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Abstract

Analysis is divided intfo two parts. In the first part, we analysed the data for the variables which
we expect are the main determinants of economic growth and check whether these
variables are determinants of economic growth for 10 CEE countries. We select the variables
for our analysis and show, what are the main determinants of economic growth in the group
of 10 CEE countries. In the second part, we analyse the direction of causality between
selected variables from the first part and economic growth. Consequently, analysing the
factors of growth in the new EU10 members should give us a perspective on economic
development for the countries yet in the process of full or adjoined EU membership.
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I. INTRODUCTION AND MOTIVATION

Economic growth is a field that has been the subject of intensive research during the past
decade. The emphasis of this effort was on “endogenous growth”, which results from the
knowledge-acquisition actions of profit-seeking agents. These recent developments cannot
be followed without a solid understanding of the basic Solow model (presented in discrete
time), with and without technical progress. It will then turn to the basic classes of
endogenous growth models: the Romer model, quality-ladder models and “human-
capital” models.

Empirical research on economic growth has witnessed an enormous interest during the last
20 years. One of the first such studies was by Baumol (1986), who argued that homogenous
groups of countries grow according to the concept of convergence; while heterogeneous
groups of countries reveal rather divergence processes. Furthermore, empirical analyses on
economic growth were popularized by Barro (1989), Mankiw et al. (1992) and Barro and
Sala-i-Martin (2003). Their analyses are mostly based on two methods. The first one is the
Barro-regression, where economic growth is regressed on the initial GDP level and other
economic growth determinants. The second one is the Mankiw-Romer-Weil method, where
economic growth is regressed on the initial income level and the variables which
determine the steady-state of a given country according to the Solow model. Nevertheless,
the pace of the catching-up process has been very slow.

This paper aims to check the real causal relationship between GDP growth rate and its
major determinants for 10 Central and Eastern European countries (CEE) in the period 1993-
2005. Thus the main goal of this paper is to provide the understanding of main problems
and main developments of the emerging theory of transformation of the former centrally
planned economies as to understand the processes of transition from a socialist, centrally
planned economy to a capitalist mixed market economy. Extensive comparisons will be
made with the experience economies in tfransition. We shall examine current transition
problems, such as achieving economic growth, and try to found out its determinants. The
conventional wisdom suggests that differences in economic performance are associated
mostly with "good" and ,bad" policies, in particular with the progress in liberalisation and
macroeconomic stabilisation: countries that are more successful than others in infroducing
market reforms and bringing down inflation are believed to have better chances to limit
the reduction of output and to quickly recover from the transformational recession. In
general this may well be true, but ,,the devil is in the details”, which often do not fit into the
generalisation and make the whole explanation look frivial. The final task of this paper was
to examine to what extent differences in economic performance in post-communist
countries during transition are associated with: Financial sector development (money
supply i.e. level of GDP, market capitalization) and International frade (industrial policies i.e.
import substitution vs. export oriented growth). Thus this analysis encompasses some new
ideas which are seldom used in other empirical studies or which are not so emphasised.

First, we measure economic growth as the annual growth rate of real GDP. We do not
analyse — widely used in the literature — GDP per capita nor GDP at PPP due to the
following reasons. According to macroeconomic theory, the basic measure of the pace of
economic growth is real GDP growth rate. This index is also reported as the basic measure
of economic growth in many economic publications as well as by many statistical offices,
both domestic and international. We do not use per capita GDP because it is influenced
by changes in population. In the analysed period, population changes in CEE countries



