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Abstract 

It has often been observed that exports of developing countries are highly concentrated 

resulting in greater volatility and lower growth. Borrowing from a model due to Romalis 

(2004) where the pattern of bilateral trade is fully-determined in a two-region world, I show 

that bilateral trade between Southern countries is less concentrated than bilateral trade from 

Southern to Northern countries. This suggests that the choice of trade partners matters for 

diversification. The model’s prediction that exports of the South are more concentrated in their 

comparative advantage on northern markets than on southern markets is robust to systematic 

variations in the model’s parameters describing technology and trade costs and is amplified 

when trade costs between southern countries are low. This prediction is then confirmed with a 

highly disaggregated trade database (HS-6 digit) for 102 trade partners over the period 1995-

2007. Results show that for any country, the more trading partners are similar in terms of 

endowments in physical capital, human capital and land the more their exports are diversified. 
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Introduction 

With the availability of disaggregated trade data, recent literature has studied various aspects of 

the pattern of trade of developing countries. One strand, starting with Hausmann, Hwang and 

Rodrik (2004), has emphasized the importance of what countries export for their overall 

performance in terms of economic growth or for the volatility of their growth. Another strand 

has examined the patterns of diversification as countries develop (e.g. Cadot, Carrère, and 

Strauss-Kahn (2007)), and the consequences of a lack of diversification in terms of volatility 

and vulnerability to external shocks, resulting in lower growth (Di Giovanni and Levchenco 

(2008))
3
. However, no one has yet explored the possibility that diversity in a country's export 

structure may depend on the destination of its exports. This paper explores this aspect of export 

diversification. 

Developing countries are the most affected by the problem of concentration of exports while at 

the same time developed countries where competition is fierce are the main destination of their 

exports. The extreme concentration of developing country exports in a few sectors could then 

reflect both specialization according to their comparative advantage and their inability to 

penetrate the market of developed countries that are very competitive in other sectors. This 

prediction is in line with neoclassical trade theories that support that trade specialization mainly 

occurs when the trading partners are very different in terms of comparative advantage. 

However this neoclassical vision ignores a distinguished literature in the development field 

going back to the theories of the 1950s that argued that poor countries were unable to develop 

because of their concentrated trade patterns, sometimes referred to as ‘monoculture’ 

economies. This concentration in exports in these economies also resulted in greater 

vulnerability to terms-of-trade volatility because their exports were concentrated in primary 

commodities. Indeed, the dependency theorists of that epoch argued that protecting markets 

from developed-country imports but opening them to developing-country neighbors would help 

these countries industrialize and by the same token, to achieve the required diversification in 

their production and export structures to industrialize successfully.
4
  

While the strategy of industrialization by import-substitution has been discarded, interestingly, 

the idea that markets should be opened up to developing-country partners has resurfaced in the 

literature on trade facilitation where it is argued that access to international markets and to the 

gains from trade is impeded by high trade costs due to deficient infrastructure, both soft and 

hard, and more to inappropriate domestic policies than to high tariff protection.  Now that 

policy-imposed barriers to trade have been largely reduced, the transaction costs represent the 

                                                           
3
  For studies on the impact of trade on the volatility of growth and on the vulnerability of developing countries  

see Loayza and Raddatz (2007), Bejan (2010) , Jansen (2004) ). Di Giovanni and Levchenko (2008) and Haddad, 

Lim and Saborowski (2010) study the channels by which export concentration is associated with greater volatility. 

Di Giovanni and Levchenco (2010) underlined that the sector composition of exports of one country determine the 

risk content of these exports in terms of growth volatility. 
4
  See Prebisch (1950). Note that the first wave of regional trade agreements among developing in the 1960s aimed 

at lowering trade barriers among regional developing country partners while keeping barriers to trade high with 

developed –country partners. See de Melo and Panagariya (1993). 
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greatest barrier to a more diversified export base necessary for a successful development 

strategy.
5
  

As argued by Linder and Chenery among others, countries acquire the required capabilities to 

export by learning about the domestic market or that of partners with similar preferences 

(usually neighbors with similar endowments).
6
 This suggests that it is useful to examine the 

pattern of export diversification in a North-South trade model in which differences in factor 

endowments play a key role but also one in which intra-industry trade in differentiated products 

take place and in which differences in barriers to trade within and across regions bears on the 

commodity structure of trade.  I adapt a model due to Romalis (2004) to show that trade 

between developing countries would lead to a more diversified export structure. 

The confrontation of the model to disaggregated bilateral trade data confirms the model's 

predictions that exports between two similar (`Southern') countries are more diversified than 

exports between a `Southern' and a `Northern' country. This finding is robust to different 

specifications and remains relevant when other possible determinants of the concentration of 

exports are introduced.  

The literature on the bilateral determinants of export diversification is small and mostly 

empirical. Differences in product diversification across country’s bilateral exports were 

identified by Amurgo-Pacheco and Pierola (2008) when they studied the extensive margin of 

bilateral trade and by Sanguinetti, Pantano and Posadas for Latin American countries (2004). 

Both found a greater diversification of exports with close partners when they introduced the 

determinants from the gravity model as distance, trade agreements and tariff preferences. But 

little work has been done to bring a theoretical foundation to the determination of the 

diversification of exports across partner and to the composition of bilateral exports
7
.  

The paper is also a complement to another literature on the supply-side causes of the lack of 

diversification of developing countries (Imbs and Warziag (2003) and Cadot, Carrère and 

Strauss-Kahn).  

This paper is also very close to the literature on intra industry trade which also examine the 

content of bilateral trade (Krugman (1981) , Bergstrand (1990),Venable and al (2003), Brulhart 

(2008)). This literature is mainly based on the simple model of Krugman and Helpman (1985) 

which is also the base for the model of Romalis (2004) used in this paper. In the Krugman and 

Helpman model, the association of HOV comparative advantage and monopolistic competition 

shed light on the factor content of bilateral trade. In this framework where the relative 

endowments are the only determinants of the pattern of exports, the net factor content of trade 

between similar countries is zero which gives the conclusion that the share of intraindustry 

trade is higher when the partners have the same endowments. However, the absence of 
                                                           
5
  As put by Rodrik (2009, p.4) « In other words, poor countries become rich by producing what rich countries 

produce ».  
6
  See Chenery, Robinson and Syrquin (1987) and Linder (1961 ). 

7
 Most theories focus on one of two aspects of international trade. On the one hand, many authors have explored 

the determinants of the volume of bilateral exports thereby providing a theoretical framework for the gravity 

equation (Anderson (1979), Anderson and Van Wincoop (2003), Helpman and Melitz (2007)). On the other hand, 

many contributions have explored the sectoral pattern of a country's exports (e.g. the general equilibrium models 

of Krugman(1979), Helpman (1981), and Dornbush-Fisher-Samuelson (1980)). 
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transport costs and the Factor Price Equalization which characterize this model prevent from 

any distinction between the volumes of exports across destinations and therefore do not 

determine the commodity pattern of bilateral exports. Actually, in the model without transport 

costs, any country exports the same bundle to each destination or there is not enough bilateral 

variables to distinguish between the exports volumes across destinations. Therefore the 

literature of intra industry trade links the bilateral factor endowments to the content of bilateral 

trade but provides only a broad conclusion on the factor content and does not give any clear 

prediction about diversification of exports. In this paper, I show that the introduction of 

bilateral trade costs to the framework of Helpman and Krugman made by Romalis clarify the 

product content and the volume of exports across destination. I show that for a given exporter, 

its exports are more diversified when the destination is the market of similar endowed partners 

and are more concentrated when the market of destination is a country with different factor 

endowment. 

 

Once clarified the role of the differences of endowments of the trade partners on the 

diversification of exports, I then introduce more flexibility and realism to the model by 

allowing transport costs to differ between and within the regions North and South. This makes 

me able to discuss the role of the endowments of the partners by taking into account the 

complexity of the geography highlighted by the recent literature on economy geography ( 

Krugman and Venables (1995) and Davis and Weinstein (1998)). The countries have then 

different market accesses to the several importer markets and the imports from a given exporter 

are then determined not only by the importer endowments but also by the endowments of the 

other main competitors on this market. 

 

The paper is organized as follows. Section 2 develops the model and studies the theoretical 

determinants of the diversification of bilateral export. Section 3 presents the data and describes 

the sample. Section 4 discuss the econometric results for a panel of 102 trading partners (80 

developing countries) between 1995 and 2007 and tests the robustness of the results. Section 5 

concludes. 
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2. Bilateral Export Diversification in the Romalis Model  

To study trade diversification across partners, I need a model that determines the commodity 

structure of production and trade between all country pairs.  

Romalis (2004) developed a two-region North-South (N-S) model (all countries within each 

region are symmetric) with two factors of production, skilled and unskilled labor. Following 

Dornbush Fisher and Samuelson (1980), these factors are employed in a continuum of 

industries that differ in skill-labor intensity. But in this HOV setting, there is no intra-industry 

trade and no intra-regional trade. By blending the monopolistic competition model à la 

Krugman (1979) with a continuum of varieties within each industry, Romalis obtains a model 

similar to the model of Helpman and Krugman 1985 but with a continuum of goods. To make 

the model tractable, Romalis imposes identical Cobb-Douglas preferences for goods, identical 

homothetic tastes for varieties, identical Cobb-Douglas technology with identical returns to 

scale across all firms regardless of the region they belong to.  

Importantly, Romalis add bilateral transport costs to the model and uses it to characterize 

precisely the world trade patterns
8
. In particular, he shows that countries capture larger share of 

world trade of goods that more intensively use their abundant factor. In term of diversification 

of exports, this implies that countries tend to have their exports relatively concentrated in their 

comparative advantage. This prediction is directly in line with the traditional Heckscher-Ohlin 

prediction, but the introduction of transport costs allows Romalis to formalize clearly the 

prediction in term of pattern of exports. 

 

The introduction of transport costs in the model makes also possible for the first time to 

distinguish the commodity pattern of exports across destinations which allow this trade model 

to tell us something about diversification of bilateral exports. This aspect has not been 

exploited by Romalis (2004). 

As Davis and Weinstein (1996) argue when they compare the comparative advantage theory to 

the Home market effect theory, transport costs make local products relatively cheaper and give 

a market advantage to local varieties in particular in industries where the country has a 

comparative advantage because the prices at home for these goods are the lowest in the world
9
.  

Importantly, this makes countries import larger shares of goods where they have a comparative 

                                                           
8
 Romalis then shows that this model highlights two important characteristics of world trade patterns. First, 

countries capture larger shares of world production and trade in commodities that use more intensively their 

abundant factor (the quasi Heckscher Ohlin prediction). In the same vein, he shows a quasi-Rybczynski effect, i.e. 

countries that accumulate a factor faster than the rest of the world will see their production and export structure 

move towards commodities that use more intensively that factor. In other words, and as the trade data suggest, 

Northern countries capture a larger share of world trade (and world revenue) in the most skill-intensive goods. 

Likewise, over a thirty-year period, the world trade share pattern of  ‘Asian Miracle` countries on the continuum of 

goods (ranked by increasing skill-intensity) converges towards that of the high-income Western Europe and 

Japanese economies.  

 
9
 This differs radically from the situation without transport costs where they were indifferent to consume local 

goods than foreign goods (because the prices for all goods were the same in all countries!) 
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disadvantage. The determination of the bilateral export bundle is then given both by the 

comparative advantage of the exporter and of the importer.  

 

In section 2.1, I briefly set the model and I present the expressions for exports of Southern 

firms to each destination for one good. Then, recalling that regions differ only in terms of 

relative factor abundance and assuming first that transports costs are identical between country 

pairs, I show in section 2.2 that exports of a country in the South to other countries in the 

region (South-South trade) are more diversified than exports to countries in the North (South-

North trade). Measuring the concentration of exports by the Gini coefficient, I prove that GSS 

<GSN (and likewise GNN <GNS). The assumption of equal bilateral transports costs being very 

unrealistic, I then discuss the extension of the model to different transport costs between 

country pairs in section 2.3. I show that in this context and for a given exporter, not only the 

importer endowments influence the diversification of exports but also the endowments of the 

main competitors on the importer market, i.e. of countries with a better market access.  

2.1. The commodity pattern of bilateral exports in the model 

Each region can potentially produce a continuum of goods 0<z<1 ranked in increasing order 

according to their skilled-labor intensity. The world is symmetric, with M countries in the 

North and M countries in the South. Let an asterisk denote a variable for the North. Within 

each industry z, each one of n (n*) firms supplies a different variety.  q
S
(z,i) is the supply of 

variety i of good z by a typical firm in a Southern country. Therefore the number of varieties of 

good z in the world is given by: N(z)=M(n(z) + n*(z)). Consumers have identical Cobb-

Douglas preferences on the continuum of goods z. As a consequence, a constant fraction of 

income ���� is spent on industry z in every country. A CES aggregator with elasticity of 

substitution σ>1 represents preferences over varieties so that varieties are consumed in 

proportions that depend only on their relative prices.  

 

To study export diversification, I would like to compare the pattern of bilateral exports for a 

given country across goods. As shown in the appendix 1 where the full model is developed, the 

expression for exports from a southern country to another southern country for a good z is then 

given by: 

 

������ � ����� 	���
τ��������

�������               �1� 

 

 

and the corresponding expression for exports from a southern country to a northern country is 

given by: 

 

������ � ������ 	���
τ���������

��������                 �2� 

 

Where ��� and ���� are the ex-factory gate prices set by southern and northern firms 

respectively. Y and Y* are the revenue of southern and northern countries respectively. τNS;τS 

and τN  represent respectively transport costs between southern and northern countries, between 
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southern countries and between northern countries. Similar expressions carry over for bilateral 

exports from the North.  

In these expressions, G and G* are the price indexes of good z on the importer’s markets 

(respectively for southern and northern markets). These indexes reflect the extent of the 

competition on these markets for each good z
10

.  

 

� � �	��� � �� � 1�	�τ����� � �	��τ��������� ����              �3� 

And 

�� �  	����� � �� � 1�	��τ������ � �	�τ������!� ����          �4� 

 

 

Consider each expression (1) and (2) for southern bilateral exports. If z is produced, bilateral 

exports are proportional to the size of the respective market given by Y and Y* and to the 

expenditure shares b(z) given by the Cobb-Douglas preferences over goods. Moreover, in each 

expression, the exports from the South to one importer will be greater the more competitive the 

southern firms are, i.e. the lower their price p(z) relative to the price index G(z) for the market 

and the higher the varieties of good z n(z) it produce.   

 

The best way to illustrate the properties of the model is to use simulation analysis to show how 

southern bilateral export volumes vary along the skill intensity of the goods, and then among 

goods (figure 1a and 1b respectively). To simplify the analysis, the pattern of southern exports 

is first analyzed in the symmetric world set in Romalis (2004) where transport costs between all 

countries are the same (τNS= τS = τN=τ). This assumption is relaxed in the section 2.3. For future 

reference, the selected parameters in figure 1 are # =1.5; the substitutability across varieties 

within an industry is substantial but far from perfect (σ=5 ), and the North has twice the skilled 

labor of the South and half the unskilled labor of the South (β=1/3 ,  β*=2/3 ). 
11

 

 

------------------------------------------------------------------------------------------------------------- 

Figure 1: Inter and Intra-Regional bilateral exports according to the skill intensity of industry. 

Figure 1a: South-North and South-South exports 

Figure 1b: North -South and North -North exports 

-------------------------------------------------------------------------------------------------------------- 

 

Three characteristics describe the pattern of southern exports within and across regions and are 

relevant to study their diversification (expressions and formal analysis are presented in 

appendix 2). First, southern exports tend to be concentrated in low-skill intensive goods. 

