
71

  

TESTING THE LINDER HYPOTHESIS IN THE CASE OF EU-

15 COUNTRIES 

 
 

University of Zagreb, Faculty of Economics and Business  
Croatia  

 
Abstract 

 
This paper investigates the validity of the Linder hypothesis in the case of EU-15 

countries. The Linder hypothesis is one of the new theories of international trade which states 

that the greater the similarity between countries’ economic structures or preferences, the 

greater is the trade between them. The Linder theory predicted that most trade should occur 

between developed countries or “the North-North” direction of trade as opposed to “the 

North-South” pattern of trade between developed and developing countries. In order to 

investigate whether the patterns of trade of EU-15 countries are in accordance with the 

Linder hypothesis, a panel regression gravity model was constructed in the period from 2001 

to 2017. The panel regression gravity model is estimated using pooled OLS, fixed and random 

effects models. The Linder effect is captured through the Linder variable expressed as an 

absolute difference between GDP per capita of importing and supply market countries. The 

augmented gravity model included additional dummy variables; adjacency and EU-15 

membership dummy. The results of the analysis have shown that bilateral EU-15 countries’ 

imports are positively correlated with the value of GDP of supply market countries, the 

Linder variable, adjacency and EU-15 membership dummy leading to the rejection of the 

Linder hypothesis. On the other hand, bilateral EU-15 countries’ imports are, as expected, 

negatively correlated with the distance variable. 
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1. INTRODUCTION  

 
After the Leontief testing (Leontief, 1953) of Heckscher-Ohlin theory (Ohlin, 1933), new 

trade theories have arisen (gravity model of international trade (Isard, 1954), Kravis theory of 
availability (Kravis, 1956), Linder theory of similar preferences (Linder, 1961), Product life 
cycle theory of international trade (Vernon, 1966), New Trade Theory (Krugman, 1979), etc.) 
and Porter’s diamond theory (Porter, 1980). They all tried to explain the patterns of 

international trade which Heckscher-Ohlin theory could not explain. Some of the rigid 
assumptions of the Heckscher-Ohlin theory have been questioned out and dismissed. One of 
new trade theories of international trade is a Linder theory of similar preferences, also known 
as the Linder hypothesis. It is a demand oriented theory of international trade which is 
contrary to the supply-side oriented classical theories of international trade such as Smith’s 

theory of absolute advantaged and Ricardo’s theory of comparative advantages. Linder 

hypothesis states that “the more similar are the demand structures of two countries, the more 

intensive, potentially, is the trade between these two countries", Linder (1961). 

Although the Linder hypothesis has been tested numerous times in previous empirical 
research in the last 50-60 years, no final conclusions have been made as to its validity. Some 
researchers argued in favour of the Linder hypothesis but some of them argue in its rejection.  
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However, the decision on the acceptance or rejection of the Linder hypothesis mostly 
depends on the sample of countries included in the analysis, the trade flows used and the 
observed time period. The goal of this paper is to test the Linder hypothesis in the case of the 
EU-
the authors confronted the Linder theory with the gravity model of international trade. For 
that purpose they analyzed trade patterns for three large World countries; the United States of 
America, Germany and Japan. In this paper, using gravity model of international trade, Linder 
hypothesis and gravity model of international trade are investigated for EU-15 countries. 
They can also be classified as developed countries, so the validity of the Linder hypothesis is 
tested for developed countries as well. The hypothesis of the paper which will be tested is 
whether the Linder hypothesis is valid for EU-15 countries. For this purpose a cross-country 
panel regression model is constructed based on annual data for bilateral trade imports for EU-
15 countries from 2001 to 2017. Pooled OLS, fixed effects and random effects models will be 
estimated and evaluated. Hausman and loglikelihood ratio tests are used in order to determine 
which model is best suited to data. The paper is structured in five chapters including an 
abstract and a list of the references at the end of the paper. The first chapter is the 
introduction. The second chapter presents the literature review while the third chapter presents 
methodology and data. In the fourth chapter the main results and discussion are displayed and 
elaborated. The final chapter provides the conclusion. 
 
