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Abstract 

 

This paper sets out to answer the question: Is trade openness important for economic growth in 
the Central and Eastern European (CEE) countries? The policy-oriented measures of trade 
openness used in earlier studies have been argued to be subjective, while the simple outcome-
oriented measures only capture one aspect of trade openness, namely: countries’ share of trade. 
Hence, following Squalli and Wilson (2011), the paper constructs a new outcome-oriented 
measure of trade openness which captures a country’ share of trade, and its interaction and 
interconnectedness with the rest of the world. Using fixed effects regressions for 17 CEE 
countries over the period 1994 – 2014, the paper finds trade openness to be important for growth 
within the CEE countries. In particular, the results show that increases in trade openness is 
associated with increases in real GDP per capita growth within these countries. The results 
appear significantly the same after we dropped Croatia and Estonia – two historically closed 
economies. 
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1. Introduction 

 

Does trade openness benefit or harm economic activities? This question has attracted an endless 
debate in the literature. Extensive studies on the impact of trade openness on various 
macroeconomic, institutional, and environmental variables exist today (see, among others, 
Edwards, 1993; Frankel and Romer, 1999; Treisman, 2000; Greenaway et al., 2002; Pernia and 
Quising, 2003; Li et al., 2004; Frankel and Rose, 2005; Neumayer and Soysa, 2005; Aizenman 
and Noy, 2006; Chintrakarn and Millimet, 2006; Cavallo and Frankel, 2008; Chang et al., 2009; 
Nannicini and Billmeier, 2011). 
   
This paper joins these studies by attempting to answer the above question, by concentrating on 
the Central and Eastern European (CEE) countries. The CEE countries are made up of all 
countries which were historically in the Eastern bloc, west of the post-World War II border with 
the former Soviet Union, the independent states in former Yugoslavia, and the three Baltic states 
of Estonia, Latvia, and Lithuania (see World Bank, 2008). These countries were formerly 
communist states, which have undertaken extensive political, economic and institutional reforms 
during the past three decades. Nearly all these countries have implemented trade liberalization 
policies in order to open up their markets to external participants. Hence, these countries provide 
a suitable sample to attack this overarching question. There are some existing studies which 
considered these countries in their samples as well. For example, Nannicini and Billmeier 
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(2011), studying transition countries, including the CEE countries, find trade liberalization to 
exert a positive impact on economic growth. Awokuse (2007) finds trade to stimulate growth in 
the CEE countries in his sample. Wacziarg and Welch (2008) find trade liberalization to promote 
growth using a new dataset which include selected CEE countries. Notably, the existing studies 
have produced conflicting findings, leaving the above-mentioned question open for further 
investigation.  
 
Additionally, the previous studies have either used policy-oriented measures of trade openness 
which are known to be subjective or they used outcome-oriented measures of trade openness that 
may only capture a country’s share of trade. This paper attempts at using a newly developed 
measure of trade openness that is as objective as possible, while at the same time captures the 
dimensions of trade openness, including a country’s share of trade, and its interaction and 
interconnectedness with the rest of the world. The paper builds on the novel lead by Squalli and 
Wilson (2011), who propose and construct this new measure of trade openness for a broad cross-
section of countries. As opposed to their work, however, we construct the measure of trade 
openness for a panel of relatively homogenous group of countries, the CEE countries. Using 
fixed effects regressions for 17 CEE countries over the period 1994 – 2014, we find trade 
openness to be an important predictor of economic growth within the CEE countries. In 
particular, the results show that increases in trade openness is associated with increases in real 
GDP per capita growth within these countries. Our results remain significantly unaffected after 
we dropped Croatia and Estonia – two historically ‘closed’ economies. This suggests that the two 
‘closed’ economies may not be driving our results. 
 
The rest of the paper is organized as follows. In the next section, we review the related literature 
on trade openness and economic growth. In section 3, we discuss the measures of trade openness, 
the data and the empirical model. Section 4 presents the empirical results. Section 5 concludes 
the paper.   
 

2. Related Literature 

 

A large body of studies has been dedicated to providing answers to the important question of 
whether trade openness matter for economic growth. And in fact, the links between these two 
variables have been blurred by various factors (see Nannicini and Billmeier, 2011). Studies such 
as Dollar (1992), Sachs and Warner (1995), Edwards (1992, 1998), and Vamvakidis (2002) 
document evidence in favour of a positive effect of trade openness on economic growth; while 
Alcalá and Ciccone (2004) demonstrate that the effects work primarily through total factor 
productivity.  
 
Theoretically, one cannot disagree that trade openness has several benefits, the most important 
being knowledge and technological spillovers (see Falvey et al., 2004). The resulting knowledge 
and technological spillovers may generate increasing returns and contribute to faster long-run 
economic growth (Squalli and Wilson, 2011). In addition, higher exports may promote real 
output expansion (Helpman and Krugman, 1985), whereas higher imports may exert downward 
pressures on the costs of production (Markusen et al., 1995). In contrast, trade openness may 
carry debilitating factors into an economy. More opened economies may be more vulnerable to 
imported inflation, boom-bust cycles of investment, volatile exchange rates, dumping, negative 
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external shocks, among others (see Gavin and Hausmann, 1996; Rodrik, 1999; Acemoglu et al., 
2003; Razin et al., 2003; Combes and Saadi-Sedik, 2006; Koren and Tenreyro, 2007; Malik and 
Temple, 2009; Montalbano, 2011). 
 