Second, southern firms export more low-skill goods to the North and more high skill goods to 

the South. Third, the exports to the North decrease faster than the exports to southern countries 

as the skill intensity of the goods rises.  

 

                                                           
10

 The expressions of G and G* correspond to the average prices paid by the consumers respectively of a southern 

and a northern country to buy all the varieties of good z in the world, weighted by the quantities consumed of each 

variety. For example, northern consumers are buying products from their own domestic market at the single 

factory gate price of  � . But to consume products from the M-1 other northern countries they have to pay this 

price increased by the transport cost �#�  and for varieties from the South the price they should pay is  #��. The 

symmetric relation holds for southern consumers. 
11

 β and  β
*
 denotes the proportion of skilled labor in the south and in the north respectively. For the number of 

countries in each region, I take M=2. The Gini coefficients resulting from this simulation for intra and inter-

regional trade are reported in row 1 of table 1. 
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Comparative advantage. First, comparative advantage implies that exports from the South 

decline along the skill intensity of industry, as shown in figure 1a, i.e. that: 

 0SSX

z

∂
<

∂
     and  0SNX

z

∂
<

∂
 

 

This result reflects the quasi Heckscher-Ohlin prediction highlighted by Romalis that the share 

of the world revenue captured by the south is decreasing in the skill intensity of the good. The 

South is relatively abundant in unskilled labor and then, Southern firms set lower prices than 

northern firms for varieties of goods intensive in unskilled labor and produce a wider range of 

varieties of these goods
12

. As suggested by the previous expressions, in a world with identical 

transport costs and identical preferences between countries, this results in higher southern 

exports for low-skill goods to each destination. As the skill intensity increases, the relative 

price of the south increase and the number of southern varieties decrease and therefore the 

southern exports become lower. Southern exports are then concentrated in low skill intensive 

goods. Symmetrically, northern exports are concentrated in high-skill goods. 

 

Pattern of exports across destinations. The extent of the concentration of southern exports in 

low-skill goods is not the same across importer markets. As the expressions for G and G* 

indicate, southern firms are in competition with other southern firms and with northern firms on 

each market. Note that if there were no transport costs the exporter shares in one industry 

wouldn’t change across importer’s markets and there would be no differences of bilateral 

export concentration. In a world with transport costs, any southern country share on an importer 

market depends on its relative access to this market compared to the access of its competitors 

(the other southern and northern countries).  

In the simplest case where all transport costs between countries are the same, the only 

difference in terms of competition between the southern and northern markets is determined by 

the relative competitiveness of local producers which have the advantage to sell in their own 

markets without incurring any transport costs. All other countries have an equal access to the 

importer markets. Consequently it is more difficult for any exporter of a low skill good z to 

penetrate a southern country market where consumers can buy from very competitive local 

southern producers, than to penetrate a northern market where the local prices of these varieties 

are high. Therefore, with symmetric transport costs, the southern exporters will export more 

low-skill goods to northern markets than to its southern pairs. This explains why in figure 1a, 

the South-North exports are higher than South-South exports when z is low.  

 

By symmetry, the opposite occurs at the other end of the spectrum for high-skill intensive 

goods for which northern firms are very competitive compared to southern ones: now, not only 

are southern firms not competitive when producing high-skill goods but in addition, face a 

specially tough competition on northern markets. As a result, as shown in figure 1a, for large 

values of z, southern exports to both markets dwindle, and its values in Northern markets 

                                                           
12

 As there is monopolistic competition, the price of good z in each country is determined by the marginal cost of 

production up to a constant and identical markup. Moreover, the number of firms (and hence of varieties) is 

determined by the zero profit condition. The South is relatively abundant in unskilled labor and therefore, is the 

low-cost producer of low-skill intensive goods. If factor proportions are sufficiently different between countries, 

some high-skill goods (high z) will not be produced in the South (n=0), and therefore not exported, because the 

relative costs of the South (inclusive of the mark-up) are too high (i.e if $ � %�
% ��� & ). By symmetry, some low-

skill intensive goods will only been produced in the South (n*=0) if $ ' (. Both the North and the South will 

produce the goods for intermediate factor intensities and/or when factor endowments are not too different.  
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becomes very small. Interestingly, it is easier for southern exporter to sell high skill goods to its 

southern pairs than to the North.  

 

The shape of bilateral exports. Three characteristics determine the competitiveness of a country 

on a market: (i) the relative price set by its firms weighted by the sensitivity of the consumer to 

differences of prices (given by (1-σ)<0), (ii) the relative number of varieties it produces 

captured by the relative number of firms and (iii) its relative access to that market. Define the 

relative number of firms and the relative prices of northern firms for each skill-intensity z, by 

	$��� � )��*�
)�*�  and $��� � %��*�

%�*�  and define +��� � 	$���$������, an indicator of the relative 

competitiveness of the North (excluding differences in market access). 

  

By the forces of comparative advantage, recall that the relative number of northern firms 	$��� 

increases with the skill intensity of the good z (the north produces more varieties of high skill 

goods) and the relative price of northern firms $��� falls as the skill intensity z increases. As 

, ' 1, this implies that +��� is increasing with respect to the skill intensity of the good, i.e. 

+′��� ' 0. The expressions for bilateral exports can then be rewritten as: 

 

������ � ����� #���

�1 � �� � 1�#���� � #����+���                �5� 

And  

������ � ������ #���

�1 � �� � 1�#����+��� � #����              �6� 

 

The asymmetry between these two expressions in the denominators comes from the fact that 

locally produced varieties do not pay transport costs. The coefficient on +��� could be view as 

the market access of northern firms and is higher on northern markets ( �1 � �� � 1�#���� '
#����) because local northern producer have a free access to their own market. Consequently, 

as z increases, exports from the South to the North decrease faster than exports from the South 

to the South. This is reflected in the concave shape of South-South exports and the convex 

shape of South-North exports in figure 1a on the continuum of goods. By symmetry the same 

effect is observed for Northern exports (figure 1b). 

 

Using the differences between southern exports across market and products revealed by the 

exports shape I can now establish that exports between southern countries are more diversified 

than southern exports to northern markets. 

 

2.2 The Relationship between bilateral export diversification and differences of 

endowments of the trade partners. 

 

The concavity and convexity of the intra and inter-regional exports curves on the continuum of 

goods, which are clearly establishes in the appendix 2, also holds for the respective export 

shares, i.e. 

 

2 � 3  �0,1�;   5
67��

5�6 ��� & 0 8	9 567��
5�6 ��� ' 0 

Where the export shares are defined as  
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 7����� � ������
: ����;�9;�

<
 and  7����� � ������

: ����;�9;�
<

 

Figure 2a shows that the commodity shares in southern exports are decreasing with z, have a 

concave shape when the destination is the South (solid line) and a convex shape when the 

destination is the North (dashed line). This result suggests that export shares are more 

homogeneously distributed across goods in South-South exports than in South-North exports. 

Importantly, as shown in the appendix 3, this convexity and concavity implies that intra-

regional trade is always more diversified than inter-regional trade. The Lorenz curve of South-

South exports is above the Lorenz curve
13

 of South-North exports and the Gini coefficient for 

intra-regional trade is lower than for inter-regional trade, i.e. GSS<GSN. 

 

Proposition 1: The Lorenz curve of South-South bilateral exports is above the Lorenz curve of 

South-North bilateral exports:  2@ 3 �0,1�, A���@� B A���@�. i.e. GSS<GSN.  

Proof. See Appendix 3. 

 

Figure 2b plots the Lorenz curves for southern bilateral exports. Symmetrically in the North, 

the Lorenz curve of North-North bilateral exports is above the Lorenz curve of North-South 

bilateral exports and GNN<GNS
14

. 

 

----------------------------------------------------------------------------------------------------------------- 

Figure 2: The greater diversification of South-South exports. 

Figure 2.a.: Industry shares in southern bilateral exports and skill intensity 

Figure 2.b.: Lorenz curve for industry repartition in Southern bilateral exports 

---------------------------------------------------------------------------------------------------------------- 

 

In conclusion, while the model accommodates intra-industry trade and determines the 

commodity composition of trade by origin and destination, it is firmly rooted in the pattern of 

comparative advantage. At the same time, it predicts intra-regional trade is more diversified 

than inter-regional trade. This result is robust to systematic variations in the model’s parameter 

values as shown in the appendix 4, but the transport costs are still assumed to be the same 

across country pairs. This assumption is relaxed in the following section. 

  

2.3. Comparative advantage, market access and export diversification. 

 

Until now, trade costs between all country pairs have been assumed to be identical (τNS= τS = 

τN=τ). This simplification is a fruitful strategy to derive clear theoretical insight on fundamental 

variables in the model. This allows to make predictions on bilateral export diversification 

holding equal the rest of the world. With symmetric transport costs, only local producers have a 

better access in their own market, the other countries being at an identical distance from the 

importer market.  

                                                           
13

 The Lorenz curves plots the cumulative share of exports against the goods ranked in increasing value starting 

with the smallest good. Since the volume of Southern exports is inversely related to the skill-intensity of z, going 

up the Lorenz implies less skill-intensive goods. If each goods are equally represented in exports, the Lorenz curve 

is the diagonal. Then, the more the goods are unequally represented in the exports, the more the Lorenz curve is far 

from the diagonal. 
14

 Because the model is symmetric, identical Lorenz curves depict the concentration of Northern bilateral exports. 

But, in the case of the North, the export shares rise with z whereas in the South they decline with z. The 

corresponding figure for the North is the figure 7 of appendix 8. 
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However, this is a very unrealistic assumption which prevents to understand the real role of 

transport costs empirically. Therefore, in this section, I take a step toward incorporating more 

“real word” geography into the model by varying transport costs between and within regions 

(τs≠τn≠τns= τsn).  

In this framework, expressions (5) and (6) for southern bilateral exports become: 

 

������ � ����� #����

�1 � �� � 1�#����� � #������+���              �7�   
And  

������ � ������ #�����

�1 � �� � 1�#�����+��� � #������        �8�    
 

The new structure of the denominator in these expressions informs us on the changes that the 

introduction of differentiated transport costs between country pairs generate on the importer 

market structures
15

. Recall that +��� is an increasing function of z and reflects the relative 

gross competitiveness of northern firms compared to southern ones, independently of the 

market where they compete. In this context, northern firms have a better access than southern 

firms on southern market if: �1 � �� � 1�#����� & #������. Symmetrically, northern firms 

have a better access than southern firms on the northern market if �1 � �� � 1�#����� '
#������.  

--------------------------------------------------------------------------------------------------------------- 

Table 1 : Pattern of regional trade diversification  

with different set of transport costs between and within regions 

---------------------------------------------------------------------------------------------------------------- 

 

In the previous analysis of exports, southern producers had automatically a better access on 

southern market in average and symmetrically for northern producers. By introducing 

differences in transport costs between country pairs, I allow then multiple configurations in 

term of concentration of bilateral exports across destinations. I discuss some of the most 

relevant ones.  

First consider the simplest case where similar endowed countries are close to each other i.e. 

where regional transport costs (#� and #� ) are lower than north-south transport costs #��.  

Southern firms dominate southern markets and northern firms have a better access on northern 

markets
16

. This case is a generalization of the previous section where local firms had a better 

access. The conclusion is then the same than before but is amplified by the proximity of similar 

countries: it is even more difficult for any exporter to penetrate southern market for low skill 

goods and easier to penetrate the market for high skill goods. The concentration of exports 

between different countries (���  and ���) and the diversification of exports between similar 

                                                           
15

 As transport costs are the same across goods, the numerator is independent of z and then does 

not affect the diversification of exports. 
16

 �1 � �� � 1�#����� ' #������ 8	9 �1 � �� � 1�#����� ' #������. 
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countries (��� and ���) are amplified, as reflected by the results of the simulation in row (2) of 

the table 1, where it has been assumed that: #7 �  #	 � 1.1when #	7 �  1.5. This type of 

configuration of the parameters could be relevant for example for the Argentinean market 

where the main foreign competitors are Bolivian, Chilean and Uruguayan producers, which 

have very similar endowments than local producers. This configuration is also credible for 

developed countries and more particularly for Western European countries which have almost 

the same relative endowments and are very close to each other.  

 

Consider now the less intuitive case where northern producers dominate the southern markets, 

i.e. �1 � �� � 1�#����� & #������  . Transport costs between southern countries are then 

assumed to be very high comparing to transport costs between southern and northern countries 

#��. Because the North is very competitive in high skill goods and dominates the market, the 

competition on its markets is tougher in high skill goods than in low skill goods even if the 

importer is a southern unskilled-labor endowed country. We could imagine, for example that 

Eastern Europe developing countries have the competition on their markets tougher in high 

skill goods than in low skill goods, because of their great proximity with Western European 

countries relatively more endowed in high skill labor. In this case, the concentration between 

southern countries is increased (see simulation of row 3 table1). However, as long as the 

northern firms dominate more the northern markets than the southern ones, i.e. 
EFGHIJK 

��L�K���EGHIJ� &
 �L�K���EFHIJ!

EFGHIJK  the concentration South-North will remain higher than the concentration South-

South.  

 

A last and extreme case correspond to the situation where the northern firms dominate more the 

southern markets than the northern markets, because for example transport costs between 

southern countries are incredibly high and transports costs between the North and the South are 

moderate. This may be illustrated by the situation of African coastal countries for which trade 

to northern destination is often much less costly than trade with inland similar countries. This 

result in reversing the results of the previous simulation: in this case, as illustrated in row (4) of 

the table 1, the concentration of exports will be higher between similar endowed countries than 

between southern and northern countries.  

 

Finally the introduction of different transport costs within and between regions in the world 

gives important additional insight to the determination of diversification of bilateral exports by 

taking into account the different market access of countries on the importer markets. Then, the 

structures of the importer markets are different not only because of the better access of local 

producer as before but also because some countries from the world will have a better access 

than others. This suggests that the endowments of the main competitors on the importer market 

determine also the commodity pattern of the competition on the importer markets. The 

diversification is no more determined by the differences of endowments between the exporter 
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and the importer but rather by the differences of endowments between the exporter and the 

main competitors on the importer market
17

.  

 

In average in the world, it is reasonable to assume that transport costs between southern 

countries are a bit higher than transport costs from the south to the north, and transport costs 

between northern countries are dramatically low compared to the world. Row 4 of table 1 takes 

a plausible set of parameter values with more countries in each region. This parameter 

configuration breaks the model’s symmetry and delivers a pattern of export concentration in 

accordance with stylized facts: greater concentration in inter-regional trade than in intra-

regional trade and greater concentration of Southern exports regardless of destination.  

 

Allowing transport costs across and within region to vary in the model is a first step toward the 

understanding of the role of the geographic pattern empirically and refines our determination of 

bilateral diversification of trade flows. However, the symmetric aspect of the model is still very 

strong and prevents to predict the role of bilateral transport between a specific pair of countries 

holding equal the distance between the other countries. Indeed, the countries within the region 

are still identical and at equal distance from each other. But even if it is impossible to simulate 

the effect of bilateral transport costs with this model, one could guess that it should have an 

influence on the role of bilateral endowments on the export pattern. If the exporter is relatively 

close to the importer compared to the rest of the world, the competition of local producer 

should predominate to determine its export structure to this market and therefore the effect of 

bilateral endowments on diversification should be particularly strong. On the contrary, if the 

exporter is relatively far from the importer compared to the other countries in the world, then 

the competition of all the other countries on this market should weaken the relative impact of 

the importer endowment on the export structure. This amounts to consider that the pattern of export 

from Germany to France is less affected by the proximity of England than the pattern of export of Japan 

to France which is reasonable. 

 

Finally, the theoretical analysis gives three main predictions that can be tested empirically. 

