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Abstract 
 

Economic theory suggests that trade barriers are an important factor shaping the location 
patterns of manufacturing activities. Economic integration will be thus associated with 
significant changes in the distribution of industries across and within countries. Argentina is an 
interesting case study, because this country implemented a broad unilateral trade liberalization 
program between 1988 and 1991 and established MERCOSUR with Brazil, Paraguay, and 
Uruguay in 1991. This paper aims at answering two questions: What are the main determinants 
of manufacturing location patterns in Argentina? In particular: Did trade liberalization have an 
impact on the geography of industries?  
The econometric results suggest that trade policy has a significant impact on manufacturing 
location patterns. Higher (lower) sectoral tariffs are associated with concentration (de-
concentration) of industrial activities near to (away from) the area surrounding Buenos Aires. In 
addition, we find that both factor endowments and agglomeration economies have played a key 
role in shaping the distribution of industries across provinces in Argentina. The presence of 
natural resources such as oil reserves has been important for some jurisdiction to induce the 
location of manufacturing activities which use intensively these resources. Agglomeration 
economies have had also a positive and significant effect on location decisions. In particular, 
industries which use intensively manufactured intermediate inputs tend to locate in provinces 
with broad industrial bases. Finally, the empirical evidence indicates that tax policies matters for 
location decisions. Regional development schemes based on tax cuts are associated with a higher 
presence of footloose activities.  
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1 Introduction 

 

Since the mid-1980s many Latin American countries have been involved in trade policy reforms. 

These policies were initially applied unilaterally and latter on were complemented with regional 

integration agreements (i.e., Mexico with NAFTA; Argentina, Brazil, Uruguay, Paraguay with 

MERCOSUR; Chile and Bolivia with MERCOSUR). The consequences of these trade liberalization 

measures on the structure of trade, investment flows, and economic growth have been a focus of 

academic research in recent years.2  

One aspect that has received less attention is the analysis of the consequences of these 

trade reforms on the geographical distribution of economic activities within countries.3 This is a 

relevant policy issue given the concerns that in many of these countries exist about the apparent 

raised income disparities across regions on the belief that this phenomenon can be linked to trade 

liberalization policies. 

In this paper we use Argentina as a case study to investigate the links between trade 

policy and industry location. Argentina is an interesting case because this country has 

implemented a broad and rapid unilateral trade liberalization between 1988 and 1991, which was 

followed by an ambitious initiative of regional integration, MERCOSUR, from 1991 onwards. 

In particular, using census data we analyze to what extent the pattern of industry 

employment has changed across provinces over time. We address the following questions: How 

geographically concentrated is manufacturing employment? How does this pattern of 

concentration vary across sectors? What are the main determinants of industry location? Did 

trade policy have any noticeable effect on the localization decisions of manufacturing firms? 

What kind of influence did fiscal policy exert on these decisions? 

                                                 
2 See, e.g., Edwards (1997), IDB (2002), and Lederman et al. (2003). 
3 Some exceptions are Hanson (1998) and, in the case of the Southern Cone, Sanguinetti et al. (1998), Volpe Martincus 
(1999, 2004), Haddad et al. (2002).  



 2

The rest of the paper is organized as follows. Section 2 discusses relevant approaches 

contributing to location theory with the aim of identifying some key variables and hypothesis 

that will guide the empirical analysis. Section 3 describes the data and some basic methodological 

issues regarding the estimation of concentration indicators. Section 4 reports descriptive evidence 

on industry location and concentration patterns. Section 5 presents and econometric analysis 

aimed at explaining the patterns of manufacturing location across provinces and assessing the 

role of trade policy in shaping these patterns. Econometric results suggest that trade policy 

matters for the geography of industries. In particular, higher tariffs are associated with a spatial 

concentration of activities closer to Buenos Aires City and its surrounding region. We conclude in 

Section 6. 

 

2 Theoretical Background  

 

Economic theory identifies different factors that explain location patterns of 

manufacturing activities. These factors can be classified into two broad classes: physical 

geography and endowment of natural resources and the geography of distance between 

economic agents. The main theoretical approaches differ in the weights they assign to these two 

classes of factors. The traditional trade theory emphasizes the role of the first group of factors, 

while the new trade theories highlight the role of the second group of factors. This section 

reviews this theoretical literature and derives accordingly hypotheses that will be empirically 

assessed in Section 5.  

 

2.1 Comparative Advantage, Increasing Returns to Scale, and Vertical Linkages  

 

The traditional trade theory assumes perfect competition, product homogeneity, and 

constant returns to scale. This theory shows that the spatial distribution of activities is 
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exogenously determined by the spatial distribution of natural resources and production factors. 

In particular, in the Heckscher-Ohlin model, location patterns result from the interaction between 

region and industry characteristics. Activities settle in locations abundant in the factors those activities 

are using most intensively. This general principle can be translated into the following specific 

hypotheses: 

Hypothesis 1: Industries that use intensively primary goods and energy as inputs tend to locate in 

provinces in which are abundant in natural resources.  

Hypothesis 2: Industries that use intensively low skill labor tend to locate in regions with relative 

abundance of this factor. 

Hypothesis 3: Industries that use intensively skilled workforce tend to be drawn to provinces that 

are relatively well endowed with skilled labor. 

The new trade theories introduce increasing returns to scale and considers explicitly the 

geographic distance between economic agents. More precisely, in addition to a competitive 

sector, they incorporate a monopolistically competitive sector with firms producing differentiated 

products under conditions of increasing returns to scale that are traded at a positive cost. 

The typical result of the models is that sectors with increasing returns to scale tend to 

locate in regions with better access to the markets of their respective products. Under economies 

of scale, the average costs fall as the level of production rises. As a consequence, producers have 

an incentive to spatially concentrate their activities. The presence of trade costs induces firms to 

concentrate in the region that has the larger market for their respective goods, since in this way 

they are able to avoid such costs in a larger fraction of their sales. We state this result in the 

following hypothesis: 

Hypothesis 4: Industries with increasing returns to scale tend to locate in jurisdictions with large 

market potentials.  

In particular, as shown in Venables (1996), agglomeration can be induced by input-

output linkages among firms. When imperfect competitive industries are linked through an 
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input-output structure and trade costs are positive, the upstream firms are drawn to locations 

where there are relatively many downstream firms, since in this way they improve the access to 

their customers (demand linkage). Moreover, the fact of having a larger number of upstream 

firms in a location benefits downstream firms, which obtain their intermediate goods at lower 

costs, by saving transport costs and also benefiting from a larger variety of differentiated inputs 

(cost linkage). Hence, the joint action of such linkages may result in an agglomeration of 

vertically linked industries and can give such an equilibrium location a certain inherent stability. 

The above reasoning provides a rationale for the notion of industrial clusters and implies that 

industries which use intensively intermediate manufactured inputs and industries whose main 

customers are manufacturing firms itself tend to locate in regions with broad industrial bases.  

This leads to the following hypotheses: 

Hypothesis 5: Industries that intensively use intermediate industrial inputs tend to locate in 

provinces with a good access to a relatively large industrial base so that they can obtain these inputs 

more easily and at a lower cost. 

Hypothesis 6: Industries for which the manufacturing sector itself is an important user of their 

products find advantageous to locate in provinces providing a better access to a relatively large industrial 

base and hence to a significant demand source.  

 

2.2 Trade Policy and Manufacturing Location 

 

How does economic integration affect the internal geography of a country? Krugman and Livas 

Elizondo (1996) show that trade liberalization tends to foster dispersion of manufacturing. A 

reduction in trade costs increases the influence of external markets, as significant part of output 

becomes to be sold abroad and a significant part of consumed output becomes to be imported, 

and thereby weakens demand and cost linkages. Thus, the gains associated with being settled 

closer to the largest domestic market decline. The costs linked to this existent agglomeration (e.g., 
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congestion, higher land rents, etc) may become dominant and then result in a relocation away 

from the aforementioned centre and, as a consequence, manufacturing production shifts towards 

a more dispersed configuration.4 This translates into the following proposition: 

Hypothesis 7: Industries facing lower trade barriers to international trade tend to locate at a 

higher distance from the main economic centre. 

