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1. Introduction  

Confirming a positive interrelation of growth, international competition and openness, is of 

substantial theoretical importance, especially in times of systemic crises: international expansion is 

perhaps the major, orthodox, neoclassical proposal for growing out of the depression. Unluckily, 

relevant empirical literature revealed many different and partly controversial conclusions. 

Findings are highly sensitive to differences in the underlying assumptions, the variables used, the 

sample and the statistical data, as well as the econometric techniques applied. The dominant 

position seems to be that trade contributes to the strengthening of growth, but there are plenty of 

studies, which either show no relation, or, even worst, relate trade and growth in a significantly 

negative way.  

Specifically, standard theory favors the so-called export- and import-led growth hypothesis (ELG 

and ILG respectively):1 expansion of exports is supposed to induce higher incentives for 

technical improvements, scale economies and reallocation of resources towards more efficient 

production sectors, enhancing thereby average productivity and growth perspectives. In 

particular, it has been argued that higher exports facilitates our access to advanced technologies 

and stimulates labor- and managerial-skills through learning-by-doing and internationalized 

entrepreneurial activity. Nevertheless, in accordance to various empirical papers that provide 

evidence for non-positive and even negative growth-effects,2 there are also enough arguments 

that favor a non-positive relationship between growth and trade (infant industry, inter-sectoral 

rigidities etc.). 

                                                 
1 The vast majority of empirical literature focuses on ELG. See for example the empirical works of Chuang (2002), 
Frankel and Romer (1999), Van den Berg, 1996, Lewer and Van den Berg (2003), Wooster et al (2008), Coulombe 
(2003), Awokuse (2007), Chui et al (1998), Wacziarg and Welch (2003). ELG studies can be further categorized as 
follow: studies of a specific country suggesting appropriate policies (Serletis, 1992), and those which examine a group 
of countries and make international comparisons and conclusions (Michaely, 1977, Balassa, 1978, Tyler, 1981, Feder, 
1982, Jung and Marshall, 1985, Chow, 1987, as well as Bahmani-Oskooee and Alse, 1991). Yet, it has been argued 
that the studies for specific countries are not suitable to derive more general conclusions or, even worse, they might 
be misleading. On the other hand, the studies for a group of countries may not satisfactory consider the cross-
country dynamic socio-economic specificities. Therefore, covering different countries with similar characteristics and 
controlling for cross-country fixed effects, as we do in the present study, might be the best option. 
2 For example, Jung and Marshall (1985), Abhayaratne (1996), and also Kónya (2006), or Yakovlev (2007), Bahmani 
Oskooee et al (1991) and Michaely (1977) for a significant negative effect.  
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More recent references criticize the ignorance of imports and assert that the fundamental causal 

relationship may actually be between imports, not exports, and economic growth (Thangavelu 

and Rajaguru, 2004). Importing intermediate inputs complements the competitiveness of 

exporting sectors, while they serve as a channel for letting foreign technology and know-how to 

be incorporated in domestic productions. In that sense, export promotion, as a strategy for 

economic growth, would only be partially effective if import restrictions are maintained. Notice 

that ILG arguments operate in the long-run and refer mainly to the developing countries. 

In addition, quite a few empirical investigations ascertained the reversed causality:3 economic 

growth might also lead to a strengthening of trade flows (growth-led exports and imports 

hypotheses – GLE and GLI4). Exports can be stimulated by increases in domestic productivity. 

Moreover, in presence of economies of scale, growth can generate and/or strengthen 

comparative advantages of certain branches, leading to further specialization and expansion of 

exports.5  

The present study explores the validity of ELG, ILG, GLE, GLI hypotheses for member states 

of the European Union (EU-15) in the period 1995-2007. In the next section we present the 

methodology we follow and the data we use. Empirical estimations will be discussed in the third 

part. Finally, we conclude on the policy implications derived from the estimated coefficients and 

we discuss proposals for further research. 

