led. The opposite direction of the causality between the economic growth and growth
in exports was not detected (p-value is 0.31). Furthermore we can see from the table a mutual
two-way relation between imports and GDP growth, which suggests an import-led growth and
growth-driven imports, for the level of significance 10%.
For the Slovak data, information criteria suggest choosing order of VAR model equal
to 2 or 3. We identified cointegration relationship in the case of the Slovak variables for
orders 2, 3, and 7-12. The final VEC model for Slovakia was estimated for the order 3 with
cointegration rank 1 (results for the order 2 are quite similar, again the long run equilibrium
tendency is better visible with the longer lag). The results are presented in following Table 2.
Table 2: Results based on VECM(3,1) – Slovakia
dependent
variable

t-statistics

F-statistics (p-values in parentheses)
log(GDP)

log(EX)

log(IM)

ECT

log(GDP)

3.28**
(0.044)

3.75**
(0.029)

0.60
(0.55)

-2.62**
(0.011)

log(EX)

0.32
(0.729)

0.08
(0.928)

0.40
(0.679)

0.28
(0.783)

log(IM)

2.69*
(0.076)

1.31
(0.277)

1.10
(0.339)

2.80***
(0.007)

Note: p-values in parentheses, symbols *, **, *** imply that we can reject the null hypothesis about no causality
(F-statistic) or no adjustment (error correction term ECT) at 10, 5 and 1% significance level, respectively.

Source: Own results
The GDP growth is also persistent in the short run (F-statistics is 3.28), as well as in
the long run according to the significance of the ECT (t-statistics is -2.62). The impact of
exports on GDP is positive and statistically significant. The impact of imports was not
identified as statistically significant. The development of exports cannot be explained by the
lagged values of any endogenous variables. Imports can be explained only by the past
development of GDP in the short run (F-statistics is 2.67), as well as in the long run (t-statistic
of ECT is 2.80). The impact of exports and previous values of imports on GDP growth are not
statistically significant. Two error correction terms are statistically significant, which
represents the existence of an adjustment process of the variables to reach a long-run steady
state (where only GDP and imports adjust).
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The results of the estimation support the hypothesis that growth of exports Grangercauses economic growth. Therefore the Slovak economy’s growth can also be considered as
export-led. The opposite direction of the causality between the economic growth and growth
in exports was not detected (p-value is 0.73). It can be only deduced that higher GDP enables
higher imports (growth-driven imports) and GDP behaviour is quite persistent.
The final model for Hungary was estimated for the order 6 and a cointegration
relationship of rank 1. The results are presented in following Table 3.
Table 3: Results based on VECM(6,1) – Hungary
F-statistics (p-values in parentheses)

t-statistics

dependent variable
log(GDP)

log(EX)

log(IM)

ECT

log(GDP)

3.72***
(0.005)

1.68
(0.153)

1.96*
(0.098)

1.25
(0.216)

log(EX)

1.43
(0.226)

1.56
(0.183)

0.54
(0.743)

2.44**
(0.047)

log(IM)

2.58**
(0.03)

1.86
(0.115)

1.03
(0.407)

4.22***
(0.000)

Note: p-values in parentheses, symbols *, **, *** imply that we can reject the null hypothesis about no causality
(F-statistic) or no adjustment (error correction term ECT) at 10, 5 and 1% significance level, respectively.

Source: Own results
The GDP growth is strongly persistent in the short run (F-statistics is 3.72); the impact
of imports on GDP is positive and statistically significant for the level of significance 10%;
the impact of exports on GDP is positive but not statistically significant (but with relatively
low p-value 0.15). The development of exports cannot be explained by lagged values of any
endogenous variables; the ECT is statistically significant for the level of significance 5%
which represents a long run accommodation of the variable to reach a steady state. Imports
can be explained only by the past development of the GDP growth, ECT is also statistically
significant. Important exogenous variables are the GDP growth in Germany and HUF/EUR
exchange rate (not shown here). So in this case we have a mutual two-way relationship
between imports and GDP (for the level of significance 10%). Export-led growth was not
identified, but the p-value (0.15) is quite close to the limit of 0.1.
The final model for Poland was estimated for the order 4 and a cointegration
relationship of rank 1. The results are presented in following Table 4. The GDP growth can be
explained by its previous development in the short run (F-statistics is 2.99), as well as in the
long run according to the significance of the ECT (t-statistics is 2.10); the impact of exports
and imports is positive but not statistically significant. The development of exports cannot be
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explained by lagged values of any endogenous variables, the ECT is strongly statistically
significant (p-value 0.001) which represents a long run accommodation to reach a steady
state. Imports can be explained by the past development of GDP growth, the ECT is also
strongly statistically significant. Important exogenous variables were the price of oil and
PLN/EUR exchange rate (not shown here).
Table 4: Results based on VECM(4,1) – Poland
F-statistics (p-values in parentheses)

t-statistics

dependent variable
log(GDP)

log(EX)

log(IM)

ECT

log(GDP)

2.99**
(0.042)

0.05
(0.956)

0.32
(0.808)

2.10**
(0.042)

log(EX)

0.73
(0.538)

1.11
(0.357)

1.29
(0.291)

3.48***
(0.001)

log(IM)

3.76*
(0.018)

0.60
(0.620)

1.20
(0.320)

4.49***
(0.000)

Note: p-values in parentheses, symbols *, **, *** imply that we can reject the null hypothesis about no causality
(F-statistic) or no adjustment (error correction term ECT) at 10, 5 and 1% significance level, respectively.

