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Abstract 
Traditional trade theories explain international exchanges by relative resource 
endowments, focusing on issues such as country-product specialisation, as well as 
developments in factor prices and its welfare implications. An important issue –often 
overlooked- is the spatial impact of international trade. However, recent contributions 
from the new economic geography offer important explanations as to how trade and 
location of economic activity are linked. One important result is that both 
concentration and dispersion may be stable outcomes of firm-location behaviour. 
Such location processes are subject to two sets of countervailing forces stimulating 
either concentration or dispersion, subject to transportation costs.  
 
Mexico offers an interesting case for the analysis of the relative importance of the 
alternative explanations of production structures in the form of resource endowments, 
externalities and transport costs. Mexico’s industrialisation strategy was until 1985, 
based on import substitution, when accession to GATT gave rise to an export 
promotion strategy further transformed by NAFTA in 1994. Using panel-data 
analysis, the paper examines to what extent the alternative theories (neo-classical and 
new economic geography) offer explanations for the development of regional 
production structures in Mexico at the state level. 
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1. INTRODUCTION 

 

The paper discusses the relationship between trade and industrial location. As it will 

be argued below, initial trade theory acknowledged the link between the two; 

however, traditional trade theories have not addressed those issues in detail. More 

recently, the new economic geography has attempted to establish such relationship. 

The paper then, evaluates whether changes in industrial concentration are a result of 

trade. In addition, the paper tests comparative-advantage-based theories vis-à-vis 

determinants considered by the new economic geography. 

 

The present research focuses in Mexico due to its recent trade-policy shifts. Mexico 

followed a development strategy based on an import-substitution industrialisation 

(ISI) until 1985, when it accessed the General Agreement on Tariffs and Trade 

(GATT) and started the process of trade liberalisation. The policy was then 

transformed by gaining membership of the North American Free Trade Agreement 

(NAFTA) in 1994. Thus, Mexico is an ideal case to test whether different trade 

policies have had an effect on industrial concentration. The country has experienced 

three different approaches to trade: closed economy (ISI), trade liberalisation 

(GATT), and economic integration (NAFTA); having three types of policies allows 

for enriching comparisons.  

 

On the one hand, economic integration with two much larger economies (Canada and 

the USA) could potentially alter industrial concentration in Mexico by furthering the 

previous production processes taking place across the border, namely after GATT 
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(Sanchez-Reaza and Rodriguez-Pose, 2002). On the other hand, as trade theories 

based on comparative advantage explain, resource endowment shape trade patterns. 

As it will be argued bellow, industrial concentration could be determined as trade 

patterns, by the same initial resource endowments. 

 

The next section will briefly outline the theoretical aspects so far mentioned, in order 

to provide the basis for the subsequent analysis. The third section, discusses changes 

in Mexico’s industrial concentration using the 32 states that integrate the country, as 

well as the 54 manufacturing industries, in light of the relevant trade policy. The 

fourth section presents the model, the data used and the limitations. Finally, the fifth 

section will present the results of the panel data analysis performed in this paper, as 

well as offering an interpretation of such outcomes.  

 

 

2. TRADE AND INDUSTRIAL LOCATION 

 

Traditional theory considers that industry location decisions are influenced by local 

inputs and demand, as well as transferred inputs and outside demand (Hoover and 

Giarratani, 1999). More recently, the new economic geography has regarded such 

factors as backward and forward linkages that seize local externalities and 

transportation costs that reflect the transfer of inputs from outside the region as well 

as proximity to the market (Fujita, Krugman and Venables, 1999). There is hardly 

anything new as far as concepts are concerned. Although mathematical formalisation 

has been greatly advanced by the new economic geography’s perspective, one of the 
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most intriguing questions that remain unanswered is whether trade has anything to do 

with industrial location.  

 

Despite Ohlin (1933) recognised the link between trade and industrial location and 

even warned that addressing trade patterns was equivalent to asking ourselves the 

reasons behind the location of production, international theorists have paid little 

attention to such relationship. Traditional trade models based on comparative 

advantage have focused on resource endowments as determinants of trade. However, 

the new economic geography has recently tried to tie the knot between the two 

introducing trade in its core-periphery model. The theory has not only considered 

externalities, transportation costs and proximity to the market as previous economic 

geographers, but has also introduced trade as a factor that has the potential to alter 

industrial location.  