 

2. Methodology and Data  

There are two main innovative points that characterize the approach we follow. First, we 

consider the different growth-effects of trading within a regional trade regime or with different 

                                                 
3 See in Awokuse, 2007, Panas and Vamvoukas, 2002 and Gagnon, 2004. There are also enough studies that speak 
for a bi-directional causality (Ghali, 1999, Tsen, 2006, Nath and Mamun, 2007, McNab and Moore, 1998and Liu et 
al, 2002). 
4 For a GLI study, see in Thangavelu and Rajaguru, 2004 and Awokuse, 2007 and 2008. 
5 The “product life cycle” argument developed by Vernon (1996) also favors this conclusion. 
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trading partners. We distinguish three categories of exports and imports: intra-EU(15), trade 

flows with China, and the rest. Second, we testify the validity of the four thinkable relevant 

hypotheses for the same dataset simultaneously: export-led and import-led growth, growth-led 

exports and imports (ELG, ILG, GLE and GLI respectively). The first equation concentrates on 

ELG and ILG hypotheses, the second, third and fourth on GLE and the last three on GLI 

hypothesis: 6 

(1) Yi,t = a + b1 EUXi,t-1 + b2 EUXi,t-2 + c1 ChXi,t-1 + c2 ChXi,t-2 + d1 RoWXi,t-1 + d2 RoWXi,t-2  

 + b3 EUMi,t-1 + b4 EUMi,t-2 + c3 ChMi,t-1 + c4 ChMi,t-2 + d3 RoWMi,t-1 + d4 RoWMi,t-2  

 + h Ki,t + u 

(2) EUXi,t = a + b1 Yi,t-1 + b2 Yi,t-2 + c Ki,t + u 

(3) ChXi,t =  a + b1 Yi,t-1 + b2 Yi,t-2 + c Ki,t + d ei,t + h ti,t + u 

(4) RoWXi,t= a + b1 Yi,t-1 + b2 Yi,t-2 + c Ki,t + d ei,t + h ti,t + u 

(5) EUMi,t = a + b1 Yi,t-1 + b2 Yi,t-2 + c Ki,t + u 

(6) ChMi,t = a + b1 Yi,t-1 + b2 Yi,t-2 + c Ki,t + d ei,t + h ti,t + u 

(7) RoWMi,t= a + b1 Yi,t-1 + b2 Yi,t-2 + c Ki,t + d ei,t + h ti,t + u 

There are certain clarifications that need to be made about the estimated equations. First, we 

apply the (augmented) sources of growth methodology, meaning that we express all variables in (annual) 

growth rates, with the exception of €/$ exchange rates and time. Second, all the variables are in 

real, per capita terms (apparently, again with the exception of €/$ exchange rates and time). In 

fact, the above equations arise out of the simple neoclassical model: per capita (p.c.) GDP growth 

is determined by p.c. capital endowments and average labor productivity, as well as the growth-

effects from the economy’s international relations (captured by trade flows). All the rest 
                                                 
6 When we use exports and imports to China and to the rest of the world as dependent variables (namely in the in 
the 3rd, 4th, 6th and 7th estimation), we include also time in the regressors. The reason is that €/$ exchange rates (used 
as an additional explanatory variable) is non-stationary (look in the appendix). Therefore, we include time in order to 
capture any deterministic trend (Van den Berg, 1996). 
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socioeconomic specificities that could affect growth are being left for the residuals. Finally, note 

that we use two time lags (t-1, t-2) in order to assure one-way causality.7 

The estimations we discuss in the following arise from two different methodologies. First, we 

regress each one of the seven equations separately using cross-section fixed effects, or 

alternatively, depending on the outcome of Hausman-test, cross-section random effects (Panel 

EGLS). Second, we estimate all the equations as a system using the “Full Information Maximum 

Likelihood” methodology (Wooldridge, 2000, Zellner, 1962).8 

For the needs of the present study, we used data from UN ComTrade Database (trade flows)9 

and from AMECO Database (macroeconomic variables). We considered the relevant variables 

for each of the EU-15 member states in the period 1992-2007.10 Trade flows refer purely to 

goods and services, as we removed the values of energy related imports and exports.11 Beside data 

availability, using the specific time period is interesting because of the special characteristics of 

the European and the world economy as a whole (we will return to this feature in the discussion 

of the results). 