 

2.3 Fiscal Policy and Manufacturing Location 

 

Recent models combining fiscal issues and insights from the new trade theories show 

that tax breaks tend to increase the share of industries with increasing returns to scale located in 

the conceding region. Tax breaks raises the profitability of being settled in this region and, given 

the indivisibilities to which they are subject to, activities with economies of scale prefer to be 

established there (see Martin and Dupont, 2003; Volpe Martincus, 2004). Fiscal policies are also 

relevant for location patterns of industries with different degree of spatial mobility. Lower taxes 

favor the establishment of activities that are more mobile over space, i.e., footloose, as they can 

relocate more easily when this privileged fiscal treatment disappears. We state these results in the 

following hypotheses: 

Hypothesis 8: Industries with increasing returns to scale ten to locate in regions providing better 

fiscal conditions.  

Hypothesis 9: “Footloose” industries, i.e., industries facing lower transport costs tend to locate in 

regions proving more favorable fiscal conditions. 

Finally, the new trade theories allow us also to address the locational effect of 

infrastructure (see Martin and Rogers, 1995). The quality of infrastructure determines 

interregional and internal trade costs. Hence, a bad infrastructure implies that a large proportion 

                                                 
4 This conclusion assumes a featureless space. If specific locational advantages are introduced, then it is possible to assess 
the direction in which manufacturing activities move. In particular, industries tend to relocated towards regions with 
better access to relevant foreign markets. For example, Hanson (1998) reports that the opening of the Mexican economy 
has induced a northward relocation of manufacturing activities, i.e., towards places with good access to the United State’s 
market.  
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of produced and traded goods are not effectively consumed, but that they “disappear” in the 

transportation process. In this context, firms that use intensively transports services tend to locate 

in provinces with better infrastructure, since this implies a lower effective price for the purchaser 

and therefore a higher relative demand for goods produced in such territories. This is expressed 

in the following proposition: 

Hypothesis 10: Transport intensive industries tend to locate in regions with a relatively good 

infrastructure. 

 

3. Data and Measurement 

 

We describe location patterns of manufacturing activities in Argentina using provincial 

employment data at 4-digit level of ISIC, Rev. 3.5 Thus, the dataset includes 125 manufacturing 

industries and 24 provinces, i.e. 3,000 observations per year. This information comes from the 

National Economic Censuses, which are compiled by the INDEC (Argentine Statistical Bureau) 

every ten years. In particular, available data correspond to 1974, 1985, and 1994. We have also 

data on selected provincial characteristics and industry characteristics, which we use as 

explanatory variables in the econometric analysis. Details are given in Appendix A1. 

Some aspects of the reference variable and the reference geographical units deserve being 

discussed. First, we have chosen to work with employment data, because this is a priori the most 

relevant policy variable. We could alternatively work with production value or value added data. 

However, there are some disadvantages associated with the use of these variables, especially in 

the case of the second one. For example, individual industry’s value added is very sensitive to 

structural shifts in outsourcing to other sectors, a process that has taken place during the period 

under examination.6 On the other hand, we have chosen as a geographical unit the provincial 

                                                 
5 Table A2.1 in Appendix A2 lists the manufacturing sectors identified by the ISIV Rev. 3 at the 4 digit level. 
6One should be careful in making inferences on output and value added from results that are based on employment data, 
since capital-labor ratios and labor productivity are likely to differ across industries and across sub-national geographical 
units. 
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jurisdictions. The reason is that we face a trade-off between sectoral and geographical 

disaggregation. In particular, most municipalities beyond the Great Buenos Aires have low 

population densities and they accordingly host a narrow range of industries. Since we aim at 

working at reasonable high disaggregation in terms of activities, we have selected the provincial 

level instead of the more disaggregated municipal level. 

Formally, the employment level of industry k in province i at time t is denoted by xik. We 

express this value as a share of the total employment in the industry in Argentina: 
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The spread of manufacturing industries over space is characterized by the distribution of 

these location shares. A usual strategy to simplify the descriptive analysis of such a distribution 

consists of translating it into a scalar representation, i.e., to use a relevant summary statistics.  

In the empirical literature on economic geography, this statistics is frequently a spatial 

concentration index. Concentration is the extent to which a given activity takes place in a small 

number of regions (WIFO, 1999). We can distinguish between absolute and relative concentration. 

An industry is absolutely concentrated if a few regions regardless their size account for a large 

share of its activity, whereas an industry is relatively concentrated if its spatial distribution differs 

significantly from that of the whole manufacturing sector (Haaland et al., 1999). Measures of 

absolute concentration are accordingly obtained summarizing the distribution of the sector-

specific shares (1), while measures of relative concentration are derived summarizing the 

distribution of these shares relative to the overall shares (2).  



 8

We measure the degree of absolute and relative concentration using the Hirschman-

Herfindahl Index (AC) and the Florence-Amiti Index (RC), respectively.7 Formally:  

∑
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The AC Index is simply the sum of the squared share of each province in total national 

manufacturing employment. This index ranges between (1/n) when all provinces have the same 

share in national industrial employment and 1 when only one province accounts for the whole 

sectoral employment.  

The RC Index is constructed on the basis of differences of shares. This measure was 

introduced by Florence (1948) and later used by Amiti (1997) and Ellison and Glaeser (1997), who 

propose a location choice model to develop more robust indicators of concentration. This index is 

zero when the spatial pattern of the employment in the particular industry matches exactly that 

of the total manufacturing sector and increases with diverging patterns. The implied null 

hypothesis is thus that each location is a scaled version of the average “representative” Argentine 

province (see Combes and Overman, 2003). The upper bound is 2, indicating maximum 

concentration of the respective industry.8 This measure is of economic interest, because it 

emphasizes departures which involve significant fractions of an industry’s production. In 

particular, differences are squared, which ensures that all provinces get a positive weight in the 

measure, with those provinces further away from their averages receiving the largest weight.  

 

                                                 
7 Many empirical studies use the Gini Coefficient as an indicator for relative concentration. However, this index places 
implicit relative value on changes occurring in middle parts of the distribution (see Cowell, 2000). A movement from a big 
province to a small one has thus much greater effect on the industry Gini Coefficient if the two provinces are near the 
middle rather than at the end of the distribution. Movements between provinces that are closest to the average will 
therefore get the most weight in the industry Gini Coefficient. As these provinces may vary from year to year, the 
weighting of provinces may then vary and one does not know whether these will be the big or small regions (see Amiti, 
1997). Further, the relative shares on which the Gini Coefficient is constructed have serious disadvantages as dispersion 
measures (see Kol and Mennes, 1986). 
8 The concentration index of a particular industry can only approach this value when the industry in question is 
completely concentrated on one province that has no share in overall manufacturing, i.e., when this spatially concentrated 
industry is infinitely small with respect to overall manufacturing. 
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4 Descriptive Analysis  

 

This section characterizes manufacturing location patterns in Argentina and their evolution over 

time. We first present an overall picture of the spread of total and sector-specific manufacturing 

employment across provinces and then we turn to concentration indicators by industry as 

defined in Equations (3) and (4).  

 

4.1 Overall Manufacturing Location Patterns 

 

Manufacturing industry is very unevenly distributed across provinces in Argentina. Just one 

jurisdiction, namely, Buenos Aires has accounted on average for 44% of national industrial 

employment over the sample period.9 Further, the five largest provinces (Buenos Aires, the City 

of Buenos Aires, Cordoba, Santa Fe, and Mendoza) have jointly accounted for more than 80% of 

total employment over this period. Although this spatial pattern does not seem to have changed 

significantly over time, a certain trend to decreased absolute concentration is detected, as 

measured by the combined share of the five largest provinces and the AC Index. In particular, 

this combined share has declined from 86.1% in 1974 to 81.6% in 1994, while the AC index has 

diminished from 0.254 to 0.233 over the same period.   

This de-concentration process has been partially driven by developments in some small 

jurisdictions. More precisely, the relative share increases have been particularly impressive in 

Tierra del Fuego, San Luis, La Rioja, Catamarca, and to less extent in San Juan. Interestingly, the 

last four provinces were benefited by a regional promotion regime implemented since the mid-

1970s which allowed significant cuts of national taxes on firms located in their territories, while 

Tierra del Fuego was additionally conceded a special customs status. In addition, measures that 

encouraged firms to exports from ports located in Patagonia were in place. At the same time, 

                                                 
9 Figure A3.1 in Appendix A3 presents a political map of Argentina. 
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some restrictions on the settlement of new plants within a radius of 60km around the central area 

of Buenos Aires City were imposed10. At least at a first glance, the reported evidence suggests 

that these regional policies seem to have had an impact on location patterns. In particular, they 

appear to have fostered the settlement of industries in promoted regions and also contributed to 

explain the significant drop in the share of the City of Buenos Aires in total manufacturing 

employment. We will explicitly assess the role of these regional policies in our econometric 

analysis. 