were significant that resulted in huge differences between total and per capita GDP
growth rates.! We do not also analyse GDP at PPP. It is influenced by changes in exchange
rates and price levels and does not measure correctly the pace of economic growth. GDP
at PPP should rather be used in cross-country comparisons of income levels but not growth
rates. Second, our analysis is based on separate time series for each country and not on
panel data. This allows us to assess the relationship between economic growth and its
determinants for each country. Such results are more detailed than those obtained in cross-
country regressions where inverse relationships between economic growth and its
determinants observed for some countries can be ‘compensated’ by correct results noted
in other countries. Third, we are very careful in formulating the results on causality. At the
beginning, we run the correlation analysis. This allows us to exclude from further testing
these cases for which ‘incorrect’ correlation coefficients were achieved that might result in
spurious results on causality. Moreover, we check whether the results on causality are robust
to the number of lags and whether the lagged variables in the VAR model have ‘correct’
signs of parameters. The paper is composed of 4 points. Point 1 is this infroduction. Point 2
describes data used. Point 3 presents the methodology. The results are described and
interpreted in point 4.

Il. DATA

Our analysis covers 10 CEE countries (Bulgaria, Czech Republic, Estonia, Hungary, Latviq,
Lithuania, Poland, Romania, Slovakia, Slovenia) and the period 1993-2005. We measure the
rate of economic growth using the real GDP annual growth rates (expressed in percentage
terms). We test six variables as the determinants of economic growth: (a) gross fixed capital
formation (INV), (b) net foreign direct investment (FDI), (c) exports of goods and services
(EXP), (d) imports of goods and services (IMP), (e) domestic credit provided by banking
sector (CRE), (f) market capitalization of listed companies (CAP). All the variables are
expressed as percentage of GDP. The data are derived from World Bank World
Development Indicators and IMF World Economic Outlook databases. All the calculations
were carried out using STATA/SE 9.2 software.

lll. METHODOLOGY

The methodology of testing the causality between GDP and its major determinants is
composed of two parts: (a) the correlation analysis, (b) the causality analysis. The
correlation analysis, which is not examined in many papers concerning causality, is a very
important step. It allows us to assess the direction and the strength of the relationship
between GDP and selected variables. In our opinion, only significant positive correlations
indicate that a given variable can be further tested as a determinant of economic
growth.2 If the correlation is insignificant or strongly negative, causality tests can give
misleading results.3 Thus, the causality tests are carried out only for the countries and
variables characterised by significant positive correlations with GDP. In the second step, we

! For example, in Latvia and Estonia population dropped by 10.6 and 9.7% respectively during 1993-2004. It implied
that in these countries average GDP per capita growth rate exceeded average total GDP growth rate by 1.1
percentage point in the period 1993-2004 (5.5% vs 4.4%). The population also strongly decreased in Bulgaria (8.4%),
Lithuania (6.7%), and Romania (4.8%). Only two countries (Slovakia and Slovenia) recorded the increase of
population.

2 All the analysed variables are of the form: the greater their value, the higher economic growth should be.

31t can be easily proved. For example, if GDP is negatively correlated with current values of explanatory variables,
it is very probable that such a negative correlation will be maintained for lagged values of explanatory variables.
Moreover, if the regression parameters for lagged variables were significant, the causality would be confirmed by
econometric tests. But this conclusion is questionable because such a regression equation, characterised by
inverse signs of parameters, is rather spurious.



test the causality between GDP and its major determinants. This analysis is based on the
VAR model of the following form:

2 2
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i=1 i=1 (1)
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i=l i=1 (2)
where GDP is the annual growth rate of real GDP and X is one of the variables which we
fest as economic growth determinants. We apply standard methodology of testing
Granger causality. By definition, X Granger causes Y if it can be shown that past values of X
give statistically significant information on current values of Y. Thus, in order to test this
causality we calculate the VAR model described by equations (1) and (2). The current
values of explained variable are regressed against lagged values of explained and
explanatory variables. Equation (1) allows us to assess whether X Granger causes GDP. It is

so when the hypothesis ‘the parameters of lagged values of X are jointly zero (Hy: 1 = 1 =
0)’ is rejected. Equation (2) allows us to test whether GDP Granger causes X. It is so when
the analogous hypothesis ‘the parameters of lagged values of GDP are jointly zero (Ho:

= 7 = 0)’ is rejected. If the causality were confirmed by both equations, we would deal
with bidirectional or mutual causality.