 

3. Empirical Analysis 

Table 1 provides the estimations of the coefficients in equation (1). We regress the annual growth 

rate of real GDP p.c. against the growth rates of p.c. exports and imports (in real values), 

                                                 
7 Stationarity has been checked – look in the appendix for the respective empirical tests. Not forget to mention that 
we applied also Dynamic Panel Regression with 1 and 2 lags of the dependent variable. Results did not change 
significantly. 
8 Due to the use of lags and also the fact that GDP and trade flows change rates are stationary, the system of the 
seven equations has a reduced form, a feature which releases us from checking the identification problem based on 
the relevant order and rank conditions. 
9 Imports are generally reported on the basis of Cost, Insurance and Freight (CIF) while exports are reported on a 
Free on Board (FOB) basis. Exports and imports are expressed in SITC, Rev.3. 
10 Note that, as we regress growth rates of the respective variables and we use 1 and 2 periods lags, the dependent 
variables cover the period 1995-2007. 
11 In particular, we subtracted the category “Mineral fuels, lubricants and related materials” (SITC, Rev.3), which 
contains coal, coke and briquettes, petroleum, petroleum products and related materials, gas, natural and 
manufactured, and electric current. 
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decomposed for three different categories of trade partners: intra-EU trade (exports and imports 

from other member states), trade with China and trade with the rest of the world. 

Table 1: Testing of Import- and Export-Led Growth Hypotheses (dependent variable: real GDP 
p.c. growth rate) 
Cross section fixed effects / Cross-sections included: 15
Total panel (unbalanced) observations: 188 
White period standard errors and covariance (d.f. corrected) 

Explanatory Variables Coefficient t-stat Statistics 
Constant 0.016 7.88 R-squared 0.77

Growth rate of p.c. Exports to EU-15 (t=-1)12 0.000 0.00 Adjusted R-squared 0.73
Growth rate of p.c. Exports to EU-15 (t=-2) 0.037 2.08 Durbin-Watson stat 1.89
Growth rate of p.c. Exports to China (t=-1) -0.002 -1.06 Akaike info criterion -6.45
Growth rate of p.c. Exports to China (t=-2) -0.003 -1.65 Schwarz criterion -5.96
Growth rate of p.c. Exports to RoW (t=-1) -0.011 -0.95 F-statistic 19.38
Growth rate of p.c. Exports to RoW (t=-2) 0.000 0.05 Mean of dependent 0.025

Growth rate of p.c. Imports from EU-15 (t=-1) 0.026 1.23 S.D. of dependent 0.17
Growth rate of p.c. Imports from EU-15 (t=-2) -0.019 -1.51
Growth rate of p.c. Imports from China (t=-1) -0.001 -0.49
Growth rate of p.c. Imports from China (t=-2) -0.005 -1.90
Growth rate of p.c. Imports from RoW (t=-1) 0.023 2.13
Growth rate of p.c. Imports from RoW (t=-2) 0.024 2.22

Growth rate of p.c. Capital 0.162 9.13
 

There are significant but also quite different growth-effects derived from trade flows. Intra-EU 

exporting activity enhances the growth perspectives. The opposite is true for exports to China 

(although with a much smaller marginal effect). Similarly, the estimated effect of imports from 

China is also significantly negative. Trading with China – an emerging economy with low-wage 

production and socioeconomic conditions that generate strong economies of scale – seems to 

affect adversely the growth rate of EU-15! On the contrary, ILG hypothesis can be clearly 

confirmed for imports from the rest of the world.  

Next, we discuss the reversed GLI and GLE hypotheses. Recall that there are plenty of 

arguments why economic growth could stimulate trading activity, both, in terms of exports and 

imports. Following, we present the estimations of six different regressions, trying to explain the 

growth rate of p.c. exports (imports) to the rest of EU-15, to China and to the rest of the world. 

                                                 
12 Thereby, we note the use of time lags: t=1 (t=2) means that the variable is lagged by one (two) period(s). 
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We use growth rate of p.c. GDP – lagged by one and two years – growth rate of p.c. capital13 and 

€/$ exchange rates (in case of extra-EU regressions) as explanatory variables.  

