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Abstract: 

This paper examines the determinants of the geographic distribution of 26 industries in 28 countries 
belonging to the Euro-Mediterranean area during the period 1994-2003. The study is based on new 
economic geography theory and traditional trade theory. It focuses on market and supplier accesses, 
production cost and regional integration as the main determinants of industrial location. Controlling 
for the effects of the reduction in trade barriers through a proper specification of a gravity model, it is 
found that deeper regional integration agreements can act as an important dispersion force, driving the 
location of industries in new member states and Mediterranean countries.  
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I. Introduction 

 

After many decades devoted to the internal integration process, the European Union 
(EU) has extended the integration to its bordering neighbors. This process has led to the 
enlargement of the European Union toward central and eastern European countries in 2004. In 
parallel, an historic partnership has been developed since 1995 between the EU and 
Mediterranean (MC) countries1 (the so-called Barcelona process).  Although the potential for 
aggregate economic gains through closer economic integration in this region is undisputed, 
economists also acknowledge that integration transforms the structure of economies, which 
can have important consequences on the geographic distribution of activities.  
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60. 
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1 Mediterranean countries have developed strong economic relations with many European countries since the 
end of the seventies (association agreements).  
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A substantial amount of literature has been devoted to the impact of trade 
liberalization and, more precisely, of regional integration on the location of economic 
activities. Regional integration agreements reduce trade barriers between member countries 
while maintaining barriers with the rest of the world. It gives an incentive for firms to locate 
in the integrated area as the market access of the firms operating within the area is improved. 
Less clear-cut is the relationship between the process of economic integration and the location 
of firms within the integrated area. One popular concern about North/South integration is that 
the removal of barriers to trade accelerates trade and generates the fragmentation of 
production. Following the fall in trade costs, the production process becomes divided into 
several stages that can take place in different locations depending on countries’ comparative 
advantages (Jones and Kierzkowki, 1990, 2001). According to this approach, economic 
integration leads to the dispersion of economic activities. Countries’ industrial structures will 
be primarily shaped by factor cost differences. Contrary to this, the “New economic 
geography theory” has pointed out the incentive of firms to agglomerate following trade 
liberalization. The central idea of the “New economic geography” theory (Krugman, 1991, 
Krugman and Venables, 1995) and the “New trade theory” (NTT) (Krugman, 1980), is that, in 
the presence of trade costs and increasing returns to scale, firms tend to settle at locations that 
minimize transport costs related to inputs and outputs. In core-periphery models, industrial 
agglomeration arises because of labour mobility (Krugman, 1991). Venables (1996), 
introduces a new agglomeration force into economic geography models by allowing for input-
output linkages between sectors while ruling out labour mobility. Krugman and Venables 
(1995) and Fujita et al. (1999) merge the two sectors into one, so the input-output 
relationships switch from vertical linkages to horizontal linkages. Robert-Nicoud (2002)2 
proposes a model that combines free capital mobility and vertical linkages.  A small number 
of papers (Ricci, 1999, Forslid and Wooton, 2003, Venables, 1999, Bagoulla, 2006, Epifani, 
2005) has considered the tension between agglomeration and comparative advantages. Amiti 
(2005) analyses the effects of trade liberalization on the location of manufacturing industries 
which are vertically linked and exhibit differences in factor intensities. At the first stage of 
trade liberalization, reducing trade costs can promote agglomeration of vertically linked 
industries that differ in factor intensities. Once trade costs fall to very low levels, location is 
based on comparative advantages. Puga and Venables (1997) have analyzed the particular 
case of regional trade agreements on industrial development combining comparative 
advantages and geographical aspects. They suggest that in a ‘hub and spokes’ trading 
arrangement, firms will tend to be concentrated in the ‘hub’ as it gives a better access to the 
other countries’ markets.  Baldwin et al. (2003) confirm that regional integration favors the 
largest members and could generate a core-periphery industrial pattern. However, Altomonte 
(2007) shows that regional integration agreements which promote trade liberalization, not 
only along the ‘hub and spokes’ countries but also across the same ‘spokes’, may enjoy a 
different pattern as making the market accessible from every peripheral country might allow 
firms to exploit their comparative advantages without suffering from a reduction of market 
access.  Depending on the hypothesis of theoretical models, international and regional 
integration may lead to the agglomeration or to the dispersion of the economic activities 
between countries.  

 
The existing empirical studies do not give a more clear-cut analysis. Many papers 

focus on the determinants of agglomeration. Marshall  (1920)  identifies  three  specific  
channels  of  externalities  (knowledge  spillovers, labour  market  pooling,  and  input 
sharing) that may contribute to the process of industrial agglomeration. Some studies identify 
                                                           
2 Robert-Nicoud’s (2002) model is a extension of the ‘Footloose Capital Model’ proposed by Martin and Rogers 
(1995).    



3 

 

the relevant determinants of industrial agglomeration by regressing concentration indexes on 
"proxy" variables illustrating theories’ forecasts (Kim (1995), Amiti (1999), Haaland et al. 
(1999), Rosenthal and Strange, (2001, 2003)). Haaland et al. (1999) show that the most 
important determinant of the economic geography of Europe is the location of the 
expenditure, even if the Heckscher-Ohlin and Ricardo theories should not be ignored. Davis 
and Weinstein (1999, 2003) also underline the significant impact of market potential with 
regards to location of production. More recent papers have analyzed the industrial 
agglomeration within countries. Considering the location choices of Japanese firms in 
European countries, Head and Mayer (2004) confirm that firms prefer to locate “where the 
markets are”. Lu and Tao (2009) examine the trends and determinants of china’s industrial 
agglomeration using a firm-level data set. They confirm the impact of traditional determinants 
on industrial agglomeration (Marshallian externalities, resource endowments and scale 
economies). Resmini (2003) and Traistaru et al. (2003) have proposed the same kind of study 
considering Central and Eastern economies. Brülhart and Koening (2005) analyse the 
international spatial wage and employment structure of five new accession countries3 during 
the period 1996-2000. Whereas relative wages and employment shares appear still higher in 
capital regions, market forces seem to attenuate  countries’ economic concentration in favour 
of regions that are located close to the core of EU markets.  Considering regional integration 
areas, Chen (2008) underlines that because of the different sizes of participating countries, 
their ability to attract investments can be different. Countries with relatively high production 
costs may experience a decline in inward FDI while more attractive, low-cost countries could 
experience an increase in FDI.  Sanguinetti et al. (2004) confirm that the increased regional 
integration in the MERCOSUR generates the reorganization of production along the lines of 
internal comparative advantages. With respect to the Eastern and Southern Europe, Altomonte 
and Gualiano (2003) show that Central and Eastern European (CEE) countries seem to 
display a greater potential for the attraction of FDI flows with respect to Mediterranean 
countries. The authors explain these results by the stronger pecuniary externalities of firms in 
the CEE countries compared to the ones existing in Mediterranean countries. Resmini (2003) 
underlines that because of the economic integration with the EU, firms which are located in 
Eastern Europe4 have begun to shift their production towards the EU border in order to enjoy 
relatively low cost access to the EU market. Thus, integration in Europe is expected to 
increase disparities at the European level, by generating relocation of activities near the East-
West frontiers (Petrakos, 2000). These empirical analyses seem to confirm the significance of 
both comparative advantages and market access in firms’ location choice in the case of 
heterogeneous integrated areas.  

 
Many factors thus explain the industrial location process in a North/South regional 

area. Comparative advantages can promote the dispersion of firms when the integration goes 
deeper. Both supply and demand accesses have been proven to have a crucial impact on 
firms’ location choices and encourage the location of activities in “larger markets”. Strong 
input-output links between firms might also generate geographical concentration with the fall 
of trade costs. Finally, the spatial distribution of activities between countries belonging to a 
North/South regional agreement depends on regional trade barriers, not only between the 
North and the South but also between Southern countries.  

 
Countries that belong to the Euro-Mediterranean area have different development 

levels and economic characteristics that make their comparative analysis interesting. The 

                                                           
3 Czech Republic, Hungary, Poland, Slovenia and Slovakia.  
4 The author analysed the impact of East enlargement of the EU on regions in four candidates’ countries 
(Bulgaria, Estonia, Hungary and Romania) between 1992 and 1999.   
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integration process that has taken place in the area suggests the need for an in-depth 
theoretical and empirical analysis. So far, the spatial implications of increasing economic 
integration in the Euro-Mediterranean area have not been investigated in depth. The aim of 
this paper is thus to provide an assessment of the determinants of the spatial distribution of 
industries in a large sample of countries belonging to the Euro-Mediterranean area since the 
start of their integration process. As the spatial distribution of activities largely depends on 
trade costs, the first set of question to address concern the integration level between countries. 
Even if all countries are not in the same integration stage, both new member states and 
Mediterranean countries have maintained trade and economic relations with the EU for more 
than twenty years. Does the integration really go deeper in this area? Does market 
accessibility largely differ between countries?  To answer these questions, we first apply a 
theoretical gravity equation to bilateral trade flows between 28 countries belonging to the 
Euro-Mediterranean area5. This analysis evaluates the significance of trade barriers and their 
evolution within the area over the period 1994-2003. Except for considering agricultural 
productions (Emlinger and al., 2008) or a small sample of countries, as far as we know, no 
study has properly addressed this issue. Giving a comprehensive evaluation of the level of 
integration within the Euro-Mediterranean area is thus the first contribution of the paper. We 
also derive from this analysis, gravity–based supply and market access measures6.  

 
A second set of questions relates to the geographical distribution of industries in the 

euro-Mediterranean area. Where do industrial activities locate? What are the determinants of 
industries’ location choices ? Have patterns of industrial location changed over the period 
1990-2003?  With the exception of Altomonte and Gualiano (2003) and Resmini (2003) and 
Petrakos (2000), few studies have analyzed industrial location in Eastern Europe and 
Mediterranean countries. Altomonte and Galliano (2003) compare the FDI attractiveness of 
Central and Eastern European (CEE) and Mediterranean countries. Resmini (2003) studies 
firms’ location choices in some Eastern European countries and Petrakos (2000) studies the 
implications of European integration on the relocation of activities in European regions. All 
these studies confirm the strong impact of both larger  markets and production costs on firms’ 
location choices but however only focus on some Eastern European or Mediterranean 
countries and do not address these issues considering the Euro-Mediterranean area as a whole. 
In the paper, we derive an estimating equation of industrial location from a new economic 
geography model which considers production costs and both supply and market accesses as 
the main determinants of industrial location considering 28 countries belonging to the euro-
Mediterranean area. This constitutes the second contribution of the paper.  For that purpose, 
panel data econometric models are implemented, with alternative estimators addressing the 
endogeneity biases.  