Source: Own results

Conclusions
The paper shows that the trade policy implemented at the beginning of the
transformation process in the V4 countries led to intensive integration into the world markets.
As the available data reveal, the economies have completely changed. Especially the Czech,
Slovak and Hungarian economies have become one of the most opened economies in the
world. At the same time, all V4 economies reoriented their trade relations towards developed
countries. Additionally, exports at present consist mostly of goods with higher added value.
The goal of our article was to reveal the relationship between trade and economic
growth. Using cointegration tests, we identified a long-term relationship between the model
variables for all the V4 countries. It means that a long-term steady state can be reached in the
long run. Important relationships between economic growth and trade were identified for the
Czech Republic and Slovakia, slightly for Hungary, however, not for Poland.
The results of the estimation for the Czech Republic support the hypothesis that
growth of exports Granger-causes economic growth. Therefore the Czech economy’s growth
can be considered as export-led (for the level of significance 10%). The opposite direction of
the causality between economic growth and growth in exports was not detected. We also
identified a mutual two-way relation between imports and GDP growth, which suggests
import-led growth and growth-driven imports (for the level of significance 10%). As most of
the ECT were statistically significant, it represents a tendency to reach a long-run equilibrium
state.
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The results for Slovakia support the hypothesis that growth of exports Granger-causes
economic growth (for the level of significance 5%). Therefore the Slovak economy’s growth
can also be considered as export-led. The opposite direction of the causality between
economic growth and growth in exports was not detected. We also identified a one-way
relation between imports and GDP which suggests growth-driven imports (for the level of
significance 10%).
The Hungarian economy’s growth could not be considered as export-led, but the pvalue (0.15) was quite close to the limit of 0.1. We only detected a mutual two-way
relationship between imports and GDP (for the level of significance 10%).
The Polish economy can be considered as neither export-led nor import-led. We only
identified growth-driven imports.

19

References
Ahmet Uğur (2008), Import and Economic Growth in Turkey: Evidence from Multivariate
VAR Analysis, Journal of Economics and Business, Vol. XI, No. 1-2, pp. 54-75. DOI:
Alhajhoj, H. (2007), Exports and Economic Growth in Saudi Arabia: A VAR Model
Analysis, Journal of Applied Sciences 7 (23), pp. 3649–3658. DOI:
http://dx.doi.org/10.3923/jas.2007.3649.3658

Amiri, A., Gerdtham, U., G. (2011), Relationship between exports, imports and economic
growth in France: evidence from cointegration analysis and Granger causality with
using geostatistical models. Munich Personal Repec archive Paper No. 34190.
http://mpra.ub.uni-muenchen.de/34190/ (referred on 20/05/2015).
Avokuse, T. O. (2006), Causality between exports, imports and economic growth: Evidence
from transition economies. Economics Letters 94 (2007), pp. 389-395. DOI:
http://www.sciencedirect.com/science/article/pii/S0165-1765(06)00293-X
Baharumshah, A. Z., and S. Rashid, (1999), Exports, Imports and Economic Growth in
Malaysia: Empirical Evidence Based on Multivatiate Time Series, Asian Economic
Journal, Vol. 13, no.(4), pp. 389–406. DOI: http://dx.doi.org/10.1111/14678381.00092

Balassa, B. (1978), Export and economic growth: Further evidence. Journal of Development
Economics, Vol. 5, Issue 2, pp. 181-189. DOI: http://dx.doi.org/10.1016/03043878(78)90006-8

Central Statistical Office of Poland data: http://stat.gov.pl/en/poland-macroeconomicindicators/
Czech
National
Bank:
Time
Series
Database
ARAD.
http://www.cnb.cz/docs/ARADY/HTML/index_en.htm .
Czech Statistical Office: Public Database. https://vdb.czso.cz/vdbvo/uvod.jsp
Dillon, P., and Wykoff, F.C. (2002), Creating Capitalism. Edward Edgar, Cheltenham UK.
Emery, R. F., (1967), The Relation of Exports and Economic Growth. Kyklos, Vol. 20, Issue
4, pp. 470-486. DOI: http://dx.doi.org/10.1111/j.1467-6435.1967.tb00859.x
Engel, R. F., Granger, C.W (1987). Cointegration and error correction representation,
estimation
and
testing.
Econometrica
5:
31–57.
DOI:
http://dx.doi.org/10.2307/1913236