Table 2: Testing of Growth-Led Exports and Imports Hypotheses  
Cross-sections included: 15 
Total panel (unbalanced) observations: 190 
White period standard errors and covariance (d.f. corrected) 
 Growth-led Exports Hypothesis Growth-led Imports Hypothesis

Dependent: Growth rate 
of p.c. X to 

EU-15  
(f.e.)14 

Growth rate 
of p.c. X to 

China  
(r.e.) 

Growth rate 
of p.c. X to 

RoW  
(r.e.) 

Growth rate 
of p.c. M 

from EU-15 
(r.e.) 

Growth rate 
of p.c. M 

from China 
(r.e.) 

Growth rate 
of p.c. M 

from RoW 
(r.e.) 

Explanatory Variables Coef t-stat Coef t-stat Coef t-stat Coef t-stat Coef t-stat Coef t-stat
Constant 0.020 1.34 -0.316 -1.75 0.035 0.93 0.045 10.46 -0.084 -0.73 0.029 0.65

Growth rate of GDP p.c. 
(t=-1)

0.470 1.40 2.309 1.11 0.800 1.82 0.507 3.05 -1.177 -1.10 -0.616 -1.45

Growth rate of GDP p.c. 
(t=-2)

0.225 0.57 -0.196 -0.10 -0.385 -0.86 -0.537 -2.99 1.091 1.03 -0.417 -0.80

Growth rate of p.c. Capital 0.61 10.02 0.073 0.18 0.280 2.50 0.531 5.89 0.755 4.18 0.886 10.25
Exchange rate (€ per US$) -  0.428 2.91 0.051 1.34 - 0.201 1.53 0.053 1.07

Statistics 
R-squared 0.19  0.05 0.07 0.26 0.07  0.21

Adjusted R-squared 0.11  0.03 0.04 0.25 0.04  0.19
Durbin-Watson stat 2.47  2.41 2.28 2.00 2.12  1.84

Akaike info criterion -2.12  - - - -  -
Schwarz criterion -1.81  - - - -  -

F-statistic 2.35  2.02 2.70 21.96 2.74  9.79
Mean of dependent 0.06  0.19 0.08 0.06 0.20  0.07
S.D. of dependent 0.08  0.30 0.10 0.07 0.19  0.10

 

In general, the explainability of the “reversed”, GLI and GLE regressions is quite low. Only in 

case of intra-EU imports, adjusted R-squared reaches a satisfactory level of 25%. Noticeable is 

also the generalized significance of p.c. capital, which has a clear positive trade effect. This seems 

to be in line with the theory of comparative advantages that result out of factors’ relative 

abundance: as capital becomes relatively plentiful, EU-15 gets more specialized in the appropriate 

branches and both, exports and imports increase.15 

On the contrary, consequences of economic growth are very unclear: except the case of exports 

to the rest of the world, where the estimated coefficient of p.c. GDP is significantly positive, the 

                                                 
13 Although we find that p.c. capital affects both p.c. GDP and p.c. trade flows, this should not hinder us from using 
p.c. capital as an explanatory variable in both settings. Multicollinearity is not a problem, as, in both settings, the rest 
of the explanatory variables are lagged.  
14 Thereby we note the methodology we used for each different regression, based on the results of Hausman test: f.e. 
indicates “cross-section fixed effects”, while r.e. indicates “cross-section random effects” (panel EGLS). 
15 Surprising is the fact that €/$ exchange rate has no significant effect on imports. It probably signifies that the 
imposed negative price effect on domestic demand for imports is being counterbalanced by the positive value effect. 
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rest regressions do not provide evidence for a clear effect. The picture changes, when we proceed 

with the system estimate of the seven equations simultaneously (Full Information Maximum 

Likelihood methodology). We still favor ELG hypothesis in case of intra-EU exports and ILG in 

case of imports from the rest of the world, but regarding the reversed effects, there is clear 

evidence for negative effects of growth on imports. Opposite to the GLI-related argumentation, 

it seems that the faster an economy grows the more weakens the growth of imports. This finding 

reminds the cumulative process described by Pred (1966): as an economy grows, the part of 

domestic demand covered by domestic production increases too. 