 

2. LITERATURE REVIEW 

 
In this chapter the literature review of empirical investigations of the validity of the 

Linder hypothesis will be presented and elaborated. Arnon and Weinblatt (1998) tested the 
Linder hypothesis in trade among and between developed and less developed countries. They 
provided empirical evidence supporting the comprehensive validity of the Linder’s hypothesis 

for all countries. Surprisingly, this phenomenon seems to be more powerful for trade between 
low income countries than for high income countries. Bukhari et al. (2005) found empirical 
support for the Linder hypothesis for Bangladesh, India and Pakistan. These countries trade 
more intensively with countries of similar per capita income levels. The major contribution of 
this paper is the use of a censored dependant variable in estimation which was a shortcoming 
in the existing literature. Choi (2002) used pooled trade data from 63 countries for the years 
1970, 1980, 1990 and 1992 and found support for the validity of the Linder hypothesis. 
Globalization may have strengthened the Linder hypothesis in the 1990s through the 
movement towards regional and global trade liberalization. 

Chow et al. (1999) investigated whether the Linder hypothesis holds in the Pacific NIC 
trade during the 1965 to 1990 period by employing an extensive disaggregated dataset 
including all manufactured exports. The results generally supported the Linder hypothesis 
which was consistent with other intertemporal studies at that time. Hallak (2010) estimated 
the sectoral Linder hypothesis on a sample of 64 countries in 1995. This author explained that 
the reason for the failure of the hypothesis in the previous research is the use of an appropriate 
empirical benchmark, the hypothesis is shown to hold when it is formulated at a sector-level. 
Kennedy and McHugh (1980) tested the Linder hypothesis using an intertemporal method 
with results not supporting the Linder hypothesis. The limitation of the study is the use of 
total trade, rather than trade in manufactures, but the impact of distance has been isolated.  

McPherson et al. (2001) presented empirical evidence in support of the Linder hypothesis 
for five of the six East African developing countries. The contribution of this research is 
three-fold: there is a focus on developing countries rather than only on developed countries, 
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the analysis captures both time-series and cross-section elements by employing a panel 
dataset and empirical methodology uses a censored dependant variable in estimation. 

Niem (2016) tested whether similarity between countries positively affects the index of 
vertical intra-industry trade share (VIIT) by using trade data of the cosmetic industry in 
China. They found that VIIT was higher when China traded with a country of a similar size or 
economic development. Rauh (2010) examined the validity of the Linder hypothesis using 
panel data with country and time fixed effects in the case of Germany’s trade within Europe. 
Germany trades more intensively with countries with similar per capita income levels having 
economic orientation towards exports. 

Steinbach (2015) investigated the Linder hypothesis for bilateral export trade in 
agricultural and food products on a sample of 152 countries using trade data from 1995 to 
2012. Similar aggregate preferences are an important determinant of bilateral export trade in 
agricultural and food products with similarity effect more expressed for processed products 
and weakest for bulk products. Kennedy and McHugh (1983) tested the Linder hypothesis for 
United States’ exports with findings contrary to the acceptance of the Linder hypothesis. No 
association between income differences and trade intensity for the United States trade partners 
was found. Bohman and Nilsson (2007) introduced a new method for testing the Linder 
hypothesis focusing on income distribution within a country. They identify common market 
between trading partners by calculating the income overlap. The results showed the positive 
and significant effect of the Linder variables supporting the Linder hypothesis. 

 international trade with the Linder hypothesis 
using bilateral trade data for the United States, Germany and Japan in the period from 2000 to 
2016. The results of the analysis favoured the gravity model of trade while the Linder effect 
could not be confirmed. 
 
 

3. METHODOLOGY AND DATA 

 

Testing of Linder hypothesis in the case of EU-15 countries will be conducted with the 
help of the gravity model of international trade. The gravity model of international trade is a 
standard and widely used instrument of international trade policy analysis. The founder of the 
gravity model is Walter Isard in 1954 (Isard, 1954) but more accredited for its development in 
economic practice is a Dutch economist Jan Tinbergen, Tinbergen (1962).  The gravity model 
of international trade . The volume of bilateral 
international trade is proportional to the economic size of countries and inversely proportional 
to the distance between them. In Equation 1 the standard representation of the gravity model 
is presented. 