To really understand the relationship between trade openness and economic growth, the 
empirical literature provides extensive discussion on what trade openness means. Generally, two 
sets of measures have emerged in the literature. These are policy stance and trade outcome 
measures (see Nannicini and Billmeier, 2011; Squalli and Wilson, 2011). The former considers 
the nature of trade policies, thereby leading to binary indicators denoting closed or opened 
economies; and the latter expresses the size of countries’ international transactions, normally 
expressed in terms of GDP. The outcome-oriented measures of trade openness are argued to be 
prone to endogeneity issues. To overcome the endogeneity issues, various studies utilize 
instrumental variables (see, for example, Frankel and Romer, 1999). The trade policy stance 
measures are also said to be very subjective since the researchers are left to decide what factors 
would make a country “open” or “closed”. Moreover, such measures often permit researchers to 
estimate cross-country regressions (see Sachs and Warner, 1995), which suffer from sample 
limitations (Rodriguez and Rodrik, 2001). 
 
To improve on the sample limitation problem, Harrison (1996) proposes the use of panel 
regressions; she uses fixed effects estimators to estimate the relationship between trade openness 
and economic growth. In addition, Wacziarg and Welch (2008) expand and update the Sachs-
Warner (1995) dataset and modify the policy stance measure. By estimating cross-country 
regressions based on this new dataset, Wacziarg and Welch (2008) find the positive association 
between trade openness and economic growth as documented in Sachs and Warner (1995) to 
vanish. However, they find positive association between trade openness and economic growth to 
hold when they estimate panel regressions. 
 
Other studies advance difference-in-differences techniques to answer the above question.  
Slaughter (2001) assesses the effect of four very specific trade liberalization events on income 
growth dispersion, and finds no systematic link between trade liberalization and per capita 
income convergence. Estevadeordal and Taylor (2008) consider the GATT Uruguay Round (UR) 
as a treatment and compare pre- and post-UR experience for a set of countries (between 31 and 
75 countries, depending on the specification); they find that trade liberalization (their preferred 
measure is constructed from tariffs on imported capital and intermediate goods) appears to be 
consistent with faster GDP growth. Moreover, Giavazzi and Tabellini (2005) also apply a 
difference-in-differences approach to study the interactions between economic and political 
liberalizations. They find a positive and significant effect of economic liberalization on per 
capita income growth of: 0.9% if a country only opened to trade; 2.2% if a country opened to 
trade first and then experienced also political liberalization. Furthermore, they show that the 
sequencing matters in that it is advantageous, from a growth perspective, to first liberalize the 
trade regime and only later the political environment. 
 
In their study, Bhagwati and Srinivasan (2002) challenge the previous studies by arguing that the 
techniques used are not suitable for pinning down a concrete nexus between trade and economic 
growth. They argue, in particular, against the use of cross-country regressions, highlighting that 
researchers often choose sample periods and proxies that inherently generate the results they 
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want to see. They argue for detailed case studies in order to establish a robust link between trade 
and economic growth. Pritchett (2000) reaches this conclusion earlier in his study. Later, 
Billmeier and Nannicini (2009) demonstrate a potential limitation of cross-country estimates of 
the effect of trade openness on growth, using an empirical strategy based on non-parametric 
matching estimators. Specifically, they show that if openness to trade is not evenly distributed 
over the covariate space (i.e. almost all countries with certain characteristics are either open or 
closed), then the evidence based on cross-country estimations would not be reliable. Nannicini 
and Billmeier (2011) revisit the trade-growth nexus by closely looking at a panel of transition 
economies. They control for treatment endogeneity using synthetic control methods and find 
trade openness to promote economic growth. 
 
As argued by Rodriguez and Rodrik (2001), the role of trade openness in economic growth 
remains a very open debate, thereby paving way for further investigations. Our paper is loosely 
related to that of Harrison (1996) in that we attempt to answer the above question by using fixed 
effects estimators, which improves upon the parameter estimates of cross-country regressions. 
The paper is also loosely related to Nannicini and Billmeier (2011) because we closely consider 
a panel of relatively homogenous countries – the Central and Eastern European (CEE) countries 
– thereby surmounting the cross-country heterogeneity problem associated with cross-country 
regressions. These countries are relatively homogenous in that they are located in the same 
hemisphere and have relatively similar or the same institutional setups, political history, 
economic background, and initial endowments. Most importantly, our paper is closely related to 
Squalli and Wilson (2011) who recommend outcome-oriented measures when testing the 
openness-growth hypothesis because they are easily obtainable from objective data sources. 
Unlike the outcome-oriented measures, the policy-oriented measures are often contrived, leading 
to varieties of policy-oriented measures being proposed in the literature (see, for example, 
Edwards, 1998). Following Squalli and Wilson (2011), we construct an index of trade openness 
that captures countries’ share of trade, interaction and interconnectedness with the rest of the 
world.1 This index is more powerful than the existing outcome-oriented measures that only 
capture the relative position of a country’s trade performance compared with its domestic 
economy. Such measures are limited because they tend to penalize larger economies by ranking 
them as closed when in fact they may not be (see Frankel, 2009; Squalli and Wilson, 2011). The 
new measure is able to capture actual trade flows rather than potential trade flows. 
 