First, due to the existence of barrier of trade, the differences of endowment between the trade 

partners lead to concentrate their exports. Second, given the endowments of the importer, the 

differences between the endowments of the exporter and the endowments of the main foreign 

competitors on the importer market increase the concentration of the exports. Third the impact 

of differences of endowments on the concentration of exports is amplified by the market access 

of the exporter on the importer market. 

 

 

                                                           
17

 In the empirical part, I assume that local producers have a greater impact on the competition on their home 

market than the foreign producers and I introduce the bilateral endowment differences between the exporter and 

the importer. I add in a second part an indicator for the difference of endowments between the exporter and the 

main foreign competitors on the importer market. The significance of the coefficient on bilateral endowment 

differences when the second indicator is introduced confirms the relevance of this assumption. 
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3. Data, country clusters and descriptive statistics.  

Data availability on factor endowments, disaggregated trade and sample representativeness 

gives a panel of 102 trading partners (80 developing countries) between 1995 and 2007 which 

are matched with data on factor abundance.
 18

 The data on physical capital, human capital, 

natural resources (or raw material) and labor were obtained from Shirotori, Tumurchudur and 

Cadot (UNCTAD, 2010)
 19

. Following the existing literature working on differences of 

endowments, as Hummels and Levinsohn (1995), Baltagi and al (2003) among others, each 

factor is measured on a per-worker basis, but I will discuss this issue later on in the paper. This 

gives a potential of 10,302 country-pairs. Since I take averages over the period 1995-2007, 

most countries pair trade giving a sample of 9826 observations.
20

 Exports concentration have 

been computed for all country pairs in the sample using the Gini or Theil coefficients 

constructed from disaggregated HS-6 bilateral trade using a methodology described in 

appendix 5.
21

 

 

To describe the data in a way close to the theoretical framework, countries were grouped into 6 

clusters according to similarities in endowments using a hierarchical cluster method (Ward 

method) that is detailed in appendix 6.
 
The characteristics and sample composition of the 6 

clusters are described in table 14 of appendix 8 as well as statistics of diversification of exports 

within and between the clusters. In this table, clusters are in increasing order of per-worker 

income. 

 

The country groups are far from perfect but can give a broad idea on the composition of the 

sample in terms of endowments which is the purpose of this section. In terms of the two-region 

                                                           
18

 102 countries once micro-States, countries with a population of less than 1 million and countries in OPEC, are 

excluded. Robustness of results to the inclusion of OPEC members have been checked for a restricted sample with 

a variable that captures oil endowments. The regressions are available upon request.  
19

 The capital stock is measured using the perpetual inventory method (PIM). The data used for investment are 

from the updated version 6.2 of the Penn World Table (PWT). To construct a series for the real capital stock per 

worker (K/L), an indirect approach using real gross domestic product (GDP) per worker (Y/L), GDP per capita 

(Y/P) and population (P) from the PWT to infer the numbers of workers (L), all from PWT, has been used. The 

abundance of skilled labor is measured by Human capital stock using the Barro and Lee (2001) method which 

calculate the average years of schooling using attainment data for different levels of education (note that the data is 

not adjusted for education quality). Natural resource endowment per worker is measured using the data on arable 

land hectares per person from the World Bank's Development Indicators (WDI). 
20

 The trade data is the Baci database taken from the CEPII. This base is as complete as possible given the trade 

flows reported by the importers and the exporters for each HS6 products of bilateral trade. Trade data have also 

been checked for inconsistencies. In taking averages, missing values in the trade database are treated as missing 

(and not as a zero).  
21

 HS6 degree of disaggregation has been used because it corresponds to the highest level of disaggregation which 

still gives reasonably reliable data. High level of disaggregation is necessary in our context to proxy for the 

product diversification. On the other hand, the choice of the classification has been made by giving priority to the 

level of disaggregation and not to the methodology of the classification because the products in the model are 

considered simultaneously from an industrial and a consumption point of view. 

The indexes of concentration have been computed by assuming that each line among the 4998 of the HS6 database 

is a “product” that could potentially been traded between each country pair. Each measure of concentration (the 

Theil and the Gini) has its advantages. However, because the indexes of concentration are constructed at a very 

disaggregated level, the Gini coefficient values display very little variation (mean Gini coefficient is 0.98 with a 

minimum of 0.81) so the Theil coefficient is used in most descriptions and regressions. The correlation between 

the indices is around 0.8 and is shown in table 10 of appendix 8. 
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model, clusters 5 and 6 would belong to the "North"' and clusters 1,2,3,4 to the “South”.
22

 

Cluster 1 and 2 are composed of poor countries that are also poorly endowed in all three factors 

(and therefore which are relatively abundant in unskilled labor as the three factors are measured 

per worker). A sharp distinction in terms of average human capital per worker distinguishes 

countries in clusters 2 from countries in cluster 3 and 4. The distinctions in relative 

endowments between clusters 1 and 2, 3 and 4 and especially between 5 and 6 revolve around 

land endowments.  

 

A first descriptive statistic of diversification is given in column (7) of table 14 which reports 

the percentage of countries for which within-cluster bilateral export flows are more diversified 

than outside-cluster bilateral export flows. In all but cluster 1, the majority of countries have 

their exports more diversified with countries from their own cluster than with countries outside 

their cluster. Thus, except for cluster 1, the raw data suggests greater export diversification 

among countries that have more similar factor endowments.  

 

Figure 3 plots the concentration measure for exports within cluster on the vertical axis and 

those for the corresponding outside cluster on the horizontal axis so that points below the 45
0
 

line indicates greater concentration in a country’s exports outside the cluster. The Theil index 

of concentration is used because it displays a greater range than the Gini. In figure 3b the Theil 

index is deflated by a measure of the diversity on the importer’s market thereby controlling for 

the greater product diversity in high income countries.  

------------------------------------------------------------------------------------------------ 

Figure 3 : Comparison of export diversification within and outside the cluster. 

Figure 3.a : Export concentration (Theil): within and across clusters. 

Figure 3.b : Export concentration: within and across clusters. (Once controlled for the average 

concentration of the partner’s imports). 

------------------------------------------------------------------------------------------------- 

 

Several patterns emerge. First, the greater diversity of intra-cluster trade is confirmed as 70% of 

the observations are below the 45° line in figure 3a. Second, the low-income countries are 

further from the origin displaying all-around less diversity in their export structure. Third a 

very large majority of observations are below the 45° line in figure 4b which suggests that the 

concentration of exports of low-income countries is sometimes lower outside their cluster 

because of the diversification of the import demand of rich countries. In the econometric 

analysis that follows, importer and exporter fixed effects are included to control for these 

omitted characteristics in the model that affect the pattern of export diversification across 

partners.  

 

Following the reasoning of the last section of the theoretical part, the lower diversification 

between similar poor countries could also be due to the fact that transport costs and trade costs 

are still very high between these countries compared to other countries. A large literature on 

trade facilitation and the recent work of Freund and Rochat (2011) argued that for some coastal 

                                                           
22

 With a three-region model, clusters 3 and 4 would belong to the “middle”.  
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African countries it is less costly to trade with developed countries outside the region (even if 

the distance is higher) than with similar inland countries.  

 

4. Econometric analysis 

 

The predictions of the model are tested more formally in two parts using econometric analysis. 

I estimate first the impact of bilateral differences of factor endowments between the trade 

partners on the concentration of exports. Second, I include a variable that count for the 

endowments of the main competitors on the importer market (second prediction) and third, I 

add multiplicative terms between bilateral distance and bilateral differences of endowments to 

test if the market access of the exporter influence the impact of bilateral differences of 

endowments on diversification(third prediction).  

 

4.1. Methodology 

  

Whereas the model highlight a relationship between differences of endowments and 

concentration of exports, it neither gives information on the more relevant factor endowment 

that determine trade nor on the specific form of the relationship.  

Four endowments are available in the database: capital, land, skilled labor and unskilled labor. 

These four factors generate six different ratios that could be used to measure relative 

endowments: skilled-unskilled labor, capital-unskilled labor, land- unskilled labor, skilled 

labor-land, capital-skilled labor, and capital-land. To simplify and to avoid heavy and imprecise 

regressions due to the high colinearity between these relative endowments, I keep three 

commonly used indexes of relative endowments for the main estimations: capital-unskilled 

labor, skilled labor-unskilled labor and land-unskilled labor. The results are almost the same 

when I add the other relative endowments in the regression as shown in table 19 of appendix 8. 

For the empirical specification, I follow Baltagi, Egger and Pfaffermayr (2003), and I take the 

difference in absolute value of the logarithm of the relative endowments
23

. Beside to be 

coherent with the existing literature on differences of factor endowments, this specific form is 

convenient in our context because this makes the indicator independent to the choice of the 

factor in which the endowments are expressed
24

. Moreover, I compare the estimates obtained 

with the linear estimation using this specification to a semi parametric estimation for the 

relationship between bilateral export concentration and differences in each type of relative 

endowment. Methodologies and results of these estimations are reported in appendix 7. The 

comparison confirms the relevance of the specification chosen for the differences of 

endowments and suggests also that a good approximation to the relationship between the export 

concentration and the differences of endowments is obtained by taking the coefficient of 
                                                           
23

 As explained by Baltagi, Egger and Pfaffermayr (2003), this is a non linear transformation of Helpman (1987) 

measure to account for the fact that differences in land, physical capital and human capital per worker may be very 

small or even zero. Helpman (1987) used the log of the absolute differences of relative endowments as well as 

Hummels and Levinsohn (1995). 
24

 The differences of the logarithm of physical capital per worker between two countries in absolute value give the 

same expression than the differences of the logarithm of the number of worker per unit of physical capital between 

two countries in absolute value. 
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concentration of exports in logarithmic form.  Hence, this is the functional form used in the 

estimates reported below.  

 

Recalling that observations are averaged over the sample period, the measure of the 

concentration of exports from i to j, C.xij, is regressed on differences in factor endowments 

across partners and on a set of control variables, Xij:  

 1 2 3ln( . )ij i j ij ij

ij ij ij

K H T
c x d d d X e

L L L
δ δ β β β γ     = + + + + + +     

     
 

 

  

In (7), the δ's are dummy variables that control for omitted variables in the importing and 

exporting countries followed by the variables for differences of relative factor endowments
25

 

and a vector of control variables Xij = (distij contigij comlangij TAij 9�MNOPQ). The sources of 

these variables are available in appendix 5.  

 

These additional control variables are motivated by an important dimension of export 

concentration which has not been taken into account in the theoretical part. 

In the theoretical model, export concentration refer only to the distribution of export volumes 

across goods and not to the number of goods exported which is assumed to be the same to all 

destinations. On the contrary, the measure of the concentration of exports in the data reflects 

both the number of goods traded and the distribution of export volumes across goods. In the 

empirical estimation then, I control for some additional factors which have not directly been 

given by the model, but which determine the number of goods traded and the volume of trade 

between the country pairs. These variables are related to bilateral trade costs and are given by 

the literature on the gravity equation
26

. This includes distij a proxy for transport costs given by 

the distance between the main city of the exporter i and importer j; contigij which is a dummy 

equal to 1 if the partners share the same border; comlangij which is a dummy equal to one if the 

partners share the same official language and a proxy for the extent of integration between the 

trading partners TAij.  

Finally, the vector of controls also includes the differences in absolute value of the per capita 

GDP (taken in logarithm, GDPpc) to control for differences between the trade partners which 

are not directly related to differences of endowments and which could explain the degree of 
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 with ln ln
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d
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26
 Recent development of the literature on the gravity model assumes that exporting countries have to pay specific 

fixed costs to penetrate an importer market. This assumption is convenient to determine formally the number of 

products traded between country pairs by usual determinants of the volume of bilateral trade such as distance and 

GDP. Note that the introduction of fixed costs to trade in the theoretical model of this paper would give the same 

determinants for the volume and the varieties of goods of bilateral trade.  

 

(7) 
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concentration of exports, as for example similarities of preferences (suggested by Linder, 

1961)
27

.  

The second prediction of the model suggests to compare the endowment of the exporter to the 

endowments of the main competitors on the importer market. The average endowment of the 

competitors on the importer market are denoted by RS
TU VW and are measured by combining the 

endowments of the countries in the world (the competitors) and their relative access to the 

importer market. I use two alternative measure of the relative markets access: the distance to 

the importer to the power of the elasticity of trade to distance (assumed to be equal to 1.5 given 

the literature of the gravity equation) for RX
YUZ Q

�
 and the relative market share of the countries 

on the importer market for RX
YUZ Q

6
. The first is directly related to the model and follow Davis 

and Weinstein (1998) whereas the second is a more realistic way to capture the influence of a 

country on a market.  

[\
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Only the regressions using the index 1 are commented in the results. However, the regressions 

with the index 2 are shown in table 20 of appendix 8 and give similar results.  

  

Then, the differences of endowments between the exporter and the competitors on the importer 

market are denoted by 
iw

K
d

L

 
 
 

and calculated according to the same method than bilateral 

differences. 

 

                                                           
27

 Note that a large literature beginning with Imbs and Warziarg (2003) has shed light on the link between GDP 

and diversification of overall exports of countries. Then the reader might be worried of an endogeneity bias when 

introducing a variable related to GDP to explain the diversification of exports. However in this paper, the 

diversification of exports is studied from a bilateral point of view and the regressions have been controlled for 

exporter fixed effects which prevent the coefficients on the regressors to capture any specific characteristic of the 

exporters that explain the concentration of exports. Moreover, the GDP per capita is expressed, here, in differences 

between the exporter and the importer which strongly mitigate the concern of endogeneity. Finally, this variable is 

only included as control and therefore the coefficient is not of direct interest in this study.   
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1 2 3 1 2 3ln( . ) (8)ij i j ij ij
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4.2. Results 

To facilitate interpretation, in the tables all variables have been divided by their standard 

deviation in order to allow the estimated coefficients to be interpreted in terms of standard 

deviation, and then quantify the impact of the regressors on the concentration index. Table 2 

report the results for the empirical test of prediction 1 and table 3 for the predictions 2 and 3 of 

the model on the whole sample. The tables for the same regressions on the sub sample of 

developing countries are available in appendix 8 and the results are very similar.  

 

Start with table 2.  Several results stand out. First and foremost, as predicted by the model, the 

coefficients on the differences of endowments of human, physical and land capital are positive, 

and highly significant. This positive conditional correlation suggests that greater differences in 

terms of physical, human and land capital endowments between partners are associated with 

greater concentration in bilateral exports. Therefore, the closer the trading partners from each 

other in term of comparative advantage, the higher the diversification of bilateral exports. In 

terms of magnitude, physical capital per worker seems to be the most important determinant as 

an increase of one standard deviation of the differences of physical capital endowments per 

worker generates an increase of around 0.153 standard deviation of the Theil coefficient taken 

in logarithm i.e. an increase of 5% of the Theil coefficient.  Similarly, if the differences of 

human capital and natural resources endowments increase by one standard deviation from their 

mean, the Theil coefficient increases by respectively 0.075 and 0.026 standard deviations (an 

increase of 2,4% and 0.8% of the Theil index). These effects are substantial. These results 

suggest for example that an increase in the physical capital stock per worker of India to the 

level of Norway physical capital stock would decrease the Theil index for the exports from 

India to France by 10%, and therefore would diversify the exports from India to France. By the 

same reasoning, if Peru increases its level of education (human capital) per worker to the level 

of education of Chile, it will see its exports to Chile being more diversified by 5% of the Theil 

coefficient. The same volume of trade from Vietnam to Japan would be 12.5% more diversified 

if it was from Vietnam to India because India is more similar in terms of endowments (taking 

into account the variation of the 3 endowments). 

