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Abstract: The causal link between trade and economic growth has attracted the researchers’ attention both 

theoretically and empirically. In this paper, it is investigated the causal relationship between exports and economic 

growth as well as the impact of other relevant macroeconomic variables such, imports and public debt. More 

specifically, we examine the causality between the logarithms of real GDP per capita, real exports, real imports and 

public debt in 28 European Union Countries from 2004 to 2014 (annual data) by using the method of panel data 

estimation. The results of panel data estimation indicate the presence of causality from both exports and imports to 

economic growth. Our empirical model provides forceful evidence in support of the export-led growth and import-

led growth theory in EU-28 countries. 

      Keywords: Economic Growth, Exports, Imports, Government Debt, Panel Data Estimation. 

 

1. Introduction 
The three main theories that are directly related to the relationship between growth and trade are 

Export-led growth theory, the theory that economic growth should contribute to increased exports and the 

theory that wants a country's imports as a key growth factor in the development case. Many times, 

empirical studies based on various causality tests or error correction models are often quite complex and 

generally contradictory. While some of these support the existence of a causal relationship between 

exports and economic growth, some other studies prove that there is no significant relationship between 

these two variables. Hence, unlike the strong empirical data used at the beginning, there may be some 

effects that are indifferent to the assumption that exports want to play a leading role in economic growth. 

The relationship between external trade and development is complex and unstable. Different geographic 

and endogenous country specificities and differences in data selection can produce different results. The 

different selected countries and time periods selected, the econometric method used to analyze causality. 

The following table summarizes the research and the results that we have seen in our bibliographic report. 

 
Table 1. An Overview of Some Empirical Studies 

Author Period Sample Variables Conclusions- Results 

Dritsaki (2013) 
1960-2011 

(annual) 
Greece 

Real GDP Growth, 

Exports, 

External Debt 

 

Export-Led Growth hypothesis 

Valid 

Dritsakis and 

Stamatiou (2017) 

1990-2014 

(annual) 

Three Eurozone 

countries 

Greece, 

Italy and 

Portugal 

Real GDP, 

Exports of 

Goods and Services and 

Government Debt (in 

constant prices) 

Support the export-led growth 

hypothesis. 

Awokuse (2007) 

 

1994:1–2004:3 

(Bulgaria), 1993:1–

2002:4 (Czech 

Republic), 1995:1–

2004:2 

(Poland) 

3 Transition 

economies:  

Bulgaria, 

Czech Republic, 

Poland 

Real GDP Growth,  

Real Exports, 

Real Imports 

1)For Bulgaria Export -Led 

Growth and Growth-Led Export 

hypothesis Valid 

2)For Czech Republic both 

Export -Led Growth and 

Import-Led Growth hypotheses 

Valid 
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3) For Poland only Import-Led 

Growth hypotheses Valid 

Cetintas and 

Barisik (2009) 
1995:2 2006:4. 

13 Transition 

economies 

Real GDP, 

Real Exports, 

Real Imports 

1)Growth-Led Export 

hypothesis Valid,  

2)Bidirectional causality 

relationship between import and 

growth 

3)Feedback relationship 

between exports and imports 

Silaghi (2009) 

 

1990:1-2004:3  

Czech Republic, 

Estonia, Latvia,  

Slovenia,  Hungary, 

Poland, Slovakia, 

Lithuania, 1990:1-

2006:4 Romania and 

Bulgaria 

10 Central and 

Eastern 

European 

Countries 

Real GDP, 

Real Exports, 

Real Imports 

1)Βivariate system: in three 

cases (Bulgaria, the Czech 

Republic and Estonia) there is a 

feedback effect between exports 

and GDP 

2) Trivariate system: ELG 

remains valid in the Czech 

Republic only and becomes 

valid in Lithuania, while GLE is 

validated in Hungary, Romania 

and Slovenia 

 

Dawson and 

Hubbard (2004)  

 

1994–1999 

(annual) 

Central and 

East European 

countries 

(14 Countries) 

 

GDP at market prices, 

Gross domestic 

investment , 

Total exports 

(in constant local 

currencies) , 

Total population,  

GDP Growth rates 

Statistically significant.  