3. Construction of the Trade Openness Measures, Data and Empirical Model 

3.1. Construction of the Trade Openness Measures 

 
The definition of trade openness has differed from one author to the other.  Krueger (1978) 
understands an open economy to be the one which promotes favourable export-oriented policies.  
Anderson and Neary (1992) understand trade openness to mean the degree of distortion of 
economy attributable to tariff and nontariff barriers. To Pritchett (1996), trade openness 

                                                           
1 A trade openness index should capture two dimensions: the share of a country’s trade in its income, and the 
country’s interaction and interconnectedness with the rest of the world (see Squalli and Wilson, 2011). Following 
Squalli and Wilson (2011), we define an open economy “as one that exhibits a relatively high share of trade to 
overall economic activity and substantial interaction and interconnectedness with the rest of the world” (p. 1747). 
That is, an open economy should trade intensively and should contribute substantially to global trade.  
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measures a country’s trade intensity (see, also, Leamer, 1988). Harrison (1996) underscores the 
role of the neutrality of the incentives between the savings from import substitution and earnings 
from exports. 
 
From these definitions, two distinct measures of trade openness emerge: (i) policy-oriented 
measures and (ii) outcome-oriented measures. Several policy-oriented measures of trade 
openness have been developed in the literature (see Lee et al., 2004). Edwards (1998) proposes 
nine policy-oriented measures of trade openness in his paper. However, the problem with the 
policy-oriented measures is that they are subjective and therefore vary considerably from one 
author to the other. Due to this limitation, majority of the empirical studies have utilized the 
outcome-oriented measures of trade openness (see, for instance, Leamer, 1988; Dollar and 
Kraay, 2003; Yanikkaya, 2003; Alcalá and Ciccone, 2004; Awokuse, 2007; Cavallo and Frankel, 
2008; Chang et al., 2009; Frankel, 2009). The key strength of the outcome-oriented measures is 
that they can be easily constructed using actual data compiled by recognized institutions such as 
the World Bank and the IMF.  
 
This paper uses five outcome-oriented measures of trade openness for the empirical analysis.  
Three are already standard in the literature, while two are newly advanced measures. The three 
standard measures of trade openness have been utilized extensively, and are summarized in 
Table 1. 
 
Table 1: Standard Measures of Trade Openness 

Measure Definition 

 (𝑋 + 𝑀)𝑖/𝐺𝐷𝑃𝑖 Trade intensity ratio or share (TS), measured 
as exports and imports divided by country i’s 
GDP (see Leamer, 1988; Chang et al., 2009). 

 1 − [(𝑋 + 𝑀)𝑖/2𝐺𝐷𝑃𝑖]𝑥100 
Adjusted trade intensity ratio or share, which 
is an alternative measure for dealing with 
outliers as first suggested by Cavallo and 
Frankel (2008) and Frankel (2009). 

 (𝑋 + 𝑀)𝑖/𝑟𝐺𝐷𝑃𝑖 Real trade intensity ratio or share. The 
denominator is purchasing power parity 
adjusted GDP (real GDP), as in Alcalá 
and Ciccone (2004). 

Note: X = export, M = import, rGDP = purchasing power parity adjusted GDP. 

 
Squalli and Wilson (2011) argue that the three outcome-oriented measures of trade openness in 
Table 1 may only capture one dimension of trade openness. That is, the three measures would 
only reflect a country’s share in world trade. They fail to capture a country’s benefits as a result 
of its interaction and interconnectedness with other countries in the world.  In their view, Squalli 
and Wilson (2011) argue that a good outcome-oriented measure of trade openness should capture 
a country’s share of trade, interaction and interconnectedness with others. An open economy 
would therefore show relatively high trade intensity and contribute significantly to world trade. 
They contend that “the importance of these two dimensions lies in the ability to focus on actual 
trade flows rather than potential trade flows, as captured by lax or liberal trade policies as well as 
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other relevant socioeconomic, geographic and demographic factors” (Squalli and Wilson, 2011, 
p. 1747). 
 
This paper enhances the three measures above by constructing two additional measures of trade 
openness following Squalli and Wilson (2011). However, our approach differs slightly from 
theirs because we use panel data, while they use cross-sectional data. The first measure of trade 
openness, the world trade share (WTS), captures a country’s relative contribution to the total 
world trade. The second combines the first and the simple trade intensity ratio [(𝑋 + 𝑀)𝑖/𝐺𝐷𝑃𝑖] 
– which captures a country’s share of trade to overall economic activity. The second measure is 
called the composite trade share (CTS). The first measure is calculated as  
 𝑊𝑇𝑆𝑖 = (𝑋 + 𝑀)𝑖∑ (𝑋 + 𝑀)𝑗𝑛𝑗=1                                                                                                                               (1) 

 
where j is a set of countries {1, …., n}, i is a given country which belongs to j, X and M denote, 
respectively, export and import. By construction, WTS cannot exceed 0.5 because no country’s 
import and export can exceed the combined total of the rest of the world (see Squalli and Wilson, 
2011, p. 1754).   
 