 

Even if these effects cannot be aggregated rigorously in terms of overall diversification of 

exports, these results suggest that a reorientation of trade from different to similar countries in 

terms of relative endowments could increase the diversification of exports. 

 

------------------------------------------------------------------------------------------------------------------ 

Table 2: Differences of endowments and concentration of exports (prediction1) 

----------------------------------------------------------------------------------------------------------------- 
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Estimates in cols. (2), (3) and (4) introduce successively the vector of control variables. The 

coefficients on the control variables usually have the expected sign which lends overall 

credence to the estimates. These variables capture the resistance to trade due to transport costs 

(proxied by distance), policy (tariffs) and culture (common language).  Having controlled for 

differences in endowments, an increase in the distance between partners is associated with 

more concentration while, on the contrary, sharing a border or a common language is 

associated with an increase in the diversity of exports. This makes sense since trade in 

differentiated products relies on the knowledge of markets and their consumers which is likely 

to be greater by countries sharing a common border or a common language. Likewise trade 

agreements contribute to better knowledge of the trading partners and are associated with a 

more diversified export bundle. The high significance of these coefficients suggests that the 

determinants of the gravity model play a role on the concentration of the exports and on the 

diversity of traded products.  Finally, note that the significance of the endowment variables is 

only marginally affected by the inclusion of these controls. 

 

Taken together, the exports to closer partners (who often have more similar factor endowments) 

tend to be more diversified and contribute to the observation of the regionalization of trade 

observed for low-income countries (see Carrère, de Melo and Wilson (2010)).  

 

Several robustness checks have been made to confirm the relevance of the results. In appendix 

8, tables 15, 16 and 17 show the same estimations by allowing time dimensions and for various 

indexes of concentration, the Theil, the Gini and the HHI index. Table 18 show the results for 

the sub-sample of developing countries and table 19 include the 6 combinations of relative 

endowments discussed in section 4.1.  Overall, robustness checks confirm the relevance of the 

above analysis
28

.  

 

These results confirm widely the model’s main prediction that the trading partner and its 

differences in terms of factor endowments, matters for export diversification. 

 

In table 3, column (1) recall the previous results and results in column (2), (3) and (4) introduce 

the differences between the endowments of the exporter and the endowment of the main 

competitors on the importer markets.  

                                                           
28

 For the subsample of developing countries the results are quite similar to those in table 2 even though, as often is 

the case, the overall fit and stability of the coefficients across columns is not as good. The coefficients on the 

differences of each endowment are similar and a bit higher in each regression which confirm the relevance of these 

results for developing-country exporters. As expected from the extensive estimates from the literature on the 

gravity model, the distance effect is higher for this sample than for the overall sample.  

In the regressions with the 6 possible combinations of the relative endowments, the majority of the variable 

accounting for the differences of factor endowments have a positive coefficient but the introduction of this 6 

combination decrease a bit the coefficient on the three variables selected for the main regressions. This is not 

surprising given the high degree of correlation between these variables. Only the differences of human capital per 

unit of arable land seem to have a negative impact on the concentration of exports. However, taken together, the 

sign and the amplitude of coefficients indicate clearly that endowment differences between trading partners tend to 

concentrate their exports.  
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------------------------------------------------------------------------------------------------------------- 

Table 3: Market access, factor endowments and concentration of exports (prediction 2 and 3) 

------------------------------------------------------------------------------------------------------------- 

 

First, all the coefficients on the differences of endowments between the exporter and the other 

foreign competitors on the importer market are positive and significantly different from zero, 

and the quality of the prediction of the estimation increase significantly. These results confirm 

that similarity between the exporter and the main competitors on a market increase the 

diversification of the exports to this market. Moreover, the coefficients on these new variables 

have the same order of magnitude than those on the differences of bilateral endowments, which 

confirm the relevance on the inclusion of the other country’s market access in the determination 

of the diversification. This gives also credence to the channel highlighted by the theory that the 

endowments of the importer (and of the main competitors) influence the diversification of the 

exports on this market through the determination of the pattern of the competition on the 

market.  

Note finally that the coefficients on the bilateral endowment differences are a bit lower which 

mean that the effects of the endowments of the mains competitors on the market were partly 

captured by the bilateral variables. This reveals the positive correlation between the 

endowments of the importer and the endowments of the countries which compete on its market 

and therefore suggests that countries in the same geographical region have in general similar 

endowments. 

Column (3) and (4) of this table show the robustness of these results with the introduction of 

the set of controls, except for the land endowment which is no longer significant.  

Overall, these results confirms largely the prediction 2 of the model that the pattern of 

competition on the importer market matter for export diversification and confirm the relevance 

of taking into account the asymmetry between countries in terms of market access. 

 

Finally, column (5) and (6) of table 3 show the results for the additional prediction that the 

distance between the trade partners affect the extent to which the differences of endowments 

influence diversification, by including multiplicative terms between bilateral differences of 

endowments and bilateral distance. The coefficients on the three variables are negative and 

significant and robust to the introduction of the controls. Then, the geographic proximity of 

similar trading partners amplifies the positive effect of similarities of endowment on 

diversification of exports.  

Here again the results confirm the intuition given by the model that a higher distance between 

the exporter and the importer dampen the effect of differences of endowments on the 

concentration of exports. The coefficients on the three variables of bilateral differences of 

endowments are increased compared to the regression without the multiplicative term which 

means that previous results were a bit weakened by the omission of these terms.  
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5. Conclusion 

 

Trade specialization of developing countries results in highly concentrated exports which 

makes them vulnerable to external shocks and impede growth. In this paper, I use the theory of 

trade and information contained in disaggregated data of bilateral trade to shed light on the role 

of the partner structure on the concentration of exports, both theoretically and empirically. To 

this end, I explore the determinants of the pattern of bilateral exports in the model of Romalis 

(2004) and I show that the comparative advantage theory combined to the existence of bilateral 

trade costs makes the southern exports more diversified to other similar endowed southern 

countries than to northern markets.  

I then refine the model prediction by introducing differences of transport costs between 

countries in the model. This specification sheds light on the different patterns of diversification 

among countries in the world. If similar southern countries are close to each other and have 

then a privileged market access on their markets, the diversification of exports between these 

countries is enforced. This prediction is in line with the observations of the diversification of 

exports between Latin American countries since the introduction of the regional agreement and 

the improvement of the regional transport infrastructure. On the contrary, if the market access 

between southern countries is low compared to the access of northern producer, the natural 

diversification between southern countries emphasized above is weakened and this could 

explain, at least partly, the weak diversification of trade between African countries. 

In a world where technology in transport costs makes northern countries close to each others 

compared to the South, competition in high skill goods is very tough in their markets. Southern 

exporters remain only competitive in low skilled goods on northern markets. This makes their 

exports to the North highly concentrated in low skill goods. However, southern exporter can 

diversified their exports and sell relatively more high skill goods on other southern markets 

when these markets are shielded from northern firms’ competition.  

 

This theoretical framework gives realistic conclusions. Data suggest that developed countries 

are more endowed in physical and human capital and developing countries in land and 

unskilled labor, and countries are more diversified with similar endowed partners. The 

empirical study reveals a very robust positive relationship between diversification of exports 

and similarities in each type of endowments suggesting that an expansion of trade between 

developing countries could lead to diversify the exports. In terms of trade policy, this paper 

suggests that the expansion of trade between developing countries could help them to benefit 

from the globalization by enhancing the diversification of their exports. The observed 

regionalization of trade could be view then as a first step for developing countries to integrate 

the world trade.  

Finally bilateral export diversification is one of the aspects of the content of bilateral trade. The 

availability of data gives also the opportunity to explore the growth and risk content of bilateral 

exports which could help to determine the potential benefits of the extension of trade between 

developing countries. 
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Figure 1:  

Inter and Intra-Regional bilateral exports according to the skill intensity of industry. 
Figure 1a: South-North and South-South exports Figure 1b: North -South and North -North exports 

 
 

 

Figure 2: 

The greater diversification of South-South exports. 

 

Figure 2.a.:Industry shares in southern bilateral 

exports and skill intensity 

Figure 2.b.: Lorenz curve for industry 

distribution in Southern bilateral exports. 
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Figure 3:  

Comparison of export diversification within and outside the cluster. 

Figure 3.a : Export concentration (Theil): within and across 

clusters. 

 

Figure 3.b : Export concentration: within and across clusters. 

(Once controlled for the average concentration of the 

partner’s imports). 
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Table 1 : Pattern of regional trade diversification  

with different set of transport costs between and within regions 

 

  
Parameter values GNN GNS GSS GSN 

Benchmark model (1) 
� � 5; �� � ��� � �� � 1.5; 

� � 2;   � 1/3;   �� 1/3 
0.20 0.44 0.20 0.44 

Reduced transport cost within regions (2) �� � 1.1 ;   �� � 1.1; ��� � 1.5 0.17 0.48 0.17 0.48 

High south-south and moderate south-

north transports costs  
(3) �� � 2 ;  �� � 1.2; ��� � 1.2 0.29 0.35 0.30 0.36 

Extreme case (4) �� � 3 ;  �� � 1.2; ��� � 1.5 0.34 0.30 0.35 0.30 

Plausible world (5) 
�� � 1.6 ;  �� � 1.05; ��� � 1.5; 

� � 100; 
0.23 0.37 0.28 0.41 

Note: Gij is the Gini coefficients for exports from a country from region i to a country in region j. 

 
 

 

 

  



 

Table 2: Differences of endowments and concentration of exports (prediction1) 

Panel regression between country pairs (whole sample, averages on 1995-2007) 

 (1) (2) (3) (4) 

Dependant variable Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) 

Regressors 
 

    

d(K/L)ij 0.153*** 0.0971*** 0.0709*** 0.0863*** 

 (0.00679) (0.00594) (0.00602) (0.0100) 

d(H/L) ij 0.0751*** 0.0609*** 0.0616*** 0.0629*** 

 (0.00789) (0.00690) (0.00686) (0.00689) 

d(T/L) ij 0.0262*** 0.0115** 0.0121** 0.0120** 

 (0.00639) (0.00531) (0.00534) (0.00534) 

dist ij  0.222*** 0.180*** 0.180*** 

  (0.00654) (0.00655) (0.00654) 

contig ij  -0.0976*** -0.0766*** -0.0765*** 

  (0.00710) (0.00731) (0.00731) 

comlang ij  -0.0988*** -0.0914*** -0.0912*** 

  (0.00527) (0.00520) (0.00520) 

TA ij   -0.131*** -0.132*** 

   (0.00775) (0.00776) 

dGDPpc ij    -0.0183* 

    (0.00984) 

Exporter FE yes yes yes yes 

Importer FE yes yes yes yes 

Observations 9,826 9,826 9,560 9,560 

R-squared (within) 0.117 0.377 0.410 0.410 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05. 

Note: the index of concentration is the Theil coefficient. The reduced number of observations 

in column (3) and (4) is due to the limited availability of the index of trade integration (TA). 

 

 

  



Table 3: Market access, factor endowments and concentration of exports (prediction 2 and 3) 

Panel regression between country pairs (whole sample, averages on 1995-2007) 

 (1) (2) (3) (4) (5) (6) 

Dependant variable Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) 

       

d(K/L) ij 0.154*** 0.109*** 0.0642*** 0.0624*** 0.158*** 0.0826*** 

 (0.00684) (0.00783) (0.00700) (0.0105) (0.0136) (0.0157) 

d(H/L) ij 0.0757*** 0.0264*** 0.0389*** 0.0471*** 0.0695*** 0.0536*** 

 (0.00790) (0.00866) (0.00766) (0.00773) (0.0140) (0.0131) 

d(T/L) ij 0.0263*** 0.0163** 0.00907 0.0109 0.0806*** 0.0454*** 

 (0.00639) (0.00685) (0.00572) (0.00573) (0.0126) (0.0119) 

d�K/L���
�    0.0816*** 0.0823*** 0.0698*** 0.0658*** 0.0696*** 

  (0.0146) (0.0126) (0.0126) (0.0131) (0.0127) 

d�H/L���
�   0.104*** 0.0379*** 0.0258** 0.0413*** 0.0227** 

  (0.0137) (0.0115) (0.0115) (0.0120) (0.0115) 

d�T/L���
�   0.0514*** 0.0137 0.00604 0.0213 0.00574 

  (0.0141) (0.0115) (0.0115) (0.0121) (0.0115) 

distij   0.219*** 0.180*** 0.397*** 0.224*** 

   (0.00654) (0.00657) (0.0125) (0.0119) 

contigij   -0.0958*** -0.0762***  -0.0742*** 

   (0.00701) (0.00721)  (0.00718) 

comlangij   -0.101*** -0.0935***  -0.0924*** 

   (0.00535) (0.00528)  (0.00528) 

TAij    -0.125***  -0.119*** 

    (0.00777)  (0.00819) 

dGDPpcabsij    -0.0206**  -0.0187 

    (0.00990)  (0.00996) 

dist ij x d(K/L) ij     -0.112*** -0.0292** 

     (0.0138) (0.0135) 

dist ij x d(H/L) ij     -0.0271** -0.00572 

     (0.0124) (0.0116) 

dist ij x d(T/L) ij     -0.103*** -0.0511*** 

     (0.0145) (0.0138) 

Exporter FE yes yes yes yes yes yes 

Importer FE yes yes yes yes yes yes 

Observations 9,826 9,826 9,826 9,560 9,826 9,560 

R-squared (within) 0.117 0.133 0.383 0.414 0.331 0.415 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05.  

Note: the index of concentration is the Theil coefficient. The reduced number of observations in column 

(4) and (6) is due to the limited availability of the index of trade integration (TA).  

 

 

 

 

 

 

 

 

 



APPENDIX

Appendix 1: The model of Romalis with different
tranport costs

This appendix recall the main assumptions of the model of Romalis where I allow
transport costs to vary across country pairs. To do this, I follow the same process
than Romalis, first studing the partial equilibrium and then discussing the solution
for general equilibrium. Finally, I use the main results of this model to compute the
solutions for bilateral exports.

1 The model

There are 2M countries, M identical Northern countries and M identical southern
countries (northern variables are marked with an asterisk). Two production factors :
skilled labor and unskilled labor (rewards are respectively s and w). The proportion
of skilled labor is higher in the North : β∗ > β. Total labor supply in each country
is 1.
We have a continuum of industries z such that z ∈ [0; 1]. The index z ranks industries
by factor intensity: industries with higher z are more skill intensive.
All consumer in all countries are assumed to have identical Cobb Douglas preferences
(on the continuum of goods z) and to spend all their income so:

U =

∫
b(z) ln(Q(z))dz

with

1∫
0

b(z)dz = 1

There is monopolisitc competition in each industries and firms can costlessly differ-

entiate their products which are imperfect substitute for one another. N(z) is the
total number of varieties in industry z, qD(z, i) is the quantity consumed of variety
i in industry z. We have for each z:

N(z) = M [n(z) + n∗(z)]

1



With n∗ and n the number of firms in the market of good z respectively in the
country from the North and from the South.
Consumers have CES preferences for varieties of goods z, so that:

Q(z) =

N(z)∫
0

qD(z, i)θdi

1/θ

with θ ∈ (0, 1]

Production technology is represented by a total cost function TC and is assumed to
be Cobb-Douglas in both factors and identical in all countries:

TC(qS(z, i)) = (α + qS(z, i))szw1−z

Factor shares do not depend on factor rewards with this cost function. Here z
denotes the skilled labor’s share of income in that industry. There is free entry into
each industry, so in equilibrium profits are zero.