 
The paper is organized as follow. Section 2 presents a descriptive analysis of the 

geographic concentration and specialization within the area. Section 3 develops the formal 
model.  Section 4 reports our empirical approach. We first present and analyze the gravity 
model and it results. Then, we address the issue of the determinants of geographical 
distribution of industries in some countries belonging to the euro-Mediterranean area.  
 

2. Descriptive analysis  

 

                                                           
5 The whole euro-Mediterranean area includes 35 countries if we consider Mediterranean countries, new member 
states and Western European countries.  
6 As a matter of fact, precise measures on trade cost concerning this area are not available. 
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In this section, the attention shifts to the characteristics and the evolution of 
geographic concentration and specialization in the area. The data used in this paper has been 
obtained from both the United Nations UNIDO7 National Accounts Statistics Database (2004) 
and the “Trade, Production and Protection” database, proposed by the CEPII8 (Mayer and 
Zignago, 2005). It includes twenty-nine countries: thirteen Western European countries 
(Austria, Belgium and Luxembourg, Germany, Spain, Finland, France, the United Kingdom 
(UK), Greece, Ireland, Italy, Sweden, Portugal, the Netherlands), ten new member states 
(Bulgaria, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta, Slovakia, Poland and 
Romania), and six Mediterranean countries (Tunisia, Morocco, Turkey, Jordan, Israel, Egypt).  
Manufacturing output data are based  on  the  International  Standard  Industrial  
Classification  (ISIC) revision 2  and  cover  26  manufacturing sectors form 1990 to 20039. In 
order to facilitate the results’ analysis, countries have been classified by regional groups 
(Western European countries (WEC), new member states (NMS) and Mediterranean countries 
(MC)). Industries have also been classified according to their technology level 10. 

 
In the paper, we focus on industrial production. Industrial production does not 

represent the same part of the GDP in all countries of the sample. In Western European 
countries, the share of the industrial value added (VA) in the GDP in 2003 varies between 
21% in France and 29 % in Germany and Spain11. These shares have decreased in all Western 
European countries during the period 1990-2003. The share of industrial VA in the new 
member states’ GDP is more significant (between 22 % in Latvia and 35 % in Romania and 
Slovakia). However, these countries have experienced a significant structural adjustment over 
the past decade and the importance of the industrial sector in their economy dramatically 
decreased between 1990 and 2003 (between -40 % and -50% in all countries excepted in 
Lithuania12). The industrial sector also accounts for a significant part of the economic activity 
in Mediterranean countries. In 2003, the share of industrial value added to the GDP reached 
36% in Egypt, 29% in Turkey, 28 % in Morocco and Tunisia and 27% in Jordan13. These 
shares have risen in some Mediterranean countries (Egypt, 24% and Turkey, 27%) between 
1990 and 2003 and feebly decreased in Jordan, Tunisia and Morocco.  

 
In addition, even if total industrial production has increased by 46% between 1990 and 

2003, some industries seemed to have expanded more than others. The production of low, 
medium and high technology industries have increased respectively by 30 %, 37 and 61% 
during the period14. At the same time, the shares of the low-technology and medium-
technology industries in total production have decreased whereas the high-technology 
industries have recorded an increase in their share in total production between 1991 and 2003. 
Figure 2.1 represents the evolution of the industrial production considering the technology 
level of industries.  

 
[Figure 2.1] 

 
Considering country groups (table 2.1), we observe that Western European countries and 

new member states have reduced their production in low and medium-technology industries 
                                                           
7 United Nation Industrial Development Organisation. 
8Centre d'Etudes Prospectives et d'Informations Internationales. 
9 See appendix for details on the dataset.  
10 We use the classification suggested by the OECD (1997), see appendix. 
11 Data source: The World Bank indicators, 2007.  
12 Note that the data are not available in 2003 for Malta and Cyprus.  
13 Data for Israel are not available.  
14 See appendix for details on the industry classification. 
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in favor of high-technology industries. On the contrary, the share of low-technology industries 
in total production remains stable in Mediterranean countries.  
 
[Table 2.1] 
 

These first results suggest that the industrial production growth in our sample of 
countries has mainly occurred in high-technology industries, whilst production of many low-
technology sectors have relatively declined even if these sectors remain significant in 
Mediterranean countries. 

 
Geographic distribution of industries in the euro-Mediterranean area is measured in this 

paper thanks to both the dissimilarity index and the Theil index15. These indexes have both 
been widely used in the literature to evaluate specialization and geographic concentration 
(Brülhart and Traeger, 2005). Several absolute and relative measures of concentration and 
specialization have been proposed in the existing literature, each having advantages and 
shortcomings16. It has been shown that precise measures of the geographic concentration and 
specialization require firm-level and highly-disaggregated data17, which unfortunately are not 
available for our sample of countries. Aggregate data on output allow only a limited analysis 
of industrial location. However, they give general information on the location of the industries 
considering our sample of countries as the benchmark area. The Theil-concentration (���� and 
Theil-specialization (����  indexes are given by :  
 ��� � ∑ ����	
�������    and   ��� � ∑ ���	
�������       (2.1 and 2.2) 
 

With  ������,  the region-industry location quotient ����� � �������  �, ���� � �������  , the concentration 

ratio,  and ��� � ∑ �� ���∑ ∑ ��� ���.  ���� is the output in the industry (i) the country (c) and the year (t).   

In the same way, ��� � �������   is the specialization ratio and �� � ∑ �� ���∑ ∑ ��� ���.  
 
We also define the dissimilarity-concentration ����� and dissimilarity-specialization �����  
indexes (Krugman, 1991a):  
  ��� � ∑ |���� � ���|�   and  ��� � ∑ |��� � ��|�        (2.3 and 2.4) 
 ��� and ��� evaluate the spatial concentration of sector i across countries whereas ���  and ��� give information on the sectoral composition  of country c’ specialization. The 
geographical dispersion of industries is maximum when the distribution of industry (i) over 

                                                           
15 See appendix A.1 for the calculation of these indexes. We have chosen two different indexes for a robustness 
check. 
16 Substantial literature has been devoted to measuring production specialization and geographic concentration 
of industries; see Combes et al. (2008),  Maurel and Sedillot (1999), Brülhart and Traeger (2005), Cutrini (2008) 
Many papers have studied the geographic concentration and specialization patterns in Europe (Kim, 1995, Amiti, 
1999, Aiginger and Pfaffermayr, 2004)  whereas few articles focus on the distribution of activities in 
heterogeneous areas (Resmini, 2003).  
17 Two specific problems deserve a particular attention in the literature. First, an industry with a small number of 
establishments may appear to be concentrated by chance. To solve this problem, Ellison and Glaeser (1997) and 
Maurel and Sédillot, 1999) have proposed an index that control for differences in industries’ characteristics 
(“industrial concentration”). A second important issue that still awaits a satisfactory solution is the dependence 
of concentration and specialization indexes on the level and method of geographical disaggregation (Duranton 
and Overman, 2005). 
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all the countries is the same as the distribution of the whole industry across countries. In this 
case ��� and ��� are high.  Specialization indexes compare the share of each industry (i) in 
country’ (c) industrial production to the share of each industry in the total production in the 
area. The higher ���  and ��� , the more specialized the countries are. Note that specialization 
and concentration levels depend on the overall distribution of production in the sample.  

 
Table 2.2 gives the Theil and dissimilarity specialization indexes for each country18. 

With the exception of Ireland and Finland19 and Greece, WEC appear less specialized than 
NMS and MC. Malta, Tunisia, Cyprus and Latvia are the most specialized countries (on 
average) in the period studied. Conversely, the UK, Germany, France and Spain are the most 
diversified countries of the area. The significant specialization level of Malta is essentially 
due to significant production in high-technology industries, and in particular in electric 
machinery20. On the contrary, the high specialization level in Tunisia is related to a substantial 
production in low-technology industries (footwear and leather products industries). Cyprus, 
Latvia and Lithuania are also specialized in low-technology industries. In Cyprus, an 
important part of the national production takes place in food products (30% of the country’s 
total industrial production) and other non-metallic mineral products (12%)21. Latvia and 
Lithuania are both specialized in wood products and wearing apparel products. These 
industries constitute respectively 24 % and 3% of Latvia’s industrial production and 9% and 
10 % of Lithuania’s industrial production22.  
 
[Table 2.2]  
 

Even if Western European countries are relatively diversified, the level of 
specialization (in high-technology industries) increased in most of these countries between 
1990 and 2003. The Theil index significantly increased in France23 and the UK whereas it 
decreased in Portugal (-10%), Belgium/Luxembourg (-10%) and Sweden (-4%). In Portugal, 
the share of some low-technology industries in to total production has decreased (about -60% 
in tobacco and leather products industries) in favor of high-technology sectors (professional 
and scientific equipment, 67%). Considering new member states, Hungary, Latvia and Cyprus 
are the most specialized. Only five of the ten new member states became more specialized in 
2003. This increase in the Theil index is particularly significant for Latvia (112%)24, Romania 
(95 %) and Bulgaria (30%). On the contrary, Estonia, Lithuania and Poland show a dramatic 
decrease of their Theil index. Finally, one can note that Tunisia, Egypt and Morocco are the 
most specialized Mediterranean countries. The specialization level significantly increased in 
                                                           
18 Note that results of both indexes are quite similar.  
19Ireland is relatively specialized in industrial chemicals industry and Finland is specialized in paper and 
products.  
20 Note that considering the location quotient (see appendix A.1), a country is specialized if the part of a industry 
in the country’s total industrial production is significant relatively to the importance of this industry in the 
industrial production in the area.  
21 As food products industry constitutes a large part of the area industrial production, Cyprus appears relatively 
more specialized in other non-metallic mineral products.  
22 As in Cyprus, food products constitute a significant part of Latvia and Lithuania’s industrial production. 
However, because of the significant level of production in this industry in the Euro-Mediterranean area, the 
relative specialization of this to countries in food products remains moderated.  
23 The increasing specialization in France is partly due to a significant increase of the location of the transport 
equipment industry in France. This industry represented 14% of the French industrial production in 1990 and 
28% in 2003. It is also related to the significant decrease in the location of some low and medium technology 
sector in France between 1990 and 2003 (printing and publishing, footwear and other manufactured products).   
24Latvia appears increasingly specialized in wood products and iron and steel industry. In 2003, these industries 
represented respectively 24% (2% in 1990) and 6 % (1% in 1990) of the Latvia’s industrial production.  
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these countries during the period studied, especially in Israel (79%), Tunisia (38%) and 
Turkey (39%). The increase is less significant for Egypt (8%).  Only Jordan experienced a 
slight decrease of it Theil index between 1990 and 2003.   