This first general picture of the distribution of total manufacturing employment across 

provinces and its changes over time can be complemented using the sector-specific shares to 

construct a scatter plot comparing these shares for two consecutive periods. These are presented 

in Figures 1 and 2.  

The large number of observations that are clustered near the origin indicates that many 

jurisdictions have a very small or even null level of activity in various industrial sectors. 

Furthermore, in both figures a great number of points are clustered close to the 45-degree line 

suggesting that the allocation of employment across province-industry pairs does not seem to 

have changed dramatically over time. However, from a comparison of the two graphs, we 

observe that the number of off-diagonal points is significantly larger for the second decade, i.e., 

1994-1985. This implies that industry location patterns have suffered more significant changes 

over this last sub-period.  

 

4.2 Concentration Patterns of Manufacturing Activities 

 

A convenient way of summarizing the information on locational shares shown in the Figures 1 

and 2 is to compute concentration indices by sectors using Equations (3) and (4). The distribution 

                                                 
10 These policy measures and other factors explain the fact that in the city of Buenos Aires have experience a significant 
drop in industry employment share during the whole period. Some relatively small provinces such as Tucumán, Chaco, 
and Santiago del Ester have also experienced share losses.  
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of the indices across industries provides a general representation of concentration patterns. This 

cross-sectional distribution can be estimated from the data at different time periods. In particular, 

kernel density estimates allows us to have a complete picture of the distribution and thus of the 

overall degree of concentration. Figure 3 (4) shows densities for absolute (relative) concentration 

indices estimated using the Gaussian kernel smoothing and the automatic bandwith choice (see 

Silverman, 1986).  

Average concentration, absolute as well as relative, has decreased, as indicated by the 

slight leftward movement of the peaks. In particular, 71 (63) out of 123 industries have registered 

declined absolute (relative) concentration between 1994 and 1974.11 On the contrary, dispersion 

has increased, as suggested by the increased mass on the tails. Clearly, there are sectors with very 

high concentration levels, which are becoming increasingly different from the average sector. 

Table 2 identifies the five sectors with the highest and lowest absolute and relative 

concentration.12 

Manufacture of man-made fibres and manufacture of rubber tyres and tubes display high 

absolute concentration levels. Buenos Aires, the largest province, accounts on average for 90% 

and 84% of national manufacturing employment in these sectors, respectively. On the other hand, 

manufacture of sugar is highly concentrated in relative terms. Two small provinces, Jujuy and 

Tucumán, jointly account on average for more than 70% of total employment in this industry.  

Has the ordering of sectors in terms of their concentration index changed over time? 

Does this ordering exhibit persistence or mobility? Cross-profile plots, shown in Figures 5 and 6, 

provide a graphical way to examine intra-distribution dynamics and thus help to answer these 

questions (see Dolado et al., 1994, and Quah, 1997). In these figures one curve is plot for each 

period of time with the lowest for the earliest time period and the upper curves being 

progressively for later periods in time. The lowest curve is constructed to be monotone rising, i.e., 

                                                 
11 Observation for Forming, pressing, stamping, and roll-forming of metal (Code 2891) and Manufacture of electronic 
valves and tubes (Code 3210) are missing for 1974 and 1985.  
12 This classification should be considered as indicative, since we are not able to control for industry concentration (see 
Combes and Overman, 2003).  



 12

in the first period the cross-section of industries is sorted in increasing order in terms of the 

relevant concentration measure. This order is then maintained throughout the whole sample 

period. 

The shape of the plots conveys accordingly important information on mobility in 

concentration patterns. In this case, the presence of increased jaggedness, especially in the case of 

absolute concentration, is an indication of intra-distribution churning and this suggests that 

sectors are changing ranks over time, i.e., industries are overtaking one another and falling 

behind in terms of their concentration levels. More precisely, concentration patterns across 

sectors and thus location patterns seem to have changed in a non-minor way across the decades. 

The next section will shed light on the factors behind these observed changes. 

 

5 Econometric Analysis  

 

In Section 4 we have described location patterns of industries in Argentina using summary 

measures of the distribution of location shares. This section aims at identifying the determinants 

of industry location. Thus instead of working with these statistics we use the whole distribution 

of shares. As emphasized by Midelfart-Knarvik et al. (2000), actual location patterns are the 

resultant of multivariate interactions between regional and industry characteristics. Provinces 

differ in their industrial base, the market access they provide, and their endowments of 

agriculture products and minerals. At the same time industries have distinct resources intensity, 

different intermediate input structures, and may face different trade costs. These province and 

industry characteristics interact in shaping the economic landscape. Table 3 presents the details of 

how these variables are defined, their coverage in terms of years, and the sources of the raw data. 
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5.1 Methodology 

 

The approach that we follow has been used by Ellison and Glaeser (1999), Midelfart-Knarvik et al. 

(2000), Overman et al. (2000), and Volpe Martincus (2004). Generally, the idea is that industries 

that use intensively a given “factor” tend to locate in states that are relatively abundant in this 

“factor”. This suggests explaining the location patterns through a set of interactions resulting 

from a specific pairing of industry characteristics and country characteristics. The particular 

correspondence of these characteristics is defined according to the theories reviewed in Section 2. 

These interactions terms and their expected signs are presented in Table 3. 

The first three interaction variables aim at controlling for the contribution of comparative 

advantage considerations, as defined in Hypotheses (1)-(3). The general hypothesis is that 

industries tend to locate in those provinces that are relatively abundant in the factors they use 

intensively in their production processes. The next three interaction terms capture several aspects 

related to the interplay between trade costs, scale economies, and input-output linkages, as 

established in Hypotheses (4)-(6). Thus, industries with increasing returns to scale and strong cost 

and demand linkages tend to locate in provinces with large market potentials and industrial 

bases, respectively.  

The locational impact of trade liberalization, as stated in Hypothesis (7), is captured by 

the next interaction. Other things equals, reduced external trade barriers weaken cost and 

demand linkages among workers and firms and firms with input-output relationships within the 

country, as higher shares of output and inputs become traded. As a consequence, the benefit of 

being located close to the main economic centre in the country net of the costs originated in high 

land rents and congestion decreases and industries tend to relocate away from this centre and its 

surrounding region. In the case of Argentina, this economic centre is clearly Buenos Aires. The 

City of Buenos Aires and the province of Buenos Aires have accounted roughly for 60% of 

national GDP over the period under analysis. 
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The last three interaction variables correspond to Hypotheses (8)-(10) and thus control for 

the influence of fiscal policies. Larger tax breaks favor the settlement of firms, especially those 

that have increasing returns to scale (Hypothesis 8) and those that are footloose, since they can 

relocate more easily in face of reversing fiscal conditions (Hypothesis 9). Finally, firms that use 

intensively transport services tend to locate in provinces with better physical infrastructure 

(Hypothesis 10).  

 

5.2  Model Specification and Estimation Issues 

 

We describe manufacturing location patterns across provinces in Argentina using the (natural 

logarithm of the) location shares as defined in Equation (1). Our explanatory variables include the 

interactions between provincial and industrial characteristics; province and industry fixed effects 

to control for the non-conditional effect of these characteristics; and a time dummy. We estimate 

therefore the following equation: 

( ) ( ) ( ) ikttkikt
z

itikt zzzlns µγδεϖθβ ++++=∑  (5) 

where z indexes the interactions; iθ  is the level of the zth characteristic in province i, kω is the 

level of the industry characteristic paired with the province characteristic in industry k; and 

theβs are the coefficients to be estimated.  

The equation is estimated pooling across industries and across years. Hence, there are 

three potential sources of heteroscedasticity, across provinces, across industries, and across 

time.13 The exercise considers 125 industries, 24 provinces, and 2 years, 1985 and 1994.14 White’s 

heteroscedastic consistent standard errors are thus reported and used for hypothesis testing. 