For a given level of productivity, it’s cheaper to buy in his home country. Transport
costs are in iceberg form: τ units of a good must be shipped for 1 unit to arrive
in any other country (τ > 1).Transport costs are differents depending on the pair
of countries. I consider that transport costs between northern countries are the
same and denoted by τN , transport costs between southern countries are the same
and denoted by τS and transport cost between one country from the north and one
country from the south are symetric and denoted by τNS.

1.1 Equilibrium in an industry

Two steps: First step is to solve for the partial equilibrium in an arbitrary industry.
In particular, Romalis solve for the share of world production that each country
commands, conditionnal on relative production cost. He show that countries with
lower costs capture larger market shares.
The next step is to show that in general equilibrium, locally abundant factors are
relatively cheap. Skilled labor is relatively cheap in the North and unskilled labor
is relatively cheap in the South. It follow that the North is the low cost producer of
skill-intensive goods, and commands larger share of this industry. The South is the
low-cost producer of low skill goods and produce relatively more of these.

Let’s denote the constant elasticity of substitution between varieties within an in-
dustry by

σ =
1

1− θ
Let p̂(z, i) be the price paid by consumers, inclusive of transport costs, for variety
i in industry z; let I(z) be the set of all variety i in industry z; and let national
income be Y = sβ + w(1− β).

2



Maximization of Q(z) conditional on expenditure E(z) yields the following demand
functions:

qD(z, i) =
p̂(z, i)−σ∫

i′∈I(z)
p̂(z, i)1−σdi′

E(z) (1)

A firm’share of industry revenues depends on its own price and on the prices sets
by all other firms in that industry. It is convenient to define the ideal price index
G(z) :

G(z) =

 ∫
i∈I(z)

p̂(z, i)1−σdi


1

1−σ

(2)

Due to unit elaticity of substitution between industries, a constant fraction of income
b(z) is spent on industry z in every country. An individual southern firm sets a single
factory gate price of p. Its products are sold in its own domestic market at p, but
in the M-1 other southern markets and the M northern markets the transport cost
raises the price to pτS and pτNS respectively . The industry price index Gin southern
market is 1:

G =
[
np1−σ + (M − 1)n(τSp)

1−σ +Mn∗(τNSp
∗)1−σ

] 1
1−σ (3.1)

Symetrically, in northern market, the average price for industry z is:

G∗ =
[
n∗p∗1−σ + (M − 1)n∗(τNp

∗)1−σ +Mn(τNSp)
1−σ] 1

1−σ (3.2)

The revenu of a typical southern firm that sets a factory gate price of pis given by
the following equation:

pqS = bY
( p
G

)1−σ
+ (M − 1)bY

(τSp
G

)1−σ
+MbY ∗

(τNSp
G∗

)1−σ
(4.1)

Symetrically:

p∗q∗S = bY ∗
(
p∗

G∗

)1−σ

+ (M − 1)bY ∗
(
τNp

∗

G∗

)1−σ

+MbY

(
τNSp

∗

G

)1−σ

(4.2)

Firms maximize profits with a demand curve that have a constant elasticity, and
therefore set prices at a constant markup over marginal cost:

p(z) =
σ

σ − 1
szw1−z (5.1)

1Except when needed, the ”z” notation is suppressed
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Symetrically:

p∗(z) =
σ

σ − 1
s∗zw∗1−z (5.2)

Free entry imply zero profit condition.
At equilibrium, all firms produce the same quantity of output:

qS = qS∗ = α(σ − 1) (6)

Now, I have enought information to solve for the partial equilibrium.
Let define, as Romalis :

W = M(Y + Y ∗)

p̃ =
p

p∗

and

FN = 1 + (M − 1)τ 1−σN

FS = 1 + (M − 1)τ 1−σS

The solution already computed in Romalis (2004) from 3.1, 3.2, 4.1, 4.2, 6 are:



n∗ = b(Y+Y ∗)
p∗α(σ−1) , n = 0 if p̃ ≤ p =

[
τ1−σNS MFN( Y

Y ∗+1)
τ2−2σ
NS M2+FSFN

Y
Y ∗

]1/σ
n∗

n
(z) =

τ2−2σ
NS M2 Y

Y ∗+FSFN−p̃
στ1−σNS MFS( Y

Y ∗+1)
p̃[τ2−2σ

NS M2+FSFN
Y
Y ∗ ]−p̃1−στ

1−σ
NS MFN( Y

Y ∗+1)
if p̃ ∈

(
p, p
)

n∗ = 0, n = b(Y+Y ∗)
pα(σ−1) if p̃ ≥ p =

[
τ2−2σ
NS M2 Y

Y ∗+FSFN

τ1−σNS MFS( Y
Y ∗+1)

]1/σ
(7)

If, v(z) denote the share of the world revenues in that industry that accrue to firms
in each southern country:

v =
npqS

M (npqS + n∗p∗qS)

=
1

M
(
n∗

n
p̃+ 1

)
For the North:

v∗ =
n∗p∗qS

M (n∗p∗qS + npqS)

=
n∗

n
p̃

M
(
n∗

n
p̃+ 1

)
4



Then, we have, as in Romalis (04):

v∗(z) =


1
M

if p̃ ≤ p

Y ∗

W

τ2−2σ
NS M2 Y

Y ∗+FSFN−p̃
στ1−σNS MFS( Y

Y ∗+1)
τ2−2σ
NS M2+FSFN−τ1−σNS M(p̃σFS+p̃−σFN )

if p̃ ∈
(
p, p
)

0 if p̃ ≥ p

(8)

We can solve by the same way for the south:

v(z) =


0 if p̃ ≤ p

1
M

−p̃−στ1−σNS MFN( Y
Y ∗+1)+τ2−2σ

NS M2+FSFN
Y
Y ∗

τ2−2σ
NS M2+FSFN−τ1−σNS M(p̃−σFN+p̃σFS)

Y ∗

W
if p̃ ∈

(
p, p
)

1
M

if p̃ ≥ p

(9)

The revenue share v of southern countries declines in both the relative price of
northern goods p̃ and the relative size of southern economies Y ∗

Y
. The sensitivity

of market share to relative price increases with the elasticity of substitution σ and
with the number of countries.
Romalis has shown that the market share respond negatively to relative prices. The
symetric could be shown for the south.
In this partial equilibrium, everything depends on relative prices. But, as we have
seen in equation 5.1 and 5.2, relative prices depend on factor prices. Romalis then
have shown that locally abondant factors are relatively cheap. Therefore, the relative
price of southern goods declines with the unskill intensity of the industry and every
southern countries capture a larger shares of more unskilled intensive industries.

1.2 General equilibrium:

All factors must be fully employed in all countries in equilibrium. With assumed
preferences, the fraction of world income spent on each industry is invariant to
prices and income. With the assumed production technology, factor shares in each
industry are invariant to factor prices. Skilled labor’s share of revenues in industry
z is constant and equal to z. The balance goes to unskilled labor. Equation (10)-
(13) are respectively, the full employment conditions for: skilled labor in the North;
unskilled labor in the North; skilled labor in the South; and unskilled labor in the
South. The left side of each equation is factor demand, the right is factor supply.
The wages of unskilled labor in the South have been normalized to 1. National
income equals national expenditure in every country, so trade is balanced.

5



1∫
0

1

s
zb(z)Wv(z)dz = β ((10))

1∫
0

1

w
(1− z)b(z)Wv(z)dz = 1− β ((11))

1∫
0

1

s∗
zb(z)W (

1

M
− v(z))dz = β∗ ((12))

1∫
0

(1− z)b(z)W (
1

M
− v(z))dz = 1− β∗ ((13))

As demonstrated by Romalis 04, so long as M is finite, the failure of factor prices
equalization (FPE) can be demonstrated by contradiction. With the FPE, p̃(z) = 1
by equation (5.1) and (5.2), and v(z) is constant over z by equation (8) and (9).
By equations (10) to (13), relative factor demands in the North equal relative factor
demands in the South. But the relative factor supply of these factors is not equal
by assumption. Therefore we cannot have full employment equilibrium with FPE.
The North has more skilled labor, the South more unskilled labor. Full employment
requires the North to either (i) have a larger share of skill-intensive industries, or
(ii) use skilled labor more intensively in each industry than in the South. For the
North to obtain a larger share of skill-intensive industries, equation (8) requires that
p̃(z) declines in z. By equation (10), p̃(z) declines in z if and only if s

w
< s∗

w∗
. Factor

demands obtained by differentiating the equation of total cost with respect to factor
prices show that for any industry, the North will use skilled labor more intensively
than the South if and only if s

w
< s∗

w∗
. Therefore skilled labor must become relatively

cheap in the North, and unskilled labor relatively cheap in the South. The relative
price p̃(z) declines in z and every northern country’s share of world production in
an industry rises with the skill intensity z of the industry.
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Appendix 2: Bilateral exports analysis.

In this appendix, I compute the solution of the model for bilateral exports using
the results of Romalis recalled in appendix 1 and I study the shape of the exports.
I show that exports between similar partner have a concave shape whereas exports
between the South and the North are convex and discuss the implication of this
finding.

1 Computation

Romalis has shown that the share of world revenu that a northern country receive
for one good increases with z. On the contrary the share of world revenu that a
southern country receive for one good decreases with z. Therefore, the South has a
higher market shares in each importer markets for goods where z is low. Then, the
South exports more low-skill intensive goods and its exports are more concentrated
in low-skill goods.

The expression of exports from a southern country to another southern country is:

XSS = bY
n(τSp)

1−σ

np1−σ + (M − 1)n(τSp)1−σ +Mn∗(τNSp∗)1−σ

= bY
τ 1−σS

FS +M n∗

n
(τNS p̃)1−σ

and for exports from a southern country to a northern importer is:

XSN = bY ∗ n(τNSp)
1−σ

n∗p∗1−σ + (M − 1)n∗(τNp∗)1−σ +Mn(τNSp)1−σ

= bY ∗ τ 1−σNS

Fn
n∗

n
p̃1−σ +Mτ 1−σNS

This phenomenon occurs symetrically to northern exporters:

XNN = bY ∗ n∗(τNp
∗)1−σ

n∗p∗1−σ + (M − 1)n∗ (p∗τN)1−σ +Mn (pτNS)1−σ

= bY ∗
n∗

n
(τN p̃)

1−σ

FN
n∗

n
p̃1−σ +Mτ 1−σNS

1



XNS = bY
n∗(τNSp

∗)1−σ

np1−σ + (M − 1)n (pτS)1−σ +Mn∗ (p∗τNS)1−σ

= bY
n∗

n
(τNS p̃)

1−σ

FS +M n∗

n
(τNS p̃)1−σ

More formally, we can replace the expression for n∗

n
using equation (7) of appendix

1 to find an expression for the bilateral exports :

XSS =


0 if p̃ ≤ p

bY ∗ (τNSσ−1p̃σ[τ2−2σ
NS M2+FSFN

Y
Y ∗ ]−MFN( Y

Y ∗+1))τ1−σS

[FSFN−τ2−2σ
NS M2][τNSσ−1p̃σFS−M ]

if p̃ ∈
(
p, p
)

τ1−σS bY

FS
if p̃ ≥ p

XSN =


0 if p̃ ≤ p

bY ∗ p̃
σ[τ2−2σ

NS M2+FSFN
Y
Y ∗ ]−τ1−σNS MFN( Y

Y ∗+1)
[FNFS−τ2−2σ

NS M2][τσ−1
NS FN−p̃σM]

if p̃ ∈
(
p, p
)

bY ∗

M
if p̃ ≥ p

XNN(z) =


bY ∗ (τN )1−σ

FN
if p̃(z) ≤ p

bY ∗ (τ2−2σ
NS M2 Y

Y ∗+FSFN−p̃στ1−σNS MFS( Y
Y ∗+1))(τN )1−σ

τ1−σNS [FSFN−τ2−2σ
NS M2][τσ−1

NS FN−Mτ2−2σ
NS p̃σ]

if p̃(z) ∈
(
p, p
)

0 if p̃(z) ≥ p

XNS(z) =


bY
M

if p̃(z) ≤ p

bY ∗ τ
2−2σ
NS M2 Y

Y ∗+FSFN−p̃στ1−σNS MFS( Y
Y ∗+1)

[FSFN−τ2−2σ
NS M2][τNSσ−1FS p̃σ−M ]

if p̃ ∈
(
p, p
)

0 if p̃(z) ≥ p

with p =

[
τ1−σNS MFN( Y

Y ∗+1)
τ2−2σ
NS M2+FSFN

Y
Y ∗

]1/σ
and p =

[
τ2−2σ
NS M2 Y

Y ∗+FSFN

τ1−σNS MFS( Y
Y ∗+1)

]1/σ
.

These expressions are used to study the bilateral export diversification.
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2 Derivatives and shape

2.1 The first derivative of southern bilateral exports

Note first that, as seen previously, the relative price p̃ is decreasing with z. Indeed,
the relative price could be written as:

p̃(z) = s∗zw∗1−z

szw1−z = e

(
z ln
(
s∗/w∗
s/w

)
+ln(w

∗
w

)
)

The derivative of the relative price p̃ with respect to z is then:

∂p̃(z)
∂z

= ln
(
s∗/w∗

s/w

)
p̃

The results from appendix 1, that 0 < s∗/w∗

s/w
< 1, implies that:∂p̃(z)

∂z
< 0.

The first derivative of bilateral exports with respect to z can be decomposed as:

∂

∂z
(XSI(z)) =

∂XSI(p̃)

∂p̃

∂p̃ (z)

∂z
with I = {S,N}

The derivatives of bilateral exports with respect to p̃ (z) are:

∂XSS (p̃)

∂p̃
=

{
bY ∗τ 1−σS σp̃σ−1 τNS

σ−1M

[τNSσ−1FS p̃σ−M ]2
> 0 if z ∈ (z, z)

0 if z /∈ (z, z)

and

∂XSN (p̃)

∂p̃
=

{
bY σp̃σ−1 FN τNS

σ−1

[τσ−1
NS FN−Mp̃σ]

2 > 0 if z ∈ (z, z)

0 if z ∈ (z, z)

where z = z(p) and z = z(p).

These expressions are positive as all its components are positive. Southern exports
are increasing when the relative price of the South decrease comparing to the North
(p̃ increase). This is in line with the prediction of the model that consumers demand
is higher for the cheaper varieties of the good: when the price of southern firms is
relatively low (p̃ = p∗

p
high), the demand for southern varieties is high and then the

exports from southern countries are also high.
Finally, the southern exports are decreasing with the skilled labor intensity of the
good, which is not surprising as the South has a comparative advantage in low-skill
intensive goods:∀I = {S,N}

3



∂XSI(z)

∂z

{
< 0 if z ∈ (z, z)
= 0 otherwise

2.2 The second derivative of southern bilateral exports

The second derivative of southern bilateral exports can be decomposed as the fol-
lowing:

∂2XSI(p̃)

∂z2
=

∂

∂z

(
∂XSI(p̃)

∂p̃

∂p̃(z)

∂z

)
=
∂2XSI(p̃)

∂p̃2

(
∂p̃(z)

∂z

)2

+
∂2p̃(z)

∂z2
∂XSI(p̃)

∂p̃
for I = S,N

For South-south exports, this gives

∂2XSS (p̃ (z))

∂z2
=

{
0 if z /∈ (z, z)[

ln
(
s∗/w∗

s/w

)]2 [
bY ∗ τ 1−σS τNS

1−σσMσp̃σ
[

τNS
1−σM+FS p̃

σ

(τNS1−σM−FS p̃σ)3

]]
if z ∈ (z, z)

The sign of this expression when z ∈ (z, z) depends on the sign of (M − τNSσ−1FS p̃
σ)

which is negative for all p̃ ∈ (p; p) if and only if : pσ > M
τNSσ−1FS

. It can be shown

that it occurs if 0 < FSFN − τ 2−2σ
NS M2.