However, we do not only base on Granger causality tests in assessing the real causal
relationship between GDP and its determinants. It is of great importance for us that the
parameters of lagged explanatory variables in the VAR model have ‘correct’ sign. This
allows to conclude that a given explanatory variable really positively contributes to
economic growth (or vice versa when reverse causdlity is tested). If the parameters of
lagged explanatory variables take negative values, we do not make any decision on
causality because such a model indicates (probably incorrectly) the negative contribution
of one variable to another. This approach of formulating conclusions constitutes i.a. the
value added of our research. Recent empirical literature on the subject emphasizes the
need of testing stationarity and cointegration before executing causality tests. We do not
do this due to two reasons. First, the explained variable expressed as a growth rate and
explanatory variables expressed as percentage of GDP should be stationary.4 Second,
stationarity and cointegration analysis is associated with a significant modification of time
series and with infroduction of new variables to the model that can hide real relationships
existing between original time series. We arbitrary assume two lags in the VAR model. In this
choice, we are constrained by quite a short analysed period. Including more lags to the
model would significantly reduce the number of observations in the regression equations.
Nevertheless, in order to check whether the results are robust to our arbitrary choice of lags,
we alternatively test the VAR model with one lag.

IV. RESULTS AND INTERPRETATION

Table 1 presents the correlation coefficients between GDP and its determinants for each
analysed country. The grey cells indicate significant positive correlations and are the most
important in our analysis. The data show very weak correlation between explanatory

4 Of course, the unit root tests which were carried out by us do not confirm the existence of statfionarity
unanimously. But we have expected such a result because the literature survey indicates a very huge diversity of
the results of unit root tests which much depend on the number of lags, the exogenous variables included, and
the specified form of the tests. Nevertheless, the economic interpretation allows us fo assume that our variables,
which are not expressed as levels, are stationary.



variables and GDP. The best correlation exists in the case of Bulgaria and Hungary where
four out of seven variables are significantly and positively correlated with GDP. In Latvia two
variables are well related with GDP whereas in the remaining countries maximum one
variable reveals significant positive correlation. As regards the particular variables, the best
correlated is gross fixed capital formation and market capitalisation where significant and
positive correlation coefficients were achieved in the case of four countries. Exports and
imports reveal ‘correct’ correlation in the case of two countries whereas FDI — in one
country. Domestic credit is not well correlated with GDP in any case.

Table 2 presents the results of Granger causality tests. The tests were carried out only for the
countries and variables where significant and positive correlation coefficients were
observed. Causality tests are based on the VAR model with one or two lags. Table 2 reports

the statistics for the null hypothesis 1 = 7% = 0 (in the case of two lags) or 1 = 0 (in the case
of one lag). Rejection of such a hypothesis (marked by stars) indicates the econometric
existence of causality where direction is specified in the second column of the table. But
our conclusions are not only based on the econometric results of the tests. For each
estimated VAR model, we check whether the parameters of the lagged values of
explanatory variables have correct (i.e. positive) signs. Such models are marked by the
word "OK" in the respective cell. The last column of Table 2 concludes about the observed
causality between economic growth and its determinants. In formulating these conclusions,
we analyse two issues. First, we take info consideratfion only those models which have
correct signs of parameters (marked by “OK”). Second, if two models (with one and two
lags) are marked by "OK”, the causality is indicated only when it is confirmed by both
models. We have to add that when causality is not observed by our analysis, it does not
mean that there is no causal relationship. The causality may not exist or it may exist but it is
not confirmed by the model.

There are many causes of weak correlation. First we do not use level data (e.g. GDP level is
better correlated with exports and investments levels than exports and investments
expressed as percentage in GDP because by definition GDP levels include exports and
investments levels). Second fact is that structural reforms influence the growth rate and also
fransparent activity institutions influence growth rate. Impact on the week correlation can
be found in the reason that reconstruction of economy from cenftrally planned to market
economy also influences the growth rate. Yearly growth rates include cyclical fluctuations
and thus are rather explained by growth rates of the determinants and not by the
determinants expressed as percentage in GDP. At the end, but not list important we have
to mention that external and internal shocks influence economic growth.