Moreover, we condition the data on the standard deviation of the underlying variables in order 

                                                 
13 The White’s general test has been carried out to test for heteroscedasticity (see Greene, 1997). Unlike other usual tests, 
like the Goldfeld-Quandt and Breusch-Pagan, it does not require to specify the nature of heteroscedasticity. In our case, it 
suggests that indeed there is heteroscedasticity.  
14 We consider only two years, because we do not have data for most explanatory variables for the first census period, 
1974. 
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to make comparison across variables more appropriate so that standardized coefficients will be 

presented.  

In addition, endogeneity problems may be anticipated. In particular, we can think of 

reverse causality. Thus industries that employ skilled workers may decide to locate in provinces 

relatively well endowed with skilled people, but it is also possible that the settlement of skill 

intensive industries increases the population’s average qualification level by inducing an inflow 

of well educated workers. In order to check the robustness of our results we have carried out 

2SLS estimations and performed the Hausman specification test. 

Finally, the sample contains a potential of 6,000 observations. However, as mentioned in 

Section 4, there is a significant amount of zero observations (38.62%). These observations, which 

drop out when taking logarithm, may provide relevant information. Least squares may then lead 

to biased and inconsistent estimates (see Greene, 1997). Furthermore, the fact of being a limit 

(zero) or a non-limit (continuous) observation may be endogenous to certain province 

characteristics, i.e., there may be a self-selection by the industries being investigated. Thus, 

according to the new international trade theories, locational shares in industries with increasing 

returns to scale may be systematically zero for provinces with very low market potentials. A 

similar non-linear behavior arises also when there is agglomeration economies stemming from 

input-output linkages among industries situated in different stages of the production chain. 

Provinces with small and lowly diversified industrial bases do not tend to host sectors with 

strong cost and demand linkages, but provinces with industrial bases beyond a certain critical 

mass will do. As a consequence, in those cases, shares are not randomly zero and there is a 

sample selection bias. In this context, one valid strategy is to estimate a sample selection model.15 

This implies to estimate a selection equation which determines the likelihood of observing a 

positive locational share and then to estimate the main regression equation exploiting the 

resulting information. 

                                                 
15 Alternatively, the two-step Heckman estimator can be used. 
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We will therefore present estimation results based on both Least Square Dummy 

Variables (LSDV) regressions and sample selection models to assess whether our findings are 

sensitive to the econometric technique being used.  

  

5.3 Results 

 

Table 4 presents estimation results based on the LSDV strategy. This table reports the estimated 

coefficients of interest, namely, those on the interaction terms between province and industry 

characteristics, and their robust standard errors.  

In particular, the results suggest that Hypothesis 2 bears some consistency with 

Argentina’s regional data. The interaction term of oil reserves abundance and mineral intensity 

has the expected positive sign and is significant in most of the regressions. Therefore, industries 

using intensively oil and mineral inputs in their production process tend to be located in 

provinces with larger oil reserves. On the contrary, remaining hypotheses related to comparative 

advantage considerations, i.e., the interaction between agriculture abundance and agriculture 

intensity; (the inverse of) labor abundance as measured by relative manufacturing wages and 

labor intensity; and skilled labor abundance and skill labor intensity do not find support in the 

data. The same is also true for the hypothesis concerning infrastructure. In particular, industries 

using intensively transport services do not show a propensity to locate in provinces endowed 

with good infrastructure as measured by the extension of national paved routes in their 

territories. 

The results for the interaction terms suggested by the new trade theories are somewhat 

mixed. We do not find that industries with economies of scale tend to settle in provinces with 

larger market potentials. Indeed, we observe a negative association. One possible explanation for 

this counter-intuitive result may be that other relevant factors for industries with increasing 

returns to scale as measured here (i.e., average establishment size as in Kim, 1995, and Amiti, 
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1999) prevail and generate this geographical pattern.16 Thus average establishment size is 

particularly large in industries manufacturing sugar and tobacco. Due to natural reasons (e.g., 

climate, bodies, etc), they are mainly located in small Northern provinces. As previously 

mentioned, Tucumán and Jujuy have accounted for more than 70% of national employment in 

manufacture of sugar. Chaco, Misiones, Salta, Jujuy, and Tucumán have in turn concentrated 

roughly 60% of national employment in manufacture of tobacco. 

On the other hand, the estimated coefficient on the interaction between industrial base 

and manufactured inputs intensity is positive and significant. This result provides evidence in 

favor of Hypotheses 6 suggesting that cost linkages are important location determinants in 

Argentina. In particular, industries using intensively industrial intermediate goods in their 

production processes tend to locate in provinces with relatively large industrial bases, as they 

minimize the costs of reaching their providers. However, the coefficient on the interaction 

between industrial base and intermediate demand bias, even though positive, is insignificant. 

Hence, industries which sell a large fraction of their output to the manufacturing sector itself do 

not show a clear tendency to locate in provinces with relatively large industrial bases. 

More fundamentally, trade policy evidently matters for location patterns of industrial 

activities. The interaction term between tariffs and distance to Buenos Aires is negative and 

significant in all specifications. Thus the estimation results indicate that industries that have been 

more protected have tended to establish in regions closer to Buenos Aires. As mentioned before, 

this is consistent with the idea that these sectors are less connected with international markets 

and hence need to be near large domestic sources of demand and supply. 

The tax policy also seems to have played a significant role in explaining the spatial 

distribution of manufacturing employment. The negative and significant coefficient on the 

interaction between the industrial promotion dummy and transport intensity suggests that 

                                                 
16 Amiti (2001) shows that industries may end up located in countries without a matching comparative advantage when 
there are other competitive reasons for location: the convenience to be settled closer to providers of other intermediate 
inputs or to customers. Mutatis mutandis a similar could apply in this case. 
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industries which are more mobile over space are, other things equal, overrepresented in 

provinces with lower tax burdens. In other words, as expected, more footloose sectors have 

tended to locate in provinces providing better fiscal conditions. On the other hand, we do not 

find a significant bias of sectors with economies of scale towards locations with more favorable 

tax treatments. 

 

5.4  Robustness 

 

As previously discussed, these estimations may be subject to diverse econometric problems, 

including features that may potentially lead to biases and inconsistency. We have therefore 

checked the robustness of our findings in several ways.  

 First, we use as dependent variable the (log of the) share of each province in national 

manufacturing employment in each industry, as defined in Equation (1). Some authors argue that 

one should use a normalized share, i.e., this industry-specific share divided by the overall share, 

as shown in Equation (2) to avoid spurious correlation (see Brülhart and Trionfetti, 2004).  We 

thus replicate the original regressions using (the log of) this locational Hoover-Balassa Index as 

dependent variable. Estimation results are reported in Table 5. The same pattern of results arises.  

 Second, we are also aware that estimates may be affected by endogeneity problems. To 

address this issue, we perform 2SLS estimations using lagged values (one-census-period before, 

when possible) as instruments for the explanatory variables. Our econometric analysis becomes 

thus, in nature, a cross-sectional one for 1994. Results are presented in Table 6. Notice that the 

main message as conveyed by estimated coefficients remains the same.17 This table also includes 

the Hausman test statistics, which results from comparing LS and 2SLS estimations. This statistics 

suggests that we cannot reject the null hypothesis that there is no correlation between the 

                                                 
17 Note, however, that some changes in the significance level of estimated coefficients occur. Comparative advantage in 
skilled labor and demand linkages become significant, while comparative advantage in minerals becomes insignificant.  
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explanatory variables and the disturbances.  Hence, endogeneity does not seem to be a severe 

problem in our empirical investigation.  

Third, a sample selection bias is likely in our dataset. Thus we re-estimate the model by 

maximum likelihood using the sample selection approach (see Greene, 1997).18 All provincial 

characteristics with available information are included as explanatory variables in the selection 

equation.19 Estimation results are reported in Table 7. This table also includes a Wald test 

statistics. This statistics is significant in all specification. The fact that this statistics is significant 

means that the error terms of the selection and regression equations are not independent, which 

confirms the convenience of using the selection model. Nevertheless, looking at both Table 4 and 

Table 7, one observes that estimates are similar. In fact, the Hausman test statistics shown in the 

last row of Table 7 indicates that there are no systematic differences between the coefficients as 

estimated by LSDV and sample selection approach. This formal specification test suggests that 

our findings are indeed robust to the estimation procedure. 