 
In addition to the specialization, increasing economic integration in the euro-

Mediterranean zone is also expected to influence the geographic concentration of industrial 
activities.  Table 2.3 reports the Theil and dissimilarity indexes for each industry. 
 
[Table 2.3]  
  

Without surprise, low-technology industries appear more geographically concentrated 
than medium and high-technology industries. Food products is the only low-technology 
industry relatively dispersed across the area. Pottery, China and earthenware, footwear, 
textiles, leather and wearing apparel are the most geographically concentrated industries. 
Pottery, China and earthenware industry is located in Romania, Greece and Bulgaria25. The 
production of footwear is located in Portugal, Romania and Italia. This industry constitutes 
respectively 8%, 2% and 10% of these countries industrial production. Footwear industry is 
also located in Tunisia and Morocco. Textile and wearing apparel industries were mainly 
located in Turkey (both industries represent about 10% of the national industrial production). 
Textile products are also largely produced in Egypt and Estonia.  

 
The concentration level increased for 21 industries (out of 26) between 1990 and 2003. 

This increase is particularly significant in many low-technology sectors: wearing apparel 
(144%), leather products (133%) or textile (91%). Considering medium-technology 
industries, three sectors show a significant decrease of their entropy index between 1990 and 
2003: fabricated metal products (-55%), other manufactured products (-45%), and plastic 
products (-22%). On the contrary, other medium-technology industries exhibit an increase of 
their geographic concentration level. Other non-metallic mineral products’ entropy index 
increase by 102%  between 1990 and 2003. This industry’s production is located (in 2003) in 
Cyprus, Jordan, Morocco and Egypt. Non ferrous metals products’ geographic concentration 
increases by 66 % and is mainly located in Greece, Finland and Belgium.  With the exception 
of industrial chemical products which are located in Ireland, Germany and Belgium, high-
technology industries appear not to be too concentrated. However all high-technology 
industries show an increase of their entropy index level. This increase is particularly 
significant in the industrial chemicals industry (415%) and transport equipment 26 (144%).  

 
In order to check whether patterns of geographic manufacturing distribution have 

significantly changed over the period 1990-2003 and to confirm the previous results, we 
estimate the following trend models considering both specialization and concentration-Theil 
indexes:  

 ln����� � �� �  � � !��         (2.5) ln��"�� � �� �  � � !��                      (2.6)                             
                   

                                                           
25 Note that the sector is said to be located if the location quotient exceeds 1. In this case, the share in the 
industry’s total production of the country studied exceeds the country’s share in total production. 

26 This industry is mainly located in France, Germany and Hungary.  
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The dependent variables are the natural logarithm of the Theil index for country (c) (or 
industry (i)) and time (t).  The independent variable (t) is the period studied (rescaled to the 
interval [0;14]). ��  ����  represents country (industry) fixed effects and !�� �!��� is the error 
term.  Tables 2.4 and 2.5 report the results of the panel estimations.  
 
[Table 2.4 & Table 2.5] 
 

Coefficients in table 2.4 indicate that, in the euro-Mediterranean area, geographic 
concentration of industries significantly increased in both low and high-technology 
industries27 whereas it is not significant in medium-technology industries. In parallel, all the 
coefficients of the specialization regression (table 2.5) indicate an increase of the 
specialization level in the area. However, coefficients are higher for MC and NMS than for 
WEC. 
 

In this first part of the paper, we have pointed out the main features of the industrial 
production pattern in our sample of countries: 

- Industrial production increased in the area during the period studied and 
production growth mainly occurred in high-technology sectors.   

- Both sectoral concentration and countries specialisation increased in the area 
between 1990 and 2003. The concentration increase seems particularly significant 
in some low-technology industries (leather products, Wearing apparel) and also in 
a few high-technology industries (industrial chemicals and Transport equipments). 
New member states and Mediterranean countries appear very specialized in 
comparison to Western European Countries.  

- Whereas WEC and some NMS have reduced their production in many low-
technology industries and mainly produced high-technology products, other NMS 
and MC seem to reinforce their specialization in low-technology sectors. 

 
The results suggest a distribution of industries that depends on their characteristics and 

countries’ comparative advantages28. What determinants can explain the increase of both 
concentration and specialization ? Will MC pursue their specialization in low-technology 
industries following the regional integration? Why do these industries remain located in the 
euro-Mediterranean area?  The aim of the next section is to propose a theoretical model in 
order to better explain the geographic distribution of industries in a North/South area and to 
anticipate what a deeper integration may change.  

 
3. The theoretical model 

 
  In order to explain the geographical distribution of activities in the Euro-
Mediterranean area, costs advantages are decisive and cannot be ignored. In parallel, 
differences of supply and market accesses between Western Europe, Mediterranean countries 
and new members largely justify the economic geography approach. In this section, we 
develop a “Footloose-Capital Vertical Linkages model (FCVL)”, based on Robert-Nicoud 
(2002) and Venables (1996) and presented by Baldwin et al. (2003, Chapter 8). In many 

                                                           
27 Note that the increase is also more significant in low-technology industries.    
28

 We must keep in mind these are relative results which depend on the evolution of the total production in each 
country of the sample. We do not consider the evolution of production in the rest of the world and we cannot 
know if we are witnessing a redistribution of firms between countries.  
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economic geography models, labour migration drives agglomeration. Labour mobility across 
countries belonging to the euro-Mediterranean area (even EU countries) is rather limited.  The 
mobility of capital appears more realistic. The FCVL model takes into account the mobility of 
capital between countries and adds vertical linkages between firms in order to display 
agglomeration forces. We extend this model to incorporate differences in technology between 
countries as in Ricci (1999), Amiti and Smarzynska Javorcik (2008) and Bagoulla (2006). 
The interest of this model is to take into account both the impact of supplier and market 
accesses and the role of countries’ comparative advantages on firms’ location. It thus 
considers the various mechanisms that can explain industrial location in a sample of very 
heterogeneous countries.  
 

The world consists in C =1, c.., l countries. We choose to focus on the manufacturing 
sector. It is composed of firms that operate under increasing returns to scale, produce 
differentiated goods and are inhibited by iceberg trade costs. We consider firms’ behavior in 
the manufacturing sector in the country c. The total production of each firm in c is given by: 
 
 #� � ∑ ��$$�                           (3.1) 
 

With ��$, the consumption of country l of industrial products produced in c. Demand 
can originate from country c or from other countries (l)29.  Production of a typical industrial 
variety entails a fixed cost of one unit of capital (K) and a variable cost that involves  � of 
labour and intermediate inputs per unit output (%� �. The cost function of a representative 
variety in a representative industry in the country c is given by: 
 & � � '�()*%�* �#�                                                                                                                           (3.2) 

 
rc denotes the rewards to capital30. We assume that the variable cost takes the form of a Cobb-

Douglas aggregate of '�  and  %�.  Labour has the price '�  and input share (1 � ,�. The 
composite intermediate good has the price in the country c �%� � and input share �,�. It is 
given by :  
 

%� � -∑ 
$./$ 0 1�$2()3$ 4 5567
                        (3.3) 

 
  All industrial varieties (
$� enter symmetrically. Those varieties can be produced in c 
or be imported from other countries l. In this case, Samuelsonian iceberg trade costs induced 
that to  deliver one unit from l to c, 1�$ units must be shipped as only a fraction 1/1�$ arrived.  
 

In the short run equilibrium, capital is immobile between countries. In this 
equilibrium, consumers maximize utility and firms maximize profits and all the markets clear 
for a given distribution of capital between regions.  On the supply side, as usual, Dixit-Stiglitz 
monopolistic competition implies that ‘mill pricing’ is optimal for industrial firms: 

 

/� � 9�56:;�:<�33)(                                                                                                                                    (3.4)    

                                                           
29 The exports from c to l incurred a Samuelsonian iceberg trade cost. 
30 Note that since the fixed cost consists only of capital, the operating profit accrues to capital owners by free 
entry r is also the capital reward. 
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The profit of a single firm in c is thus given by:   
 =� � /�#� � '�()*%�* �#�                                                                                                                 (3.5) 

 
The equilibrium can be derived as follows: expenditure  �� $� on industry output 

produced in c, comes from producers and consumers located in c and from other countries l. 
The product market equilibrium requires setting demand equal to supply.  Summing the 
expenditures of across all locations, we obtain:  

 

#� �  /�)3 >∑ *? @A�@567
;@567 $ B                                        (3.6)    

            
With (/� � the price in c and �%$� , the price index in country �	�. Substituting the 

product market clearing condition and, the profit maximizing price into the demand gives:  
 

#� �  P9�56:;�:<�33)( Q)3 >∑ *? @A�@567
;@567 $ B                                  (3.7)                                                             

Since capital is used only in the fixed cost, the reward to capital is the operating profit 
of a typical variety, using the demand function and mill pricing we obtain: 

 

=� � .'�()*%�* �2()3 >∑ *? @A�@567
;@567 $ B >- 33)(4()3 � - 33)(4)3B                     (3.8)                                  

 
As we do not observe the potential profitability of each country, following Amiti and 

Smarzynska Javorcik (2008), we rely upon the assumption that firms choose the country 
yielding the highest profit.  In the model, agents are short-sighted and capital moves in search 
of the highest current nominal reward. Inter-country factor flows are governed by the ad hoc 
equation31: 

 ��R � ���1 � ����=� � =$�                       (3.9) 
                                                                                           �� � S�T@  is country’s c industry share, which  also represents the share of capital employed in 

c32. 
In the long run, capital owners employ their capital wherever it earns the highest 

return. In this case, capital has no incentive to move and ��R � 0. The share of a representative 
industry country c is related to profit ( =�): 

 �� � V�=��                         (3.10)    
                                                                                                                   

For the empirical specification, following Amiti and Smarzynska Javorcik (2008), we 
assume that the function:  V� � 	
�=���. Thus, we obtain:  
                                                           
31 Note that in the FCVL model pure profits are eliminated and capital rewards are equal to operating profits. In 
the long run the spatial allocation of capital takes time and hence, current operating profits might differ from the 
average in the short run.   
32 Remember that capital is mobile between countries whereas capital owners are immobile. Capital is only 
employed in meeting the fixed costs of industrial firms. Physical capital can be separate from its owners and so, 
the country in which capital’s income is spent may differ from the country in which it is employed  (Martin and 
Rogers, 1995).  
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ln �=��� � �1 � X��1 � ,� ln '�� � �1 � X� ln� ��� � �1 � X��,�
∑ ln Y -∑ 
$./$� 1�$�2()3$ 4 � 	
 ZP∑ *? @�A�@�567

;@�765 Q[ � \�                                      (3.11)       

        \� represents industry’s fixed effects (such as the market power).  
 