Strong evidence in support of 

the Export-Led Growth theory 

Konya (2006) 
1960-1997 

(annual) 

24 OECD 

Countries 

 

Real GDP, 

Real Exports, Openess 

Positive Correlation between 

Exports and GDP Growth for 

18 Countries. 

 

Francisco and 

Ribeiro (2001) 

1865-1998 Portugal 

Real GDP, 

Real Exports, 

Real Imports 

Rejection of the ELG 

hypothesis 

Pistoresi and 

Alberto (2012) 
1863 - 2004 Italy 

Real GDP, 

Real Exports, 

Real Imports 

1)The direction of causality 

between the variables varies 

across time 

2) 1863–1913 strong evidence 

for ILG and GLE hypothesis 

3) 1914 -1939 no long run 

relationship between export and 

economic growth 

4) 1951–2004 support of the 

Export-Led Growth theory 

Source: Authors’ own elaboration. 

 

2. Methodology 
2.1. Introduction 

In this paper we will evaluate our model using panel data. The main reasons why we use 

the panel data estimation method is that with panel estimation we can control data that a) if not 

including some omitted variables are likely to cause bias, b) are not measurable and can not be 

included in the manifold regression and mainly c) vary between layers but do not change over 

time. 

 

2.2. Data and Methodology 
The function that we will use in our model is in the form: 

 

Yit=α +β1Χ1,it+ β2Χ2,it+ β3 Χ3,it+ β4 Χ4,it+εit 

 

where Υit is the development of country i in year t to be determined by the real annual growth rate 

of per capita Gross Domestic Product (Real GDP Per Capita) 

 Χ1t are the Exports in million euros from country i to year t,  
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 Χ2t are the Imports in million euros from country i to year t,  

 Χ3t  is the  Dept- (Government consolidated gross debt) from country i to year t, 

 εit= a disturbing term or error condition. 

 

By interpreting the survey data in addition to the above real variables, we also used one dummy 

variable  X4 which will refer to the period of the crisis, ie between 2008 and 2014. This dummy variable 

will give us data on the impact of the crisis period on our dependent variable. For the observations relating 

to the years 2004 to 2007, DCRISIS takes the value 0 and for the 2008 to 2014 periods the value 1. As far 

as the results are concerned, the coefficient for DCRISIS is expected to be negative, as the crisis was 

characterized by reduced consumption and market problems, so we conclude that the variable will have a 

negative impact on GDP. 

Our data comes from Eurostat and the World Bank and refers to the 28 countries of the European 

Union in the years 2004-2014. In all regressions the variables were used in natural logarithm. 

By using the e-views statistical package and using our data, we will proceed to panel estimation to 

explain the relationship of the dependent variable to the independent ones. After we have the basis of the 

above control which of the two models is most suitable for our regression assessment, we repeat the 

regression using the White Cross Section heteroscissancy control. 

All regressions were made in this research approach as Dependent Variable the actual annual 

average rate of growth of per capita Real GDP per capita and Independent Variables Imports Exports 

Exports) and Dept for each country in millions of euros. Also, a mismatch (D-CRISIS) of the crisis set 

from 2004-2007 pre-crisis with 0 and from 2008-2014 after crisis with 1. All the data in the regressions 

were used in natural logarithm. 

Our model as it refers to 28 countries for a period of 11 years will be executed using panel data as 

we have time series layout elements. As a result, our sample will consist of a total of 308 observations (11 

years x 28 countries). 

 

2.3. Statistical Analysis of Research Data 
Before proceeding to analyze our statistical results, we give the table below, which lists the most 

significant descriptive statistics of the independent variables used. Initially, N refers to the Sample 

(number of observations), Mean refers to the mean, Minimum and Maximum are the minimum and 

maximum values of each variable, respectively the Std. Deviation (standard deviation) indicates how 

much the values of the variable are centered around the mean value. 