                                                                             (1)  

 

 stands for bilateral trade flows (import, exports, total trade),  is a gravity 

(regression) constant,    and  are economic sizes of countries represented with their 

GDPs,   denotes the distance between two countries,   ,  and  are regression 

coefficients while  represents an error term. For the purpose of econometric analysis, 

Equation 1 can be transformed into linear form by employing logarithmic transformation 
(Equation 2). 
 

         (2) 
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 variable represents all other determinants of bilateral trade flows such as common 

language, common border and colonial ties, common currency, access to sea, tariffs, 
membership in regional trade agreements and organisations, etc., Anderson and van Wincoop 
(2003). In the paper the Linder hypothesis will be tested by calculating the coefficient of the 
Linder variable. The Linder variable is defined as the absolute difference between countries 
GDP per capita, Equation 2.  
 

                                                      (3) 

 

where  is a gross domestic product per capita of country  and  is a gross 

domestic product per capita of supply country . According to the Linder hypothesis, the 
greater the similarity between countries’ per capita incomes, the greater will be trade among 

them. Therefore, the lower the value of the Linder variable, the larger the volume of trade 
should occur. In this analysis the Imports variable will be used as an approximation for trade 
flows. In Equation 4 the gravity regression model with the Linder variable is presented. 
 

                               (4) 

 

In addition to the primary variables in the gravity model (GDP and distance) and the 
Linder variable, the impact of adjacency and membership in EU-15 will be evaluated. Data 
for bilateral imports for EU-15 countries are taken from the International Trade Centre’s 

Trade Map database based on Eurostat and COMTRADE statistics, International Trade 
Centre (2019). In Appendix the full list of importer (EU-15) and supplying countries (225) is 
presented. Imports values are expressed in thousands of US dollars. Data for countries’ gross 

domestic products are provided from the World Bank Database, World Bank (2019a) and 
expressed in current US dollars. Data for countries’ gross domestic products per capita are 

also provided from the World Bank Database (2019b) and expressed in current US dollars. 
The distance between countries is calculated as an aerial distance between countries’ capital 

cities and expressed in kilometres. Data are available from the CEPII's GeoDist Database, 
Mayer and Zignago (2019) and DistanceFromTo webpage using distance between cities and 
places on map distance calculator. Specifically, the distance between each of EU-15 
countries’ capital cities and each of supplying countries’ capital cities is calculated. 

A cross-country panel regression model is constructed using the Equation 4 based on 
annual data for 15 EU countries and its supplying market countries in the period from 2001 to 
2017. There are over 50,000 data entries for each of the variables. The logarithmic 
transformation could not be made due to zeroes in some trade data, that is, in situations where 
there is no trade between countries. The omission of zeroes in trade data is not recommended 
because it can lead to significant biases in estimation. Firstly, panel OLS (POLS) regression is 
evaluated and presented. However, due to the heterogeneity of data, the POLS model is not 
suitable to data, so fixed and random effects models should be preferred. After that the fixed 
effects model will be constructed and evaluated. There is a problem of time invariant 
characteristics of data, namely the distance variable, adjacency and EU-15 dummy variables. 
Therefore, the results of the random effects model will also be presented and described. In 
order to choose between the fixed effects model and the POLS model, a likelihood ratio test 
or the redundant fixed effect test is implemented. On the other hand, the Hausman test or the 
correlated random effects test is used in order to differentiate between the fixed effects and 
random effects models and determine which model is better suited to data. Lastly, the 
robustness check will be made by presenting results of the fixed and random effects models 
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for each of the individual EU-15 countries. In that way, the confirmation of the results of the 
overall panel cross-country regression model will be made. 
 
 

4. RESULTS AND DISCUSSION 

 

In this chapter the main results of the analysis will be presented and described after which 
a short discussion follows. In Table 1 the descriptive statistics of the variables included in the 
analysis based on an individual sample are presented. The dependent variable in the analysis 

is while independent variables are , , ,  and 

. 