To calculate the second measure of trade openness (CTS), suppose that 𝐷𝑟 is a distance ratio 
which measures the deviation of WTS from its mean (i.e. the mean of all countries’ WTS, denoted 

by 𝑊𝑇𝑆̅̅ ̅̅ ̅̅ ). Then by the definition of the “openness frontier”, we have that 
 𝐷𝑟 = 𝑊𝑇𝑆𝑖𝑊𝑇𝑆̅̅ ̅̅ ̅̅ − 1                                                                                                                                             (2) 

 

where 𝐷𝑟 < 0 when 𝑊𝑇𝑆𝑖 < 𝑊𝑇𝑆̅̅ ̅̅ ̅̅  and 𝐷𝑟 > 0 when 𝑊𝑇𝑆𝑖 > 𝑊𝑇𝑆̅̅ ̅̅ ̅̅ . It follows that CTS can be 
obtained as a product of  𝐷𝑟 and TS as  
 𝐶𝑇𝑆𝑖 = (1 + 𝐷𝑟)𝑇𝑆𝑖                                                                                                                                    (3) 
 
Replacing 𝐷𝑟 in Eq. (3) with Eq. (2) and manipulating the resulting equation produces the 
following2 𝐶𝑇𝑆𝑖 = (𝑋 + 𝑀)𝑖1𝑛 ∑ (𝑋 + 𝑀)𝑗𝑛𝑗=1

(𝑋 + 𝑀)𝑖𝐺𝐷𝑃𝑖                                                                                                           (4) 

CTS can be understood to mean TS adjusted by the proportion of a country’s trade relative to the 
average world trade. Hence, 𝑛𝑊𝑇𝑆𝑖 > 1 for a country that is a major contributor to world trade 
and its trade exceeds the world average. This causes an upward adjustment of 𝑇𝑆𝑖. This is true, 
conversely. CTS penalizes smaller countries, while TS penalizes larger countries (see Squalli and 
Wilson, 2011). 
 
 

                                                           
2 See Squalli and Wilson (2011, p. 1758) for details. 
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3.2. Data 

 
Table 2 shows the definitions of the variables used in the paper as well as their sources. Our 
dependent variable is real GDP per capita growth, which has also been used in studies such as 
Harrison (1996), Frankel and Romer (1999), Miller and Upadhyay (2000), Greenaway et al. 
(2002), Dollar and Kraay (2003, 2004), Yanikkaya (2003), Schneider (2005), Nannicini and 
Billmeier (2011), among others. Initial real GDP per capita is used an independent variable to 
capture convergence (see Yanikkaya, 2003). The variable of interest is trade openness. The 
measures used for trade openness are described above. The control variables are labour, capital, 
government consumption, and private credit. At least, one of these variables has been included in 
studies such as Levine and Renelt (1992), Sachs and Warner (1995), Harrison (1996), Edwards 
(1998), Miller and Upadhyay (2000), Yanikkaya (2003), Awukose (2007), Wacziarg and Welch 
(2008), among others. Our data covers seventeen (17) countries3 over the period 1994 to 2014. 
Because observations are missing for some countries in some years, our dataset is unbalanced. 
 
Table 2: List of Variables and Sources 

Variable Name Source 

Growth GDP per capita growth (annual 
%) 

World Bank national accounts data, and 
OECD National Accounts data files. 

GDP GDP per capita (constant 2005 
US$) 

World Bank national accounts data, and 
OECD National Accounts data files. 

LAB Labor force participation rate, 
total (% of total population ages 
15-64) (modeled ILO estimate) 

International Labour Organization, Key 
Indicators of the Labour Market database. 

CAP Gross fixed capital formation (% 
of GDP) 

World Bank national accounts data, and 
OECD National Accounts data files. 

GCON General government final 
consumption expenditure (% of 
GDP) 

World Bank national accounts data, and 
OECD National Accounts data files. 

PRIVY Domestic credit to private sector 
(% of GDP) 

International Monetary Fund, International 
Financial Statistics and data files, and 
World Bank and OECD GDP estimates. 

X Exports of goods and services 
(constant 2005 US$) 

World Bank national accounts data, and 
OECD National Accounts data files. 

X_current Exports of goods and services 
(BoP, current US$) 

International Monetary Fund, Balance of 
Payments Statistics Yearbook and data 
files. 

M_current Imports of goods and services 
(BoP, current US$) 

International Monetary Fund, Balance of 
Payments Statistics Yearbook and data 
files. 

M Imports of goods and services 
(constant 2005 US$) 

World Bank national accounts data, and 
OECD National Accounts data files. 

GDP_current GDP (current US$) World Bank national accounts data, and 

                                                           
3 These countries are Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Georgia, 
Hungary, Latvia, Lithuania, Macedonia FYR, Montenegro, Poland, Romania, Serbia, Slovak Republic, and 
Slovenia. 
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OECD National Accounts data files. 

GDP_constant GDP (constant 2005 US$) World Bank national accounts data, and 
OECD National Accounts data files. 

TS_WDI Trade (% of GDP) World Bank national accounts data, and 
OECD National Accounts data files. 

TS_O Adjusted Trade Share Calculated (as in Table 1) using data from 
World Bank national accounts data, and 
OECD National Accounts data files. 

TS_AC Trade Share using Alcalá 
and Ciccone (2004) method 

Calculated (as in Table 1) using data from 
World Bank national accounts data, and 
OECD National Accounts data files. 

WTS World Trade Share Calculated as in (1) using data from World 
Bank national accounts data, and OECD 
National Accounts data files. 

CTS Composite Trade Share Calculated as in (4) using data from World 
Bank national accounts data, and OECD 
National Accounts data files. 

Note: X, X_current, M, M_current, GDP_current, GDP_constant, and TS were used in calculating the trade 
openness measures discussed above. 