For south-north exports:

∂2XSN (p̃ (z))

∂z2
=

{
0 if z /∈ (z, z)[

ln
(
s∗/w∗

s/w

)]2
p̃
[
bσY FNτNS

1−σσp̃σ−1 FN+τNS
1−σMp̃σ

(FN−τNS1−σMp̃σ)3

]
> 0 if z ∈ (z, z)

This expression is positive if
(
τσ−1
NS FN −Mp̃σ

)
> 0. This occurs if : pσ < M

τσ−1
NS FN

which is the case if and only if: 0 < FSFN − τ 2−2σ
NS M2.

Therefore, the sign of both expressions depends on the sign of
(
FSFN − τ 2−2σ

NS M2
)

and:

0 < FSFN − τ 2−2σ
NS M2

⇔ 0 <
(
1 + (M − 1) τ 1−σS )

(
1 + (M − 1) τ 1−σN ) − τ 2−2σ

NS M2

τS , τN and τNS are iceberg transport costs, all higher than 1; σ is the elasticity of
substitution between varieties within an industry and is higher than 1. As a conse-
quence, the following expression

(
1 + (M − 1) τ 1−σS )

(
1 + (M − 1) τ 1−σN ) − τ 2−2σ

NS M2

is positive as long as we assume that τ 2NS > τNτS , which is a reasonable assumption.
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Therefore the unequality above is verified.

Finally it has been shown that the exports between a southern country to another
southern country have a concave shape on the continuum of good when goods are
ranked depending to their skilled-labor intensity. On the contrary, the exports be-
tween a southern country to a northern country have a convex shape. This is in line
with the intuition developped in section 2.2.

∂2XSS(p̃(z))
∂z2

{
< 0 if z ∈ (z, z)
= 0 if z /∈ (z, z)

and ∂2XSN (p̃(z))
∂z2

{
> 0 if z ∈ (z, z)
= 0 if z /∈ (z, z)

Symetrically, it can be shown that northern exports are decreasing on z and that
North-South exports are convex and North-South exports are concave.

2.3 Illustration: the shape of the exports (see figure 1 in
the main part)
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Appendix 3: The Lorentz curves and the
diversification of bilateral exports.

In this appendix, I analyse the form of the Lorenz curves on the continuum of good
to compare the diversification of bitateral exports. I show that the specific form of
the Lorentz curve imply that exports to similar trading partner (South-south exports
and North-north exports) are more diversified than exports between different trading
partners (South-North and North-South exports).

1 An indicator of the export diversification: the

Lorentz Curves

The Lorenz curves represent the cumulatives sum of the share of the goods in total
bilateral exports when the goods are ranked from the less exported to the more
exported one. Therefore, by definition, these curves are defined on (0, 1), take
values between zero and one, are equal to 0 at 0 and to 1 at 1, and are increasing
and convex on this interval. If each goods are equally represented in exports, the
Lorentz curve is the diagonal. Then, the more the goods are unequally represented
in the exports, the more the Lorentz curve is far from the diagonal.
In this model, note that the Lorenz curves are defined on the continuum of goods
from the less exported to the most exported one. Lets define then a variable x ∈
(0, 1) that ranks goods (or industries) from the least exported to the most exported
one. Then, the Lorenz curves of bilateral exports could be expressed as:

L(x) =

x∫
0

s(t)dt

Where s(x) is the share of the good x in the bilateral exports:

s(x) =
X(x)

1∫
0

X(v)dv

In this model, if factor proportions are sufficiently differents, some low skilled goods
could only be produced in the South ( when p̃ (z) > p) and some skilled intensive
goods could only be produced in the North (zfor which p̃ (z) < p).
Therefore, the Lorenz curve could sometimes be in three parts:

1



L(x) =


0 forx < x

x∫
0

s(t)dt forxx < x

x∫
0

s(t)dt+ (x− x)s(x) forx > x

Now I demonstrate that the Lorenz curve of South-South bilateral exports LSS(x)is
above the Lorenz curve of South-North bilateral exports LSN(x) on (0,1) in three
steps: first, I develop three lemmas that study the 3 first derivatives of the Lorenz
curves corresponding to bilateral exports. Second, I use this 3 lemmas to proof that
one curve is always higher than another.

2 Analysis of the form of the Lorenz curves of

bilateral exports

Lemma 1: For LSI with I = S,N , x = 1− z .

Proof: ∀z ∈ [0, 1] and ∀I = S,N ; ∂
∂z

(XSI(z)) < 0. (see section (2.2) of appendix
2).
This imply that the share of exports of one good z in southern bilateral exports is
also decreasing with z:

∂sSI(z)

∂z
=

1
1∫
0

XSI(t)dt

∂XSI(z)

∂z
≤ 0 with I = {N,S}

Therefore, if x ∈ (0, 1) is a variable that ranks goods (or industries) by their share
in bilateral exports, for southern exports we can write x as : x = 1− z.

Lemma 2: L(x) is three time constinuously differentiable over [0, 1] .

Proof:
The successive derivative of the Lorenz curve are:

∂LSI(x)

∂x
=

X(x)
1∫
0

X(v)dv

;
∂2L(x)

∂x2
=

1
1∫
0

X(v)dv

∂X(x)

∂x

∂3L(x)

∂x3
=

1
1∫
0

X(v)dv

∂2X(x)

∂x2

Therefore, I = S,N :

∂LSI(x)

∂x
=

{
0 if x ≤ x
> 0 otherwise
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∂2LSI(x)

∂x2
=

{
0 if x /∈ (x, x)
> 0 if x ∈ (x, x)

∂3LSS(x)

∂x3

{
< 0 if x ∈ (x, x)
= 0 if x /∈ (x, x)

and
∂3LSN(x)

∂x3

{
> 0 if x ∈ (x, x)
= 0 if x /∈ (x, x)

Lemma 3: ∂LSN (x)
∂x

∣∣∣
x=0
≥ ∂LSS(x)

∂x

∣∣∣
x=0

.

Proof:
First recall that: ∂L(x)

∂x

∣∣∣
x=0

= s(x)|x=0 and that s(x) is continue on [0, 1].

If it can be shown that sSS
sSN

(x) is decreasing on x ∈ [0, 1] and that ∃x̂ ∈ [0, 1] such

that sSS
sSN

(x̂) = 1, we can deduce that sSS
sSN

∣∣∣
x=0
≥ 1 and therefore, sSN(x)|x=0 ≤

sSS(x)|x=0 .Therefore lemma 3 could be demonstrated in two steps:

1) ∂
∂x

(
sSS
sSN

(x)
)
< 0.

Note that :

∂

∂x

(
sSS
sSN

(x)

)
=

∂

∂x

(
XSS

XSN

(x)

)
=
∂ XSS
XSN

(p)

∂p

∂p̃ (z)

∂z

∂z(x)

∂x

We have:

XSS

XSN

(p̃) =


0 if p̃ ≤ p

τ1−σS [FN−p̃σMτNS
1−σ]

τ1−σNS [p̃σFS−MτNS1−σ ]
if p̃ ∈

(
p, p
)

Mτ1−σS Y ∗

FSY
if p̃ ≥ p

,

then :
∂ XS−S
XS−N

(p)

∂p
=

 0 if p̃ /∈
(
p, p
)

− τ1−σS

τ1−σNS

σp̃σ−1 (FSFN−τ2−2σ
NS M2)

(τ1−σNS M−FSpσ)
2 < 0 if p̃ ∈

(
p, p
) , and

∂z(x)

∂x
= −1

Therefore, ∀x ∈ [0, 1] : ∂
∂x

(
sSS
sSN

(x)
)
≤ 0.

2) Note that: ∀x ∈ [0, 1] ,
1∫
0

sSS(x) dx =
1∫
0

sSN(x)dx = 1. This imply that ∃x̂ ∈ [0, 1]

such that: sSS(x̂) = sSN(x̂).

Therefore, the two conditions discussed above holds which means that:

sSN(x)|x=0 ≤ sSS(x)|x=0, and this imply that: ∂LSN (x)
∂x

∣∣∣
x=0
≥ ∂LSS(x)

∂x

∣∣∣
x=0
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Proposition 1: The Lorenz curve of South-South exports is above the Lorenz curve
of South-North exports ∀x ∈ [0, 1], LSS(x) > LSN(x).

Proof:

By lemma 2 and 3, it exist at most one x in [0.1] such that L’ss(X)=L’sn(X).
Lemma 2 and 3 : By Cauchy’s mean value theorem, LSS(.) and LSN cross at most
twice. We know that LSS(0) = LSN(0) = 0 and LSS(1) = LSN(1) = 1. Therefore

LSN and LSS do not cross on (0, 1). Finally, lemma (3): for x = 0 LSN(x)>LSN(x)
. Therefore: for all x on (0,1), LSN(x)>LSN(x)

3 Conclusion on the relative diversification of bi-

lateral exports

Finally, Proposition 1 implies that the Lorenz curve of South-South exports is above
the Lorentz curve of South-North exports for each point between 0 and 1. Therefore,
by definition, the Gini coefficient for south-south exports is lower than for south-
north exports. The symmetric for Northern bilateral exports.
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Appendix 4:  

Export Diversification: Sensitivity to changes in parameter values 
 

 

 

I show in this appendix that the prediction 1 that bilateral endowment differences lead to more 

concentrated bilateral exports is robust to systematic variation in parameter values. Results are 

summarized in table 4 where the last four columns report the Gini coefficients (Gij) for intra 

and inter-regional trade. Because of the model’s symmetry, in general (Gii =Gjj < Gij =Gji). 

Along each row, only one parameter value is varied with respect to those in row 1 which 

reports the results for the benchmark model discussed above.  

 

Row 2 shows that increasing substitution possibilities in consumption between varieties 

increases inter-regional specialization as it becomes easier to substitute extra-regional 

varieties for intra-regional varieties for goods close to the region’s comparative advantage, so 

that the pattern of inter-regional trade becomes more concentrated. Within regions, the greater 

consumer sensitivity to price changes leads to a substitution towards local varieties for goods 

close to the comparative advantage, reducing intra-regional export concentration. An across-

the-board increase in transport costs (row 5) produces the same changes in export 

concentrations, since it amounts to favoring local producers. However, this is a very 

unrealistic simplification about the geographic pattern of the world as noticed by Davis and 

Weinstein 1998, and prevents the model from giving any realistic and testable prediction on 

the role of transport costs between country pairs in the world.  With this assumption, varying 

transport costs between the importer and the exporter is varying in same proportion transport 

costs between all countries in the model. 

  

Increasing the number of countries in each region (row 3) blurs market segmentation across 

regions as the price indexes in the North and the South get closer. As a result the differences 

between export concentration within and across regions are sharply reduced.  

 
Table 4 

Patterns of Regional Trade Diversification 

 

 
Notes: Gij is the Gini coefficients for exports from a country from region i to a country in region j. 

 

 

Parameter values GNN GNS GSS GSN

Benchmark model (1) σ=5; τS=τNS=τS=1.5; M=2; β=1/3; β*=1/3 0.20 0.44 0.20 0.44

Increase of σ (2) σ=15 0.10 0.81 0.10 0.81

Increase number of coutries M (3) M=10 0.28 0.36 0.28 0.36

Increase differences of factor 

endowments
(4) β=1/4; β*=3/4 0.35 0.53 0.35 0.53

Increase all transport costs (5) τS=τNS=τN=2 0.12 0.54 0.12 0.54



Increasing disparities in factor endowments across regions (row 4) leads to a HO world. First, 

inter-regional trade becomes more concentrated. In addition, some goods at the extreme-end 

of the spectrum of comparative advantage cease to be produced in each region. Now, some 

skill intensive goods are only produced in the North and some low-skill goods are only 

produced in the South. This reduces the set of exported goods in each region resulting in 

increased concentration of inter and intra-regional exports.  
 



Appendix 5: Variables.

1 The source of the variables used in the main

regression:

Contigij:database from the CEPII website on the gravity model.

Comlangij:database from the CEPII website on the gravity model.

Distij: database from the CEPII website on the gravity model.

GDPpercapita(GDPpc): from the World developement indicator and is measured
in constant dollarUS.

TAij: variable used to control for tariff preferences between countries. Taken from
Bergstrand (2009) database. This database records the economic integration of bi-
lateral country pairs for 195 countries annually from 1960 through 2005. Depending
on the level of economic integration, a country pairing was assigned a number code
from 0 to 6. The codes are explained on the Table 5 below.

Table 5:Bilateral trade integration

2 The index of diversification

The three diversification indexes are computed on disaggregated (HS6 ) bilateral
trade data. Each line among the 4998 is considered to be a ”product”. The diversi-

1



fication of bilateral exports among the HS6 lines is then taken as a proxy of product
diversification of bilateral exports.

The Gini coefficient : The Gini coefficient is the area between the line of perfect
equality and the observed Lorenz curve, as a percentage of the area between the line
of perfect equality and the line of perfect inequality. The higher the coefficient, the
more unequal the distribution is.
The Gini index is computed as follow: the export lines are first sorted by increasing
order of trade value x so that xk < xk−1. Then the cumulative exports share is
computed as shown in the following formula:

Xk =

∑k
l=1 xl∑n
l=1 xl

The corresponding Gini coefficient is:

G = |1−
n∑

k=1

(Xk −Xk−1)(2k − 1)

n
|

The Theil index :

T =
1

n

n∑
k=1

xk
µ

ln(
xk
µ

)

where

µ =

n∑
k=1

xk

n

The Herfindhal index :

HHI =

∑
k

(sk)2 − 1/n

1− 1/n

where

sk =
xk
x

is the share of export line k in total exports and n is the number of export lines.

2



3 The source of the variable on natural ressources

used in robustness

naturalcapital: World Bank’s volume ”Where is the Wealth of Nations?” (2006).
Description in the table below.

Table 6: Measures of Natural resource

3



Indicator Name Description Source Note 

Natural Capital (NC) Natural capital is sum of Crop, Pasture Land, Timber, 

Non Timber Forest, Protected Areas, Oil, Natural Gas, 

Coal, and Minerals. 

World Bank staff estimates. 

Crop Cropland wealth is calculated as the net present value of 

the return to land (rents from cultivating crops) using a 

discount rate of 4 percent over a 25 year time horizon. 

Future rents are projected based on annual growth rates 

of 0.97 percent and 1.94 percent in developed and 

developing countries, respectively (Rosengrant and 

others, 1995). 

Rents = Rental Rate * Harvested Area * Yield * Unit 

Price 

A constant rental rent of 30 percent of revenues is 

assumed across all crops considered and countries. 

World Bank staff estimates 

using data from World Bank's 

Global Economic Monitor 

(GEM) Commodities database 

and Food and Agriculture 

Organization.  

Pasture Land Pastureland wealth is calculated as the net present value 

of the return to land (rents from selling livestock 

products) using a discount rate of 4 percent over a 25 

year time horizon. Future rents are projected based on 

annual growth rates of 0.89 percent and 2.95 percent in 

developed and developing countries, respectively 

(Rosengrant and others, 1995).  

Rents = Rental Rate * Production * Unit Price 

A constant rental rate of 45 percent of revenues is 

assumed to calculate returns to pastureland. 

World Bank staff estimates 

using data from Food and 

Agriculture Organziation. 

Forest - Timber Timber wealth is calculated as the present discounted 

value of rents from roundwoood and fuelwood 

production, discounted at 4 percent and over the time to 

exhaustion of the forest (if unsustainably managed). 

Rents = Rental Rate * Production * Unit Price 

Regional rental rates are used from averages of country 

specific studies from various sources. 

