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Abstract 
Notwithstanding many controversial results, during last years the gravity model remained the most reputed to explain 
international trade. Here this approach has been applied at the whole world and continent level, and tested through the 
network analysis. We show that it does not work well, and we suggest that the presence of a “gravitational kernel” 
could explain such a failure and better approximate actual values. However, this result does not imply a complete 
rejection of the gravity model, whose validity likely depends on the level of aggregation of data, on the sector, and on 
the appropriate choice of explicating variables. 
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1. Introduction 
According to the current literature, the gravity model is considered the best candidate for building a 
new theory, able to replace the traditional approaches of comparative advantages or resources 
access. However, some scholar argues that it fails in some way to explain international trade 
patterns. Applications and disputes cross different levels of aggregation, as world trade, continental 
trade, regional trade, bilateral trade, different commodities or industries, different variables used to 
weight the exchanges, different time horizons (static and longitudinal studies). However, in all cases 
both the supporters and the opponents of the gravity model use statistical methodologies and 
econometrics in order to estimate some kind of gravity equation. 
Our contribution is placed at the levels of world and continental trade and it is applied to 
longitudinal data (2002-2006). The use the social network analysis as the methodological tool has 
two main implications: 1) instead of estimating some kind of gravity equation, a whole world trade 
pattern is estimated; 2) this allows taking into account the deep structure of all exchanges. In other 
words, the pure statistical approaches unavoidably loose some information and the corresponding 
role of the topology of world trade.  
The paper proceeds in the following way: after a brief literature review and the formulation of few 
research hypotheses in next section, we will proceed to build a “theoretical” matrix of world trade 
as it should be expected according to a certain application of the gravity model. Further, we 
adjusted it by taking into account also logarithmic values and the weight of countries, measured in 
terms of per-capita GNP. Hence, we will analyze the degree of correlation between the matrix 
corresponding to the theoretical and the actual values. If it were high, then the gravity model would 
be confirmed, otherwise it would be rejected. For it could be that the gravity model does not work 
well for the world trade pattern, but it does for single continents, we repeated the same test for each 
continent. In section four the main results are shown and used to test the hypotheses.  
Finally, in the last section we argue that, limitedly to the characteristics of our hypotheses and 
methodology, the gravity model should be rejected. This does not mean that it does not work at all, 
and hence a number of conjectures are advanced as concerning the ways to further explore the 
validity of the gravity model by means of social network analysis. 
 