 

Table 1. Descriptive statistics of variables 

Variable/Stat. IMPORTS GDPj DISTANCE LINDER ADJACENCY EU-15 

Mean 1241367. 3.16E+11 6,774.563 33,764.16 0.01607 0.06250 

Median 7,648.500 1.98E+10 6,509.792 32,378.57 0.0 0.0 

Maximum 1.22E+08 1.95E+13 19,586.18 118,550.1 1.0 1.0 

Minimum 0.0 13,196,545 59.61723 0.0 0.0 0.0 

Std. Dev. 6,053,209. 1.32E+12 4,204.643 20,497.25 0.125751 0.242064 

Skewness 9.45547 9.18746 0.614871 1.23625 7.69665 3.61478 

Kurtosis 115.4039 103.0958 2.91961 5.76428 60.23856 14.06667 

Jarque-Bera 30,921,586 21,050,648 3,614.572 27,957.34 8361432. 415875.9 

Probability 0.0 0.0 0.0 0.0 0.0 0.0 

Sum 7.09E+10 1.54E+16 3.87E+08 1.65E+09 918. 3,570. 

Sum Sq. Dev. 2.09E+18 8.45E+28 1.01E+12 2.05E+13 903.2464 3,346.875 

Observations 57,120 48,781 57,120 48,782 57,120 57,120 

Source: Author's calculations. 

 

The number of observations is quite large, 57,120 except in the case of and the 

 variable in which case it amounts to 48,781 because data for gross domestic products 

for some low-income countries were not available. The maximum value of variable is 

1.95E+13 and is recorded in the United States in America in 2017. On the other hand, the 
country with the minimum value of GDP was Tuvalu (13,196,545 USD) in 2001. The 
smallest distance between countries’ capital cities is between Austrian and Slovakian capital 
cities Vienna and Bratislava (59.61 km) while the largest distance is between Spain’s capital 

Madrid and New Zealand’s capital Wellington (19,586.18 km). On average the distance 

between EU-15 capital cities and supply countries’ capital cities is 6,774.563 km. In Table 2 
the correlation matrix of independent variables used in the analysis is presented. It can be 
noticed that there are no strong positive or negative connections between independent 
variables.  
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Table 2. Correlation matrix 

Variable/correl. GDPj LINDER DISTANCE ADJACENCY EU-15 

GDPj 1.0 -0.12384 -0.03116 0.06899 0.14036 

LINDER -0.12384 1.0 0.09827 -0.10029 -0.21806 

DISTANCE -0.03116 0.09827 1.0 -0.19986 -0.34921 

ADJACENCY 0.06899 -0.10029 -0.19986 1.0 0.27947 

EU-15 0.14036 -0.21806 -0.34921 0.27947 1.0 

Source: Author's calculations. 
 

In Figures 1-4 scatter plot diagrams of  versus ,  versus , 

 versus  variable and  versus  variable are presented. 
 

Figures 1-4. Scatter plot diagrams  vs , ,  and  

variables 

 
Source: Author’s illustration. 

 
From the regression lines drawn in each of the figures it can be noticed that there is a 

positive relationship between  and  and  variables. This is indicating 

that the higher the value of gross domestic product in absolute or per capita term is, the higher 
the imports should be, which is consistent with the economic theory. Furthermore, the 
relationship between the imports value and the distance between trading countries is as 
expected negative. Smaller values of the Linder variable (smaller or more similar values of 
gross domestic products per capita of trading countries) are associated with larger imports 
between countries hinting that the Linder hypothesis could be valid but one should consider 
that these are pooled values of data which does not account for the heterogeneity in data. In  
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Table 3 the results of the cross-country panel regression analysis for EU-15 countries in 
the period from 2001 to 2017 are presented. The number of observations is 48,781. Three 
models are constructed and displayed: POLS, fixed effects and random effects. In order to 
determine which model is best suited to data, the Hausman and likelihood ratio tests have 
been implemented. The Hausman test is chosen in order to differentiate between the fixed 
effects and random effects model. The null-hypothesis of the Hausman test is that the p-value 
is larger than 0.05, which is the case in this analysis, so the random effects model can be 
chosen as preferable. According to the values of cross-section F-stat. and cross-section Chi-
square stat. on the likelihood ratio test (probability below 0.05 level), the fixed effects model 
is preferable over the POLS model indicating heterogeneity in cross-section data. 
 