 

6 Concluding Remarks  

 

Manufacturing industry is very unevenly distributed across provinces in Argentina. Just 

one jurisdiction, namely, Buenos Aires has accounted on average for 44% of national industrial 

employment. Further, the five largest provinces (i.e., Buenos Aires, the City of Buenos Aires, 

Cordoba, Santa Fe, and Mendoza) have jointly accounted for more than 80% of total employment.  

Even though these spatial patterns have not changed dramatically over time, a certain trend to 

                                                 
18 Most empirical papers dealing with datasets with a large number of zero observations mechanically perform and report 
Tobit estimations. However, this strategy has a fundamental shortcoming. The Tobit model is, strictly speaking, 
applicable in only those situations where the latent variable can, in principle, take negative values, but these negative 
values are not observed due to censoring. When instead zero values are not because of censoring, but of the decision of 
economic agents, then the appropriate procedure is to model the decisions that produce zero observations (see Maddala, 
1992). 
19 These characteristics are: agriculture abundance, mineral abundance, labor abundance, skilled labor abundance, market 
potential, industrial base, distance to Buenos Aires, taxes, and infrastructure. We have also used a subset of provincial 
characteristics instead of the whole set as variables in the selection equation. For instance, we use fiscal policy variables 
such as taxes and infrastructure and one variable related to geographical advantage, namely, distance to Buenos Aires. In 
this case, the Wald statistics is significant in all specifications and estimation results are the same as before. These results 
are available from the authors upon request.  
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decreased absolute concentration is detected in the 1980s and 1990s. This is observed not only for 

the total industry employment shares, but also at 4-digit ISIC activities. Out of 124 sectors around 

73 has experienced a decline in their degree of absolute concentration between 1974 and 1994. 

What we are the key determinants of location patterns of manufacturing activities? To 

what extent has trade policy contributed to shape the economic landscape? Does fiscal policy 

matter for the geography of industries? We have investigated the role of various factors. First, we 

assess the impact of trade and fiscal policies on the spread of industries across Argentina’s 

provinces. In addition, we have considered those determinants suggested by the traditional trade 

theory that emphasizes the role of factor endowments. We have also explored the role of 

economies of scale combined with easy access to large markets and the presence of 

agglomeration economies spurred by input-output linkages. These other determinants are 

highlighted by the new trade theories.  

The empirical results suggest that trade and fiscal policies have influenced actual location 

patterns of manufacturing activities. Sectors facing more protection tend to be located closer to 

large domestic markets (i.e., Buenos Aires). High tariffs reduce the spatial influence of relevant 

external markets. Furthermore, fiscal policy has also affected the geography of industries. Tax 

breaks are associated with higher share of industries which are more mobile over space.  

We find also that both factor endowments and agglomeration economies have played a 

key role in shaping the distribution of employment across provinces in Argentina. The presence 

of natural resources such as oil reserves has been important for some jurisdiction to host 

industrial activities using intensively these resources. Moreover, we find that agglomeration 

economies have had a positive and significant effect on location decisions. Sectors with strong 

cost linkages tend to settle in provinces with large industrial bases.  However, this is not the case 

for the interplay between market access and economies of scale and industrial base and 

intermediate demand bias. 

 



 21

7 References 

 
Amiti, M., 1997. Specialization patterns in Europe. CEP Discussion Paper 363. London School of 

Economics. 
Amiti, M., 1998. New trade theories and industrial location in the EU: A survey of evidence. 

Oxford Review of Economic Policy 14, 2. 
Amiti, M., 1999.Specialization patterns in Europe. Weltwirtschaftliches Archiv, 135, 4. 
Amiti, M, 2001. Location of vertically linked industries: Agglomeration versus comparative 

advantage. CEPR Discussion Paper. 2800. 
Brülhart, M. and Trionfetti, F., 2004. Public expenditure and international specialization. 

European Economic Review, 48, 4. 
Combes, P., and Overman, H., 2003. The spatial distribution of economic activities in the 

European Union, in Henderson, V., and Thisse, J., Handbook of Regional Economics, 4.  
Cowell, F., 2000. Measuring inequality, in Bourguignon, F., and Atkinson, A. (eds.), Handbook of 

income distribution. North-Holland, Amsterdam. 
Dolado, J., González-Páramo, J., and Roldán, J., 1994. Convergencia económica entre las 

provincias españolas: Evidencia empírica (1955-1989). Moneda y Crédito 198. 
Ellison, G. and Glaeser, E., 1999. The geographic concentration of industry: Does natural 

advantage explain agglomeration? American Economic Review, 89, 2. 
Edwards, S., 1997. Openness, productivity, and growth: What do we really know? NBER 

Working Paper 5978. 
Florence, P. , 1948. Investment, location, and size of plant. Cambridge University Press, London.   
Greene, W., 1997. Econometric analysis. Prentice Hall, New Yersey.  
Haddad, Dominguez, and Perobelli, 2002. Regional aspects of Brazil’s trade policy. INTAL-ITD-

STA Occasional Paper 18.  
Haaland, J., Kind, H., Midelfart-Knarvik, K., and Torstensson, J., 1999. What determines the 

economic geography of Europe? CEPR Discussion Paper 2072. 
Hanson, G., 1998. Regional adjustment to trade liberalization. Regional Science and Urban 

Economics, 28. 
Inter-American Development Bank (IADB), 2002. Beyond borders: The new regionalism in Latin 

America. IADB, Washington. 
Keeble, D.; Offord, J.; Walker, S., 1986. Peripherial regions in a Community of twelve member 

states. Commission of the European Communities, Luxembourg. 
Kim, S., 1995. Expansion of markets and the geographic distribution of economic activities: The 

trends in U.S. regional manufacturing structure, 1860-1987. Quarterly Journal of 
Economics, 110. 

Kol, J. and Mennes, L., 1986. Intra-industry specialization: Some observations on concepts and 
measurement. Journal of International Economics, 21.  

Leamer, E., 1997. Access to western markets and eastern effort levels, in Zecchini, S. (ed.), Lessons 
from economic transition. Kluwer, Boston  

Lederman, D., Maloney, W., and Servén, L., 2003. Lessons from NAFTA for Latin America and 
the Caribbean. World Bank, Washington. 

Lifschitz, E. and Crespo Armengol, E., 1995. Evolución de la protección arancelaria, 1990-2001. 
Boletín Infortmativo Techint 283. 

Livas-Elizondo, R., and Krugman, P., 1996. Trade policy and the Third World metropolis. Journal 
of Development Economics.  

Maddala, G.S., 1992. Introduction to Econometrics, Second Edition. Prentice Hall,. Englewood 
Cliffs, NJ. 

Martin, P., and Rogers, C., 1995. Industry location and public infrastructure. Journal of 
International Economics. 



 22

Martin, P. and Dupont, V., 2003. Subsidies to poor regions and inequalities: Some unpleasant 
arithmetic. CEPR Discussion Paper 4107.  

Midelfart-Knarvik, K., Overman, H., Redding, S., and Venables, A., 2000. The Location of 
European Industry. Economic Papers 142. European Commission.  

Overman, H.; Midelfart-Knarvik, K.; and Venables, A., 2000. Comparative advantage and 
economic geography: estimating the location of production in the EU. CEPR Discussion 
Paper 2618. 

Quah, D., 1997. Empirics for growth and distribution: Polarization, stratification, and 
convergence clubs. Journal of Economic Growth, 2, 1. 

Sanguinetti, P., Kumar, M., and Posadas, J., 1998. Trade liberalization, transport costs, and 
regional adjustment in manufacturing employment: Theory and applications for 
Argentina. Paper presented at the Annual Conference of the Asociación Argentina de 
Economía Política, Mendoza. 

Silverman, B., 1986. Density estimation for statistics and data analysis. Chapman and Hall, New 
York. 

Venables, A., 1996. Equilibrium locations of vertically linked industries. International Economic 
Review, 37, 2.  

Volpe Martincus, C., 1999. Integración económica y localización de la actividad productive: Ek 
caso del MERCOSUR. Documento de Trabajo 23, Departamento de Economía, 
Universidad Nacional de La Plata. 