2. A sketch of the most relevant literature and some research hypotheses 
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After the pioneering works of Tinbergen (1962) and Linneman (1966), Anderson (1979) re-
launched the debate on the validity of the gravity model, which recently enriched of many 
innovative contributions (Anderson and van Wincoop, 2003, 2004; Bröcker and Rohweder, 1990; 
Bussiére et al., 2008; Dascal et al., 2002; Huot and Kakinaka, 2007; Martinez-Zarzoso and Nowak-
Lehman, 2003; Mundra, 2005; Sandberg et al., 2006; Sohn, 2005, just to mention a few). Sohn 
(2005) shows that the gravity model is very effective in explaining Korea’s bilateral trade flows, 
and he argues that it is perfectly applicable to a single-country case. By means of a gravity model, 
Dascal et al. (2002) show that the twelve EU countries wine trade 1989-1997 was positively 
influenced by an increase in per-capita GDP, and that the remoteness of a country influences 
positively its exports and negatively its imports. By adding the presence of the colonial legacy, the 
membership into the Caribbean Community and Common Market and the common language to the 
traditional variables of GDP and distance, Sandberg et al. (2006) confirmed the validity of the 
gravity model in explaining the area trade. Much earlier (1990) Bröcker and Rohweder enriched the 
gravity model with non-standard variables, like preferential agreements, language similarities, 
historical ties, and exchange rate volatilities. They found that the model was working quite well in 
almost all aspects of world trade. Bussiére et al. (2008) studied with a gravity model the EU 
enlargement and the integration of Central and South Eastern European Countries. In another 
direction, but still to analyze inter-regional trade (namely, that between MERCOSUR and EU), 
Martinez-Zarzoso and Nowak-Lehman (2003) integrated the standard gravity equation with the 
variable of infrastructure. Still differently, in order to examine the effect of immigration on the US 
trade flows, Mundra (2005) inserted into the gravity model the nonparametric variable of immigrant 
stock as a proxy for transaction costs.  
Despite the large consensus and many confirmations, some authors criticize the gravity model in 
different ways. Some of them address the complex links between a country’s GDP and trade and 
contend the way they are tacitly or explicitly introduced into the gravity model (Coe et al., 2002; 
Engel, 2002; Grossman, 1998). Others point at prediction failures of the model: the so-called 
“border puzzle”, which is represented by the fact that the substantial increase in US-Canada trade 
during the nineties has been not accompanied by a significant decrease in intra-provincial trade, as 
predicted by the model (Helliwell, 2003); the “unrealistic implication that consumer prices are 
much higher in Canada than in US” (Balistreri and Hillberry, 2002); the estimated trade barriers 
unrealistically high (Balistreri and Hillberry, 2002); the unrealistic implication that international 
trade should take place across all sectors, while most of them for most countries are not traded in 
one or both direction, that is the matrix of world trade is “dominated by zeros” (Haveman and 
Hummels, 2004). Cheng and Wall (2005) underlie that, unless heterogeneity is accounted for 
correctly, gravity model can greatly overestimate the effects of integration on the volume of trade. 
The gravity model is indeed the very broad idea that international trade could be explained not 
(only) by comparative advantages or resource access approaches, but also by one or more of some 
other economic or physical variable, as the per-capita GDP, the trade barriers, other types of trade 
costs, language or other cultural characteristics, etc. Anderson and van Wincoop (2003) claim that 
the original Anderson’s (1979) formulation, and that the opponents do not find confirmations 
because they fail in applying the original model (Anderson and van Wincoop, 2004). If it were 
rightly applied and adjusted, their gravity model would explain well all the major issues, including 
the “border puzzle” and the previously listed criticisms, addressed in detail by Anderson and van 
Wincoop (2004). Their would be the only theoretically grounded gravity model. 
Social network analysis (Barabasi, 2003; Bollobas, 1985; Carrington et al., 2005; Newman et al., 
2006; Scott, 1991; Wasserman and Faust, 1994; Wasserman and Galaskiewicz, 1994; Watts, 2003, 
2004; Wellman and Berkowitz, 1988) has a relatively long story, but only recently it has been 
employed into the field of international trade (Angeles Serrano et al., 2007; Blanton, 1999; Kali and 
Reyes, 2007; Kick and Byron, 2001; Kim and Shin, 2002; Piana, 2006; Rauch, 2001; Roth and 
Dakhli, 2000; Smith and Nemeth, 1988; Smith and White, 1992). Though this methodology is 
becoming to be seen with more interest within this scientific community, there is some resistance 
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due to the fact that it radically departs from the standard approaches, which actually are based on 
analytical (in mathematical sense) and pure statistical approaches. Though it is not the aim of this 
paper to discuss the relative advantages of the two, likely it could be agreed that, at least for 
hypothesis testing, non-analytical are as well effective than analytical approaches. Between 
prediction and testing there is indeed a kind of methodological asymmetry: predicting requires more 
efforts than testing. In order to test a hypothesis it could be enough just one data. Conversely, the 
methodology of social network analysis allows taking into account the whole topology of 
exchanges, whatever the level of aggregation (world, region, etc.) or the commodity or industry 
under analysis, or the variables chosen to weight trade exchanges. In this regard, social network 
analysis is much more powerful than standard approaches. 
In particular, Haveman and Hummels’ (2004) criticism to current standard gravity models seems 
well faced by the network approach. As mentioned before, it concerns the fact that most bilateral 
exchanges at the world level of aggregation (or even at regional level when regarding small and 
poor countries) are empty, because only few types of commodities and/or few types of countries are 
involved. Such criticism points at a pure topological aspect of international trade, because actually 
the distributions of the “absent exchanges” could play a role in the possible “gravitational 
dynamics”. Social network analysis has just the peculiarity to take into account the whole topology. 
In the specific methodology proposed in this paper the world trade and the average distance 
matrixes are two networks. 
Rejecting any kind of “silly falsificationism”, we do not argue that any kind of gravity model that 
fitted data would be a good explanation. Of course, a strict theoretical ground in selecting and 
combining the weighting variable is required. However, we believe that it is useful to look also for 
other models different from that proposed by Anderson and van Wincoop, because many variables 
that they do not take into account could be considered plausible candidates for model building. 
Further, the use of another methodological approach as the social network analysis could enrich the 
understanding of the validity of the gravity model already obtained through the standard ways. 
Finally, in order to fulfill the “Occam’s razor” methodological requirement of simplifying the 
theory as most as possible, in this paper we attempt to use just two clear, reasonable and measurable 
variables to weight the gravitation of international trade: per-capita GDP of each country and 
geographical distance (in physical sense) among all countries. As well known, the underlined idea is 
that the bilateral exchanges grow with the increase of per-capita GDP and the decrease of distance. 
Into the final section we will come back on the generalizability and limitations of this test and the 
ways to extend it. 
The key idea of our approach is that, if the gravity model works well, the “theoretical” pattern of 
world or continental trade should be (at least moderately) correlated with the actual pattern. Of 
course, since this latter is given, the critical issue concerns the ways to build the former. 
Consequently, we can hypothesize that the actual world trade pattern is correlated with per-capita 
GDP and geographical distance. Eventually, in order to “squeeze” the huge variance of exchanged 
values or to take into account the effect of scale economies in transportation costs, which would be 
marginally reduced by increasing the distance, the correlation could emerge if the values were taken 
in log2.  
Deepening the analysis at continent level, it could be supposed that the correlation is higher for the 
continents with low trade barriers, like Europe and North America, because they could increase 
trade costs, and thus, divert the findings of our methodology, which does not take these costs into 
account. 
 