World Bank staff estimates 

using data from Food and 

Agriculture Organziation. 

Forest – NTF (Non 

Timber Forest) 

Non Timber wealth estimate is obtained as the present 

value of the returns from annual non-timber goods and 

benefits derived from services provided by forests using 

a discount rate of 4 percent and over a 25 year time 

horizon. 

Watershed and recreation benefits = Unit Value * 

Forest Area 

World Bank staff estimates 

using data from Food and 

Agriculture Organization and 

Lampietti and Dixon (1995).  

Protected Areas Protected areas are estimated as the opportunity cost of 

preservation i.e. the minimum of wealth derived from 

alternative uses of land such as growing crops and 

livestock. 

World Bank staff estimates 

using data from World 

Database on Protected Areas 

(WDPA) by UNEP-WCMC 

and the IUCN World 

Commission on Protected 

Areas. 

Oil Oil wealth is calculated as present value of rents from 

extraction of oil, discounted at 4 percent, and over the 

exhaustion time of the resource. 

Exhaustion time = Min (25 years, Reserves/Production) 

Rents = Unit Rents * Production 

Unit Rents = Unit Price – Unit Cost 

 

World Bank staff estimates 

using data from GEM 

Commodities database, IMF 

World Economic Outlook, 

International Energy Agency, 

Organization of the Petroleum 

Exporting Countries, United 

Nation's Monthly Bulletin of 

Statistics, British Petroleum 

(BP) and International 

Petroleum Encyclopedia (IPE).  
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Natural Gas Natural gas wealth is calculated as present value of 

rents from extraction of gas, discounted at 4 percent, 

and over the exhaustion time of the resource. 

Exhaustion time = Min (25 years, Reserves/Production) 

Rents = Unit Rents * Production 

Unit Rents = Unit Price  – Unit Cost 

World Bank staff estimates 

using data from GEM 

Commodities database, IMF 

World Economic Outlook, 

International Energy Agency, 

Organization of the Petroleum 

Exporting Countries, United 

Nation's Monthly Bulletin of 

Statistics, BP and IPE.  

Coal Coal wealth is calculated as present value of rents from 

extraction of hard and soft coal, discounted at 4 percent, 

and over the exhaustion time of the resource. 

 

Exhaustion time = Min (25 years, Reserves/Production) 

Rents = Unit Rents * Production 

Unit Rents = Unit Price  – Unit Cost 

World Bank staff estimates 

using data from GEM 

Commodities database, 

International Energy Agency, 

United Nation's Monthly 

Bulletin of Statistics and 

Energy Information 

Administration (International 

Energy Annual 2006). 

Minerals Mineral wealth is calculated as present value of rents 

from extraction of minerals, discounted at 4 percent, 

and over the exhaustion time of the resource. There are 

ten minerals covered: bauxite, copper, lead, nickel, 

phosphate, tin, zinc, gold, silver, and iron ore. 

Exhaustion time = Min (25 years, Reserves/Production) 

Rents = Unit Rents * Production 

Unit Rents = Unit Price  – Unit Cost 

World Bank staff estimates 

using data from GEM 

Commodities database and US 

Geological Survey Mineral 

Commodity Summaries.  

Subsoil Assets Subsoil assets are sum of oil, natural gas, coal, and 

minerals. 

World Bank staff estimates. 
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Appendix 6:  

Cluster analysis and diversification between endowments-regions in the sample 

 

 

To describe the endowments of the countries in the sample, one interesting way in the context 

of this paper is to group countries that have similar level of capital, human and land 

endowments per worker. In this appendix, I describe first the cluster analysis methodology I 

used to classify countries according to their factor endowments and I show, then, some 

summary statistics on the resulting groups of countries related to their level of factor 

endowments and the concentration of their exports between and within cluster-regions. 

 

1) The clustering methodology.  

 

Cluster analysis is a simple method that classifies countries with respect to their "profile"' in 

terms of relative endowments and find natural groups of relative endowments that emerge 

from the sample.  

First, to avoid "scale effect", the variables measuring physical, human and land capital per 

worker of countries are standardized to a mean of 0 and a standard deviation of one. This 

prevents the capital stock, which has a much wider range than the other two variables, from 

dominating the clustering procedure.  Then, the average of each endowment on the period 

1995-2007 in order that to each country correspond only one observation for each 3 

endowments.  

The three variables of endowments constitute 3 criterions that characterize each country. The 

cluster analysis is then made in 3 steps: first, I chose one measure to evaluate the distance 

between countries profile according to the three criterions; second, I choose a cluster method 

to define a way to group countries together according the distance between them; third I use a 

stopping rule to define the optimal number of clusters in the sample and then classify the 

countries according to the clustering method and the optimal number of groups. 

 

The similarities between country endowments are measured based on Euclidian distance 

metric. The form for the Euclidian distance metric between observation i and j using 3 

criterions is the following:  

 
where m are the criterions used to compare the observations (here physical endowments per 

worker, human capital and arable land per worker). 

     

Then, to group observations with respect to their similarities, I use one of the most efficient 

hierarchical clustering method called Ward cluster analysis. This method is an analysis of 

variance approach to evaluate the distance between clusters. In short, this method attempts to 

minimize the Sum of Squares (SS) of any (hypothetical) clusters that can be formed at each 

step. This method creates hierarchically related sets of clusters which can be represented by a 



"dendrogram" as in figure ?. The number of potential clusters of the sample represented in the 

dendrogram in figure ? has been limited to 10 (G1-G10) to clarify the illustration. 

 

     

 
Long vertical lines at the top of the dendrogram indicate groups of countries that are strongly 

dissimilar, and shorter lines indicate those that are less dissimilar. 

 

Figure 3 suggests six broad country groups to characterize the general endowment-based 

group of countries in the sample. The optimal number of groups is however determined by a 

formal stopping rule called the Calinski and Harabasz stopping rule whose results are 

presented in table 7. This method computes, for each potential number of clusters, the ratio of 

the sum of squared errors (distances) between the k
th

 cluster and the other k - 1 clusters, and 

compare that to the internal sum of squared errors for the k clusters. Therefore, the higher is 

the CH pseudo-F, the better is the clustering. In table 7, the pseudo-F is first increasing with 

the number of cluster until it reach the optimal number of 6 and then begin to decrease. With 

the disaggregation of the sample, the pseudo-F could sometimes take higher values but as the 

focus of this paper is to create broad endowment clusters of country, I decided to stop at 6.  

 

Figure 4 : Dendrogram for groups of endowment 



 
Table 14 of appendix 8 describes the six “natural” endowment groups of the sample obtained 

from this cluster analysis.  

 

2) Descriptive statistics on endowment-based country groups. 

 

The countries are classified with respect to their group in table 14 where corresponding 

statistics on endowments and diversification of exports between and within these endowment 

clusters are reported. 

 

Column (3), (4) (5) and (6) correspond to the average of the endowments in physical, human 

and land capital and of the GDP per capita for each cluster.  

Column (7) is the proportion of countries in the sample that have their exports more 

diversified with partners from their own cluster than with partner outside their cluster. To 

determine this proportion, the coefficient of Gini has first been computed for exports of each 

country pair in the sample and then, for each country, I compared the respected average of 

these coefficients with partner within the cluster and with partner outside the cluster.  

 

Figure 5 represents for each country the values of the Gini coefficient for exports within the cluster 

with respect to the value of the Gini coefficient for exports outside the cluster. The line corresponds to 

the 45° line. The conclusions from this figure are the same than with the figure 3 shown in the main 

part. 

 

 

 

 

 

 

Table 7: Calinski and Harabasz stopping rule for cluster 



 

 

Figure 5 : Gini within and across clusters 
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Appendix 7: Functional form 

 

Figure 6 represents the semi-parametric estimation and the linear estimation for the log of the 

Gini coefficient and the differences of each types of endowment in level (log-level 

specification). and From this figures, it seems that the log-level specification is a good 

approximation for the relationship between the concentration of exports and the differences of 

endowments, specifically for the human and the physical capital endowments per worker. 

Note that variables have been transformed to control for specific characteristics of the 

importer and exporter (fixed effects). 
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Figure 6 : semi-parametric and linear estimates for log –level specification 

Figure 6.a : for the differences of physical capital per worker 

Figure 6.b : for the differences of human capital per worker 
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Figure 6.c : for the differences of land per worker 



Appendix 8: Other Figures and Tables. 
 
 

Figure 7:  
The greater diversification of North-North exports than North -South exports. 

 
Figure 7.a.:Industry shares in southern bilateral exports 

and skill intensity 

Figure 7.b.: Lorenz curve for industry repartition in 
Northern bilateral exports. 

  

 
Table 8: descriptive statistics of the concentration indexes 

 

Variable Obs. Mean Std. Dev. Min Max 

Theil 9826 6.624    1.769    1.518   8.517 

lnTheil 9826 1.845    0.324   0.418    2.142 

Gini 9826 .992    0.019    0.813 1 

lnGini 9826 -0.008    0.020  -0.207 0 

HHI 9826 0.448    0.372    0.002          1 

lnHHI 9826 -1.434    1.38  -6.273          0 

Source: author’s calculations 
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Table 9: descriptive statistics 

Variable Obs. Mean Std. Dev. Min Max 

d(K/L)ij 9826 1.82 1.27 0.007 5.68 

d(H/L)ij 9826 0.61 0.51 0.004 2.60 

d(T/L)ij 9826 0.98 0.73 0.003 4.48 

dGDPpc 9826 1.94 1.36 0.009 5.82 

dist 9826 7636 4341 80.99 19812 

contig 9826 0.026 0.16 0 1 

comlang 9826 0.13 0.34 0 1 

TA 9560 0.58 1.09 0 5.70 

d(K/H)ij 9826 1.37 0.96 .006 4.78 

d(H/T)ij 9826 1.15 0.88 .003 5.58 

d(K/T)ij 9826 2.10 1.49 .01 7.56 

d�K/L���
	

 9826 1.49 1.07 .0002 5.14 

d�H/L���
	  9826 0.47 0.39 .00002 2.41 

d�T/L���
	  9826 0.73 0.59 .0001 3.27 

d�K/L���
�

 9826 1.83 1.38 .00004 5.33 

d�H/L���
�  9826 0.48 0.48 .0001 2.49 

d�T/L���
�  9826 0.75 0.61 .00004 3.86 

Source: author’s calculations 
 
 
 
Table 10: correlations between concentration indexes 

 Gini T HHI 

Gini 1   

T 0.77 1  

HHI 0.51 0.90 1 

Source: author’s calculations 
 
 

Table 11: correlations between relative factor endowments measures 
 

 d(K/L)ij d(H/L)ij d(T/L)ij d(K/H)ij d(H/T)ij d(K/T)ij 

d(K/L)ij 1      

d(H/L)ij 0.55 1     

d(T/L)ij -0.03   -0.03    1    

d(K/H)ij 0.89    0.22   -0.05    1   

d(H/T)ij 0.15    0.28    0.69    0.04    1  

d(K/T)ij 0.71    0.36    0.24   0.65    0.59    1 

Source: author’s calculations 

 
 



Table 12: correlations between differences of bilateral endowments  
and differences of endowment with the main competitors on the importer market 

 
 d(K/L)ij d(H/L)ij d(T/L)ij d�K/L���

	
 d�H/L���

	  d�T/L���
	  d�K/L���

�  d�H/L���
�  d�T/L���

�  

d(K/L)ij 1         

d(H/L)ij 0.55 1        

d(T/L)ij -0.03 -0.03 1       

d�K/L���
	

 0.52 0.38 -0.07 1      

d�H/L���
	  0.4472 0.68 -0.04 0.59 1     

d�T/L���
	  -0.02 -0.03 0.50 -0.13 -0.05 1    

d�K/L���
�

 0.19 0.23 -0.12 0.77 0.42 -0.20 1   

d�H/L���
�  0.21 0.47 -0.07 0.62 0.77 -0.13 0.72 1  

d�T/L���
�  -0.03 -0.03 0.43 -0.12 -0.06 0.88 -0.19 -0.11 1 

Source: author’s calculations 
 

 
Table 13: correlations between main variables 

 dK/L dH/L dT/L dist contig comlang TA dGDPpc 

dK/L 1        

dH/L 0.37    1       

dT/L 0.10 0.09    1      

dist 0.01 0.05    0.17 1     

contig -0.11   -0.11   -0.03 -0.24    1    

comlang -0.05   -0.04    0.07 -0.11    0.12    1   

TA 0.09   -0.17   -0.09 -0.48    0.29    0.06 1  

dGDPpc 0.90    0.32    0.11 0.003   -0.09 -0.03 0.14    1 

Source: author’s calculations 

 
  



Table 14: Clusters and their Characteristics 

Cluster2 Countries K/L3 H/L3 T/L3 GDP4 

pc  

Diversified 

in cluster5 

(1) (2) (3) (4) (5) (6) (7) 

1 

(22) 

Burundi, Cote d’ivoire, Gambia, Mauritania, Haiti, , 

Rwanda, Tanzania , Sierra leone, Liberia, Mozambique, 

Malawi, Guatemala,Uganda, Lao dem. rep., Vietnam, 

Nepal, Papua new guinea, Yemen , Egypt, Bangladesh, 

Pakistan, India.  
 

6233 
(1.15) 

3.17 
(0.33) 

0.35 
(0.26) 

461 
(0.85) 

36% 

2 

(14) 

Benin, Central African rep, Cameroon, Mali, Sudan, 

Senegal, Syrian arab rep., Togo, Nicaragua, Paraguay, 

Zambia Morocco, Tunisia, Turkey, 

12447 
(1.00) 

4.15 
(0.36) 

1.10 
(0.25) 

994 
(1.08) 

57% 

3 

(20) 

Mexico, Argentina, Bolivia, Uruguay, Cuba, Poland, 

Hungary, Romania, Bulgaria, Albania, Armenia, Latvia, 

Estonia, Lithuania, Kyrgyzstan, Ukraine, Russian 

federation, Mongolia, Tajikistan, Southern Africa.   
 

37218 
(0.66) 

9.35 
(0.13) 

0.94 
(0.42) 

2951 
(0.77) 

64% 

4 

(25) 

Brazil, Chile, Honduras, Panama, Peru, Colombia,  

Jamaica, El salvador, Costa rica, Congo, Kenya, 

Zimbabwe, Gabon,  Ghana, Jordan, Cambodia, Sri lanka, 

Malaysia, China, Philippines, Thailand, Mauritius, 

Trinidad & tobago, Portugal, United kingdom. 

37622 
(0.90) 

6.99 
(0.17) 

0.31 
(0.60) 

3787 
(1.35) 

60% 

5 

(2) 

Australia, Canada.  156456 
 

11.49 
 

3.68 
 

22640 
 

100% 

6 

(20) 

Austria, Switzerland, Czech republic, Germany, Denmark, 

Spain, Finland, France, Greece, Ireland, Israel, Italy, 

Japan, Korea (republic of), Netherlands, Norway, New 

Zealand, Sweden, USA.  

171510 
(0.21) 

10.39 
(0.13) 

0.46 
(0.72) 

23188 
(0.38) 

100% 

Notes: 1) See appendix for methodology to construct clusters. 

2) The number of countries in each cluster is in parenthesis.  

3) Physical capital per worker (K/L), Human capital (H/L) and Land per worker (T/L), in average by cluster. 

Coefficient of variation in parentheses. 

4) In constant $US of 2000. 