 

If Ohlin (1933) was right, comparative advantage based on initial resource 

endowments would be responsible for changes in industrial location. If the new 

economic geography has contributed to the understanding of economic concentration 

and dispersion, externalities (accounting for local linkages) and distance to the main 

market (reflecting transportation costs for inputs and output) will explain the 

dynamics of industrial concentration.  

 

Finally, it is important that any attempt to investigate the location of industries should 

be able to discern between different types of externalities. The debate on 

agglomeration economies has been focusing on the effects of diversity and 

specialisation (Glaeser et al, 1992). The former, usually referred to as Jacobs 
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externalities take into account the benefits of proximity to other industries, whereas 

the latter, commonly named Marshall-Arrow-Romer (MAR) externalities, emphasise 

the role of closeness to firms in the same industry. This distinction is of paramount 

importance since it could contribute towards understanding whether regional 

industrial diversity or specialisation contribute towards changes in the patterns of 

industrial location. In addition, agglomeration economies can extend in at least three 

dimensions, namely geographically, industrially and temporally (Rosenthal and 

Strange, 2003). Therefore, in what follows, the paper clearly distinguishes between 

Jacobs and MAR externalities and takes into account these three dimensions to 

incorporate external economies.  

 

 

3. INDUSTRIAL CONCENTRATION IN MEXICO 

 

The closed economy approach coupled with Mexico´s regional policies (Romero 

Kolbeck and Uruidi, 1952; Aguilar, 1999), the urbanisation process and migratory 

flows from rural to urban areas (Alba, 1982) brought about an important industrial 

concentration in Mexico City and neighbouring Estado de México –which actually 

surrounds it almost entirely-. As can be observed in Table 1, nearly 45% of all 

manufacturing employment was based in those two regions. Industrial concentration 

could also be observed in those regions, namely Nuevo León and Jalisco, hosting the 

other two largest metropolitan areas (Monterrey and Guadalajara). The rest of the 

country experienced during ISI mild to poor industrial agglomerations.  
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The export promotion strategy and GATT gave rise to the importance of border-states 

(those bordering the USA). It is notorious that all border-states (with the exception of 

Nuevo Leon) increase the level of concentration from 1985.The pattern is reinforced 

after 1993 when Mexico gained membership of NAFTA. It is important to note that 

the greatest de-concentration processes are experienced in the old industrial core, 

while agglomerations get larger in border-states. This figures are in line with the 

arguments presented in Krugman and Livas Elizondo (1996) and Hanson (1998), 

where the process of industrialisation in border-states is a result of a dismantling of 

the old manufacturing hub in Mexico City when the larger market of the USA opens. 

In that sense, proximity to the main market becomes key in determining industrial 

concentration both under autarky and free trade.   

 

Taking the above arguments into consideration, it is plausible that trade has induced a 

change in industrial location as a result of access to a greater market –an argument 

that has been put forward by the new economic geography-. The model that will be 

developed in the next section aims at testing whether distance to the main market (one 

of the elements of the new economic geography) or initial factor endowments (neo-

classical considerations) are responsible for industrial agglomeration. As mentioned 

above, the model will also take into account two different types of externalities that 

may be playing a role in the pattern of concentration in Mexico.  
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Table 1. Industrial Concentration at State Level 
(% of total manuf. empl.) 
1980 1985 1993 1998 Change 80-98 