In the model, different forces are governing the location of firms. Transport costs �1�$�()3� imply that firms buy a large amount of intermediate goods on the domestic and 
closer market. Then, when more capital is allocated in the country c, �� rises.  If more 
varieties are produced in c, the production costs reduce (%� � in this country and raise 

country’s c profit. In addition, spatial distribution of expenditure33 P∑ *? @�A�@�567
;@�765 Q and supply 

access -∑ 
$./$� 1�$�2()3$ 4, affects the spatial distribution of firms. In the presence of trade 

barriers, firms are incited to locate in the largest market. The model also includes two 
dispersion forces. When more firms settled in c, market share decreases for existing firms and 
hence, the profit in this country falls (local competition effect, %$�3)(�. Finally, the profit also 
depends on countries’ labour costs (�1 � X��1 � ,� ln '�� � �1 � X� ln� ���). 
4. The empirical estimations 

Our theoretical equation (3.11) considers that the share of the industry i in c at time t �����) depends on three main variables: labour costs (�]^�, supply access (SA) and market 
access (MA). Their impacts are related to the level of transport costs. Although we mainly 
focus on those variables, other explanatory variables have to be considered. We thus 
include _���, a vector of control variables.  

 ���� � �` � �(�]^��� � �ab�� � �cdb�� � _��� � e���                                          (4.1) 
 
  The literature on economic geography has also underlined that effects of both supplier 
and market accesses on industrial location depend on the level of transport costs. Before 
analyzing the determinants of the geographic distribution of industries in the euro-
Mediterranean area, we seek to quantify the gradual process of economic integration between 
the countries belonging to this area.   
 
4.1 Trade costs  

 
The evolution of trade costs and asymmetry in market accesses caused by differences 

in the structures of tariffs and other non tariff barriers is becoming a growing concern in 
integrated zones. Economic theories suggest that when a preferential trade agreement (PTA) 
is created, firms from outside the region are motivated to move their production to the 
integrated bloc because of the advantages of preferential market access. The effect may 
however not be uniform across integrated countries and depends on the level of trade costs 
between countries. Puga and Venables (1997) and Baldwin et al. (2003) show that firms tend 
to concentrate in the country that has the better access to the other countries’ markets. For 
Chen (2008), at the first stage of the integration, countries that are integrated with a larger 
number of countries or countries with a larger market size are more likely to experience an 
                                                           
33 The so-called market and supply accesses.  
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increase in firm localisation. As it becomes less costly to export within the integrated region, 
firms can then have a greater incentive to concentrate their production in the country with 
lower production costs. In addition, when countries belong to several PTAs, they can 
constitute a hub and export to all spokes at a low tariff (Chen, 2008). Following this idea, 
Altomonte (2007) shows the importance of promoting integration between all countries 
belonging to the area and not only between small countries and the largest market.   

 
Because of the importance of trade costs in economic geography, a growing literature 

is aimed at measuring and understanding them.  Within the euro-Mediterranean area, trade 
barriers between countries may be significant (especially between South/South countries). 
They may be the result of physical transport costs, political dissension or imperfect trade 
integration34. However, high quality data on direct measures of policy barriers are poor and 
incomplete especially with regard to non-tariff barriers to trade. Given these problems, 
following many authors, we use an indirect measure of market access based on the theory of 
gravity. The border effect approach, initiated by McCallum (1995), has been recently 
completed by theoretical foundations (Deardorff (2001), Anderson and van Wincoop, (2003)). 
This approach permits us to account for the fact that internal demand is largely met by 
domestic producers (Mayer and Zignago, 2005)35. In addition, the border effect approach 
captures all the trade impediments related to the existence of national borders36. Following 
this recent literature, we propose to infer the trade costs in the euro-Mediterranean area from 
an economic model linking trade flows to observable variables and unobservable trade costs. 
As Head and Mayer (2004), Chen (2004) and Altomonte (2007), we use information from 
international trade flows to calculate a proxy for transport costs. Redding and Venables 
(2004) and Head and Mayer (2004) show that the demand function (equ. 3.6) can be 
reinterpreted as the volume of sales per firm in each location. Expressing these in aggregate 
value gives exports from c to l:    

  ��$ � 
�/�$#�$ � 
�/�()3,� $1�$()3%$3)(                                                                                     (4.2) 

ln ���$� � ln �
�/�()3� � ln �,� $%$3)(� � ln �1�$()3�                                                               (4.3) 

Bilateral trade flows (���$� depend on the importers’ “capacity market” �,� $%$3)(�  
which reflect the countries’ masses and consumers price indexes. Bilateral trade flows are 
also related to the product of the number of firms and their price competitiveness �
�/�()3�. 
The countries’ masses can be proxied by countries’ GDPs ( 	
 �f�� � and 	
�f$���.  Price 
indexes capture the magnitude of average trade barriers faced by the country l. Both price 
indexes and price competitiveness are related to the unobserved country-specific 
heterogeneity, the so-called “multilateral resistance” (Anderson and van Wincoop, 2003). 
Following Head and Mayer (2004) and Altomonte (2007), we have included country fixed-

                                                           
34 Even if the integration is incomplete in the period studied, countries already have trade relations with each 
others.  
35 The border effect methodology consists in comparing the relative volumes of intra and international trade for 
two countries.  
36 By using a bilateral trade equation derived from a theoretical model, some authors show how taking the theory 
seriously can provide a much more useful interpretation (Anderson and van Wincoop, 2003, Head and Mayer, 
2004).  
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effects in the estimates ( � ]
h  i$� to control for the multilateral resistance. Finally,   1�$()3 
represents trade costs which are given by:  

1�$ � h"j��$k ^�$l�@                                                                                                                           (4.4) 

Trade costs depend on countries’ bilateral access (h"j�mn� and on the border effect �^�$l�@�.  We 
can now rewrite the equation (4.3).  The gravity specification is thus given by:  

ln ���$�� � �( � �o  ln �f�� � � �a ln�Ynq� ��c ln�distmn� � �s δmn �  � � i$ � u� � !�$�        (4.5)                                    

With �c � �1 � X�u   ]
h   �s � �1 � X�	
^�$                                                          (4.6)  and   (4.7)  

Data and econometric strategy 

Our gravity model includes the bilateral exports of 28 countries37 from 1994 to 2003 
(7840 obs.). The trade data come from the United Nation Commodity Trade Database 
(COMTRADE)38. In order to evaluate the border effects, we need intra-country trade data 
(Xcct). Following order papers, we construct such data by subtracting total exports from GDP 
(Chen, 2004, Wei, 1996).  The implementation of the model also needs international and 
intra-national distances. The choice of these measures has proved to have a significant impact 
on the border effect estimate (Head and Mayer, 2002). Both international and intra-national 
distances are based on bilateral distances between cities weighted by the share of the city in 
the overall country’s population39.    

Table 4.1 reports the results of the estimation of equation (4.5).  A dummy variable 
regression (DVR) is first presented in column (1). It permits us to estimate time-invariant 
variables and to separately take into account for exporter, importer and time effects. However, 
the introduction of a lot of dummies generates a loss of degree of freedom. In the column (2), 
we use the random effects estimator including bilateral effects40.  The Hausman specification 
test reveals a correlation between the residuals and the individual fixed effects and rejects the 
random model (RM)41.  However, the within estimator cannot be used in the final model, 
since there are many time-invariant variables in the gravity equation. In addition, the fixed 
effect model (FE) is inefficient in estimating the coefficient of variables that have very little 
within variance (Baltagi, 2001, Wooldridge, 2002).  To estimate the coefficient of time-
invariant variables and to overcome the bias in the RE model in the presence of correlated 
unit effects, econometrics textbooks recommend the Hausman-Taylor procedure42. However, 
our model does not to include exogenous time-varying variables, so the Hausman and Taylor 
estimator cannot be used. Another solution consists in using the fixed effect vector 
decomposition technique (FEVD) proposed by Plümper and Troeger (2007)43. This approach 

                                                           
37 All the countries, except Belgium/Luxembourg mentioned in the descriptive analysis (Section 2.2.1) are 
included in the dataset.   
38 It would have been more relevant to consider industrial exports in order to evaluate the countries’ market 
access for industrial goods. Unfortunately, those data are not available for all the countries of the sample.   
39 Data on distances  are available in the following address : www.cepii.fr 
40 It has been proved that a panel data model with a pair of dummies is equivalent to a model with exporter and 
importer fixed effects (Egger and Pfaffermayer, 2003, Cheng and Wall, 2005).  
41 This test compares the fixed versus random effects under the null hypothesis that the individual effects are 
uncorrelated with the other regressors in the model (Hausman test).  If H0 is rejected, a random effect model 
produces biased estimators. 
42 This method is recommended by other authors in this case (Greene, 2003). This procedure estimates a RE 
model and uses exogenous time-varying variables as instruments 
43 This technique has also been used in a gravity model by Daumal and Zignago (2008).  
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produces the most efficient and the least biased estimators if compared with the random 
effects model (Plümper and Troeger, 2007).  The estimator decomposes the unit fixed effects 
into an unexplained part and a part explained by the time-invariant variables. In a first step, a 
fixed effects model is obtained to estimate the unit effects. The second step involves an 
ordinary least squared (OLS) regression of the fixed effects vector on the time invariant 
variables. This permits us to decompose the fixed effects vector into a part explained by the 
time-invariant variables and an unexplainable part, the error term. In the last stage, the model 
is re-estimated by pooled OLS, including all explanatory variables, the time-invariant 
variables and the error term. This model is presented in column (3)44. Finally,  in  order  to  
tackle  the  problem  of  the  correlation  between  the residuals  and  some independent   
variables (GDPs),  both two stage least squares instrumental variable model (2SLS IV) and  
Arrelano, Bond  and   Bover’s   GMM   estimator   have  been implemented45.   
 