Table 3: Estimations of the a system of seven equations  
Estimation Method: Full Information Maximum Likelihood
Total system (unbalanced) observations: 1328 
Linear estimation after one-step weighting matrix  

Dependent: Growth rate 
of GDP p.c. 

Growth rate 
of p.c. X to 

EU-15  

Growth rate 
of p.c. X to 

China  

Growth rate 
of p.c. X to 

RoW  

Growth rate 
of p.c. M 

from EU-15

Growth rate 
of p.c. M 

from China 

Growth rate 
of p.c. M 

from RoW 
Variable Coef z-stat Coef z-stat Coef z-stat Coef z-stat Coef z-stat Coef z-stat Coef z-stat

Growth rate of p.c. Exports 
to EU-15 (t=-1) 

0.008 0.39 - - - - -  -

Growth rate of p.c. Exports 
to EU-15 (t=-2) 

0.026 1.12 - - - - -  -

Growth rate of p.c. Exports 
to China (t=-1) 

0.006 1.59 - - - - -  -

Growth rate of p.c. Exports 
to China (t=-2) 

0.003 0.85 - - - - -  -

Growth rate of p.c. Exports 
to RoW (t=-1) 

-0.004 -0.22 - - - - -  -

Growth rate of p.c. Exports 
to RoW (t=-2) 

0.006 0.41 - - - - -  -

Growth rate of p.c. Imports 
from EU-15 (t=-1) 

0.021 0.87 - - - - -  -

Growth rate of p.c. Imports 
from EU-15 (t=-2) 

-0.009 -0.34 - - - - -  -

Growth rate of p.c. Imports 
from China (t=-1) 

0.001 0.23 - - - - -  -

Growth rate of p.c. Imports 
from China (t=-2) 

0.002 0.29 - - - - -  -

Growth rate of p.c. Imports 
from RoW (t=-1) 

0.006 0.33 - - - - -  -

Growth rate of p.c. Imports 
from RoW (t=-2) 

0.021 1.71 - - - - -  -

Growth rate of GDP p.c. 
(t=-1) 

-  -0.492 -0.53 0.867 0.28 0.043 0.04 0.095 0.14 -2.146 -1.17 -1.180 -1.41

Growth rate of GDP p.c. 
(t=-2) 

-  -0.538 -0.62 -1.036 -0.38 -1.025 -1.31 -0.767 -1.43 0.247 0.13 -1.137 -1.60

Growth rate of p.c. Capital 0.20710.28 0.583 2.99 0.336 0.44 0.413 2.00 0.579 4.22 0.957 1.50 1.021 4.11
Exchange rate (€ per US$) -  - 0.494 1.31 0.097 0.93 - 0.275 0.96 0.113 1.13
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4. Conclusion  

The effect of international trade on economic growth has been the subject of a vigorous debate. 

Beside to its theoretical importance, confirming a positive interrelation of growth, international 

competition and openness, is of substantial political significance, especially in times of systemic 

crises, like the recent period: if ELG/ILG and GLE/GLI hypotheses turn to be valid 

simultaneously, a policy that favors the economy’s degree of openness could uncoil a 

constructive cycle, which may bring us out of the depression.  

Unluckily, the estimations we present repeat the controversial findings of the related literature: 

neither export- nor import-led growth hypothesis seems to have a generalized validity. Moreover, 

as we distinguish trade flows by groups of countries, we see that trading partners do matter. For 

instance, EU-15 growth seems to be favored by intra-EU exports and imports from the rest of 

the world. Yet, this cannot be confirmed for trade flows with China. In future versions of the 

study, we could proceed with an additional distinction of the category “rest of the world”: namely 

we could split it in “OECD non-EU15” partners and the rest. 