Mexico City 27.95 20.77 15.43 11.77 -16.18
Estado de México 16.66 15.3 13.3 11.57 -5.09
Nuevo León 9.23 7.64 7.67 7.65 -1.58
Jalisco 7.05 10.19 6.86 7.69 0.64
Puebla 4.08 4.17 4.93 5.32 1.24
Veracruz 3.89 4.67 3.36 3.14 -0.75
Guanajuato 3.18 4.16 4.95 5.47 2.29
Chihuahua 2.97 4.77 6.98 8.35 5.38
Coahuila 2.84 3.48 3.98 4.51 1.67
Tamaulipas 2.22 2.63 4.14 4.50 2.28
Baja California 2.04 2.20 4.40 5.87 3.83
Hidalgo 1.93 1.77 1.71 1.74 -0.19
Sonora 1.87 2.00 2.67 3.25 1.38
Querétaro 1.49 1.87 1.86 2.16 0.67
Michoacán 1.43 1.80 2.09 1.95 0.52
San Luis Potosí 1.36 1.78 2.05 1.76 0.40
Yucatán 1.34 1.11 1.71 1.65 0.31
Durango 1.13 1.44 1.53 1.64 0.51
Morelos 1.01 1.11 1.18 0.97 -0.04
Sinaloa 0.97 1.25 1.25 0.95 -0.02
Tlaxcala 0.93 1.05 1.03 1.33 0.40
Aguascalientes 0.80 1.15 1.46 1.64 0.84
Oaxaca 0.74 0.87 1.23 1.23 0.49
Guerrero 0.58 0.45 0.82 0.87 0.29
Chiapas 0.54 0.55 0.84 0.72 0.18
Nayarit 0.45 0.33 0.41 0.29 -0.16
Tabasco 0.37 0.45 0.57 0.49 0.12
Zacatecas 0.29 0.25 0.50 0.59 0.30
Campeche 0.23 0.25 0.33 0.20 -0.03
Colima 0.19 0.18 0.24 0.22 0.03
Baja California Sur 0.15 0.18 0.27 0.28 0.13
Quintana Roo 0.09 0.18 0.26 0.22 0.13

Source: INEGI (1981,1986, 1994 and 2001)
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4. THE MODEL 

 

The model considers two variables that stem from neo-classical theories, namely 

initial labour and initial capital and two related to the new economic geography, 

distance to Mexico City and distance to the USA as proxies for proximity to the main 

market. It also considers two types of externalities: Jacobs and MAR.  
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where: 

i = state 

j = 2-digit industry 

k = 4-digit industry 

l = 4-digit industry ≠ k 

t = period of time 

Q = gross industrial production 

L = labour 

K= capital 

dismex = distance in kilometres from the capital of the state to Mexico City 

disusa = distance in kilometres from the capital of the state to the nearest border city 

with the USA 

Jac = Jacobs externalities 

MAR = MAR externalities 
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MAR externalities will reflect specialisation patterns in Mexico’s manufacturing 

industries in a dynamic way since they refer to specialisation with respect to 1980. 
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Industrial diversity in Mexico will be incorporated in the model using the inverse of a 

Hirshman-Herfindahl index of concentration as used in Combes (2000) that allows for 

diversity to be calculated with respect to all other industries (l) when one particular 

branch is considered (k): 
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With this model in mind, four regressions will be run. The first one will be a panel 

using 54 industries in 32 Mexican states for three periods of time (ISI, GATT and 

NAFTA). The rest of the regressions will be a panel that will be restricted to each 

period of time, which will produce results for each of the periods. This procedure, will 

allow us to identify differences in our results as trade policy in Mexico changes. As it 

is usual in any panel-data regression the fixed and random effects of particular 

industries and time will be captured by the model, while 32 dummy variables will 

control for specific state effects. The regression for all three periods will be run with 
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5184 observations and each of the regressions for the three periods will count with 

1728. 

 

The data used for the analysis stems from the Economic Census carried out every five 

years by Mexico´s National Institute of Statistics, Geography and Information 

Systems (Instituto Nacional de Estadística, Geografía e Informática/INEGI). In that 

sense, the information coincides with the periods established in this paper, namely 

1980, 1985, 1993 and 1998 (INEGI, 1981, 1986, 1994 and 2001).  

 

 

5. RESULTS AND ANALYSIS 

 

Using the full sample –which implies 5184 observations- the panel-data analysis 

reports the results that are shown in Table 2, with fixed effects and 32 dummy 

variables to control for individual effects of Mexican states. Changes in industrial 

concentration in Mexico according to Table 2, have not been based on resource 

endowments as neo-classical trade theory would expect. Although the period is not 

entirely of free trade –and even in the NAFTA period, one could argue that is not a 

totally free trade situation as the process is still going on- of the two variables 

included to reflect resource-endowment differentials only initial capital is significant, 

but is negatively related, which can be interpreted as economically unrelated. 