Table 1

Correlation with GDP

INV FDI EXP IMP CRE CAP
Bulgaria | 0.70%*(13) | 0.79%*(12) | 0.48(13) 0.67* (13) | —0.81** (13) | 0.69* (11)
CzechRep. | 0.29 (12) ~0.09 (12) 0.10 (12) 0.21 (12) ~0.19(13) | 0.54*(12)
Estonia 0.62* (12) 0.34 (12) 0.49 (12) 0.67%(12) | 0.65*(13) 0.07 (9)
Hungary | 0.86**(13) | —0.19(12) | 0.81**(13) | 0.81**(13) | —0.78** (13) | 0.83** (13)
Lithuania | -0.22(13) 048 (12) | —0.65*(13) | —0.67*(13) | 0.22(13) 0.45 (11)
Latvia 0.73%* (13) | 045(12) | —0.87**(13) | -0.11(13) | 0.49*(13) | 0.87**(11)
Poland 0.07 (13) 0.13 (12) ~035(13) | -042(13) | -047(13) | -0.37(13)
Romania 0.35 (13) ~0.05(12) | 0.52*(13) 0.44 (13) ~0.20 (13) 0.39 (12)
Slovakia ~0.15(13) | -0.04 (12) 0.18 (13) 0.11(13) | —-0.66* (13) | 0.57*(12)
Slovenia 0.18 (13) —0.25(12) | -0.28(13) | -020(13) | -0.25(13) | -0.43(12)

** Significant at the 1% level. * Significant at the 10% level. Number of observations in brackets. Grey cells

indicate significant positive correlations.

Table 2

Granger causality tests

Granger causality Wald statistics
Country Causality tested Conclusion
Lag=1 Lag=2
Gross fixed capital formation (INV)

INV — GDP 0.06 3.89

Bulgaria GDP — INV
GDP - INV 3.27* (OK) 30.35%*
INV — GDP 1.93 5.68%

Estonia GDP — INV
GDP —» INV 5.40* (OK) 11.09**
INV — GDP 8.18** (OK) 21.79%* (OK)

Hungary INV —» GDP
GDP —» INV 0.08 (OK) 0.12 (OK)




INV — GDP 3.85* (OK) 0.46
Latvia INV & GDP
GDP — INV 3.39* (OK) 36.50** (OK)
Foreign direct investment (FDI)
FDI — GDP 13.94** (OK) 22.08** (OK)
Bulgaria FDI — GDP
GDP — FDI 1.01 (OK) 2.11 (OK)
Exports (EXP)
EXP — GDP 4.19* (OK) 6.97* (OK)
Hungary EXP < GDP
GDP — EXP 5.07* (OK) 3.06
EXP — GDP 0.14 (OK) 3.42
Romania
GDP — EXP 1.99 (OK) 35.56%*
Imports (IMP)
IMP — GDP 3.13* (OK) 3.01 (OK)
Bulgaria GDP — IMP
GDP — IMP 2.92*% (OK) 8.46* (OK)
IMP — GDP 3.68* (OK) 4.23
Hungary IMP — GDP
GDP — IMP 3.54* (OK) 1.09 (OK)
Market capitalization of listed companies (CAP)
CAP — GDP 0.56 (OK) 3.65
Bulgaria
GDP — CAP 1.01 1.42
CAP —» GDP 23.64** (OK) 24.76** (OK)
Hungary CAP — GDP
GDP — CAP 0.87 4.26
CAP — GDP 4.32* (OK) 160.2** (OK)
Latvia CAP — GDP
GDP — CAP 3.15% 18.37%*
CAP — GDP 3.18* (OK) 3.15
Slovakia CAP —» GDP
GDP — CAP 0.06 (OK) 6.18%

** Significant at the 1% level. * Significant at the 10% level.

— One-way causal relationship. <> Two-way causal relationship.
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