Volpe Martincus, C., 2004. Do economic integration and fiscal competition help to explain 
location patterns? ZEI Working Paper B04-15. 

WIFO (Österreichisches Institut für Wirtschaftsforschung) (1999). The competitiveness of 
European industry – 1999 Report. European Communities.   



 23

 
 
 
 

Table 1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1974 1985 1994
(I) (II) (III) (II-I) (III-I) (II-I) (III-I)

Buenos Aires 43.23 44.43 43.02 1.19 -0.21 2.76 -0.49
Buenos Aires City 22.22 16.79 16.73 -5.43 -5.49 -24.45 -24.71
Santa Fe 9.61 9.84 9.93 0.23 0.32 2.35 3.32
Córdoba 8.17 7.69 8.01 -0.48 -0.16 -5.87 -1.91
Mendoza 2.90 4.32 3.93 1.42 1.04 49.13 35.82
San Luis 0.32 0.64 2.17 0.33 1.86 103.41 588.98
Entre Ríos 1.58 2.07 2.00 0.50 0.43 31.50 27.09
Tucumán 2.60 2.35 2.00 -0.25 -0.60 -9.52 -23.10
Misiones 1.23 1.71 1.32 0.47 0.08 38.35 6.66
San Juan 0.69 0.99 1.27 0.30 0.59 43.76 85.92
Chubut 0.79 1.10 1.24 0.31 0.45 39.16 57.50
Chaco 1.14 1.34 0.97 0.20 -0.17 17.76 -14.59
Salta 0.99 0.99 0.95 0.00 -0.04 0.09 -4.35
Corrientes 0.61 0.73 0.88 0.12 0.27 19.75 44.02
Jujuy 0.98 0.96 0.88 -0.02 -0.11 -2.48 -10.98
Río Negro 0.76 0.97 0.83 0.21 0.07 27.23 8.89
Tierra del Fuego 0.06 0.46 0.63 0.40 0.58 711.75 1021.84
La Rioja 0.25 0.47 0.63 0.22 0.38 85.92 150.01
Catamarca 0.26 0.26 0.62 0.00 0.36 -0.75 138.54
Neuquen 0.28 0.42 0.57 0.14 0.30 51.24 106.49
Santiago del Estero 0.52 0.52 0.45 0.00 -0.07 -0.52 -14.03
La Pampa 0.39 0.45 0.44 0.06 0.05 14.33 13.47
Formosa 0.29 0.39 0.31 0.09 0.02 30.92 6.11
Santa Cruz 0.14 0.14 0.20 0.01 0.07 4.39 48.49
Combined Share-5 86.13 83.06 81.63 -3.07 -4.50 -3.57 -5.23
Herfindahl Index 0.255 0.245 0.233 -0.01 -0.02 -3.75 -8.42

Absolute Change Relative Change
Province/Year

Spatial Distribution of Manufacturing Employment (Percentages)
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Table 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Industry and Index Industry Index Industry and Index Industry Index
Man-made fibres 0.88 Wines 0.60
Office, accounting and computing machinery 0.83 Sugar 0.57

Highest Concentration Refractory ceramic products 0.75 Highest Concentration Jewellery and related articles 0.41
Carpets and rugs 0.72 Engines and turbines 0.38
Rubber tyres and tubes 0.68 Processing and preserving of fruit and vegetables 0.34
Wooden containers 0.18 Machinery for mining and construction 0.01
Soft drinks, production of mineral waters 0.17 Bakery products 0.01

Lowest Concentration Grain mill products 0.17 Lowest Concentration Other non-metallic mineral products 0.01
Structural non-refractory clay and ceramic products 0.16 Other special purpose machinery 0.01
Sawmilling and planing of wood 0.12 Other products of wood, articles of cork, and straw 0.00

Industry and Index Industry Index Industry and Index Industry Index
Man-made fibres 0.79 Aircraft and spacecraft 0.75
Aircraft and spacecraft 0.72 Wines 0.60

Highest Concentration Carpets and rugs 0.70 Highest Concentration Jewellery and related articles 0.58
Jewellery and related articles 0.70 Sugar 0.49
Coke oven products 0.70 Processing and preserving of fruit and vegetables 0.48
Grain mill products 0.17 Electric motors, generators and transformers 0.01
Concrete, cement and plaster 0.16 Electricity distribution and control apparatus 0.01

Lowest Concentration Wooden containers 0.15 Lowest Concentration Furniture 0.01
Structural non-refractory clay and ceramic products 0.15 Other products of wood, articles of cork, and straw 0.00
Sawmilling and planing of wood 0.13 Macaroni, noodles, and couscous 0.00

Industry and Index Industry Index Industry and Index Industry Index
Man-made fibres 0.86 Television and radio receivers 0.68
Rubber tyres and tubes 0.79 Publishing books, brochures, musical books 0.64

Highest Concentration Publishing books, brochures, musical books 0.76 Highest Concentration Publishing of recorded media 0.58
Building and repairing of pleasure and sport boats 0.71 Sugar 0.54
Paints, varnishes and similar coatings, printing ink 0.62 Engines and turbines 0.49
Other food products 0.17 Furniture 0.01
Concrete, cement and plaster 0.17 Soft drinks, production of mineral waters 0.01

Lowest Concentration Wooden containers 0.16 Lowest Concentration Bakery products 0.00
Sawmilling and planing of wood 0.15 Other products of wood, articles of cork, and straw 0.00
Malt liquors and malt 0.14 Macaroni, noodles, and couscous 0.00

1985

1994

1974
Absolute Concentration Relative Concentration
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Figure 5 

 

 

 

 

 

 

 

 

 

Figure 6 
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Table 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Agriculture abundance
Natural resources abundance
Labor abundance
Skilled labor abundance
Market potential
Industrial base
Distance to Buenos Aires
Industrial promotion
Infrastructure

Agriculture intensity
Natural resources intensity
Labor intensity
Skilled labor intensity
Economies of scale
Intermediate consumption intensity
Intermediate demand bias
Tariffs
Transport intensity

Agriculture abundance * Agriculture intensity +
Natural resources abundance * Natural resources intensity +
Labor abundance * Labor intensity - (**)
Skilled labor abundance * Skilled labor intensity +
Market potential * Economies of scale +
Industrial base * Intermediate consumption intensity +
Industrial base * Intermediate demand bias +
Distance to Buenos Aires * Tariffs - (***)
Industrial promotion * Transport intensity (*) - (****)
Industrial promotion * Economies of scale (*) +
Infrastructure * Transport intensity +

(*) These interaction terms are not included together
(**) The expected sign is negative, because we use an inverse measure of labor abundance (i.e., relative manufacturing wages)
(***) The expected sign is negative, because we expect higher locational shares in provinces far away from Buenos Aires in industries with lower tariffs
(****) The expected sign is negative, because we use an inverse measure of the footlooseness of industries (i.e., transport intensity)

Province                            
characteristics

Industry                                
characteristics

Interaction terms

Regressions - Variables
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Table 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Province Characteristic Industry Characteristic (1) (2) (3) (4) (5) (6) (7) (8)
lns lns lns lns lns lns lns lns

Agriculture abundance * Agriculture intensity -0.027 -0.038 -0.031 -0.031 -0.046 -0.043 -0.032 -0.030
(0.022) (0.022)* (0.022) (0.022) (0.023)** (0.023)* (0.022) (0.022)

Natural resources abundance * Natural resources intensity 0.113 0.103 0.091 0.090 0.091 0.092 0.091 0.092
(0.055)** (0.056)* (0.055) (0.055) (0.055) (0.056)* (0.047)* (0.047)**

Labor abundance * Labor intensity -0.012 0.001 0.004 0.005 0.004 0.003 0.018 0.017
(0.068) (0.065) (0.065) (0.065) (0.065) (0.065) (0.065) (0.065)

Skilled labor abundance * Skilled labor intensity 0.048 0.080 0.080 0.080 0.084 0.077 0.083 0.080
(0.067) (0.057) (0.057) (0.057) (0.057) (0.057) (0.057) (0.057)

Market potential * Economies of scale -0.356 -0.344 -0.346 -0.350 -0.348 -0.362 -0.361
(0.060)*** (0.060)*** (0.060)*** (0.060)*** (0.060)*** (0.062)*** (0.062)***