3. Methodology 
From a pure methodological point of view it is created a new network whose nodes are represented 
by the per-capita GDP of each country and the links by the geographical distances among their 
capitals. Then, it is analyzed the correlation between this estimated network and the actual (real) 
world trade network during 2002-2006. This way it not estimated the volume of expected 
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exchanges, but rather the relative size and position within the network. This is exactly what is tested 
through the correlation index. Of course, estimating a gravity equation would allow doing much 
more, that is making predictions about trade volumes besides its relative positions. This is possible 
with our methodological approach too, but it was not the aim of this paper, which intends only 
testing current gravity models.  
Two datasets have been used to run our testing procedure: the matrix of the actual structure of 
world trade and the matrix of geographical distances among countries. As concerning the former, 
we analyzed the cross US$ Country Export data of 179 nations from 2002 to 2006. All the data in 
this research come from the DOTS database of the International Monetary Fund and are in current 
US dollars. These data have been used also to obtain the matrix of the international trade of each 
continent. Hence, we actually built 7 matrixes: the world one, and the six ones corresponding to the 
continents. The matrix of each continent has been extracted from that of the world exchanges 
leaving the same values and not adjusting (dividing) them for the total trade of each continent. This 
choice is better because otherwise the “gravitational attraction” exerted by the rest of the world 
would have been lost. 
The second dataset is represented by the matrix of geographical distances among countries in terms 
of latitude and longitude between the corresponding capitals. These data come from the French 
CEPII Institute (www.cepii.fr).  
Among the many algorithms that could be employed, we chose the following four: 
• (A) matrix of distance in absolute values; 
• (B) the previous matrix modified by taking the log2 of absolute values; 
• (C) the matrix of distance in absolute values modified by per-capita GDP; 
• (D) the previous matrix modified by taking the log2. 
Therefore, in order to understand if the gravity model explains international trade we built four 
types of estimated (expected) trade exchanges matrixes. For each nation xi all the ratios between the 
GDP per-capita in US$ of xj ( xj�xi) countries and the distances between xi and xj has been 
calculated. This way we obtained a square matrix whose cells contain the ratios just described in 
percentage of the total actual export of the xi country. 
 