 
 

3.3. Empirical Model 

To examine the importance of trade openness in economic growth within the CEE countries, we 
follow the literature closely by specifying the following empirical model 
 𝑔𝑖𝑡 = 𝐹(𝑦𝑖𝑡−1, 𝑙𝑖𝑡, 𝑘𝑖𝑡, 𝑥𝑖𝑡; 𝑧𝑖𝑡)                                                                                                                    (5)  
 
where 𝑔𝑖𝑡, 𝑦𝑖𝑡−1, 𝑙𝑖𝑡, 𝑘𝑖𝑡, 𝑥𝑖𝑡 are the logarithms of real GDP per capita growth, initial real GDP 
per capita, labour, capital, and trade openness, respectively. 𝑧𝑖𝑡 is a vector of control variables – 
they are government consumption and private credit. In typical cross-sectional studies, variables 
such as land-lock, distance equator (see Dollar and Kraay, 2003), and land area (see Frankel and 
Romer, 1999; Squalli and Wilson, 2011) are used as controls. These variables are time invariant 
and may not shed additional insight in our case. Therefore, they do not appear in Eq. (5). Our 
control variables are similar to those utilized in studies such as Sachs and Warner (1995), 
Harrison (1996), Yanikkaya (2003), and Wacziarg and Welch (2008). 
 

4. Results 

 

This section presents the results of our empirical estimations. First, we report the pairwise 
correlations of the trade openness measures and real GDP per capita, and then the estimates of 
the simplified model. Here only the trade openness measures enter into the model as an 
independent variable. Next, we report and discuss the results of the extended model. This model 
contains, in addition to the trade openness measures, labour, capital, government consumption, 
and private credit as the independent variables. The literature finds two countries – Croatia and 
Estonia – to be always closed. Hence, we dropped them from the sample to see whether the 
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results obtained using the extended model still holds. Finally, we present a sensitivity analysis of 
our results using the two-step system GMM estimator.  
 
4.1. Pairwise Correlations of the Trade Openness and Growth 

 
Table 3 shows the pairwise correlations of trade openness and growth. The first column shows 
the correlation between growth and the various measures of trade openness. The remaining 
columns show the correlations among the various measures of trade openness. The top panel 
shows the estimated correlation coefficients for the full sample, while the bottom column shows 
the estimated correlation coefficients for the sample which excludes two historically closed 
economies – Croatia and Estonia. In both samples the correlation between growth and the 
measures of trade openness is positive and (in most cases) statistically significant. This is 
consistent with majority of the existing studies, which find economic growth to correlate 
positively with trade openness (see, for instance, Yanikkaya, 2003; Wacziarg and Welch, 2008). 
There exists a positive and statistically significant correlation among lnTS_WDI, lnTS_AC, 
lnWTS, and lnCTS. The notable exception is the negative and statistically significant correlation 
between lnTS_O and the other measures of trade openness. Also, the correlation between 
lnTS_AC and lnWTS is insignificant, though positive. Unlike Squalli and Wilson (2011) who 
find the correlation between lnTS_WDI and lnWTS to be negative, we find it to be positive. The 
source of this difference could stem from the fact that they utilize cross-sectional data, while we 
utilize panel data. Noises introduced by time variation and aggregation may drive our result. A 
careful look at the results indicates that the measures of trade openness show a strong within 
group correlation and a weak across group correlation. That is, the correlations among similar 
measures of trade openness appear to be stronger than those of dissimilar measures. For example, 
the correlation between lnCTS and lnWTS is stronger than say the one between lnCTS and 
lnTS_WDI.   
 
Table 3: Pairwise Correlation of real GDP per capita growth and Trade Openness 
  All Countries    

 lnGrowth  lnTS_WDI lnTS_O lnTS_AC lnWTS lnCTS 

lnGrowth 1.000      

lnTS_WDI 0.117**   1.000     

lnTS_O 0.498**  -0.881** 1.000    

lnTS_AC 0.207**   0.806** -0.714** 1.000   

lnWTS 0.125**   0.195** -0.223** 0.0803 1.000  

lnCTS 0.483**   0.425** -0.422** 0.272** 0.971** 1.000 

       

  All Minus Historically Closed Countries  

 lnGrowth  lnTS_WDI lnTS_O lnTS_AC lnWTS lnCTS 

lnGrowth 1.000      

lnTS_WDI 0.234**   1.000     

lnTS_O 0.427**  -0.871** 1.000    

lnTS_AC 0.384**   0.814** -0.713** 1.000   

lnWTS 0.432**   0.238** -0.277** 0.107 1.000  

lnCTS 0.404**   0.449** -0.455** 0.286** 0.975** 1.000 
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Notes: ** denotes significance at 5%. The significance level is Bonferroni-adjusted. Pairwise correlations are based 
on Pearson (1896). ln denotes natural logarithm. 

 
4.2. The Role of Trade Openness in Growth in a Simplified Model  

 
Following Harrison (1996), and Wacziarg and Welch (2008), we estimate Eq. (5) using the 
fixed-effects (within-effects) estimator. Table 4 shows the results obtained from the simplified 
model. We regressed the natural logarithm of real GDP per capita growth on the natural 
logarithm of initial real GDP per capita, and the natural logarithm of each one of the trade 
openness measures discussed in section 3. Note that TS is an indicator of trade openness. The 
coefficients of the trade openness measures are significant with positive signs, consistent with 
majority of the existing literature. Among the five measures of trade openness, the simple 
measure of trade openness, namely, lnTS_WDI, has the highest coefficient, while lnWTS has the 
lowest coefficient. A limitation of these results is that the model is underspecified, since key 
drivers of the economy are absent. This limitation is overcome in what follows. 
 