 

Similarly, contrary to what was expected distances to the market are not a determinant 

for industrial concentration changes. Distance to Mexico City is actually significant, 

but once again, appears with the wrong sign; one cannot argue that being away from 
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Mexico City is positive to increase concentration. Again, the plausible interpretation 

is that distances to both markets are unrelated to industrial concentration changes.  

 

Finally, both types of external economies, namely MAR and Jacobs are significant 

and positively related to industrial concentration. That is, both specialisation and 

diversity favour industrial concentration. In a practically mono-centric production 

structure in Mexico before trade, that could be explained by the overwhelming 

industrial concentration in and around Mexico City. If few places showed 

concentration, manufacturing activities were almost entirely agglomerated bringing 

specialisation and diversity together. If we remember the results of Table 1, the old 

industrial hub of Mexico City concentrated most of the country’s manufacturing 

activity, which made it a diverse and specialised region at the same time. However, 

that cannot be an explanation for changes argued above in Mexican production 

structures affected by free trade. Therefore, it is important to look at the results for 

each of the periods in an attempt to identify differences among periods. 

 

 

 

 

 

 

 

 

 

Table 2. Results for All Periods 
B t 

L -0.009 -0.530 
K -0.019 -2.510* 
dismex 0.041 2.310* 
disusa 0.006 0.400 
Jac 34.840 2.470* 
MAR 0.135 6.000* 
R square 0.0149  
Observations 5184  
*/ Significant at 95%  
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ISI was a period in which agglomeration was based not on diversity (Jacobs 

externalities), but on specialisation (MAR externalities). Only MAR appears to be 

significant and as can be observed in Table 3, a positive influence on agglomeration. 

Resource endowments are not statistically relevant (and bearing the wrong sign), nor 

are distances to the market. ISI’s agglomeration is explained only by specialisation in 

few places, particularly in Mexico City. 

 

Although these results seem to be consistent with the regional production structure of 

that time, it is surprising to find that neither the elements considered by neo-classical 

theory, nor those of the new economic geography appear to have an influence over 

concentration. 

 

 

 

 

 

 

 

 

 

 

After trade liberalisation, it is remarkable to find that neither of the two resource-

endowment variables, namely initial labour and capital, were significant. In contrast, 

distance to the USA becomes significant and negative (Table 4), which reflects the 

Table 3. Results for ISI 
B t 

L -0.110 -1.100 
K -0.067 -0.770 
dismex 0.048 0.023 
disusa -0.033 -0.740 
Jac 41.574 0.320 
MAR 0.462 7.520* 
R square 0.038  
Observations 1728  
*/ Significant at 95%  
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importance of being close to the main market, while being close to the largest internal 

market lacks relevance.  

 

 

 

 

 

 

 

 

 

 

Overall, it is important to note that concentration appears to be based more on 

proximity to the market and the elements of the new economic geography and less on 

initial factor endowments as the neo-classical theory would predict. There is also a 

lack of importance of specialisation or diversity in shaping agglomerations. It is 

possible that the results for GATT are in someway reflecting the fact that there is still 

few and restricted trade despite the accession to a multilateral trade framework that 

will only bear results in the years to come. These results can also be affected by the 

crises of the eighties common in Latin America, which entailed low regional growth 

rates in Mexico.3 

 

                                                 
3 In fact, only eight of the 32 states in Mexico attained a positive despite low growth rate in Mexico 
during the period. In addition, there is also a transformation of the whole economy from one based on 
import substitution and oil, to one based on freer trade and manufacturing production fuelled by the 
maquiladora industry (Rodriguez-Poise and Sanchez-Reaza, 2003). 