Estimation results  
 
[Table 4.1]  

The models fit of the regression is in line with the usual finding in gravity literature. 
All the parameters are significant at the 5% level and present the expected sign: an increase of 
importer and exporter’s GDP increases trade flows. The distance between countries and the 
presence of borders strongly affect trade. The parameter distance is more than the unity and 
the intra-trade is, on average, 11 times (=exp(2,42)) larger than the cross-border trade in the 
euro-Mediterranean area. 

Since bilateral trade barriers vary across countries, the average border effect can mask 
substantial differences across country groups. In other to check for these differences, in a 
second stage, we break down the sample into three country groups: 12 Western European 
Countries (WEC), 10 new member states (NMS) and 6 Mediterranean countries (MC). 
Consequently, border effects have been re-evaluated for each group separately (Table 4.2)46.  
We can notice that the WEC border effect is relatively low in comparison to both NMS and 
MC border effects. Crossing the national frontier inside the WEC reduces trade by 4.5 times 
(exp(1.50)), whereas it generates a decrease of trade by a factor of 7 in the NE group and 244 
in the MED group. This result clearly shows the lack integration between Mediterranean 
countries and tends to confirm Almonte and Gualiano’s (2003) results: Eastern Europe is 
more integrated than Mediterranean countries. This non-existence of an important 
“Mediterranean” market could have an important impact on firm’s location choices. Eastern 
countries can be more attractive than Mediterranean countries because of both their proximity 
to the WEC markets and the relatively less segmented regional market47.  

                                                           
44 Even if we have a few zero values (0,38%) in our dataset, we have also  tried to estimate the equation using 
the Poisson Pseudo-Maximum Likelihood (PPML) estimator. However, Poisson iterations have not converged.   
45 Note that another solution would have been to transfer the GDPs to the left of the equation.   
46 For space raisons, we only present two models in tables 4.2.  

47 Note that the market accessibilities measured here include the access for both industrial and agricultural goods 
and are so a bit overestimated. That could partly explain the very high border effects concerning Mediterranean 
countries.   
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In order to analyze the time evolution of border effects, that is the change in the degree 
of economic integration in the area between 1990 and 2003, we transform the gravity 
equation (4.5) by including a time dummy variable which interacted with the border indicator. 
Figure 4.1 reports the time evolution of the average border effects by country groups. Border 
effects decrease slowly in WEC between 1996 and 2000 and remain stable during the period 
2000-2003. The decrease of border effects is much more significant in new member states and 
Mediterranean countries. Even if the market segmentation remains high within country 
groups, markets became more and more open over the period 1996-2003.  

[Figure 4.1] 

The Krugman potential function aggregates the expenditures of all countries while 
adjusting for each country’s access and for competition from firms located in other countries. 
The original Harris (1954) function reduces this function to the inverse-distance-weighted 
sum of incomes without considering parameters for both distance and firm competition. We 
thus propose to estimate these parameters thanks to the gravity equation and empirically 
derive supply and market accesses (MA and SA) in the euro-Mediterranean area.  

We run the gravity equation (4.8) using dummy variable regressions for each of the 
ten years in order to obtain importers and exporters fixed effects, distance and border 
coefficients per year48:  

ln ���$�� �  �(� � �o� ln�dmn� � �a�δmn �  �� � i$� � !�$�                                                            (4.8) 

Following Redding and Venables (2004) and Head and Mayer (2004), coefficients of 
exporters and importers dummies provide estimates of market and supply accesses. Distance 
and border coefficients provide estimates of the bilateral trade cost measure (1$�()3 � v�$�. 
Estimate market access (dbw ��_�j�� and supply access (bw $�_�j�� are thus given by:  

dbw ��_�j� � ∑ vymnq$  exp �iz$��                                  (4.9) 

bw $�_�j� � ∑ vynmq exp � {����                                                                                                         (4.10) 

Where  v�$�w � exp ��a��| h�$}~��   when  � � 	 and  v��w � h��}~��   when  � � 	 . 
Market and supply accesses are derived from theory. However, unlike the Harris’ market 
potential function, the unknown parameters are estimated.  

4.2  Industrial location and regional integration 

 
In previous sections, we have shown that concentration and specialization levels 

depend on countries and industries’ characteristics. Geographic concentration is higher in 
low-technology industries. In addition, Western European countries appear relatively less 
specialized than new entrants and Mediterranean countries. The aim of this section is first to 
identify the main determinants of the spatial distribution of industries in the euro-

                                                           
48  We do not include the GDPs as the mass effects are captured by the countries’ individual effects coefficients.   
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Mediterranean area.  We pay particular attention to the impact of both regional and 
international integration on the geographical distribution of industries.  

Model specification  

In section 3 (equ. 3.10), we have shown that the share of a representative industry i in  
country c and in time t (����� is related to profit (=����. The empirical equation based on this 
theoretical model (equ. 1.1) has to be specified now. It becomes:  

ln ���� � �` � �(ln ��]^���� � �aln �b�j���� � �cln �db�j���� � _��� � \�� � e���        (4.11)                              

The location of industry (i) in country (c) in period (t) depends on the supplier 
access �b�j����, the market access �db�j���� and the level of labour costs (�]^����. Other 
variables could have an impact on firm’s spatial distribution such as the quality of the 
infrastructures or the global business environment. International trade costs and firms 
characteristics also have to be considered in such analysis. The vector Z�mq thus includes all 
these control variables. The terms \�� ,  represent industry-country fixed effects49.  

Variables  description 

The concentration ratio weighted by the relative size of each country in the euro-
Mediterranean area is used to evaluate the geographical distribution of industries.  

ln ������ � ln
�
��

������� ��;����;�
�

�
��                                                                                                           (4.12) 

 
 ���� denotes the output in the industry (i), country (c) at time (t) and ��� is the total 

production of i in our sample of countries.  ��%�� is the current GDP in c at time t and ��%�  
represents the total courant GDP in the euro-mediterranean area in t.  This variable makes it 
possible to assess the geographic distribution of each industry in the integrated area, corrected 
for the relative size of each country50. In addition, contrary to other geographic concentration 
indexes (such as indexes presented in section 2), the concentration ratio makes it possible to 
take into account the three observation levels of our dataset (countries, industries and years). 
Le concentration ratio ������ is higher when the industry i is strongly located in c. Thanks to 
the size correction, larger countries do not always display the higher ratio.  

 
The low level of labour costs is one of the main factors responsible for firms’ location 

in developing countries. Production cost variable (�]^���� is given by: ln ��]^���� � ln ����������                                (4.13) 

 
Where ���� is the sum of wages paid by firms belonging to industry i and located in 

country c at time t and ���� is the employment by industry, country and year51. The main 
                                                           
49 Time effects are not significant and have not been introduced in the model.  
50 Other variables, such as the location quotient, have been tested but the ratio concentration ratio is the more 
relevant in our analysis.   It is closer to the theoretical model and much easier to interpret than the location 
quotient.   
51 Note that when ���� � 0  or   ����=0,  these two variables are given by the average sum of wages and the 
average number of employees (respectively ���� and �����. 
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interest of this variable is its sectoral dimension52.  We expect a negative relationship between 
labour costs and the location of industries. 

 
Firms buy theirs inputs from their one country and from other countries (especially in 

countries belonging to the integrated area). The supply access effect thus comes through the 
price and the availability of inputs. As evoked in the previous section, we derived our supply 
access measure from our previous gravity approach:  

 
 ln�b$�_���� � ∑ vynmq exp � {����                                                                (4.14)                                                                              
  

Where  ��w  is the exporter’s fixed effects coefficient53. We expect a positive link 
between this variable and the dependent variable of the model. A second measure of the 
supply access measures is used in the model. It has a sectoral dimension and gives an 
indication of proximity to inputs (including from the same industry54) available in the home 
country and in other countries in the area: 
 ln �b���� � �� ∑ ∑ ��@����

S�$� 0 h"j�)(�$                                                                                           (4.15) 

 �� is the share of industrial inputs in each industry55 and 
��@����    illustrates the relative 

production of industry n  in neighbor countries.   h"j�)(�$ measures the geographical distance 
between countries56.            
 

Profit (and geographical location) is an increasing function of the market access. Our 
first measure of market access is the classical Harris’ (1954) the market potential function: 
         ln�db��� � ln P∑ ��;@������@  $ Q                                                                                                                         (4.16) 

 
Our second measure of the market access is derived from the gravity approach (section 4.1):  
 ln �db��_���� � ∑ vymnq$  exp �iz$��                                                        (4.17)                                                                          
  

Several market access variables are alternatively introduced in order to explicitly 
distinguish the access to the WEC’s market ln �db9����/T������ from the access to new 
member states and Mediterranean countries markets57.  Those variables are obtained by sub-
group estimations and have been separately estimated by gravity equations.   

 
The access to the Southern market for Western European countries:  
 
                                                           
52 However, we have to keep in mind that wages do not provide a complete description of labour costs as the 
functioning of the labour market and government policies also contribute to the true cost of workers.  
53 See section 4.1 for details on the gravity estimation.   
54 While studying the input-output table of some countries, we have noticed that at our level of data 
disaggregation, the main share of input used in the production process comes from the same industry.   
55 As technical coefficients for each country/industry are not available, we introduce these shares in order to take 
into account the importance of inputs in each industry production level.  These data are obtained by studying 
countries’ input-output tables (OECD).  
56 We use the same measure of distance as in the gravity equation (see section 4.1).  
57 As we only have 6 Mediterranean countries in our sample, we choose to consider one “South” market 
including both new member states and Mediterranean countries.  
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ln �db9����/T������ � ∑ vymnqexp �iz$��T�����$                                        (4.18)   

 
The access to the Southern market for NMS and MC:  
 ln �dbT��_����/T������ � ∑ vymnqexp �iz$��T�����$                                                (4.19)    

 
The access to WEC’s market for Western European countries:  
 ln �db9����/9��� � ∑ vymnqexp �iz$���?�$                                           (4.20)       

 
The access to WEC’s market for NMS and MC:                                                                                                                            
 ln �dbT��_����/T������ � ∑ vymnqexp �iz$���?�$                               (4.21)                                                                          

 
 The main interest of these estimated variables is that they permit us to properly 
consider the countries groups’ market accessibility. Those variables are also proxies for 
regional integration.  
 