Table 4: Results of the Simplified Model 
Variable lnTS_WDI lnTS_O lnTS_AC lnWTS lnCTS 

   Coefficients   

lnGDP(-1) -1.367** -1.347* -1.462** -1.692*** -1.528** 

 (-2.140) (-1.990) (-2.400) (-3.880) (-2.910) 

TS 0.760*** 0.501*** 0.446*** 0.088** 0.304*** 

 (6.810) (5.640) (11.320) (2.640) (3.600) 

Constant 5.154*** 10.533*** 6.613*** 8.504*** 6.034*** 

 (10.190) (30.730) (37.700) (58.600) (8.470) 

      

Diagnostics      

F-statistic 46.340 31.860 128.080 11.420 12.930 

P-value 0.000 0.000 0.000 0.008 0.002 

R2      

Within 0.350 0.230 0.690 0.005 0.156 

Between 0.273 0.303 0.236 0.436 0.524 

Overall 0.265 0.248 0.234 0.365 0.467 

      

Time dummies yes yes yes yes yes 

Country dummies yes yes yes yes yes 

Observations 292 292 292 292 292 

Notes: Robust t-statistics are in the parenthesis. ** and *** denote, respectively, significance at 5% and 10% levels. 
TS is an indicator of trade openness. Dependent variable is log of real GDP per capita growth. 
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4.3. Adding More Determinants 

Table 5 shows the results obtained for the extended model. Here we introduce labour, capital, 
government consumption, and private consumption as control variables. In theory, these are 
important drivers of the economy and should therefore be included in our model. The results 
obtained here are not entirely different from the ones obtained using the simplified model, 
suggesting that omitted variable bias do not drive our results. All the measures of trade openness 
are significant and have positive signs, which are consistent with majority of the literature (see, 
for example, Frankel and Romer, 1999; Dollar and Kraay, 2003; Wacziarg and Welch, 2008; 
Squalli and Wilson, 2011). This suggests that trade openness enhances economic growth within 
the CEE countries. Capital is also found to be playing a significant role in economic growth. 
Higher capital stock and labour appear to exert positive impact on growth, although the latter is 
only statically significant in the lnTS_WDI and lnCTS model. Private credit is associated with 
economic growth in a positive fashion, which is consistent with the literature. The role of 
government consumption is ambiguous as we find it to exert either negative or positive impact 
on growth.  
 
Table 5: Results of the Model with Controls 
Variable TS_WDI lnTS_O lnTS_AC lnWTS lnCTS 

 Coefficient     

lnGDP(-1) -1.158* -1.194* -1.438** -1.679*** -1.444*** 

 (-1.940) (-1.990) (-2.540) (-4.870) (-3.250) 

TS 0.743*** 0.555*** 0.429*** 0.183** 0.334*** 

 (5.550) (7.370) (9.260) (2.450) (3.930) 

lnLAB 1.859* 0.460 0.434 0.167 0.215** 

 (2.070) (0.460) (0.740) (1.240) (2.220) 

lnCAP 0.409*** 0.471*** 0.288*** 0.342*** 0.398*** 

 (7.680) (8.830) (4.810) (5.330) (6.450) 

lnGCON -0.010 0.047 0.056 -0.125 -0.074 

 (-0.030) (0.150) (0.300) (-0.320) (-0.220) 

lnPRIVY 0.070 0.120* 0.025 0.160* 0.114 

 (1.250) (2.120) (0.860) (2.060) (1.730) 

Constant 4.008** 6.838 3.751 0.188 4.644*** 

 (2.950) (1.540) (1.330) (0.030) (4.020) 

      

Diagnostics      

F-statistic 41.660 27.736 29.390 16.850 41.070 

P-value 0.000 0.000 0.000 0.000 0.000 

R-sq.      

Within 0.553 0.529 0.771 0.298 0.433 

Between 0.487 0.547 0.446 0.781 0.783 

Overall 0.479 0.481 0.373 0.661 0.727 
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Time dummies yes yes yes yes yes 

Country dummies yes yes yes yes yes 

Observations 275 275 275 275 275 

Notes: Robust t-statistics are in the parenthesis. *, ** and *** denote, respectively, significance at 1%, 5% and 10% 
levels. TS is an indicator of trade openness. Dependent variable is log of real GDP per capita growth. 

 

4.4. What if Historically Closed Economies are dropped?  

The results obtained thus far are based on the assumption that all the CEE countries are open. 
However, the empirical literature documents that two countries – Croatia and Estonia – are 
always closed (see Wacziarg and Welch, 2003, 2008; Nannicini and Billmeier, 2011). Do we 
obtain different results, if we drop these two ‘closed’ countries from our sample? Table 6 shows 
the results when we dropped Croatia and Estonia from our sample. The results are identical to 
the ones presented in Table 5. However, there is a slight difference between the coefficient 
estimates of lnWTS in the two tables. In Table 5, the coefficient estimate of lnWTS is smaller 
(0.183) relative to the one in Table 6 (0.222). This shows that dropping the two historically 
‘closed’ countries has impact on our estimates. Generally, lnTS_WDI has remained the highest 
coefficient, while lnWTS is the lowest. Importantly, all coefficients of trade openness are 
positive and significant, indicating that open CEE economies have higher economic growth, 
other factors remaining the same.  
 