Table 3. Cross-country panel regression analysis, Imports, 2001-2017 

Dependent variable   Imports 

Independ.variable/Model POLS FE RE 

Constant 
1,064,689. ***                    

(175994.0) 
527,206.3 ***               

(108412.4) 
198,319.4 *  
(119111.4) 

GDPj 
1.67E-06 *** 
  (2.85E-07) 

1.75E-06 ***              
(3.35E-07) 

1.75E-06 ***            
(3.14E-07) 

Distance 
-42.08253 ***            

(13.66205) 
17.47107 ***             

(4.815244) 
-44.28745 ***             

(13.19750) 

Linder 
-17.97232 ***           

(3.225551) 
17.47107 ***            

(4.815244) 
6.442420 ***            

(1.502847) 

Adjacency 
16,972,005 ***                    

(2958922.) 
  

17,097,669 ***                   
(2966805.) 

EU-15 
5,545,741.***                   

(850398.3) 
  

5,876,971. ***                   
(873229.6) 

Adjusted R-squared 0.391416 0.934931 0.159551 

S.E. of regression 5,090,755. 1,664,599. 1,664,337. 

Prob. (F-statistic) 0.00000 0.00000 0.00000 

Mean depend. var. 1,442,431. 1,442,431. 120,708.5 

S.D. dependent var. 6,525,622. 6,525,622. 1,815,393. 

Akaike info criterion 33.72387 31.54612   

Durbin -Watson 0.034711 0.339328 0.319190 

Observations 48,781 48,781 48,781 

Hausman test Chi Square Stat. 0.000000, Prob. 1.0000 

Likelihood ratio test 
Cross-section F stat. 188.506203, Prob. 0.0000                        
Cross-section Chi-square stat. 125116.998252, Prob. 0.0000  

Standard errors in parentheses, * denotes significance under 1%, ** denotes significance under 

5% and *** denotes significance under 10% percent 

Source: Authors' calculations. 
 

 variable is positive and significant under 0.01 level in both the fixed and the 

random effects model meaning that the larger the gross domestic product of trade partner 
country, the higher is the value of imports, which is in line with the standard gravity model of 
international trade. The distance variable is unexpectedly positive in the fixed effects model 
but the time invariant characteristics of data should be taken into account. On the other hand, 
under the random effects model, the sign of the distance variable is as expected negative and 
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significant. Also, the adjacency and EU-15 dummies, due to time-invariant characteristics of 
data, could not be included into the fixed effects model. Both variables are significant and 
positive in random effects specification which is in line with the economic theory; common 
border and European union membership have beneficial effect on EU-15 countries’ imports. 

The positive and significant sign of the Linder variable in the fixed and random effects 
models points to the conclusion that the Linder hypothesis is not valid in the case of the EU-
15 countries.  

The robustness check is performed by presenting the results of the fixed and random 
effects models for each of the individual EU-15 countries presented in Tables A1 and A2 in 
the Appendix. The results confirmed the previous findings. In the fixed effects specification 
time-invariant variables distance, adjacency and EU-15 dummy could not be identified 
because they do not vary within cross-sections. The validity of the Linder hypothesis could 
not be confirmed in the case of individual EU-15 countries except in the case of Greece.  
 
 

5. CONCLUSION 

 
The goal of this paper was to test the Linder hypothesis in the case of EU-15 countries. 

For that purpose a cross-country panel regression model was constructed on bilateral imports 
in the period from 2001 to 2017. The results of the Linder hypothesis testing have shown that 
the validity of the Linder hypothesis could not be accepted both for the overall model 
(including all EU-15 countries) and for the individual EU-15 countries’ models. There was a 
problem of time invariant characteristics of data, namely the distance variable, the adjacency 
and EU-15 dummy variables but this problem was solved using random effects model 
specification. The signs of the variables of interest were significant and positive as expected 
from the economic theory point of view, gross domestic product or national income has a 
positive effect on trade while the distance between countries has a negative effect on trade. 
The factors that positively affect bilateral trade flows of EU-15 countries are common border 
between countries or adjacency and common membership in the EU (intraregional EU-15 

developed countries. The limitations of the research are related to time invariant 
characteristics of data, as previously mentioned, and trade zeroes in trade data representing 
the lack of trade which is the reason why the logarithmic model could not be constructed. 
Furthermore, for the GDP variable some time-series data were unavailable or missing. Further 
investigations in this field should be made by additionally analysing trade patterns of other 
groups of countries such as developing countries and checking the validity of the Linder 
hypothesis. 
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Table A1. Random effects model for individual countries, 2001-2017 

Random effects model Independent variables Regression statistics 

Country GDPj Distance Linder Adjacency EU-15 Adj. R-sq. S.E.regr. 
Prob F-

stat. 