Tab. 1 Matrix of distance between nations (Dx, y = distance between countries x and y) 
  X1 X2 X3 … Xj … Xn 

X1 0 D1,2 D1,3 … D1,j … D1,n 

X2 D2,1 0 D2,3 … D2,j … D2,n 

X3 D3,1 D3,2 0 … D3,j … D3,n 

… … … … … ... … … 

Xi Di,1 Di,2 Di,3 … Di,j … Di,n 

… … … … … … … … 

Xn Dn,1 Dn,2 Dn,3 … Dn,j … 0 

 
Tab. 2 Matrix of ratios between per-capita GDP in US$ and distance between nations (GCy = GDP 
pro capita in US$ of the country y) 

   X1 X2 X3 … Xj … Xn 

X1 0 GC2/D1,2 GC3/D1,3 … GCj/D1,j … GCn/D1,n 

X2 GC1/D2,1 0 GC3/D2,3 … GCj/D2,j … GCn/D2,n 

X3 GC1/D3,1 GC2/D3,2 0 … GCj/D3,j … GCn/D3,n 

… … … … … … … … 

Xi GC1/Di,1 GC2/Di,2 GC3/Di,3 … GCj/Di,j … GCn/Di,n 

… … … … … … … … 

Xn GC1/Dn,1 GC2/Dn,2 GC3/Dn,3 … GCj/Dn,j … 0 
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Tab. 3 Matrix of the row percentage of ratios between per-capita GDP in US$ and distance between 
nations (Tx = total row value of the country x) 
  X1 X2 X3 … Xj … Xn 

X1 0 (GC2/D1,2)/T1 (GC3/D1,3)/T1 … (GCj/D1,j)/T1 … (GCn/D1,n)/T1 

X2 (GC1/D2,1)/T2 0 (GC3/D2,3)/T2 … (GCj/D2,j)/T2 … (GCn/D2,n)/T2 

X3 (GC1/D3,1)/T3 (GC2/D3,2)/T3 0 … (GCj/D3,j)/T3 … (GCn/D3,n)/T3 

… … … … … … … … 

Xi (GC1/Di,1)/Ti (GC2/Di,2)/Ti (GC3/Di,3)/Ti … (GCj/Di,j)/Ti … (GCn/Di,n)/Ti 

… … … … … … … … 

Xn (GC1/Dn,1)/Tn (GC2/Dn,2)/Tn (GC3/Dn,3)/Tn … (GCj/Dn,j)/Tn … 0 

 
Tab. 4 Matrix of the estimated export values (EVx = total actual export of the xi country) 
  X1 X2 X3 … Xj … Xn 

X1 0 ((GC2/D1,2)/T1)*EV1 ((GC3/D1,3)/T1)*EV1 … ((GCj/D1,j)/T1)*EV1 … ((GCn/D1,n)/T1)*EV1 

X2 ((GC1/D2,1)/T2)*EV2 0 ((GC3/D2,3)/T2)*EV2 … ((GCj/D2,j)/T2)*EV2 … ((GCn/D2,n)/T2)*EV2 

X3 ((GC1/D3,1)/T3)*EV3 ((GC2/D3,2)/T3)*EV3 0 … ((GCj/D3,j)/T3)*EV3 … ((GCn/D3,n)/T3)*EV3 

… … … … … … … … 

Xi ((GC1/Di,1)/Ti)*EVi ((GC2/Di,2)/Ti)*EVi ((GC3/Di,3)/Ti)*EVi … ((GCj/Di,j)/Ti)*EVi … ((GCn/Di,n)/Ti)*EVi 

… … … … … … … … 

Xn ((GC1/Dn,1)/Tn)*EVn ((GC2/Dn,2)/Tn)*EVn ((GC3/Dn,3)/Tn)*EVn … ((GCj/Dn,j)/Tn)*EVn … 0 

 
In order to obtain the three other types of tests of the gravity model, the above procedure has been 
repeated by using the: 
• log2 of the distances instead the normal distances values; 
• log2 of the per-capita GDP in US$ instead the normal per-capita GDP in US$; 
• log2 of the distances and log2 of the per-capita GDP in US$ instead the two normal values. 
 