 
Table 2. Descriptive Statistics of Interpretation Variables 

  Exports Imports Dept 

Observations 308 308 308 

Mean 176.859 170.702 331.672 

Median 75.133 75.58 78.058 

Maximum 1.286.627 1.097.085 2.204.507 

Minimum 5.858 5.809 491 

Std. Dev. 236733.9 218511 563773.1 

Skewness 2.3555 2.003902 2.066956 

Kurtosis 9.256309 6.910014 5.985484 

Jarque-Bera 787.1316 402.334 333.6967 

Probability 0 0 0 

Sum 54472686 52576289 1.02E+08 

Sum Sq. Dev. 1.72E+13 1.47E+13 9.76E+13 

Source: Personal Data Processing using the e-views statistical package 

 

A necessary check to be made before our regression assessment is about the Correlation of the 

independent variables X. To estimate the intensity of the correlation between our variables, we calculate 

the Pearson linear correlation coefficient (r). The results of the correlation of the independent variables of 

the survey are shown in the following table: 
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Table 3. Correlation of independent variables 

  Exports Imports Dept 

Exports 1 0.991503 0.871684 

Imports 0.991503 1 0.897923 

Dept 0.871684 0.897923 1 

Observations 308 308 308 

                               Source: Personal Data Processing using the e-views statistical package 

 

The following tables 4-5 show the results of 12 regressions that resulted from the processing of the 

data mentioned above with the e-views statistical package and using the panel estimation method. The 

tables show the estimated values of b parameters for coefficients of variables and Standard Error. The 

values in each column indicate whether the relationship between the dependent variable Y and the 

independent variables X is statistically significant. More analytically, if the p-value is less than 0.01, 0.05 

and 0.10, then the relation for Space Confidence 99%, 95% and 90%, respectively, and then we can 

interpret the estimated parameter b. Finally, we include the Durbin-Watson control, which gives us 

information about autocorrelation of residues in a regression analysis. 

 
Tables 4. Regressions 1-6 

Interpretative 

variables (X) 

Dependent variable: GDP Per Capita 

 R1 R2 R3 R4 R5 R6 

Constant 5,629 

(0,416) 

5,673 

(0,336) 

5,465 

(0,437) 

5,802 

(0,298) 

5,955 

(0,481) 

6,169 

(0,339) 

Exports 0,053 

(0,061) 

0,024 

(0,051) 

0,015 

(0,059) 

    0,061 

(0,036)* 

0,390 

(0,028)*** 

0,392 

(0,023)*** 

Imports 0,339 

(0,048)*** 

0,373 

(0,027)*** 

0,374 

(0,027)*** 

0,420 

(0,020)*** 

  

Dept -0,018 

(0,008)** 

-0,027 

(0,012)*** 

  -0,044 

(0,011)*** 

-0,066 

(0,011)*** 

D-crisis 

 

-0,014 

(0,009) 

 -0,021 

(0,011)* 

 -0,022 

(0,012)* 

 

N 308 308 308 308 308 308 

R-Square 0,345 0,990 0,990 0,989 0,294 0,288 

R-Square (adj.) 0,337 0,989 0,989 0,988 0,287 0,283 

Durbin-Watson
1
 1,019 1,133 1,153 1,114 1,013 0,996 

Source: Personal Data Processing using the e-views statistical package 

 

Table 5. Regressions 7-12 

Interpretative 

variables (X) 
dependent variable: GDP Per Capita                         

  R7 R8 R9 R10 R11 R12 

Constant 
5,642 5,767 5,994 6,698 5,618 5,860 

(0,401) (0,337) (0,506) (0, (309) (0,386) (0,330) 

Exports     
0,344 0,279 

    
(0,036)*** (0,025)*** 

Imports 
0,384 0,386 

    
376 0,354 

(0,022)*** (0,020)*** (0,026)*** (0,022)*** 

Dept 
-0,010 -0,024 

        
(0,010) (0,008)*** 

D-crisis 
-0,014 

  
-0,040 

  
-0,019 

  
(0,008)* (0,011)*** (0,007)** 

N 308 308 308 308 308   

                                                           
1 It takes values between 0 and 4. The value 2 indicates the non-existence of autocorrelation in the sample, values 

near 0 show positive autocorrelation while close to 4 negative. In our tables, the results of the estimate are reported 

with *** for a 1% level of significance, with ** for 5% and * for a 10% level of significance, respectively. 
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R-Square 0,345 0,343 0,284 0,249 0,345 0,334 

R-Square (adj.) 0,339 0,338 0,279 0,246 0,340 0,332 

Durbin- Watson 1,045 1,033 1,001 0,946 1,044 1,015 

Source: Personal Data Processing using the e-views statistical package 

 

In R 1, R 5, R 6, R 7, R 8, R 9, R 10, R 11 and R 12, we notice that R-Square and R-square adjusted 

take values that do not exceed 50% of the data variability. Nevertheless, the p-values after evaluation 

show that the independent variables for these regressions are statistically significant and have a major 

influence on the dependent variable Y. In the regressions R2, R3, R4 the R-Square and the R-square 

adjusted appears to account for a large percentage of data variability approaching 100%. 