Table 6: Results for Historically Opened CEE Countries  
Variable TS_WDI lnTS_O lnTS_AC lnWTS lnCTS 

 Coefficient     

LnGDP(-1) -1.463*** -1.518*** -1.704*** -1.845*** -1.680*** 

 (-3.540) (-3.760) (-4.140) (-6.670) (-5.030) 

TS 0.699*** 0.557*** 0.412*** 0.222** 0.334*** 

 (4.290) (6.020) (7.250) (2.650) (3.230) 

lnLAB 1.611 0.227** 0.520** 1.276 1.882* 

 (1.700) (2.230) (2.800) (1.020) (1.980) 

lnCAP 0.369*** 0.429*** 0.270*** 0.292*** 0.356*** 

 (7.860) (7.770) (4.340) (5.570) (6.010) 

lnGCON 0.088 0.166 0.127 0.007 0.062 

 (0.360) (0.740) (0.800) (0.020) (0.240) 

lnPRIVY 0.109** 0.159** 0.044* 0.207** 0.151* 

 (2.760) (2.850) (2.14) (2.64) (2.11) 

Constant -3.103 7.426** 3.199 1.325** -3.965 

 (-0.700) (2.670) (1.03) (2.230) (-0.870) 

      

Diagnostics      
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F-statistic 34.550 21.587 32.480 21.74 28.980 

P-value 0.000 0.000 0.000 0.000 0.000 

R-sq.      

Within 0.606 0.609 0.776 0.386 0.513 

Between 0.607 0.599 0.558 0.780 0.804 

Overall 0.556 0.523 0.412 0.694 0.758 

      

Time dummies yes yes yes yes yes 

Country dummies yes yes yes yes yes 

Observations 243 243 243 243 243 

Notes: Robust t-statistics are in the parenthesis. *, ** and *** denote, respectively, significance at 1%, 5% and 10% 
levels. TS is an indicator of trade openness. Dependent variable is log of real GDP per capita growth. 

 
4.5. Sensitivity Analysis of the Results 

 
A problem that may still arise thereby throwing these results into question is the presence of 
endogeneity. It is not farfetched to think that countries may actually open up as a consequence of 
excess production. This is because if countries expand faster than the local markets to trade their 
products, they would seek external markets to do so. In this sense, countries may open up just to 
gain access to foreign markets in order to trade their surpluses. So, what appears to be trade 
openness driving productivity may actually be reverse causality, whereby trade openness is 
productivity driven. In addition, the measures of trade openness that we use in this paper may be 
correlated with other unobserved country characteristics. This may create identification problems 
and potentially biased estimators (see Cavallo and Frankel, 2008, p. 1435). Also, in models as 
ours, there are potential omitted variables that are likely to be correlated with both trade 
openness and real GDP per capita growth, thereby rendering the estimates biased. Moreover, the 
presence of the initial real GDP per capita (i.e. the lag of real GDP per capita) in the model 
introduces dynamic panel bias (see Roodman, 2009a, b). 
 
The generalized method of moments (GMM), proposed in Arellano and Bond (1991), Arellano 
and Bover (1995), and Blundell and Bond (1998), offers a suitable strategy to surmount the 
endogeneity problem. However, care must be taken in order not to misuse this technique. 
Roodman (2009a, b) has recommended that only FE estimations should be reported in situations 
where T>N (i.e. the time dimension is greater than the cross-sectional dimension). According to 
Roodman (2009b), the dynamic panel bias tends to be insignificant using FE estimators, while 
the number of instruments explodes using GMM estimator, when T > N. He also notes that when 
N is small, the cluster-robust standard errors and the Arellano-Bond autocorrelation test are not 
reliable (see p. 128). Hence, in our case GMM may not be suitable. However, to clear any doubt 
about our results, we report the GMM results. The choice of instruments has important 
implications for GMM results. For example, Windmeijer (2005) observes that when instrument 
counts are lowered mean bias of parameters are lowered as well. In a similar vein, Roodman 
(2009a) notes that increases in the instrument count can lead to overestimation of parameters. 
Moreover, León-González and Montolio (2015) find that models which involve nearer lags as 
instruments have larger posterior probability. In spite of the importance of instrument selection, 
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there is no clear guidance on the optimal number of instruments to choose, when controlling for 
endogeneity in regressions, as argued by León-González and Vinagayathasan (2015).  
 
We apply the two-step system GMM estimator with the Windmeijer (2005) corrected cluster-
robust errors to overcome the possibility that trade openness is endogenous.4 We use the forward 
orthogonal deviations to transform the variables due to the unbalanced nature of our dataset. The 
alternative transformation, first-difference transformation, may increase the gaps in our dataset 
since it is already unbalanced (see Arellano and Bover, 1995). Following Roodman (2009a, b), 
we experiment with different specifications of our model by collapsing the instrument matrices, 
by controlling the a priori estimate of the covariance matrices of the idiosyncratic errors and by 
reducing the instrument counts using the principal component analysis technique as discussed in 
Mehrhoff (2009), Bai and Ng (2010), and Kapetanios and Marcellino (2010). It turns out that we 
arrive at “empirically reasonable” results only after dropping the time dummies, treating trade 
openness and initial real GDP per capita as the only endogenous variables, and treating the other 
independent variables as strictly exogenous. These results are shown in Table 7. This treatment is 
quite artificial, since in theory labour, capital, government consumption, and private credit are 
more likely to be predetermined than being strictly exogenous. Moreover, time fixed effects if 
not filtered out from the error term may be correlated with initial real GDP per capita and trade 
openness. In fact the time dummies are required as strictly exogenous variables in order to force 
the assumption of no correlation across individuals in the idiosyncratic disturbances to hold (see 
Roodman, 2009b, p. 128). Therefore, dropping them seems unreasonable. In contrast, the other 
treatments, namely: (i) treating trade openness and initial real GDP per capita as endogenous, the 
other variables as predetermined, and time fixed effects as strictly exogenous; and (ii) treating 
trade openness and initial real GDP per capita as endogenous, labour and capital as 
predetermined, and time fixed effects, government consumption, and private credit as strictly 
exogenous tend to produce many instruments, overestimated coefficients, and perfect p-values 
for the tests of joint validity of instruments.5 The fact that we have to treat the variables in a 
rather unconventional way to produce reasonable results reinforces our earlier argument about 
the inappropriateness of the GMM techniques when T > N. When compared with the FE results 
above, the GMM results appear overestimated (see Table 7). However, the GMM results show 
that trade openness is positively associated with growth, which is consistent with the FE results. 
The coefficient estimates for trade openness are also significant in all cases except in the case of 
lnWTS.  
 