 5) % of countries which have their exports more diversified (lower Gini) with country from their cluster than with 

partners outside their cluster. 
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Table 15: Differences of endowments and concentration of exports (prediction1) 

Panel regression with time dimension on 1995-2007(whole sample) 

 (1) (2) (3) (4) 
Dependant variable Ln(Theil) Ln(Theil) Ln(Theil) Ln(Theil) 

Regressors 
 

    

d(K/L)ij 0.137*** 0.0695*** 0.0392*** 0.0915*** 
 (0.00260) (0.00233) (0.00262) (0.00436) 
d(H/L) ij 0.117*** 0.0965*** 0.0975*** 0.101*** 
 (0.00329) (0.00291) (0.00314) (0.00313) 
d(T/L) ij 0.0227*** 0.00600*** 0.00491** 0.00451** 
 (0.00223) (0.00194) (0.00217) (0.00217) 
dist ij  0.248*** 0.211*** 0.210*** 
  (0.00226) (0.00258) (0.00258) 
contig ij  -0.0960*** -0.0781*** -0.0778*** 
  (0.00227) (0.00253) (0.00253) 
comlang ij  -0.0958*** -0.0890*** -0.0886*** 
  (0.00187) (0.00203) (0.00203) 
TA ij   -0.129*** -0.132*** 
   (0.00281) (0.00283) 
dGDPpc ij    -0.0607*** 
    (0.00415) 
Exporter-time FE yes yes yes yes 
Importer-time FE yes yes yes yes 

Observations 107,172 107,172 87,772 87,772 
R-squared (within) 0.088 0.307 0.334 0.335 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05. 

 

 

 

 

  



Table 16: Differences of endowments and concentration of exports (prediction1) 

Panel regression with time dimension on 1995-2007 (whole sample)  

 (1) (2) (3) (4) 
Dependant variable Ln(Gini) Ln(Gini) Ln(Gini) Ln(Gini) 

Regressors 
 

    

d(K/L)ij 0.250*** 0.186*** 0.150*** 0.0400*** 
 (0.00334) (0.00301) (0.00318) (0.00500) 
d(H/L) ij 0.0516*** 0.0351*** 0.0358*** 0.0287*** 
 (0.00308) (0.00298) (0.00324) (0.00325) 
d(T/L) ij 0.0200*** 0.00325 -0.00188 -0.00105 
 (0.00249) (0.00227) (0.00249) (0.00248) 
dist ij  0.190*** 0.130*** 0.132*** 
  (0.00288) (0.00318) (0.00317) 
contig ij  -0.132*** -0.109*** -0.110*** 
  (0.00433) (0.00471) (0.00468) 
comlang ij  -0.0555*** -0.0476*** -0.0484*** 
  (0.00239) (0.00267) (0.00265) 
TA ij   -0.173*** -0.167*** 
   (0.00416) (0.00408) 
dGDPpc ij    0.127*** 
    (0.00536) 
Exporter-time FE yes yes yes yes 
Importer-time FE yes yes yes yes 

Observations 107,172 107,172 87,772 87,772 
R-squared (within) 0.118 0.246 0.274 0.279 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05. 

 

 

Table 17: Differences of endowments and concentration of exports (prediction1) 

Panel regression with time dimension on 1995-2007(whole sample) 

 (1) (2) (3) (4) 
Dependant variable Ln(HHI) Ln(HHI) Ln(HHI) Ln(HHI) 

Regressors 
 

    

d(K/L)ij 0.0857*** 0.0246*** 0.000540 0.0986*** 
 (0.00300) (0.00279) (0.00317) (0.00529) 
d(H/L) ij 0.117*** 0.0975*** 0.0993*** 0.106*** 
 (0.00380) (0.00347) (0.00376) (0.00375) 
d(T/L) ij 0.0178*** 0.00287 0.00306 0.00233 
 (0.00253) (0.00233) (0.00263) (0.00263) 
dist ij   0.208*** 0.207*** 
   (0.00301) (0.00301) 
contig ij   -0.0636*** -0.0629*** 
   (0.00262) (0.00261) 
comlang ij   -0.0898*** -0.0892*** 
   (0.00237) (0.00237) 
TA ij   -0.102*** -0.107*** 
   (0.00318) (0.00319) 
dGDPpc ij    -0.114*** 
    (0.00495) 
Exporter-time FE yes yes yes yes 
Importer-time FE yes yes yes yes 

Observations 107,172 107,172 87,772 87,772 
R-squared (within) 0.043 0.196 0.214 0.219 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05. 



Table 18: Differences of endowments and concentration of exports (prediction1) 

Panel regression between country pairs (developing countries sub-sample, averages on 1995-2007) 

 (1) (2) (3) (4) 
Dependant variable Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) 

Regressors 
 

    

d(K/L)ij 0.168*** 0.0872*** 0.0660*** 0.0916*** 
 (0.0105) (0.00843) (0.00831) (0.0129) 
d(H/L) ij 0.101*** 0.0817*** 0.0711*** 0.0748*** 
 (0.0111) (0.00917) (0.00903) (0.00911) 
d(T/L) ij 0.0468*** 0.0246*** 0.0251*** 0.0249*** 
 (0.00864) (0.00699) (0.00698) (0.00697) 
dist ij  0.267*** 0.218*** 0.219*** 
  (0.00869) (0.00868) (0.00868) 
contig ij  -0.141*** -0.106*** -0.105*** 
  (0.0106) (0.0112) (0.0112) 
comlang ij  -0.130*** -0.113*** -0.113*** 
  (0.00714) (0.00697) (0.00695) 
TA ij   -0.147*** -0.148*** 
   (0.0107) (0.0107) 
dGDPpc ij    -0.0364*** 
    (0.0136) 
Exporter-time FE yes yes yes yes 
Importer-time FE yes yes yes yes 

Observations 7,607 7,607 7,463 7,463 
R-squared (within) 0.090 0.404 0.436 0.436 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05. 

Note: the index of concentration is the Theil coefficient. 

 

  



Table 19: Differences of endowments and concentration of exports with all relative endowments 

Panel regression between country pairs (whole sample, averages on 1995-2007) 

 (1) (2) (3) (4) 
Dependant variable Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) 

     
d(K/L)ij 0.0930*** 0.0403*** 0.0298** 0.0444*** 
 (0.0173) (0.0148) (0.0147) (0.0164) 
d(H/L) ij 0.0978*** 0.0838*** 0.0778*** 0.0794*** 
 (0.00956) (0.00837) (0.00829) (0.00831) 
d(T/L) ij 0.0470*** 0.0332*** 0.0299*** 0.0294*** 
 (0.00836) (0.00713) (0.00709) (0.00710) 
d(K/H)ij 0.0289** 0.0323*** 0.0182 0.0195 
 (0.0146) (0.0122) (0.0122) (0.0122) 
d(H/T) ij -0.0502*** -0.0475*** -0.0405*** -0.0399*** 
 (0.0112) (0.00992) (0.00985) (0.00986) 
d(K/T) ij 0.0459*** 0.0348*** 0.0332*** 0.0329*** 
 (0.0117) (0.0103) (0.0102) (0.0102) 
dist ij  0.223*** 0.181*** 0.181*** 
  (0.00657) (0.00658) (0.00658) 
contig ij  -0.0968*** -0.0760*** -0.0759*** 
  (0.00707) (0.00728) (0.00728) 
comlang ij  -0.101*** -0.0929*** -0.0928*** 
  (0.00533) (0.00525) (0.00526) 
TA ij   -0.130*** -0.131*** 
   (0.00771) (0.00772) 
dGDPpc ij    -0.0187* 
    (0.00991) 
Exporter-time FE yes yes yes yes 
Importer-time FE yes yes yes yes 

Observations 9,826 9,826 9,560 9,560 
R-squared 0.119 0.379 0.411 0.411 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

  



Table 20: Market access, factor endowments and concentration of exports (prediction 2 and 3) 

Panel regression between country pairs (whole sample, averages on 1995-2007) 

 (1) (2) (3) (4) (5) (6) 
Dependant variable Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) 

       
d(K/L) ij 0.154*** 0.125*** 0.0707*** 0.0751*** 0.167*** 0.100*** 
 (0.00684) (0.00700) (0.00609) (0.0101) (0.0127) (0.0151) 
d(H/L) ij 0.0757*** 0.0641*** 0.0549*** 0.0569*** 0.0887*** 0.0629*** 
 (0.00790) (0.00814) (0.00711) (0.00712) (0.0135) (0.0126) 
d(T/L) ij 0.0263*** 0.0262*** 0.0122** 0.0128** 0.0856*** 0.0471*** 
 (0.00639) (0.00642) (0.00533) (0.00537) (0.0124) (0.0116) 

d�K/L���
�    0.324*** 0.342*** 0.307*** 0.317*** 0.307*** 

  (0.0369) (0.0333) (0.0341) (0.0347) (0.0342) 

d�H/L���
�   0.133*** 0.0762*** 0.0899*** 0.0738*** 0.0908*** 

  (0.0300) (0.0265) (0.0264) (0.0277) (0.0265) 

d�T/L���
�   0.0136 -0.00406 -0.00232 0.00156 -0.00259 

  (0.0138) (0.0112) (0.0109) (0.0118) (0.0111) 
distij   0.220*** 0.179*** 0.404*** 0.228*** 
   (0.00655) (0.00660) (0.0126) (0.0119) 
contigij   -0.0969*** -0.0768***  -0.0746*** 
   (0.00702) (0.00722)  (0.00718) 
comlangij   -0.103*** -0.0955***  -0.0944*** 
   (0.00536) (0.00528)  (0.00528) 
TAij    -0.125***  -0.117*** 
    (0.00767)  (0.00810) 
dGDPpcabsij    -0.0320***  -0.0297*** 
    (0.0100)  (0.0101) 
dist ij x d(K/L) ij     -0.119*** -0.0367*** 
     (0.0137) (0.0133) 
dist ij x d(H/L) ij     -0.0309** -0.00688 
     (0.0123) (0.0116) 
dist ij x d(T/L) ij     -0.104*** -0.0509*** 
     (0.0144) (0.0136) 
Exporter FE yes yes yes yes yes yes 
Importer FE yes yes yes yes yes yes 

Observations 9,826 9,826 9,826 9,560 9,826 9,560 
R-squared (within) 0.117 0.134 0.392 0.422 0.339 0.424 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05.  

Note: the index of concentration is the Theil coefficient. The reduced number of observations in column (4) and 

(6) is due to the limited availability of the index of trade integration (TA).  

 

 
 

  



Table 21: Market access, factor endowments and concentration of exports (prediction 2 and 3) 

Panel regression between country pairs (developing countries sub sample, averages on 1995-2007) 

 (1) (2) (3) (4) (5) (6) 
Dependant variable Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) 

       
d(K/L) ij 0.168*** 0.122*** 0.0480*** 0.0594*** 0.189*** 0.127*** 
 (0.0105) (0.0118) (0.00966) (0.0134) (0.0191) (0.0205) 
d(H/L) ij 0.101*** 0.0429*** 0.0571*** 0.0594*** 0.104*** 0.0768*** 
 (0.0111) (0.0117) (0.00982) (0.00994) (0.0189) (0.0173) 
d(T/L) ij 0.0468*** 0.0298*** 0.0183** 0.0214*** 0.131*** 0.0919*** 
 (0.00864) (0.00930) (0.00758) (0.00754) (0.0173) (0.0160) 

d�K/L���
	    0.112*** 0.149*** 0.143*** 0.146*** 0.141*** 

  (0.0263) (0.0222) (0.0218) (0.0234) (0.0218) 

d�H/L���
	   0.141*** 0.0477*** 0.0248 0.0457*** 0.0121 

  (0.0199) (0.0165) (0.0165) (0.0174) (0.0165) 

d�T/L���
	   0.0759*** 0.0291** 0.0165 0.0392*** 0.0157 

  (0.0174) (0.0135) (0.0134) (0.0144) (0.0134) 
distij   0.266*** 0.220*** 0.540*** 0.331*** 
   (0.00863) (0.00865) (0.0185) (0.0167) 
contigij   -0.138*** -0.105***  -0.0992*** 
   (0.0105) (0.0110)  (0.0109) 
comlangij   -0.129*** -0.112***  -0.109*** 
   (0.00714) (0.00695)  (0.00695) 
TAij    -0.144***  -0.136*** 
    (0.0107)  (0.0108) 
dGDPpcabsij    -0.0396***  -0.0318** 
    (0.0136)  (0.0136) 
dist ij x d(K/L) ij     -0.173*** -0.0967*** 
     (0.0191) (0.0180) 
dist ij x d(H/L) ij     -0.0432** -0.0173 
     (0.0168) (0.0154) 
dist ij x d(T/L) ij     -0.160*** -0.102*** 
     (0.0192) (0.0180) 
Exporter FE yes yes yes yes yes yes 
Importer FE yes yes yes yes yes yes 

Observations 7,607 7,607 7,607 7,463 7,607 7,463 
R-squared (within) 0.090 0.106 0.411 0.442 0.351 0.448 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05.  

Note: the index of concentration is the Theil coefficient. The reduced number of observations in column (4) and 

(6) is due to the limited availability of the index of trade integration (TA).  

 
  



 

Table 22: Market access, factor endowments and concentration of exports (prediction 2 and 3) 

Panel regression between country pairs (developing countries sub sample, averages on 1995-2007) 

 (1) (2) (3) (4) (5) (6) 
Dependant variable Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) Ln(C.xij) 

       
d(K/L) ij 0.157*** 0.0791*** 0.0849*** 0.229*** 0.156*** 0.157*** 
 (0.0106) (0.00851) (0.0131) (0.0182) (0.0200) (0.0106) 
d(H/L) ij 0.0788*** 0.0675*** 0.0630*** 0.117*** 0.0758*** 0.0788*** 
 (0.0112) (0.00929) (0.00926) (0.0185) (0.0168) (0.0112) 
d(T/L) ij 0.0500*** 0.0270*** 0.0264*** 0.145*** 0.0989*** 0.0500*** 
 (0.00868) (0.00701) (0.00701) (0.0171) (0.0158) (0.00868) 

d�K/L���
�   0.376*** 0.533*** 0.555*** 0.538*** 0.578*** 0.376*** 

 (0.0901) (0.0835) (0.0830) (0.0866) (0.0831) (0.0901) 

d�H/L���
�  0.274*** 0.156*** 0.127*** 0.125*** 0.109*** 0.274*** 

 (0.0459) (0.0396) (0.0391) (0.0416) (0.0393) (0.0459) 

d�T/L���
�  -0.0160 -0.0143 -0.00517 -0.0103 -0.00729 -0.0160 

 (0.0153) (0.0128) (0.0126) (0.0132) (0.0125) (0.0153) 
distij  0.265*** 0.218*** 0.550*** 0.334***  
  (0.00865) (0.00867) (0.0185) (0.0167)  
contigij  -0.140*** -0.105***  -0.0993***  
  (0.0105) (0.0111)  (0.0109)  
comlangij  -0.132*** -0.115***  -0.111***  
  (0.00716) (0.00697)  (0.00697)  
TAij   -0.147***  -0.138***  
   (0.0107)  (0.0108)  
dGDPpcabsij   -0.0375***  -0.0295**  
   (0.0137)  (0.0137)  
dist ij x d(K/L) ij    -0.184*** -0.104***  
    (0.0192) (0.0180)  
dist ij x d(H/L) ij    -0.0442*** -0.0160  
    (0.0170) (0.0155)  
dist ij x d(T/L) ij    -0.166*** -0.105***  
    (0.0192) (0.0180)  
Exporter FE yes yes yes yes yes yes 
Importer FE yes yes yes yes yes yes 

Observations 7,607 7,607 7,463 7,607 7,463 7,607 
R-squared (within) 0.101 0.414 0.445 0.352 0.453 0.101 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05.  

Note: the index of concentration is the Theil coefficient. The reduced number of observations in column (4) and 

(6) is due to the limited availability of the index of trade integration (TA).  
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