International openness of each country can also impact on the geographical 
distribution of industries. An internationally “open” country has an easier access to both 
international demand and supply. Openness thus could attract firms to a country. However, it 
could also generate more competition in markets. The sign of the coefficient can be positive 
or negative. Total imports (from all countries P) in each industry i are used to evaluate 
openness:  
 ln ���/��� � � ln �∑ "�/����; �                        (4.22) 
 

Other variables are also included in order to control industrial location from the 
quality of the economic and business environment in each country. Roadct measures the share 
of paved road (of the total) and controls for the quality of infrastructures whereas timebu_ct 
represents the number of days required to start a business. We also control for the size of the 
industries (and the presence of economy of scales) by considering the number of firms in each 
industry (Firms). Finally, the dummy variable (low_tech_i)58 illustrates the technological 
level of the industries studied. It takes the value 1 when for low-technology industries and 0 
for medium and high-technology industries. As we have seen in our descriptive analysis, low-
technology industries are relatively more concentrated.  We thus expect a positive relationship 
between industries’ technological level and industrial location. 

 
In this part, we use the same dataset used in the descriptive analysis (see section 2) for 

industrial output, wage, employment and imports data. The dataset includes twenty-eight 
countries (twelve Western European countries59, WEC), ten new member states (NMS) and 
six Mediterranean (MC) and covers 26 manufacturing sectors form 1994 to 2003. Indicators 
time to start-up a business and the Roadct indicator come from the World Bank (World 
Development Indicators, 2007).   
 

Estimation results 

                                                           
58 We use the OECD classification of industries (Hatzichronoglou ,1997). 
59 Belgium and Luxembourg are not included in the dataset because we do not have gravity-base measures for 
these countries. 
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In this part, the econometric strategy is similar to that used to estimate de gravity 
equation. However, due to space constraints in table 4.4 and 4.5, we only report the fixed 
effect vector decomposition model (FEVD) or the random model (depending on the 
Hausman’s test result) and the 2SLS model which correct for the potential endogeneity60  of 
labour costs. We also correct the heterogeneity of data by introducing country-industry fixed 
effects in all models61.  We first estimate equation (4.11) from our entire sample in order to 
confirm the impact of the variables identified in the theoretical approach on the geographic 
distribution of industries in the euro-Mediterranean area. Results of different econometric 
specifications are reported in table (4.3), column 1, 2, 3 and 4. In column 5, we report the 
estimation using a different measure for market and supply accesses in order to check for 
robustness.  The estimations on the entire sample do not permit us to discern possible 
differences in the regional influence of each determinant. In order to take into account the 
high heterogeneity of our sample and to check for coefficients robustness, we split the sample 
by regions.  We first estimate the model considering Western Europe Countries (WEC, the 
“North”). Then, the equation is estimated over a large “Southern market” including new 
member states and Mediterranean Countries. The results of these estimations are reported in 
table 4.4. Several specifications are presented. In column 5 and 6, regional integration proxies 
are introduced in the regression thanks to the estimated regional market potential.  Finally, in 
order to distinguish the role of increased economic integration and countries’ structural 
evolutions62 on the industrial location, we followed the existent literature in re-estimating the 
regression equation in two sub-periods which accompany the evolution of the integration in 
the euro-Mediterranean area (see table 4.5).   

 
Coefficients associated with labor costs, market and supply accesses have the expected 

sign in all specifications. Industries generally locate in areas where wages (and therefore 
labour costs) are lower and where the market and supply accesses are easier. This is in line 
with economic geography theory’s expectations which consider the accesses of demand and 
input as the main location forces. However, when we consider the estimation by regions, we 
observe that both market and supply accesses (table 4.4, column 1 to 4) have a stronger 
impact on industrial location in the “South” than in the “North”. These results indicate that 
bordering larger countries really matters in the choice of industries to locate in the “South”. 
Being in a peripherical position can be a strong disadvantage for southern countries even if 
those countries benefit from lower labour costs.  These results are confirmed when we 
consider the impact of regional markets accesses (Western Europe market or NMS and MC’ 
market) on industrial location. In Southern countries, industries have an incentive to locate in 
countries that benefit from a good access of both Northern and Southern regional markets. 
The coefficient is a little stronger for the access to the Northern market than for the Southern 
market. The results suggest that both better “North/South” and “South/South” integration 
could favor the location of industries in new member states and Mediterranean countries. 
Firms would thus benefit from low labour costs without suffering from regional market 
segmentation. These results conform to those of Altomonte (2007) and Resmini (2003). 
Considering the location in the Western European countries, only good access to the 
European market really matters. A good access to the “South market” has no significant 
impact (table 4.4, column). Finally, we can note that the increased integration appear 

                                                           
60 We do not report the GMM estimation as the Arrelano, Bond and Bover estimator does not always fit our 
model.  
61 Time effects have not been introduced in the estimations because they are not significant.  
62 Unfortunately, we cannot distinguish the two effects in the estimation.  
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associated with a higher sensitivity of industrial location to both market and supply access 
(table 4.5). 
 
[Table 4.3] 

 
The signs of the variable’s (low_tech_i) coefficients in table 4.3, 4.4 and 4.5 confirm 

that low-technology industries are the most geographically concentrated industries in the 
sample. However, the location of these industries is much more significant in Southern 
countries (see table 4.4) and higher during the most recent period (see table 4.5). These results 
confirm our descriptive analysis (section 2), the geographical concentration increases in the 
euro-Mediterranean area and this concentration is higher in low-technology industries which 
are mainly located in the “South”.   

 
The different sample estimations highlight some divergences concerning the impact of 

international openness on industries’ geographic distribution. Considering the sample as a 
whole (table 4.3), the coefficients appear positive but not always significant. In the sub-
sample estimations (table 4.4), international openness has a negative and significant impact on 
industrial location in the “North” whereas it has the opposite impact on industrial location in 
new member states and Mediterranean countries. As we have shown in section 2., industrial 
production is less and less important in Westerns European countries whereas this production 
still constitutes an important part of NMC and MC’ production. Due to international 
competition, industries (especially low-technology industries) chose to locate in countries 
with lower production costs.  Thus, in an integrated “North/South” area, international 
openness could generate the relocation of industrial production from Northern countries to 
Southern countries. These results also conform to the literature of regional integration. In 
addition, the impact of international openness on geographic concentration becomes positive 
and significant in the second sub-period of the sample (table 4.5) 

 
 [Table 4.4] 
 
Finally, we can note that the signs of other variables keep the same whatever the sample 
considered. Proxies on the quality of business environment (time_bus_ct<0) and on quality of 
infrastructures (Road_ct>0) have the expected sign but are not always significant63 when we 
consider the sample as a whole. However, the quality of business environment has a 
significant impact when we estimate the equation by regions (table 4.4). The size of industries 
is positively related to industrial geographic concentration (Firms>0).   
 
[Table 4.5] 
 
5. Conclusion  

 
The descriptive part of the article reveals the increase of geographic concentration and 

specialization in the euro-Mediterranean area over the period 1990-2003. Southern countries 
are more specialized than others and low-technology industries appear also more concentrated 
than other industries. Thus, the aim of this article was to propose a comprehensive analysis on 
the distribution of industries in a sample of countries belonging to the euro-Mediterranean 
area. Our work was particularly concerned with proposing the appropriate way to evaluate the 

                                                           
63 Note that the variable of road density has been excluded in sub-sample regressions as the coefficients are 
never significant.  
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level of trade integration and consequently, the market and supply accesses. We thus estimate 
the border and distance effects that determine market accessibility using trade data in a 
gravity equation. This analysis underlines the high market segmentation in the area. In 
addition, even if the market integration increased between 1990 and 2003, trade barriers 
remain very high especially within Southern region markets (between Mediterranean 
countries and between new member states). Estimated measures of market and supply 
accesses and other control variables are then used to explain the geographical distribution of 
industries in the euro-Mediterranean area. The econometric estimation of the determinants of 
industrial location is derived from an economic geography model which includes differences 
in production costs between countries.  The analysis focuses on (i) the supplier and market 
access effects relative to production costs, and (ii ) the impact of regional integration. Our 
analysis reveals that even if production costs explain the location of industries, supply and 
market accesses are the main determinants of industries’ location choices, even for Southern 
countries. For these countries, proximity to large markets guarantee to firms an access to 
demand and supply while they also benefit from low production costs. Thus, both 
international and regional integration would reinforce the geographic concentration of 
industries (especially low-technology industries) in those markets.  

 
The euro-Mediterranean area has raised concerns among economists and policy 

makers as well. It was thought that the very peripheral position of new member states and 
Mediterranean countries, not only with respect to Western Europe but also within their 
respective regions, would have represented a serious obstacle to their economic development. 
This paper seems to confirm this pessimistic picture. Overall, manufacturing activity is 
attracted by low wages and a good business environment, but access to large markets really 
matters.  A deeper integration in the Euro-Mediterranean area could lead to the location of 
industries in Southern countries by promoting their access to larger markets. However, a 
deeper “South / South” integration is also a condition for this experiment to succeed. Southern 
countries must also significantly improve their industrial productivity in order to attract high-
technology industries. Otherwise, integration may accentuate the concentration of only low-
technology industries in those countries.      
 