EUROSTAT database: http://ec.europa.eu/eurostat
Fitzová, H. and Žídek, L. (2015) Impact of trade on economic growth in the Czech and
Slovak Republics. Economics and Sociology, vol. 8, number. 2.
Granger, C. W. J., (1969). Investigating Causal Relations by Econometric Models and Crossspectral Mehods. Econometrica, Vol. 37, No. 3, pp. 424-438. DOI:
http://dx.doi.org/10.2307/1912791

GRETL (Gnu Regression, Econometrics and Time-series Library), software for econometric
analysis available at http://gretl.sourceforge.net
Hungarian Central Statistical Office: https://www.ksh.hu/stadat_infra_3_1

20

International Monetary Fund (IMF) (2010): World Economic Outlook Database, October
2010,
http://www.imf.org/external/pubs/ft/weo/2010/02/weodata/index.aspx
(1.12.2010).
International Monetary Fund database: http://www.imf.org/en/Data
Jirges, T., and Plchová, B. (1996), Zahraniční obchod a národní hospodářství České
republiky. VŠE, Prague.
Johansen, S. (1988). Statistical analysis of cointegration vectors. Journal of Economic
Dynamics and Control, Vol. 12, no. 2-3, pp. 231–254. DOI:
http://dx.doi.org/10.1016/0165-1889(88)90041-3

Johansen, S., Juselius, K., (1990). Maximum likelihood estimation and inference on
cointegration – with applications to the demand of money. Oxford Bulletin of
Economics and Statistics, Vol. 52, no. 52, pp. 169–210.
Jonáš, J. (1997), Ekonomická transformace v České republice. Management Press, Prague.
Lavigne, M. (1999), The Economics of Transition. 2d ed. St. MartinS Press, New York.
Lavigne, M.: (1999) The Economics of Transition, ST. MARTIN´S PRESS INC., New York,
2. edition, ISBN 0-333-75416-6.
Lucas, R. E. (1988), On the Mechanics of Economic Development, Journal of Monetary
Economics 22, 3-42.
Medvec, S. E, Stone, C. S. (1990) Approaching Convertibility in Eastern Europe and the
Soviet Union, Review of Business, Vol. 12.
Michal, J. Š. (1994), Komparativní hospodářské systémy. Univerzita Karlova, Prague.
Olaniyi E. (2013), Testing Finance-Led, Export-Led and Import-Led Growth Hypotheses on
Four Sub-Saharan African Economies, MPRA Paper No. 52460, 25. December 2013.
National Bank of Slovakia: Macroeconomic Database. http://www.nbs.sk/sk/menovapolitika/makroekonomicka-databaza
Palley, T. I. (2011), The Rise and Fall of Export-led Growth. The Levy Economics Institute
Working Paper Collection, Working Paper No. 675.
Pavcnik, N. (2002) Trade Liberalization, Exit, and Productivity Improvements: Evidence
from Chilean Plants Review of Economic Studies, Vol. 69, issue 1, pp 245-276.
Pindyck, R., S., Rubinfeld, D. L., (1998), Econometric Models and Economic Forecasts.
Fourth edition. Part of ISBN 0-07-913292-8. McGraw-Hill, USA.
Reizman, R., C. Whiteman, and P. Summers (1996) The Engine of Growth or its
Handmaiden? A Time Series Assessment of Export-led Growth. Empirical Economics
21:1, 77–110.
Soukup, P. (1995). Celní unie mezi Českou republikou a Slovenskou republikou. Politická
ekonomie, Vol. 43, no. 2, pp. 175-186.
Stancheva – Gigov, I., Poposka, K., (2014). Foreign Trade and Economic Growth a Panel
Regression Analysis. International Journal of Economics, Commerce and
Management, Vol.2, no. 12, pp. 1-10.

21

Tan, S., Habibullah, M., Azali M., Baharumshah, A. (2007) Testing for Financial-Led,
Export-Led and Import-Led Growth Hypotheses on Four Asian Emerging Economies
Int. Journal of Economics and Management 1(3): 307 – 335 ISSN 1823 - 836X.
Tahir M. (2013) Import Openness and Economic Growth? Crosssectional Evidence From
OECD, International Journal of Economics and Research, Vol. 4, issue 1, pp. 1-7.
Žídek, L. (2006) Transformace české ekonomiky, 1989-2004. 1st.ed. Prague: C. H. Beck,
2006. 304 p.
Žídek, L. (2011). Transformation in Poland. Národohospodářský obzor – Review of
Economic Perspectives, Brno: Masaryk University, volume 11, number 4, pp. 236270.

22