Mean 

dep. var. 

S.D. 

depen. 
D-W Obs. 

Austria 
8.52E-07*** 

(4.48E-08) 

43.72637    

(61.68270) 

7.22853***    

(2.38014) 

10644735*** 

(1271788.) 

4199982*** 

(938268.0) 
0.133045 948618.4 0.000000 52074.63 1018788. 0.333594 3254 

Belgium 
2.06E-06*** 

(8.81E-08) 

-53.54167 

(71.61993) 

12.20152** 

(5.401024) 

32154019*** 

(2148234.)    

5518257.*** 

(1246628.) 
0.246448 2004360. 0.000000 253484.6 2308736. 0.414038 3255 

Denmark 
3.83E-07*** 

(1.72E-08) 

-28.05615* 

(16.16556) 

3.613238*** 

(0.807400) 

13675324*** 

(878348.3) 

2259980.*** 

(259068.4) 
0.242359 378339.3 0.000000 45387.40 434619.8 0.418710 3255 

Finland 
2.98E-07*** 

(1.73E-08) 

-16.11557 

(15.11306) 

4.194389*** 

(1.002999) 

5192616.*** 

(427945.6) 

1569506.*** 

(214757.8) 
0.153876 391958.9 0.000000 43573.39 426072.9 0.604217 3238 

France 
3.82E-06*** 

(9.73E-08) 

-54.83700 

(105.5471) 

22.05959*** 

(6.381575) 

20977100*** 

(2383710.) 

10437938*** 

(1780202.) 
0.362065 2098437. 0.000000 261949.1 2627068. 0.342870 3271 

Italy 
2.05E-06*** 

(7.17E-08) 

-137.9233 

(91.94661) 

18.77076*** 

(4.962060) 

7796667.*** 

(2581210.) 

11119697*** 

(1467617.) 
0.229661 1522236. 0.000000 161808.4 1734283. 0.464104 3249 

Ireland 
5.47E-07*** 

(1.52E-08) 

-10.73833 

(8.330142) 

0.858528 

(0.754502) 

18391520*** 

(419103.0) 

990094.4*** 

(125945.4) 
0.545919 420393.5 0.000000 89312.09 623762.2 0.465944 3255 

Germany 
6.97E-06*** 

(1.60E-07) 

-257.1982* 

(145.1708) 

65.74961*** 

(10.03765) 

26451321*** 

(2933338.) 

13208063*** 

(2444677.) 
0.409145 3544855. 0.000000 580183.4 4611060. 0.284150 3271 

Greece 
1.71E-07*** 

(1.57E-08) 

-24.66863** 

(12.32941) 

-2.292598*** 

(1.001933) 

474835.0 

(341807.5) 

1565602.*** 

(191120.9) 
0.063658 355987.1 0.000000 39274.16 367588.1 0.493326 3249 

Netherlands 
2.97E-06*** 

(7.29E-08) 

-71.65418 

(51.23871) 

21.65115*** 

(4.090621) 

45088554*** 

(1965154.) 

4425693.*** 

(823804.8) 
0.447591 1724218. 0.000000 325357.8 2319497. 0.342394 3255 

Luxembourg 
9.26E-08*** 

(5.11E-09) 

-2.345819 

(3.418068) 

0.436110*** 

(0.111403) 

3939527.*** 

(113690.1) 

161606.7*** 

(57343.60) 
0.398703 120974.6 0.000000 16278.73 155876.3 0.211843 3232 

Portugal 
2.21E-07*** 

(1.85E-08) 

-11.61715 

(12.63275) 

2.419530 

(1.573980) 

19361804*** 

(683841.6) 

1877264.*** 

(198754.7) 
0.289664 435232.7 0.000000 57564.81 516362.4 0.334981 3232 

Spain 
1.70E-06*** 

(5.25E-08) 

-34.13203 

(62.16128) 

9.437631*** 

(3.609459) 

7076850.*** 

(1706852.) 