Similarly, the Durbin-Watson statistical control in all Regressions has values that are close enough 

to the unit (1). This may indicate the possibility that errors are not independent of each other. This 

hypothesis could be made more certain if the prices were well below 1 or much greater than 3, which is 

not true of the regressions we are considering. 

By looking at the effect of each independent variable on the Real GDP Per Capita, the regression 

models that we see in Tables 7 and 8 were created, and for each model we conducted the Hausman Test in 

order to we choose the most appropriate method between Fixed Effects and Random Effects. 

 

In all regressions to test the most appropriate method, we do the following: 

 

 H0 = More suitable is Random Effects method  

 

Alternatively:  

 

  H1= More suitable is Fixed Effects method 

 

Then I check the P-Value and if it is statistically significant I choose the Fixed Effects method, 

otherwise I choose the Random Effects method. Therefore if we have a p value of less than 0.01 or 0.05 or 

0.10, we reject Ho. In this survey, 5% was used as a level of significance. More analytically we present 

the results of Hausman Test for the above 12 regressions separately, we analyze the coefficients and the 

level of significance for each and quote the equations that follow after the estimates. 

 
Table 6. EQUATION 1-12, Hausman Test Results- Regressions 

Correlated Random Effects – Hausman Test 

Test cross-section random effects 

Equation Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob 

1 Cross-section-random 0.000000 4 1,0000 

2 Cross-section-random 10.655221 3 0.0137 

3 Cross-section-random 10.785258 3 0.0129 

4 Cross-section-random 10.505834 2 0.0052 

5 Cross-section-random 0.569066 3 0.9035 

6 Cross-section-random 0.229706 2 0.8915 

7 Cross-section-random 0.000000 3 1.0000 

8 Cross-section-random 0.814872 2 0.6654 

9 Cross-section-random 0.300226 2 0.8606 

10 Cross-section-random 0.107896 1 0.7426 

11 Cross-section-random 0.991926 2 0.6090 

12 Cross-section-random 0.498938 1 0.4800 

Source: Personal Data Processing using the e-views statistical package  

 

In the first regression model we included the variables: Exports, Imports, Dept and Dcrisis. 

Consequently, in our first regression for each increase of the Exports, Imports and Dept variables by 1 

unit, the expected GDP per capita average will change by 0.053, 0.339 and -0.018 respectively and the 

function will be GDP per Capita = 5.629 + 0.053(EXPORTS) + 0.339 (IMPORTS) - 0.018(DEPT) -

0.014*(Dcrisis). 

In the second regression model we included the variables: Exports, Imports and Dept. 

Regarding our second regression for each increase in the Exports, Imports and Dept variables by 1 unit, 

the expected average GDP per capita will change by 0.024, 0.373 and -0.027 respectively and the function 

will be GDP per Capita = 5.673 + 0.024(EXPORTS) + 0.373 (IMPORTS) - 0.027(DEPT). 
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In the third regression model we included the variables: Exports, Imports and DCrisis. 

In our third regression for each increase in Exports, Imports and 1 unit, the expected GDP per capita 

average will change by 0.015, 0.374 and -0.021 respectively, and the function will be GDP per Capita = 

5.465 + 0.015(EXPORTS) + 0.374 (IMPORTS) - 0.027(DCRISIS). 
In the fourth regression model (R5) we included the variables: Exports and Imports. 

Similarly to our previous regressions in our fourth regression for any one-unit increase in Exports and 

Imports, the expected GDP per capita average will change by 0.061 and 0.420 respectively and the 

function will be  GDP per Capita = 5.802 + 0.061(EXPORTS) + 0.420 (IMPORTS). 