Table 4. Results for GATT 
B t 

L -0.007 -0.810
K -0.006 -1.870
dismex 0.015 1.890
disusa -0.014 -1.960*
Jac 223.520 1.520
MAR 0.016 1.810
R square 0.0361
Observations 1728
*/ Significant 
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The results in Table 5 for NAFTA, are confusing and at the same time revealing. One 

the one hand, the possible dismantling of the old manufacturing hub in favour of 

northern and particularly of border-states has an effect on the type of externality that 

fosters concentration. As many cities in the North become industrialised, diversity is 

not the drive of such agglomerations as was suggested by Table 2 and the results for 

all periods. In contrast, specialisation of such new industrial centres determines 

concentrations. In fact, many of those states have followed an industrial promotion 

strategy based on specialisation of clusters (such is the case of Chihuahua, by far the 

state that experienced the greatest increase in concentration during the 18-year period 

contemplated by this paper). In that sense, MAR externalities, during NAFTA, shaped 

concentration. 

 

 

 

 

 

 

 

 

 

On the other hand, is striking to see that resource endowments are statistically related 

to agglomeration. Both, initial labour and capital are statistically significant, but 

whereas labour is negatively associated to concentration, capital fosters 

agglomeration. One explanation is that the new industrial agglomerations –

particularly in border-states- are basing their industrial processes on the intensive use 

Table 5. Results for NAFTA  
B t 

L -0.426 -13.300* 
K 0.060 3.030* 
dismex -0.028 -2.930* 
disusa -0.013 -1.430 
Jac -13.130 -0.090 
MAR 0.139 8.570* 
R square 0.0767  
Observations 1728  
*/ Significant  
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of capital and technology relative to the rest of the country and that southern states are 

economically oriented towards labour-intensive activities that do not favour 

agglomerations. 

 

Finally, as opposed to our expectations, distance to the USA is not playing a 

statistically significant role in promoting concentration, perhaps because it is only the 

border which could be taking advantage of economic integration and not a gradient 

relationship between concentration and geographical proximity to the border. What is 

more, the results in Table 5 show that it is distance to Mexico City and not to the USA 

what drives concentration. These results are as striking as revealing. However, further 

research is needed that includes other statistical methods and other ways to take into 

account proximity rather than simple distances. In addition, the results could be also 

at present being affected by the fact that the process of liberalisation and integration is 

still underway and that data for 1998 probably does not reflect recent developments. 

 

 

6. CONCLUSIONS 

 

The paper attempts to test whether neo-classical or new economic geography’s 

propositions best explain changes on industrial concentration in Mexico. It also 

acknowledges the debate on agglomeration economies and distinguishes between the 

two main types of externalities, namely those based on diversity (Jacobs) and those 

reliant on specialisation (MAR). The three different trade policies implemented by 

Mexico over the last 50 years or so, make of this country an ideal case to test these 

ideas.  
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Using panel-data analysis and regressions for all and each of the periods established 

in the paper, the results show that, as could be expected from a centralised production 

system, the closed economy approach was related to industrial concentrations based 

both on specialisation (particularly rooted in the same industrial centre, namely 

Mexico City agglomerated manufacturing to such an extent that the core was both 

specialised and diverse). At the same time neither of the two theories tested in this 

paper seem to provide a good explanation for industrial changes during ISI. However, 

after trade was liberalised, the many industrial centres previously in the periphery, 

became concentrations based on specialisation and proximity to the main market that 

since 1986 has increasingly been the USA. Thus, as the new economic geography 

would predict, transport costs (proximity) becomes crucial once trade is liberalised. It 

was surprising that in neither of the two periods were the elements of neo-classical 

trade theory (resource endowments) able to explain regional production changes in 

the country. More striking was the fact that the relevance of the market was reversed 

during NAFTA, making Mexico City during a period of economic integration the 

most important market. The results evince the need for further research and new 

variables that could best reflect proximity to the market than mere distance. 

 

Finally, the paper shows that resource endowments are important once trade is 

allowed (NAFTA) and that such resources could also be related to the relative intense 

use of production factors across Mexican regions; again, further research is needed to 

clarify the relationship between resource endowments and recent industrial location in 

Mexico. The paper also demonstrates that specialisation –possibly related to new 
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industrial clusters- and not diversity drive agglomerations in Mexico particularly 

under free trade.  
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