8378210.*** 

(970506.5) 
0.273235 1124483. 0.000000 131113.8 1318933. 0.578806 3255 

Sweden 
6.16E-07*** 

(3.10E-08) 

-60.10817* 

(34.45940) 

8.018949*** 

(1.443268) 

6362890.*** 

(1240067.) 

4576618.*** 

(512839.5) 
0.158886 670355.3 0.000000 65102.54 730883.6 0.376873 3255 

United Kingdom 
3.51E-06*** 

(9.22E-08) 

-128.9959 

(108.7151) 

46.48181*** 

(6.238833) 

1826591. 

(5614732.) 

15903347*** 

(1674721.) 
0.337521 1990485. 0.000000 267189.6 2445277. 0.485739 3255 

Source: Author’s calculations 

 



Table A2. Fixed effects model for individual countries, 2001-2017 

Fixed effects model Independent variables       Regression statistics 

Country GDPj Linder Distance Adjacency EU-15 Adj. R-sq. S.E.regr. 
Prob F-

stat. 

Mean 

dep. var. 

S.D. 

depen. 

Akaike 

info crit. 
D-W Obs. 

Austria 
8.58E-07*** 

(4.62E-08) 

7.163812***    

(2.403003) 
      0.949235 949380.1 0.000000 716977.9 4213658. 30.42364 0.353737 3254 

Belgium 
2.06E-06*** 

(9.74E-08) 

16.82893** 

(5.534176) 
      0.932744 2000072. 0.000000 1894886. 7712260. 31.91388 0.441634 3255 

Denmark 
3.97E-07*** 

(1.84E-08) 

3.834282*** 

(0.819658) 

8.193437  

(51.12811) 
    0.950616 377940.7 0.000000 418457.4 1700713. 28.58176 0.444973 3255 

Finland 
2.93E-07*** 

(1.91E-08) 

4.608627*** 

(1.027314) 
      0.900534 392073.4 0.000000 329931.7 1243169. 28.65491 0.641926 3238 

France 
3.85E-06*** 

(1.03E-07) 

23.66611*** 

(6.472694) 
      0.953488 2098639. 0.000000 2773869. 9730910. 32.01010 0.363978 3271 

Italy 
2.05E-06*** 

(7.42E-08) 

19.90182*** 

(5.000343) 
      0.951906 1522525. 0.000000 2154504. 6942571. 31.36807 0.492942 3249 

Ireland 
4.18E-07*** 

(2.01E-08) 

2.046205*** 

 (0.793567) 
      0.950335 414592.3 0.000000 357993.0 1860354. 28.76659 0.512284 3255 

Germany 
7.14E-06*** 

(1.74E-07) 

69.35152*** 

(10.25980) 
      0.937824 3539161. 0.000000 4939368. 14193427 33.05530 0.302254 3271 

Greece 
1.56E-07*** 

(1.73E-08) 

-1.760647*      

(1.016442) 
      0.857672 355515.2 0.000000 300248.5 942351.6 28.45895 0.526489 3249 

Netherlands 
3.04E-06*** 

(8.39E-08) 

22.17944*** 

(4.228525) 
      0.944645 1724408. 0.000000 1998419. 7329280. 31.61728 0.362880 3255 

Luxembourg 
1.04E-07*** 

(5.94E-09) 

0.404180*** 

(0.113075) 
      0.956284 120767.2 0.000000 96818.16 577599.1 26.29955 0.694803 3232 

Portugal 
2.22E-07*** 

(2.12E-08) 

3.728740** 

 (1.638558) 
      0.943742 434947.6 0.000000 358912.1 1833775. 28.86228 0.356022 3232 

Spain 
1.70E-06*** 

(5.48E-08) 

10.39335*** 

(3.638278) 
      0.949444 1124558. 0.000000 1560265. 5001466. 30.76229 0.614731 3255 

Sweden 
6.19E-07*** 

(3.27E-08) 

8.334100*** 

(1.459118) 
      0.929372 670506.5 0.000000 684079.4 2522988. 29.72807 0.400088 3255 

United Kingdom 
3.38E-06*** 

(9.65E-08) 

50.69256*** 

(6.324237) 
      0.957004 1983522. 0.000000 3004016. 9565845. 31.89726 0.521175 3255 

Source: Author’s calculations 

 

 



Appendix 

List of importer countries (EU-15) 

 
Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, United Kingdom. 