4. The main results 
In order to test the gravity model we calculated the QAP index1 for all the 7 matrixes (the world 
trade plus those of the six continents) and for all the measures employed for the test: simple 
distance (tab. 5), log2 distance (tab. 9), log2 per-capita GDP (tab. 10), and log2 per-capita GDP and 
log2 distance (tab. 11)2. 
The first clear result is that the highest average correlation occurs without any logarithmic 
adjustment of the two variables: as can be seen from tab. 6, average correlation decreases from 56 
to 40% when both variables are measured in log2. Hence, it seems that there is no scale effect of 
transportation costs with distance increasing, neither any disturbance of the huge income variance. 
Consequently, it is enough to focus on the first type of correlation. 
The second main result is that the two variables we have chosen do not explain world trade, because 
the correlation index is 56% in 2002 and lowers to 51% in 2006. This latter data indicates that the 
increase of world trade integration does not distribute itself in relation to per-capita GDP and 
geographical distance. 
A third interesting result comes from the longitudinal analysis, which shows that Africa’s 
correlation index drops down of 44% and Asia of 14%, while that of all the other countries 

������������������������������������������������������������

1 The QAP index is the Pearson’s correlation coefficient as it is implemented into the software Ucinet 6.5 for social 
network analysis (Borgatti et al., 2002).  
2 To see these latter three tables go to Appendix 2. 
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decreases only slightly and that of South America increases considerably (39%). This finding 
suggests that the hard decline in correlation does not depend on the level of development of the 
continent, and neither on its size. In short, none of the two variables we used in our gravity model 
(per-capita GDP and distance) seems to capture this phenomenon. 
The fourth main result is that Oceania’s correlation is very high (more than 92% alongside the five 
years), followed by that of North America, which remains more than 74% for the whole period. 
Conversely, that of EU and Asia is similar and quite low, while that of Africa starts very low (32%) 
and ends up even lower (18%) and that of South America starts near that of Africa (33%) and grows 
up to 46%. Even these findings suggest that the two variables we used do not grasp the structure 
and dynamics of world trade, because continents similar in terms of size or per-capita GDP or both 
do not behave consistently. 
 
Tab. 5 

QAP Correlations of international trade 
  2002 2003 2004 2005 2006 var. 2002/2006 
World 0.56 0.53 0.52 0.52 0.51 -9% 
Africa 0.32 0.24 0.20 0.18 0.18 -44% 
North America 0.77 0.77 0.76 0.77 0.74 -4% 
South America 0.33 0.41 0.45 0.44 0.46 +39% 
Asia 0.57 0.53 0.52 0.51 0.49 -14% 
Europe 0.55 0.53 0.53 0.52 0.51 -7% 
Oceania 0.95 0.95 0.95 0.93 0.92 -3% 

 
 
Tab. 6 Whole correlation 
  QAP types 
 Main statistical indicators 1 2 3 4 
Mean 0.56 0.52 0.52 0.40 
Std. dev. 0.22 0.23 0.12 0.09 
Coeff. var. 0.39 0.43 0.22 0.22 
 
What could be a good explanation? A reasonable conjecture could be linked to the presence of a 
power-law form of distribution of world trade web, and more specifically to the interconnections 
between the most important countries in each continent. The idea is that, if in a continent the early 2 
or 3 largest traders are actually very large and adjacent, then the others become true satellite, and 
that group of the primer 3 or 3 becomes the “gravitational kernel” of the whole continent. This is 
highly resilient to changes in the trade between satellites and between the satellites and the kernel. 
This phenomenon could explain the extremely high correlation of Oceania, where the inter-trade 
between Australia and New Zealand clearly dominates all the other countries, and even the high 
correlation of North America, where the inter-trade between US and Canada also dominates all the 
other countries. 
In order to test this hypothesis, we proceeded to calculate a simple concentration index (tab. 7) per 
each continent, indicating the share of the highest bilateral trade. Moreover, we weighted it for the 
average distance among countries within the continent (tab. 8). The results support the hypothesis, 
because the continents with the high correlations are just those with the highest concentration ratios, 
and vice versa. Finally, the correlation between the simple and the weighted concentration ratios 
and the QAP (tab. 5) is extremely high: 83 and 87%, respectively  
 