These results must be interpreted cautiously. All the countries belonging to the euro-
Mediterranean area have not been introduced in our analysis. In addition, because of the 
availability of data only the geographic concentration between countries has been studied.  
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Appendix : Data description  
 
Country  Group  Industry Industry  name Industry  t echnological level 

Austria  Western Europe (WE) 311 Food products Low  

Belgium-Luxembourg  Western Europe (WE) 313 Beverages Low 

Denmark  Western Europe (WE) 314 Tobacco Low 

Finland  Western Europe (WE) 321 Textiles Low 

France  Western Europe (WE) 322 Wearing apparel Low 

Germany  Western Europe (WE) 323 Leather products Low 

Greece  Western Europe (WE) 324 Footwear Low 

Ireland  Western Europe (WE) 331 Wood products                   Low 

Italy  Western Europe (WE) 332 Furniture except metal Low 

Netherlands  Western Europe (WE) 341 Paper and products Low 

Portugal  Western Europe (WE) 342 Printing and publishing Low 

Spain  Western Europe (WE) 351 Industrial chemicals High 

Sweden  Western Europe (WE) 352 Other chemicals High 

United Kingdom (UK)  Western Europe (WE) 355 Rubber products Medium 

Bulgaria New Member States(NMS) 356 Plastic products Medium 

Cyprus New Member States (NMS) 361 Pottery china earthenware Low 

Estonia New Member States (NMS) 362 Glass and products Medium 

Hungary New Member States (NMS) 369 Other non-metal min. prod. Medium 

Latvia New Member States (NMS) 371 Iron and steel Medium 

Lithuania New Member States (NMS) 372 Non-ferrous metals Medium 

Poland New Member States (NMS) 381 Fabricated metal products Medium 

Romania New Member States (NMS) 382 Machinery except electrical High 

Slovakia New Member States (NMS) 383 Machinery electric High 

Egypt Mediterranean Countries (MC) 384 Transport equipment High 

Jordan Mediterranean Countries (MC) 385 Prof. and sci. equipment High 

Morocco Mediterranean Countries (MC) 390 Other manufactured products Medium 

Israel Mediterranean Countries (MC)    

Tunisia Mediterranean Countries (MC)    

Turkey Mediterranean Countries (MC) 

Source : OECD (1997)  
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Figures and tables : 

Figure 2.1 

 

 

Note: Authors’ calculation based on UNIDO (2004) database.  
 

Table 2.1 
Distribution of the industrial production by country group and technology level in 1990 and 
2003 
  
 1990                                                                    2003 

 Low-              Medium-            High-                     Low-              Medium-            High-      
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        technology    technology        technology                 technology    technology        technology   

Industry         industry industry                        Industry         industry industry 

 

MC 46,3% 21,8% 31,5% 46,2% 19,4% 34,5% 

NMS 44,5%           23,2% 32,6%                         43,4% 22,1% 34,4% 

WEC 34,3% 21,1% 44,6%                         30,2% 19,8% 49,8%  

 
Note: Authors’ calculation based on UNIDO (2004) database.  
 

Table 2.2: Specialization indexes by period and country groups 
 
 Theil index                                  Dissimilarity index   
     
Country  90-94 95-99   00-03 Rank* 90-94 95-99 00-03 Rank* variation (90-03)%**  
 
Western  
European  
Countries   
Austria 0,059 0,077 0,092 25 0,269 0,321 0,357     24 50% 
Belgium and  
Luxembourg 0,189 0,066 0,112 23 0,455 0,286 0,386 21 -13% 
Finland 0,287 0,360 0,418 10 0,528 0,619 0,688 12 78% 
France 0,016 0,033 0,059 28 0,136 0,208 0,278 26 460% 
Germany 0,037 0,041 0,060 27 0,233 0,226 0,280 28 74% 
Greece 0,296 0,375 0,366 11 0,642 0,702 0,690 11 28% 
Ireland 0,265 0,380 0,435 9 0,602 0,725 0,791 10 49% 
Italy 0,058 0,078 0,099 24 0,267 0,305 0,344 25 93% 
Netherlands 0,121 0,136 0,127 20 0,409 0,427 0,407 20 9% 
Portugal 0,257 0,219 0,216 17 0,547 0,490 0,493 16 -12% 
Spain 0,052 0,049 0,060 26 0,269 0,236 0,257 27 23% 
Sweden 0,151 0,153 0,137 19 0,362 0,412 0,370 22 -4% 
United kingdom 0,020 0,025 0,040 29 0,139 0,151 0,193 29 207% 
 
New member states           
Bulgaria 0,195 0,289 0,325 14 0,451 0,575 0,571 15 31% 
Cyprus 0,590 0,536 0,577 3 0,811 0,828 0,880 2 -7% 
Estonia 0,453 0,407 0,500 6 0,943 0,749 0,749 5 -60% 
Hungary 0,113 0,124 0,132 22 0,380 0,371 0,358 23 14% 
Latvia 0,334 0,499 0,663 4 0,678 0,817 0,902 3 112% 
Lithuania 0,589 0,428 0,382 5 0,928 0,797 0,733 6 -51% 
Malta 0,676 0,720 0,825 1 0,956 0,953 1,034 1 40% 
Poland 0,159 0,114 0,107 21 0,450 0,406 0,401 19 -17% 
Romania 0,215 0,332 0,385 13 0,492 0,646 0,688 13 95% 
Slovakia 0,198 0,204 0,204 18 0,473 0,431 0,428 18 -11% 
 
Mediterranean countries           
Egypt 0,312 0,311 0,377 12 0,674 0,691 0,771 7 8% 
Israel 0,156 0,269 0,276 16 0,459 0,501 0,536 17 79% 
Jordan 0,447 0,427 0,420 7 0,719 0,748 0,738 9 -7% 
Morocco 0,368 0,401 0,433 8 0,727 0,770 0,754 8 38% 
Tunisia 0,507 0,609 0,657 2 0,801 0,836 0,816 4 38% 
Turkey 0,210 0,254 0,281 15 0,493 0,545 0,564 14 39% 
 
* Considering the average  between 1990 and 2003 (in decreasing order)    
**Considering the Theil index       
 
Note: Authors’ calculation based on UNIDO (2004) database.  
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Table 2.3: Concentration indexes by period and technological levels. 
  
          
                                               Theil index                                     Dissimilarity index 
 
Isic code Sector                       90-94       95-99 00-03 Rank* 90-94 95-99 00-03 Rank* %(90                                          
03)** 
Low-technology industries 
         
311 Food products 0,043 0,047 0,048 22 0,232 0,259 0,249 19 8% 
313 Beverages 0,053 0,068 0,074 17 0,248 0,292 0,302 15 44% 
314 Tobacco 0,161 0,199 0,210 6 0,461 0,474 0,483 6 -7% 
321 Textiles 0,154 0,243 0,276 5 0,428 0,554 0,601 5 91% 
322 Wearing apparel,  

except footwear 0,183 0,251 0,343 4 0,455 0,556 0,664 4 144% 
323 Leather products 0,355 0,539 0,601 3 0,711 0,895 0,926 2 133% 
324 Footwear,  
             except rubber or 
              plastic 0,393 0,528 0,627 2 0,731 0,909 0,996 1 92% 
331 Wood products,  

except furniture 0,138 0,125 0,151 8 0,347 0,352 0,404 9 -5% 
332 Furniture,  
              except metal 0,054 0,065 0,082 15 0,216 0,268 0,342 16 89% 
341 Paper and products 0,133 0,153 0,150 7 0,280 0,309 0,313 14 18% 
342 Printing  

and publishing 0,106 0,053 0,081 13 0,417 0,243 0,294 12 13% 
361 Pottery, china,  

earthenware 0,545 0,687 0,695 1 0,824 0,806 0,808 3 45% 
 

Medium-technology industries          
355 Rubber products       0,045 0,049 0,056 21 0,185 0,205 0,233 21 32% 
356 Plastic products 0,026 0,020 0,021 26 0,157 0,145 0,134 26 -22% 
362 Glass and products 0,037 0,049 0,039 24 0,161 0,207 0,199 25 52% 
369 Other non-metallic  

mineral products 0,064 0,064 0,108 14 0,266 0,289 0,414 11 102% 
371 Iron and steel 0,054 0,062 0,084 16 0,226 0,231 0,303 18 45% 
372 Non-ferrous metals 0,042 0,053 0,067 19 0,168 0,190 0,223 23 66% 
381 Fabricated metal  

products 0,089 0,024 0,037 20 0,245 0,138 0,188 24 -55% 
390 Other manufactured 

 products 0,148 0,099 0,100 10 0,441 0,359 0,380 7 -45% 
 

High-technology industries          
351 Industrial chemicals 0,039 0,106 0,210 9 0,207 0,353 0,612 8 415% 
352 Other chemicals 0,030 0,037 0,055 25 0,160 0,184 0,250 22 23% 
382 Machinery,  

except electrical 0,052 0,054 0,060 18 0,251 0,272 0,279 17 33% 
383 Machinery, electric 0,045 0,039 0,052 23 0,244 0,198 0,204 20 24% 
384 Transport equipment 0,053 0,082 0,110 12 0,249 0,314 0,369 13 144% 
385 Professional &  

scientific equipment 0,096 0,121 0,129 11 0,311 0,373 0,347 10 17% 
 
 
Note: Authors’ calculation based on UNIDO (2004) database.  
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Table 2.4: Trend of industries’ geographic concentration in the euro-Mediterranean area 
 
 Whole sample Low-technolgy industries Medium-technolgy industries High-technolgy industries 
 
t 0,0041*** (0,0004) 0,0066***(0,0007) 0,00009 (0,0004) 0,0047***(0,0006) 
Nb.  
of obs. 364 168 112 84 
Adj. R2 0,93 0,94 0,61 0,65 
Notes: (a) *significant at 10%, ** significant at 5%, *** significant at 1%. Robust Standard errors in 
parentheses. 
 
Table 2.5: Trend of countries’ specialization in the euro-Mediterranean area 
 
 Whole sample Weastern European Countries New Member States Mediterranean Countries 
 
t 0,0037***(0,0005) 0,0027***(0,0005) 0,0038***(0,0012) 0,0056***(0,0007) 
Nb. of obs. 406 182 140  84 
Adj. R2 0,92 0,93 0,85 0,91 
Notes: (a) *significant at 10%, ** significant at 5%, *** significant at 1%. Robust Standard errors in 
parentheses. 
 