 

 

List of supplying countries (225) 

 
Afghanistan, Albania, Algeria, Andorra, Angola, Anguilla, Antigua and Barbuda, Argentina, Armenia, Aruba, Australia, Azerbaijan, Bahamas, Bahrain, 

Bangladesh, Barbados, Belarus, Belgium, Belize, Benin, Bermuda, Bonaire, Sint Eustatius and Saba, Bosnia and Herzegovina, Botswana, Brazil, British Indian 

Ocean Territory, British Virgin Islands, Brunei, Bulgaria, Burkina Faso, Burundi, Cambodia, Cameroon, Canada, Cape Verde, Cayman Islands, Central African 

Republic, Chad, Chile, China, Christmas Island, Cocos (Keeling) Islands, Colombia, Comoros, Congo, Democratic Republic, Congo, Republic, Cook Islands, 

Costa Rica, Cote d'Ivoire, Croatia, Cuba, Curaçao, Cyprus, Czech Republic, Denmark, Djibouti, Dominica, Dominican Republic, Ecuador, Egypt, Arab Republic, 

El Salvador, Equatorial Guinea, Eritrea, Estonia, Eswatini, Ethiopia, Faeroe Islands, Falkland Island, Fiji, Finland, France, French Southern and Antarctic Lands, 

French Polynesia, Gabon, Gambia, The Georgia, Germany, Ghana, Gibraltar, Greece, Greenland, Grenada, Guatemala, Guinea, Guinea-Bissau, Guyana, Haiti, 

Honduras, Hong Kong, Hungary, Iceland, India, Indonesia, Iran, Islamic Republic, Iraq, Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kazakhstan, Kenya, Kiribati, 

Korea, Democratic Republic, Korea, Republic, Kuwait, Kyrgyz Republic, Lao PDR, Latvia, Lebanon, Lesotho, Liberia, Libya, Lithuania, Luxembourg, Macao, 

Macedonia, North, Madagascar, Malawi, Malaysia, Maldives, Mali, Malta, Marshall Islands, Mauritania, Mauritius, Mexico, Micronesia, Federal States, 

Moldova, Mongolia, Montenegro, Montserrat, Morocco, Mozambique, Myanmar, Namibia, Nauru, Nepal, Netherlands, Netherlands Antilles, New Caledonia, 

New Zealand, Nicaragua, Niger, Nigeria, Niue, Norfolk Island, Northern Mariana Islands, Norway, Occupied Palestinian Territory, Oman, Pakistan, Palau, 

Panama, Papua New Guinea, Paraguay, Peru, Philippines, Pitcairn, Poland, Portugal, Qatar, Romania, Russian Federation, Rwanda, Saint Helena, Saint Kitts and 

Nevis, Saint Lucia, Saint Vincent and the Grenadines, Saint Maarten (Dutch part), Saint Pierre and Miquelon, Samoa, Sao Tome and Principe, Saudi Arabia, 

Senegal, Serbia, Seychelles, Sierra Leone, Singapore, Slovak Republic, Slovenia, Solomon Islands, Somalia, South Africa, South Sudan, Spain, Sri Lanka, Sudan, 

Suriname, Sweden, Switzerland, Syrian Arab Republic, Taipei, Tajikistan, Tanzania, Thailand, Timor-Leste, Togo, Tokelau, Tonga, Trinidad and Tobago, 

Tunisia, Turkey, Turkmenistan, Turks and Caicos Islands, Tuvalu, Uganda, Ukraine, United Arab Emirates, United Kingdom, United States, United States Minor 

Outlying Islands, Uruguay, Uzbekistan, Vanuatu, Venezuela, Vietnam, Wallis and Futuna Islands, Western Sahara, Yemen, Zambia, Zimbabwe. 

 