Tab. 7 
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Simple concentration index 
  2002 2003 2004 2005 2006 
World 0.06 0.06 0.06 0.05 0.05 
Africa 0.08 0.10 0.08 0.08 0.08 
North America 0.57 0.58 0.57 0.58 0.56 
South America 0.25 0.29 0.29 0.30 0.28 
Asia 0.17 0.17 0.17 0.16 0.15 
Europe 0.05 0.05 0.05 0.05 0.05 
Oceania 0.77 0.77 0.77 0.74 0.72 
 
 Tab. 8  Concentration index weighted with average distance 
  2002 2003 2004 2005 2006 
Africa 0.02 0.03 0.02 0.02 0.02 
North America 0.29 0.29 0.29 0.29 0.28 
South America 0.09 0.10 0.10 0.10 0.10 
Asia 0.04 0.04 0.04 0.04 0.04 
Europe 0.03 0.03 0.03 0.03 0.03 
Oceania 0.31 0.31 0.31 0.30 0.29 
 

5. Discussion and conclusions 
Social network analysis is a methodology suited particularly well for dealing with international 
trade issues, because it is able to investigate the topological properties of the world trade web. It can 
be used certainly to test, and likely also to build theories and models like the gravitational model. 
By using the standard variables of per-capita GDP and geographical distances among countries’ 
capitals, it is not estimated a gravity equation rather than a new world trade network, which then is 
compared to the actual one. 
The analysis showed that the two networks are uncorrelated at the world level of aggregation, and 
correlated only for some continents but in a quite inexplicably way. Moreover, it has been found 
that the reduction of variables variance through the logarithmic transformation worsens the indexes 
of correlation. Finally, the degree of correlation decreases during the observed time. Hence, the 
nearly standard gravity model results rejected. 
Conversely, at least at continent level, a different hypothesis has been confirmed: the presence of 
two or three large and adjacent countries, which usually trade bilaterally high volumes, represents 
the key-variable for understanding the distribution of international trade. When there is such a 
“gravitational kernel”, then the remaining network becomes resilient to even substantial changes. 
This phenomenon indicates also a power law distribution of exchanges, and can be seen as well as a 
kind of gravitation model. 
When no any “gravitational kernel” occurs into the specific case, then new variables should be 
found and eventually integrated or substituted to those employed in the present model. Moreover, 
the rejection of the gravity model we run in this paper does not say anything respect to what could 
result by changing the variables used and the research field. Indeed, the distribution of exchanges 
can be very different according to the regional level, the industry or the single countries under 
investigation. 
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Appendix 1 
Tab. 9 

QAP Correlations of international trade with log 2 distance 

  2002 2003 2004 2005 2006 

World 0.41 0.41 0.40 0.39 0.39 

Africa 0.19 0.18 0.17 0.16 0.18 

North America 0.65 0.66 0.67 0.68 0.67 

South America 0.50 0.58 0.60 0.61 0.61 

Asia 0.41 0.38 0.37 0.36 0.33 

Europe 0.56 0.55 0.55 0.53 0.52 

Oceania 0.94 0.94 0.94 0.92 0.91 
 
Tab. 10 

QAP Correlations of international trade  with log 2 per-capita GDP 

  2002 2003 2004 2005 2006 

World 0.51 0.52 0.52 0.52 0.51 

Africa 0.41 0.32 0.31 0.31 0.29 

North America 0.64 0.65 0.64 0.65 0.64 

South America 0.35 0.39 0.41 0.42 0.42 

Asia 0.60 0.58 0.57 0.56 0.55 

Europe 0.65 0.65 0.65 0.65 0.66 

Oceania 0.57 0.57 0.56 0.56 0.55 
 
Tab. 11 

QAP Correlations of international trade with log 2 per-capita GDP and log 2 distance 