In the fifth regression model we included the variables: Exports, Dept and Dcrisis. 

The function for the fifth regression will be GDP per Capita = 5.955 + 0.390(EXPORTS) - 0.044 

(DEPT) -0.022*(DCRISIS)  
which means that for any increase in the Exports, and Dept by 1 unit, the expected average GDP per 

Capita will change by 0.390, -0.044 and -0.022 respectively. 

In the sixth regression model we included the variables: Exports and Dept. 

In our R6 regression the function takes the form GDP per Capita = 6.169 + 0.392(EXPORTS) - 0.066 

(DEPT)   
From which we conclude that for any increase in the Exports, and Dept by 1 unit, the expected 

average GDP per capita will change by 0.392 and -0.066 respectively. 

In the seventh regression model we included the variables: Imports, Dept and Dcrisis. 

For R7, for each increase of the Imports and Dept variables by 1 unit, the expected average GDP per 

Capita will change by 0.384 and -0.010 respectively and the function will be GDP per Capita = 5.642 + 

0.384(IMPORTS) - 0.010 (DEPT) - 0.014(DCRISIS). 

In the eighth regression model we included the variables: Imports and Dept. 

The function for the eighth regression will be the form GDP per Capita = 5.767 + 0.386(IMPORTS) - 

0.024 (DEPT)  
Which means that for each increase of the Imports and Dept variables by 1 unit, the expected 

average GDP per Capita will change by 0.386 and -0.024 respectively. 

In the ninth regression model (R9) we included the variables: Exports and Dcrisis. 

Similarly to our previous R9 regressions for any 1-unit increase in the Exports variable, the expected GDP 

per capita average will change by 0.344 and the function will be GDP per Capita = 5.994 + 

0.344(EXPORTS) - 0.040(DCRISIS). 
In the tenth regression model (R10) we included only the export variable Exports wanting to look 

at the direct correlation of this variable with GDP per Capita. 

The function for our tenth regression is as follows: GDP per Capita = 6.698 + 0.279(EXPORTS)  

Which means that for any increase in 1-unit Exports, the expected average GDP per Capita will 

change by 0.279. 

In the eleventh regression model (R11) we included the variables: Imports and Dcrisis. 

For R11 it is true that for any increase in the 1-unit Imports variable, the expected GDP per capita average 

will change by 0.376 and the function will be in the form GDP per Capita = 5.618 + 0.376(IMPORTS) - 

0.019(DCRISIS). 
In our twelfth and last regression (R12) we included only the Imports variable, wanting to look at 

the direct correlation of this variable with GDP per Capita. 

In our sixth and last regression R6 the function takes shape GDP per Capita = 5.860 + .354(IMPORTS) 

From which we conclude that for any 1-unit increase in the Imports variable, the expected average 

GDP per Capita will change by 0.354. 

 

3. Results 
From the overall analysis for the whole time period, there is a positive relationship between Exports 

and Imports in the Real GDP Per Capita. Also, over the entire period of time, there seems to be a negative 

relationship between Dept in Real GDP Per Capita. 

In nine of our twelve regressions, the most appropriate method of assessment through the Hausman 

Test we applied was that of Random Effects, while in three of our regressions we used Fixed Effects - 

Fixed Effects Method. 

The ratios of the export-specific interpretative variable as above mentioned confirmed our 

bibliographic review that wanted this variable to have a positive effect on Real GDP Per Capita. The 

significance of the coefficients of the variable is in four of the eight regressions used statistically 

significant for the highest ΔΕ 99% and more specifically for the R5, R6, R9 and R10 models, significant 



Noble International Journal of Economics and Financial Research 

 
84 

for Δ 95% for the R4 regression, while the remainder remains positive but not statistically significant. 

However, we can assume that this is generally a statistically significant variable that should be considered 

in relation to GDP. 

It is noteworthy that the coefficients of the Importance interpretive variable, apart from their 

positive sign in all the regressions used, were found to be statistically significant for the highest ΔΕ 99%. 

Thus, we can say that the supporters of import theory as Import Led Hypothesis and writers who consider 

imports to be a very important interpretive variable to be used in models for economic growth country 

through the present research approach are justified. 