Finally, GLE and GLI hypotheses are not confirmable. On the contrary, we have significant 

evidence for a cumulative process, where, as an economy grows, the part of domestic demand 

covered by domestic production increases too! This means that, even if there are positive growth-

effects from trading with specific countries, they will barely be long-lasting, as there is no sign for 

a bi-directional, self-reinforcing causality. 
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Appendix: Panel Unit Root Tests 

 
A.1. Testing the cross time variation of growth rate of real GDP p.c.: stationary 
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:38  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 to 3 
Newey-West bandwidth selection using Bartlett kernel 

   Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -2.80575  0.0025  15  205 
Breitung t-stat -1.27734  0.1007  15  190 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  40.0527  0.1038  15  205 
PP - Fisher Chi-square  43.3219  0.0549  15  210 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 

 
 
A.2. Testing the cross time variation of growth rate of real intra-EU Exports p.c.: stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:39  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 to 2 
Newey-West bandwidth selection using Bartlett kernel 

   Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -7.30429  0.0000  15  193 
Breitung t-stat -5.93842  0.0000  15  178 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  113.299  0.0000  15  193 
PP - Fisher Chi-square  161.647  0.0000  15  203 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
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A.3. Testing the cross time variation of growth rate of real China Exports p.c.: stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:40  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 to 3 
Newey-West bandwidth selection using Bartlett kernel 

   Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -8.02453  0.0000  15  189 
Breitung t-stat -6.01026  0.0000  15  174 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  101.931  0.0000  15  189 
PP - Fisher Chi-square  174.461  0.0000  15  203 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 

 
 
A.4. Testing the cross time variation of growth rate of real RoW Exports p.c.: stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:41  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 to 2 
Newey-West bandwidth selection using Bartlett kernel 

   Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -7.81449  0.0000  15  200 
Breitung t-stat -6.36027  0.0000  15  185 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  101.751  0.0000  15  200 
PP - Fisher Chi-square  118.332  0.0000  15  203 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 

 
A.5. Testing the cross time variation of growth rate of real intra-EU Imports p.c.: stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:44  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 to 2 
Newey-West bandwidth selection using Bartlett kernel 

   Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -7.82408  0.0000  15  193 
Breitung t-stat -7.74169  0.0000  15  178 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  101.926  0.0000  15  193 
PP - Fisher Chi-square  159.308  0.0000  15  203 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
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A.6. Testing the cross time variation of growth rate of real China Imports p.c.: stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:44  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 to 2 
Newey-West bandwidth selection using Bartlett kernel 

   Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -5.15392  0.0000  15  191 
Breitung t-stat -3.77704  0.0001  15  176 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  74.1062  0.0000  15  191 
PP - Fisher Chi-square  98.5167  0.0000  15  203 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 

 
 
A.7. Testing the cross time variation of growth rate of real RoW Imports p.c.: stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:45  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 to 1 
Newey-West bandwidth selection using Bartlett kernel 

   Cross-
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -9.89982  0.0000  15  202 
Breitung t-stat -7.59698  0.0000  15  187 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  134.905  0.0000  15  202 
PP - Fisher Chi-square  133.516  0.0000  15  203 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
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A.8-1 Testing the cross time variation of €/$ exchange rate: non-stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:46  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 1 
Newey-West bandwidth selection using Bartlett kernel 
Balanced observations for each test   

   Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -2.61344  0.0045  15  210 
Breitung t-stat  2.47712  0.9934  15  195 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  26.3420  0.6576  15  210 
PP - Fisher Chi-square  16.9271  0.9734  15  225 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 

 
 
A.8-2 Testing the cross time variation of first difference of €/$ exchange rate: stationary  
Panel unit root test: Summary   
Date: 07/07/09   Time: 12:46  
Sample: 1992 2007   
Exogenous variables: None   
Automatic selection of maximum lags  
Automatic selection of lags based on SIC: 0 
Newey-West bandwidth selection using Bartlett kernel 
Balanced observations for each test   

   Cross-  
Method Statistic Prob.** sections Obs 
Null: Unit root (assumes common unit root process)  
Levin, Lin & Chu t* -9.10520  0.0000  15  210 
Breitung t-stat -7.21635  0.0000  15  195 

     
Null: Unit root (assumes individual unit root process)  
ADF - Fisher Chi-square  114.436  0.0000  15  210 
PP - Fisher Chi-square  117.091  0.0000  15  210 

** Probabilities for Fisher tests are computed using an asympotic Chi 
        -square distribution. All other tests assume asymptotic normality. 
 

 