  2002 2003 2004 2005 2006 

World 0.30 0.31 0.31 0.31 0.31 

Africa 0.34 0.33 0.33 0.32 0.30 

North America 0.32 0.32 0.32 0.32 0.32 

South America 0.43 0.47 0.49 0.49 0.50 

Asia 0.40 0.38 0.38 0.38 0.38 

Europe 0.54 0.54 0.55 0.54 0.54 

Oceania 0.48 0.48 0.48 0.48 0.47 
 
Appendix 2 
World market share per country in each continent 
Tab. 12 

Africa  Europe  

World market share World market share 

Country  2002 2006 Country 2002 2006 

Algeria  0.31% 0.48% Albania  0.01% 0.01% 

Angola  0.11% 0.25% Armenia, Republic of 0.01% 0.01% 
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Benin  0.00% 0.00% Austria  1.32% 1.23% 

Burkina Faso  0.00% 0.00% Azerbaijan, Republic of 0.04% 0.06% 

Burundi  0.00% 0.00% Belarus  0.13% 0.18% 

Cameroon  0.03% 0.04% Belgium  3.56% 3.30% 

Cape Verde  0.00% 0.00% Bosnia and Herzegovina  0.01% 0.03% 

Central African Republic  0.00% 0.00% Bulgaria  0.09% 0.13% 

Chad  0.00% 0.02% Croatia  0.08% 0.09% 

Comoros  0.00% 0.00% Cyprus  0.01% 0.01% 

Congo, Republic of 0.02% 0.06% Czech Republic  0.64% 0.86% 

Cote d'Ivoire  0.08% 0.07% Denmark  0.93% 0.83% 

Djibouti  0.00% 0.00% Estonia  0.07% 0.08% 

Egypt  0.10% 0.17% Finland  0.75% 0.69% 

Equatorial Guinea  0.03% 0.06% France  5.39% 4.38% 

Ethiopia  0.01% 0.01% Georgia  0.01% 0.01% 

Gabon  0.05% 0.04% Germany  10.20% 9.94% 

Gambia, The 0.00% 0.00% Greece  0.16% 0.18% 

Ghana  0.03% 0.02% Hungary  0.57% 0.68% 

Guinea  0.01% 0.01% Iceland  0.04% 0.03% 

Guinea-Bissau  0.00% 0.00% Ireland  1.45% 0.98% 

Kenya  0.03% 0.03% Italy  4.17% 3.72% 

Liberia  0.02% 0.01% Kazakhstan  0.13% 0.25% 

Libya  0.17% 0.36% Latvia  0.04% 0.06% 

Madagascar  0.01% 0.01% Lithuania  0.09% 0.13% 

Malawi  0.01% 0.01% Luxembourg  0.17% 0.21% 

Mali  0.00% 0.00% Macedonia, FYR 0.02% 0.02% 

Mauritania  0.01% 0.01% Malta  0.03% 0.02% 

Mauritius  0.03% 0.02% Moldova  0.01% 0.01% 

Morocco  0.13% 0.12% Netherlands  4.03% 4.14% 

Mozambique  0.01% 0.02% Norway  1.01% 1.10% 

Niger  0.00% 0.00% Poland  0.69% 1.00% 

Nigeria  0.30% 0.48% Portugal  0.43% 0.38% 

Rwanda  0.00% 0.00% Romania  0.23% 0.29% 

Sao Tome and Principe  0.00% 0.00% Russian Federation  1.76% 2.61% 

Senegal  0.01% 0.01% Serbia and Montenegro 0.02% 0.00% 

Seychelles  0.00% 0.00% Slovak Republic  0.24% 0.38% 

Sierra Leone  0.00% 0.00% Slovenia  0.17% 0.20% 

South Africa  0.37% 0.46% Spain  1.93% 1.84% 

Sudan  0.03% 0.05% Sweden  1.38% 1.33% 

Tanzania  0.01% 0.01% Switzerland  1.53% 1.33% 

Togo  0.00% 0.01% Turkey  0.56% 0.71% 

Tunisia  0.11% 0.10% Ukraine  0.29% 0.35% 

Uganda  0.01% 0.01% United Kingdom  4.52% 3.71% 
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Zambia  0.01% 0.03% � � �

Zimbabwe  0.03% 0.01% � � �

Tab. 13 

North America  Asia  

World market share World market share 

Country 2002 2006 Country 2002 2006 

Bahamas, The 0.02% 0.02% Afghanistan 0.00% 0.00% 

Barbados  0.00% 0.00% Bahrain, Kingdom of 0.04% 0.06% 

Belize  0.00% 0.00% Bangladesh  0.08% 0.10% 

Canada  4.24% 3.51% Brunei Darussalam 0.06% 0.06% 

Costa Rica  0.04% 0.12% Cambodia  0.02% 0.03% 

Dominica  0.00% 0.00% China  6.34% 8.61% 

Dominican Republic  0.08% 0.05% India  0.82% 1.10% 

El Salvador  0.05% 0.03% Indonesia  0.93% 0.99% 

Grenada  0.00% 0.00% Iran, Islamic Republic of 0.30% 0.52% 

Guatemala  0.07% 0.06% Israel  0.46% 0.40% 

Haiti  0.00% 0.01% Japan  6.57% 5.46% 

Honduras  0.02% 0.05% Jordan  0.03% 0.04% 

Jamaica  0.02% 0.02% Korea, Republic of 2.60% 2.56% 

Mexico  2.69% 2.24% Kuwait  0.24% 0.34% 

Netherlands Antilles  0.02% 0.03% Kyrgyz Republic  0.01% 0.01% 

Nicaragua  0.01% 0.02% Lao People's Dem. Republic 0.00% 0.01% 

Panama  0.01% 0.01% Lebanon  0.02% 0.02% 

St. Kitts and Nevis  0.00% 0.00% Malaysia  1.51% 1.42% 

St. Lucia  0.00% 0.00% Maldives  0.00% 0.00% 

St. Vincent and the Grenadines  0.00% 0.00% Mongolia  0.01% 0.01% 

Trinidad and Tobago  0.06% 0.12% Myanmar  0.04% 0.04% 

United States  11.34% 9.16% Nepal  0.01% 0.01% 

Tab. 14 � � Oman  0.18% 0.21% 

South America  Pakistan  0.16% 0.15% 

World market share Philippines  0.55% 0.41% 

Country 2002 2006 Qatar  0.18% 0.27% 

Argentina  0.43% 0.41% Saudi Arabia  1.08% 1.64% 

Bolivia  0.02% 0.03% Singapore  1.99% 2.36% 

Brazil  0.95% 1.21% Sri Lanka  0.07% 0.06% 

Chile  0.28% 0.50% Syrian Arab Republic  0.11% 0.08% 

Colombia  0.20% 0.22% Tajikistan  0.01% 0.01% 

Ecuador  0.08% 0.11% Thailand  1.11% 1.15% 

Guyana  0.01% 0.01% Turkmenistan  0.05% 0.06% 

Paraguay  0.01% 0.02% United Arab Emirates  0.54% 0.83% 

Peru  0.13% 0.21% Uzbekistan  0.03% 0.04% 

Suriname  0.01% 0.01% Vietnam  0.26% 0.33% 
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Uruguay  0.04% 0.04% Yemen, Republic of 0.05% 0.06% 

Venezuela 0.39% 0.58% � � �

Tab. 15 

Oceania  �  Tab. 16   

World market share � Average distance among capitals 

Country 2002 2006 �  Continent Km 

Australia  1.01% 1.04% � Africa 3637 

Fiji  0.01% 0.01% � North America 1982 

New Zealand  0.23% 0.19% � South America 2856 

Papua New Guinea  0.03% 0.03% � Asia 3989 

Samoa  0.00% 0.00% � Europe 1764 

Solomon Islands  0.00% 0.00% � Oceania 2500 

Tonga  0.00% 0.00% � � �

Vanuatu  0.00% 0.00% � � �

 