Table 7: Two-step system GMM results 
Variable lnTS_WDI lnTS_O lnTS_AC lnWTS lnCTS 

lnGDP(-1) -2.983*** -1.425** -1.433** -.757** -1.004* 

 (-5.640) (-2.890) (-2.440) (-2.420) (-1.907) 

TS 0.963*** 0.622*** 0.396*** 0.483* 0.779*** 

 (3.617) (3.332) (3.587) (1.962) (3.198) 

lnLAB 3.049* 2.948* 3.562*** 3.397 3.214 

 (2.096) (1.959) (4.016) (0.678) (1.007) 

                                                           
4 We favour system GMM because difference GMM is vulnerable to the problem of weak instruments (see Staiger 
and Stock, 1997; Roodman, 2009a). 
5 These results are preserved due to space consideration. They are readily available upon request. 
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lnCAP 0.557*** 0.634*** 0.500*** 0.552 0.497 

 (6.277) (7.520) (5.416) (0.644) (0.913) 

lnGCON 0.930*** 1.131*** 1.169*** -1.174 -1.407 

 (3.476) (4.836) (4.029) (-0.509) (-1.159) 

lnPRIVY 0.178** 0.238*** 0.088 0.163 0.077 

 (2.833) (4.107) (1.061) (0.592) (0.494) 

Constant -13.542** -7.390 -13.302** -5.495** -9.259 

 (-2.428) (-1.053) (-3.634) (-2.197) (-0.565) 

      

Observations 275 275 275 275 275 

Number of Instruments 10 10 10 10 10 

Arellano–Bond test for AR(2) in 
differences (p-value) 

0.384 0.579 0.222 0.334 0.736 

Sargan test  of joint validity of 
instruments (p-value) 

0.415 0.160 0.389 0.336 0.247 

Hansen test of joint validity of 
instruments (p-value) 

0.466 0.292 0.205 0.389 0.265 

Portion of variance explained by the 
components 

0.890 0.887 0.839 0.853 0.886 

Kaiser-Meyer-Olkin measure of 
sampling adequacy 

0.885 0.880 0.866 0.865 0.842 

Notes: All regressions are two-step system GMM, time dummies are not incorporated in regressions, Windmeijer 
(2005) corrected cluster-robust t-statistics are in the parenthesis. *, ** and *** denote, respectively, significance at 
1%, 5% and 10% levels. TS is an indicator of trade openness. Dependent variable is log of real GDP per capita 
growth. 

 

 

 

5. Conclusion 

 
The role of trade openness in economic activities has been at the forefront of economic debates. 
This paper adds to the literature by answering the question: Does trade openness matter for 
economic growth in the CEE countries? The CEE countries are particularly suitable because they 
have undertaken broad trade liberalization policies in the past two decades in order to open up 
their markets to external participants. Despite pursuing broad trade liberalization policies, few 
studies have assessed the impact of the resulting trade openness on economic growth in the CEE 
countries. In addition, we explored the existing literature and noted that majority of the studies 
have either utilized policy-oriented measures of trade openness which are mostly subjective, or 
they utilized outcome-oriented measures of trade openness which only capture the share of a 
country’s trade in its GDP. Following a recent study, we constructed a new outcome-oriented 
measure of trade openness, which captures all dimensions of trade openness. Then, using this 
new measure of trade openness, we estimated fixed effects regressions for a panel of 17 CEE 
countries during the period 1994 – 2014. We found trade openness to be a good predictor of 
economic growth within these countries. That is, increases in trade openness are associated with 
increases economic growth. When compared with the simple outcome-oriented measures (i.e. 
measures which capture only a country’s share of trade in GDP), the coefficient estimates of the 
new measure of trade openness appear to be smaller, revealing how the former may overestimate 
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the impact of trade openness on economic growth. We then dropped two historically closed 
economies from the sample, leaving us with 15 open CEE countries. The results we obtained 
after dropping these two countries did not change significantly, suggesting that the two closed 
countries may not necessarily be driving our results. Our results do not immediately imply that 
policymakers in the CEE countries should necessarily pursue further liberalization policies to 
speed up economic growth. Instead, it shows that openness-oriented policies may be associated 
with economic growth within these countries.  Given that we have not examine case-by-case 
bases of the impact of trade openness on growth in each one of the 17 CEE countries, our results 
should be understood to reflect within country elasticities. Country-specific insights of the trade 
openness impact could be obtained by assessing the issue for each country in our sample. This 
should the focus of future studies. Moreover, a better way we could have assessed the impact of 
trade openness on growth for these countries would have been to consider pre-liberalization and 
post-liberalization data. However, lack of data pre-1994 presented a major hurdle. Nevertheless, 
we could take comfort in our results because most existing empirical studies have shown similar 
results for outcome-oriented measures of trade openness.  
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