Industrial base * Industrial inputs intensity 0.126 0.120 0.123 0.120 0.118 0.117
(0.031)*** (0.031)*** (0.031)*** (0.031)*** (0.031)*** (0.031)***

Industrial base * Sales to industry 0.018 0.015 0.017 0.019 0.020
(0.019) (0.020) (0.020) (0.019) (0.019)

Distance to Buenos Aires * Tariffs -0.209 -0.187 -0.205 -0.206 -0.209 -0.206 -0.205 -0.203
(0.076)*** (0.075)** (0.075)*** (0.075)*** (0.076)*** (0.076)*** (0.075)*** (0.075)***

Industrial promotion * Transport intensity -0.219 -0.229
(0.047)*** (0.047)***

Industrial promotion * Economies of scale 0.113 0.112
(0.078) (0.078)

Infrastructure * Transport intensity -0.050 -0.020
(0.041) (0.041)

Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes

3615 3615 3615 3615 3615 3615 3615 3615
0.65 0.65 0.65 0.65 0.66 0.66 0.65 0.65

Dependent variable is the logarithm of the locational share as defined in Equation (1) in text
Zero observations are excluded
Regressions also include the industry characteristic variables economies of scale and transport intensity as base categories to assess the impact of industrial promotion (not reported)
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Least Square Dummy Variable Estimations 

Industry Fixed Effects

Adjusted R2

Province Fixed Effects
Year Fixed Effects
Observations
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Table 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Province Characteristic Industry Characteristic (1) (2) (3) (4) (5) (6) (7) (8)
lnrels lnrels lnrels lnrels lnrels lnrels lnrels lnrels

Agriculture abundance * Agriculture intensity -0.025 -0.036 -0.030 -0.030 -0.044 -0.040 -0.031 -0.029
(0.022) (0.022) (0.022) (0.022) (0.023)* (0.023)* (0.022) (0.022)

Natural resources abundance * Natural resources intensity 0.109 0.099 0.088 0.087 0.088 0.090 0.089 0.089
(0.057)* (0.058)* (0.057) (0.057) (0.057) (0.057) (0.049)* (0.049)*

Labor abundance * Labor intensity -0.009 0.004 0.007 0.007 0.007 0.005 0.02 0.019
(0.068) (0.065) (0.065) (0.065) (0.065) (0.065) (0.065) (0.065)

Skilled labor abundance * Skilled labor intensity 0.049 0.080 0.080 0.080 0.084 0.076 0.084 0.080
(0.067) (0.057) (0.056) (0.057) (0.057) (0.057) (0.056) (0.056)

Market potential * Economies of scale -0.352 -0.341 -0.342 -0.347 -0.344 -0.360 -0.358
(0.060)*** (0.059)*** (0.059)*** (0.059)*** (0.059)*** (0.062)*** (0.062)***

Industrial base * Industrial inputs intensity 0.113 0.108 0.111 0.108 0.106 0.104
(0.031)*** (0.031)*** (0.031)*** (0.031)*** (0.030)*** (0.030)***

Industrial base * Sales to industry 0.018 0.014 0.017 0.018 0.02
(0.019) (0.020) (0.019) (0.019) (0.019)

Distance to Buenos Aires * Tariffs -0.158 -0.136 -0.153 -0.154 -0.157 -0.153 -0.153 -0.151
(0.076)** (0.075)* (0.075)** (0.075)** (0.076)** (0.076)** (0.075)** (0.075)**

Industrial promotion * Transport intensity -0.206 -0.218
(0.048)*** (0.048)***

Industrial promotion * Economies of scale 0.081 0.080
(0.083) (0.083)

Infrastructure * Transport intensity -0.054 -0.025
(0.041) (0.041)

Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes

3615 3615 3615 3615 3615 3615 3615 3615
0.19 0.20 0.21 0.21 0.21 0.21 0.21 0.21

Dependent variable is the logarithm of the relative locational share as defined in Equation (2) in text
Zero observations are excluded
Regressions also include the industry characteristic variables economies of scale and transport intensity as base categories to assess the impact of industrial promotion (not reported)
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Province Fixed Effects
Year Fixed Effects
Observations
Adjusted R2

Least Square Dummy Variable Estimations 

Industry Fixed Effects
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Table 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Province Characteristic Industry Characteristic (1) (2) (3) (4)
lns lns lns lns

Agriculture abundance * Agriculture intensity -0.056 -0.054 -0.038 -0.039
(0.031)* (0.031)* (0.030) (0.030)

Natural resources abundance * Natural resources intensity 0.036 0.038 0.038 0.037
(0.043) (0.043) (0.042) (0.042)

Labor abundance * Labor intensity -0.390 -0.397 -0.384 -0.382
(0.341) (0.341) (0.334) (0.335)

Skilled labor abundance * Skilled labor intensity 0.234 0.227 0.222 0.224
(0.080)*** (0.080)*** (0.079)*** (0.080)***

Market potential * Economies of scale -0.348 -0.345 -0.333 -0.334
(0.106)*** (0.106)*** (0.105)*** (0.106)***

Industrial base * Industrial inputs intensity 0.077 0.077 0.074 0.074
(0.045)* (0.045)* (0.045)* (0.045)*

Industrial base * Sales to industry 0.039 0.041 0.044 0.044
(0.024) (0.024)* (0.024)* (0.024)*

Distance to Buenos Aires * Tariffs -0.900 -0.872 -0.843 -0.851
(0.479)* (0.484)* (0.471)* (0.478)*

Industrial promotion * Transport intensity -0.282 -0.289
(0.069)*** (0.068)***

Industrial promotion * Economies of scale 0.181 0.184
(0.346) (0.347)

Infrastructure * Transport intensity -0.035 0.009
(0.063) (0.064)

Yes Yes Yes Yes
Yes Yes Yes Yes

1789 1789 1789 1789
0.65 0.65 0.65 0.65

25.71 2.50 6.73 5.88
Dependent variable is the logarithm of the locational share as defined in Equation (1) in text
Explanatory variables are instrumented with lagged values
Zero observations are excluded
Regressions also include the industry characteristic variables economies of scale and transport intensity as base categories 
to assess the impact of industrial promotion (not reported)
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Adjusted R2

Instrumental Variable Estimations

Hausman Test Statistics (X2)

Industry Fixed Effects
Province Fixed Effects
Observations
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Province Characteristic Industry Characteristic (1) (2) (3) (4) (5) (6) (7) (8)
lns lns lns lns lns lns lns lns

Agriculture abundance * Agriculture intensity -0.027 -0.038 -0.031 -0.031 -0.047 -0.043 -0.032 -0.03
(0.021) (0.022)* (0.021) (0.021) (0.022)** (0.022)* (0.021) (0.022)

Mineral abundance * Mineral intensity 0.112 0.103 0.090 0.089 0.090 0.091 0.091 0.091
(0.054)** (0.055)* (0.054)* (0.054) (0.055)* (0.055)* (0.046)** (0.046)**

Labor abundance * Labor intensity -0.013 0.001 0.004 0.004 0.003 0.002 0.017 0.017
(0.067) (0.064) (0.064) (0.064) (0.064) (0.064) (0.063) (0.063)

Skilled labor abundance * Skilled labor intensity 0.050 0.081 0.081 0.081 0.085 0.078 0.085 0.082
(0.066) (0.056) (0.056) (0.056) (0.056) (0.056) (0.056) (0.056)

Market potential * Economies of scale -0.357 -0.345 -0.346 -0.351 -0.349 -0.363 -0.362
(0.058)*** (0.058)*** (0.058)*** (0.058)*** (0.058)*** (0.060)*** (0.061)***

Industrial base * Industrial inputs intensity 0.128 0.122 0.126 0.123 0.12 0.119
(0.031)*** (0.031)*** (0.031)*** (0.031)*** (0.030)*** (0.030)***

Industrial base * Sales to industry 0.018 0.014 0.017 0.019 0.020
(0.019) (0.019) (0.019) (0.019) (0.019)

Distance to Buenos Aires * Tariffs -0.194 -0.177 -0.196 -0.197 -0.198 -0.195 -0.196 -0.195
(0.075)*** (0.074)** (0.074)*** (0.074)*** (0.075)*** (0.075)*** (0.074)*** (0.074)***