As far as the factors in our third interpretive variable, Debt, are estimated to be statistically 

significant at the highest DE 99% in four of the six regressions we included, namely R2, R5, R6 , R8, in 

R1 was statistically significant for 95% DE and R7 did not appear to be statistically significant. The 

negative sign of the variable in all the regressions used confirms our initial prediction that rising public 

debt leads to a fall in Real GDP Per Capita. 

The use of the dummy variable (Dcrisis) in several of the regressions that took place in this paper 

was considered necessary to have some insight into the situation of the EU member states before and after 

the financial crisis. The Dcrisis coefficient values in all regressions had a negative sign that confirms our 

initial assumption that the variable will negatively impact GDP. Also in the majority of the regressions the 

values of the dummy variable were statistically significant. 

In general, as we can see, our models used variables that were mostly statistically significant at the 

lowest level of materiality. Also, as we can see in most of the cases, we have confirmed our predictions 

about the sign of these variable predictions that we had extracted from previous research studies.  

In conclusion, we can say that the findings of our research provide us with evidence that can support 

the export-led growth hypothesis and the assumption that imports will lead to economic growth (Import-

Led Growth Hypothesis) since in our regressions the majority of the coefficients of these variables were 

positively correlated with the increase in per capita Real GDP per capita and statistically significant and in 

most cases the highest percentage for PPs of 99%. So our results largely confirm our bibliographic review 

and lead us to the conclusion that trade is indeed a growth engine and a key factor in fueling economic 

growth. 

 

4. Conclusions 
In this research approach, we have tried to look at the role of trade as a key factor affecting the 

growth of developing and developed countries. After a brief review in the bibliography we briefly 

presented the three main theories linking economic growth to trade: 1) export-led growth theory (Export 

Growth hypothesis); 2) theory (Growth -Led Exports hypothesis) and 3) the theory that wants a country's 

import-led growth hypothesis to grow. 

Wanting to study the impact of commercial activity in the 28 EU countries we developed a function 

for estimating our regression with a dependent variable, Real GDP Per Capita, and interpretive export, 

import and government debt variables. All variables were expressed in millions of euros for the years 

2004-2014 and were used as natural logarithms for the estimate. We also included a mismatch of the D-

crisis to study the impact on our data in the periods before and after.  

Then, with the help of the Panel Data Estimation, so that we can include all the countries in Europe 

and significantly increase the range of our observations, we have made an assessment of our model. By 

conducting the appropriate statistical checks, we see that we should also use the fixed-effect method and 

the random-effect method based on regression. 

The findings from the above assessments provide empirical support for both ELG and ILG theories 

respectively. Exports are therefore important in helping economic growth as well as imports. In short of 

our analysis, we conclude that the exclusion of imports and the study of the role of exports as a driver of 

growth in most research approaches can lead to misleading or, at best, incomplete conclusions.  

As far as our third public debt variable is concerned, our findings show that it has a strong negative 

causal relationship with economic growth. Thus, our study provides an additional argument for trying to 

reduce the debt of countries. If policy makers fear reorganization measures and debt levels are kept high, 

growth prospects will be undermined. 

Finally, the mismatch of the crisis seems to have a negative effect on many of our regressions being 

statistically significant. The global crisis has adversely affected and continues to affect most of the 

European countries since it was difficult or even impossible for some of them to repay or refinance their 

debt without assistance.  
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In sum, it should be noted that the results of the regressions largely confirm the findings of previous 

studies. The presence of a causal link between export exports and growth is of great importance for the 

development of strategies for developing countries. If exports lead to economic growth, growth is a 

necessary and necessary condition for a country to further expand its exports. Each government should 

implement a long-term export promotion plan with specific objectives and priorities. This plan should be 

implemented systematically and independently of any other development policy. In the case of imports, 

their growth should not be treated with suspicion and as a negative factor. Many times the increase in 

imports can be interpreted as a growth factor. The introduction of inputs and technologies is necessary for 

faster growth in developing countries. The most commonly accepted view in the literature is that the lack 

of input of inputs needed for the industrialization of these countries has negative consequences for 

development. Increasing production leads to an increase in the income of these countries and in turn 

causes an increase in their import activity. 
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