Table 4.1: Estimation results 

Variable              (1)DVR  (b) (2) RM (3) FEVD  (4) 2SLS IV (c)  (5) GMM (d) 
                                                                                                                             ln �f�� � 0,53 (0,14)*** 1,01***(0,03) 0,53***(0,04) 1,05 (0,03)*** 0,78  (0,06)*** 

  ln �f$� � 0,57 (0,17)*** 0,82***(0,03) 0,71***(0,03) 0,82 (0,03)*** 0,61 (0,05)*** 
 distmn                -1,65 (0,04)*** -1,64***(0,1) -1,64***(0,01) -1,66 (0,08)*** -1,08 (0,11)*** 
 δmn                     -2,51 (0,14)*** -2,53***(0,28) -2,52***(0,04) -2,42 (0,36)*** -1,67 (0,29)*** 
 
Const. 4,82 (6,52) -13,59***(1,21) 1,67***(0,15) -14,15 (1,14)*** -14,54 (1,57)*** 
 
Nb. of obs. 7840 7840 7840 6272 7056 
 
R2 0,83 0,8 0,95 0,89 0,83 
 
Wald test, 
Chi 2 (13)    4766, 68***  3004,55*** 
 
LM Test  26827,68***   
  
Nb. of  
bilateral obs. 784 784 784 784 784 
 
Wald tests      
Exporter effects  47,31*** No No No No 
Importer effects 24,33*** No No No No 
Bilateral effects No Yes Yes Yes                        Yes 
Time effects 1,62 Yes Yes Yes No 
Hausman test,  
Chi 2(4)  12,13***    
Sargan Statistic 5,60 63,20 
Arellano-Bond test,  
AR(2) -1,41 
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Notes: (a) *significant at 10%, ** significant at 5%, *** significant at 1%.(b) It includes country exporter, 
country importer and time dummies. Robust Standard errors in parentheses. (c) 2th-year lages  are used as 
intruments for the GDPs (d) We use the  "system GMM" estimator with 2nd-year lags as instruments. The 

estimate coefficients have to be transformed to obtain long term coefficients. 
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Table 4.2: Estimation results, by country groups. 

 

             WEC                                    WEC                                     NMS                                    NMS                                 MC                                MC 

Variable                 (1) FEVD(b)                             (2) 2SLS IV(b)                        (1)RM                             (2) 2SLS IV(b)            (1) FEVD model                 (2) 2SLSIV(b ) 

 ln �f�� �                0,37***(0,05) 0,51**** (0,03) 0,51***(0,08) 1,02***(0,09)                 0,01 (0,03)               0,38 (0,3) 

 ln �f$� �                0,67***(0,04) 0,62*** (0,03) 1,04***(0,08)                    0,43***(0,09)                 1,70*** (0,33)                    0,88 (0,39)*** 

distmn                       -1,56***(0,09) -1,50 ***(0,10) -1,90***(0,02) -1,93***(0,2) -1,22***(0,03) -1,34** (0,09) 

δmn                          -1,43***(0,02) -1,50*** (0,28) -2,05***(0,61) -1,91***(0,62) -5,83*** (0,11)                   -5,50*** (2,39) 

Const.                    6,58 *** (0,20) 3,87*** (1,48)         -5,35 (2,49) -2,74 (2,89) -11,47***(1,05) -0,24*** (10,24) 

Nb. of obs. 1440 1152 1000 800 360 288 

Wald test, 

Chi 2 (4)   1719,41**** 748,56 636,56***  34,95*** 

R2                            0,95 0,90 0,94 0,85 0,97 0,40 

Nb. of  

Bilateral obs.            144 124 100 100 36 36 

Bilateral effects       Yes Yes Yes Yes Yes Yes 

Hausman test,  

Chi 2(2)                 79,88***  1,26  8,16***  

Sargan Statistic 4,33  3,56  1,23 

Notes: (a) *significant at 10%, ** significant at 5%, *** significant at 1%.(b) 1st and 2nd-year lages  are used as intruments for the GDPs.
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Figure 4.1 

 

Notes: The figure is obtained using a dummy variable regression with exporter, importer and border *time dummies.   

Table 4.3: Determinants of industrial location in the euro-Mediterranean area 
 
 (1)     (2) (3) (4) (5) 

Variable RM  Fevd Hausman and Taylor 2SLS IV (b) 2SLS IV (b) 

 

ln(lab_ct) -0,35 (0,01)*** -0,36 (0,00)*** -0,35 (0,01)*** -0,35(0,02)*** -0,36***(0,02) 

ln(ma_est_ct) 2,85(0,64)*** 2,99 (0,41)*** 2,98 (0,65)*** 2,84 (0,64)***  

ln(sa_est_ct) 3,03 (0,62)*** 3,38  (1,29)***       3,32 (0,64)*** 3,02 (0,62)***  

ln(mact)  0,1 (0,02)*** 

ln(saict)    6,71 (2,88)*** 

limp_cit 0,02 (0,01)* 0,03 (0,002)*** 0,03 (0,01)*** 0,02(0,009)* 0,003 (0,01) 

Low_techn_i 0,46 (0,07)*** 0,49 (0,08)*** 0,84 (0,18)*** 0,46 (0,07)*** 0,44 (0,07)*** 

Time_bus_ct -0,0006 (0,000) -0,001 (0,00)*** -0,00 (0,00) -0,00(0,00) -0,00 (0,00) 

Road_ct -0,0004 (0,000) 0,002 (0,00)*** -0,00 (0,00) -0,00 (0,000) -0,00(0,00) 

Firms                 0,01(0,001)***   0,01(0,0005)***    0,01(0,001)***          0,01(0,001)***     0,01(0,001)***   

Const 2,60 (0,28)*** 2,16  (0,04)*** 1,88 (0,34)*** 2,61 (0,21)*** 2,22(0,27)*** 

Nb, observ, 7280 7280                       7280 5824 5824 

R2  0,91  0,37 0,32 

Wald test,  

Chi 2 (7)   2246,60***  1143,50*** 415,75*** 

LM Test  26880,56***     

Industry * 

country effect Yes Yes Yes                            Yes Yes 

Hausman test,  

Chi 2 (4) 15,72     

Sargan statistic     6,75 8, 46 
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Notes: (a) *significant at 10%, ** significant at 5%, *** significant at 1%.(b) 1st and 2nd-year lages  are used 
as intruments  for market access, supply access and wages. 
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Table 4.4: Determinants of industrial location, by regions 
Variable                (1) WEC   (1) NMS & MC       (2) WEC (2) NMS & MC (3) WEC (3)  NMS & MC (4) WEC (4) NMS &MC 

  Fevd  Fevd 2SLS IV (b) 2SLS IV(b)  Fevd  Fevd   Fevd  Fevd  

ln(lab_ct) -0,62(0,004)*** -0,30 (0,005)*** -0,58 (0,11)*** -0,52 (0,15)*** -0,61 (0,005)*** -0,30 (0,004)*** -0,62 (0,005)*** -0,29 (0,004)*** 

ln(ma_est_ct) 1,47 (0,36)*** 5,26 (0,85)*** 1,21 (0,55)*** 4,70 (1,70)***     

ln(sa_est_ct) 2,29 (0,40)*** 4,23 (0,92)*** 1,98 (0,53)*** 5,01(2,0)*** 1,37 (0,40)*** 7,30 (0,93)*** 1,13 (0,42)*** 6,47 (0,94)*** 

ln(ma_wec_ct) 0,20 (0,06)*** 0,64 (0,12)***   

ln(ma_nms_mc_ct)                         0,52 (0,33)            0,62 (0,23)*** 

limp_cit -0,11 (0,003)*** 0,03 (0,004)*** -0,15 (0,02)*** 0,02 (0,01)** -0,10 (0,03)*** 0,06 (0,004)*** -0,09 (0,003)*** 0,07 (0,004)*** 

Low_techn_i 0,13 (0,009)*** 0,73 (0,01)*** 0,03 (0,08)*** 0,69 (0,10)*** 0,09 (0,009)*** 0,74 (0,01)*** 0,07(0,009)*** 0,75 (0,01)*** 

Time_bus_ct -0,001(0,000)*** -0,002( 0,000)*** -0,000 (0,001) -0,004 (0,002)*** -0,001 (0,000)*** -0,002 (0,000)*** -0,001 (0,000)*** -0,002 (0,000)*** 

Firms 0,007 (0,000)*** 0,04 (0,02)*** 0,07(0,001)*** 0,03 (0,008)*** 0,007 (0,000)*** 0,04 (0,01)*** 0,007 (0,000)*** 0,04 (0,001)*** 

Const 5,17 (0,08)*** 1,40 (0,08)*** 6,19 (0,12)*** 2,43 (0,44)*** 5,60 (0,08)*** 1,30 (0,08)*** 5,57 (0,08)*** 1,16 (0,08)*** 

Nb, observ, 3120 4160 2808 3744 3120  4160 3120 4160 

R2 0,93 0,91 0,93 0,90 0,41  0,91 

Wald test, Chi 2 (7)    114,15*** 163,07***     

Country *industry effects Yes Yes Yes Yes Yes Yes Yes Yes 

Hausman test, Chi 2 (5) 11,01** 15,83***       

Notes: (a) *significant at 10%, ** significant at 5%, *** significant at 1%. The proxies variables coefficients for openness and market and supply accesses are obtained by 
introducing alternatively these variables in the regressions in order to avoid for collinearity issues. (b) 1st  lags are used as intruments for wages.   
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Table 4.5: Determinants of industrial location, by sub-period  
 

Variable  (1) 1994-1998 (2) 1994-1998 (1) 1999-2003 (2) 1999-2003 

 RM 2SLS IV (b) RM 2SLS IV (b) 

ln(lab_ct) -0,36 (0,01)*** -0,43(0,04)*** -0,23 (0,01)*** -0,24(0,06)*** 

ln(ma_est_ct) 2,11 (0,64)*** 2,19 (0,74)*** 2,21 (1,13)*** 2,33 (1,20)** 

ln(sa_est_ct) 1,84 (0,61)*** 1,88 (0,71)*** 2,77 (1,10)*** 2,21 (1,33)** 

limp_cit -0,01 (0,01) -0,02 (0,01)*** 0,08 (0,010)*** 0,07 (0,01)*** 

Low_techn_i 0,37(0,07)*** 0,35 (0,06)*** 0,63 (0,07)*** 0,60 (0,07)*** 

Time_bus_ct -0,001 (0,001) -0,002 (0,000)*** -0,00 (0,00) -0,00 (0,00) 

Firms 0,009 (0,001)*** 0,008 (0,001)*** 0,005 (0,003) 0,005 (0,003) 

Const 3,22 (0,27)*** 3,46 (0,27)*** 0,78 (0,29)*** 2,46 (0,24)*** 

Nb, observ, 3640 3283 3640 3273 

Wald test,  

Chi 2 (7)   492,03***     226,56*** 359,41*** 149,03*** 

Industry* 

country effects Yes Yes Yes Yes 

Hausman test, 

 Chi 2 (4) 1,30 51,92  

Notes: (a) *significant at 10%, ** significant at 5%, *** significant at 1%. Proxy variable coefficients for 
openness and market and supply accesses are obtained by introducing alternatively these variables in the 
regressions to avoid for collinearity problems. (b) 1st  lags are used as intruments for wages.   