Industrial promotion * Transport intensity -0.221 -0.231
(0.046)*** (0.046)***

Industrial promotion * Economies of scale 0.111 0.110
(0.077) (0.077)

Infrastructure * Transport intensity -0.047 -0.018
(0.044) (0.040)

Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes Yes Yes

5890 5890 5890 5890 5890 5890 5890 5890

7.53*** 5.37** 5.71** 5.72** 6.07** 5.79** 5.58*** 5.54***
Hausman Test Statistics (X2) 18.69 2.10 2.22 1.34 6.95 2.47 (a) (a)
Dependent variable is the logarithm of the locational share as defined in Equation (1) in text
Provinces characteritics are used in the selection equation

Regressions also include the industry characteristic variables economies of scale and transport intensity as base categories to assess the impact of industrial promotion (not reported)
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
(a): Conditions for the Hausman Test are not met

Observations

Wald Test Statistics (X2)

Province Fixed Effects
Year Fixed Effects

Industry Fixed Effects

Sample Selection Model (Maximum Likelihood Estimation) 

Table 7 
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Appendix A1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Market Potential:  
The market potential of a country is captured through the index proposed by Keeble et al. (1986). Formally:                      where i is the province under examination, j corresponds to 
remaining jurisdictions in the country, Yi is the GDP of province i, dij measures the distance between the most important cities from an economic point of view in province i and j and dii 
is the intra-province distance, given by 1/3 of the radius of a circle with the same area as the provincial state i (Leamer, 1997). The value of the measure is higher, the higher the own 
GDP, viewed as a proxy for own market size, the lower the own area, and the lower the distance to the main markets of other jurisdictions. 

Provincial Characteristics Definition Years Source of Raw Data
Agriculture abundance Percentage of provincial land used for agriculture 1985, 1994 INDEC
Natural resources abundance Oil reserves in thousands of cubic meters/Population between 15 and 65 years old 1990, 1994 INDEC
Labor abundance Provincial average manufacturing wage/National average manufacturing wage 1985, 1994 INDEC
Skilled labor abundance Secondary students/Population between 15 and 65 years old 1987, 1994 INDEC
Market potential Measure of market access calculated as indicated below 1985, 1994 CFI
Industrial base Provincial industrial GDP 1974, 1985, 1994 INDEC/CFI
Infrastructure Paved routes per 1000 km2 1994 INDEC
Distance to Buenos Aires Distance to City of Buenos Aires in km - IGM
Industrial Promotion Dummy variable: 1 for benefited provinces and 0 otherwise 1985, 1994 ME
Provincial taxes Own Revenues/Total taxes 1985, 1994 ME
Industry Characteristics Definition Years Source of Raw Data
Agriculture intensity Agricultural inputs/Production value 1997 INDEC
Natural resources intensity Raw materials and energy/Production value 1985, 1994 INDEC
Labor intensity Labor compensation/Production value 1985, 1994 INDEC
Skilled labor intensity Employees with at least terciary studies/Total employees 1992 INDEC
Economies of scale Average establishment size (Average number of employees per plant) 1985, 1994 INDEC
Intermediate consumption intensity Intermediate manufacturing inputs/Production value 1997 INDEC
Intermediate demand bias Demand for production purposes/Total Demand 1997 INDEC
Tariffs Tariffs averaged at the 4 digit level of the ISIC 1985, 1994 GI and LCA (1995)
Transport intensity Transport cost margin/Total supply 1997 INDEC
Abbreviations:
IGM: Military Geographical Institute
INDEC: National Statistical Bureau
ME: Ministry of Economics
GI: Importer Guide
LCA: Lifchitz and Crespo Armengol (1995)

Provincial and Industry Characteristics: Definitions, Time Coverage, and Sources of Raw Data
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Appendix A2 
 
 

Table A2.1: Industry Classification 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Code          Description Code          Description
1511          Production, processing and preserving of meat and meat products 2693          Manufacture of structural non-refractory clay and ceramic products
1512          Processing and preserving of fish and fish products 2694          Manufacture of cement, lime and plaster
1513          Processing and preserving of fruit and vegetables 2695          Manufacture of articles of concrete, cement and plaster
1514          Manufacture of vegetable and animal oils and fats 2696          Cutting, shaping and finishing of stone
1520          Manufacture of dairy products 2699          Manufacture of other non-metallic mineral products n.e.c.
1531          Manufacture of grain mill products 2710          Manufacture of basic iron and steel
1532          Manufacture of starches and starch products 2720          Manufacture of basic precious and non-ferrous metals
1533          Manufacture of prepared animal feeds 2731          Casting of iron and steel
1541          Manufacture of bakery products 2732          Casting of non-ferrous metals
1542          Manufacture of sugar 2811          Manufacture of structural metal products
1543          Manufacture of cocoa, chocolate and sugar confectionery 2812          Manufacture of tanks, reservoirs and containers of metal
1544          Manufacture of macaroni, noodles, and couscous 2813          Manufacture of steam generators
1549          Manufacture of other food products n.e.c. 2891          Forging, pressing, stamping and roll-forming of metal
1551          Distilling, rectifying and blending of spirits; ethyl alcohol production 2892          Treatment and coating of metals; general mechanical engineering 
1552          Manufacture of wines 2893          Manufacture of cutlery, hand tools and general hardware
1553          Manufacture of malt liquors and malt 2899          Manufacture of other fabricated metal products n.e.c.
1554          Manufacture of soft drinks; production of mineral waters 2911          Manufacture of engines and turbines
1600          Manufacture of tobacco products 2912          Manufacture of pumps, compressors, taps and valves
1711          Preparation and spinning of textile fibres; weaving of textiles 2913          Manufacture of bearings, gears, gearing and driving elements
1712          Finishing of textiles 2914          Manufacture of ovens, furnaces and furnace burners
1721          Manufacture of made-up textile articles, except apparel 2915          Manufacture of lifting and handling equipment
1722          Manufacture of carpets and rugs 2919          Manufacture of other general purpose machinery
1723          Manufacture of cordage, rope, twine and netting 2921          Manufacture of agricultural and forestry machinery
1729          Manufacture of other textiles n.e.c. 2922          Manufacture of machine-tools
1730          Manufacture of knitted and crocheted fabrics and articles 2923          Manufacture of machinery for metallurgy
1810          Manufacture of wearing apparel, except fur apparel 2924          Manufacture of machinery for mining, quarrying and construction
1820          Dressing and dyeing of fur; manufacture of articles of fur 2925          Manufacture of machinery for food, beverage and tobacco processing
1911          Tanning and dressing of leather 2926          Manufacture of machinery for textile, apparel and leather production
1912          Manufacture of luggage, handbags and the like, saddlery and harness 2927          Manufacture of weapons and ammunition
1920          Manufacture of footwear 2929          Manufacture of other special purpose machinery
2010          Sawmilling and planing of wood 2930          Manufacture of domestic appliances n.e.c.
2021          Manufacture of veneer sheets; plywood, and laminboard 3000          Manufacture of office, accounting and computing machinery
2022          Manufacture of builders' carpentry and joinery 3110          Manufacture of electric motors, generators and transformers
2023          Manufacture of wooden containers 3120          Manufacture of electricity distribution and control apparatus
2029          Manufacture of other products of wood; articles of cork, and straw 3130          Manufacture of insulated wire and cable
2101          Manufacture of pulp, paper and paperboard 3140          Manufacture of accumulators, primary cells and primary batteries
2102          Manufacture of corrugated paper and paperboard and of containers 3150          Manufacture of electric lamps and lighting equipment
2109          Manufacture of other articles of paper and paperboard 3190          Manufacture of other electrical equipment n.e.c.
2211          Publishing of books, brochures, musical books and other publications 3210          Manufacture of electronic valves and tubes 
2212          Publishing of newspapers, journals and periodicals 3220          Manufacture of television and radio transmitters; line telephony 
2213          Publishing of recorded media 3230          Manufacture of television and radio receivers
2219          Other publishing 3311          Manufacture of medical and surgical equipment
2221          Printing 3312          Manufacture of instruments and appliances
2222          Service activities related to printing 3313          Manufacture of industrial process control equipment
2230          Reproduction of recorded media 3320          Manufacture of optical instruments and photographic equipment
2310          Manufacture of coke oven products 3330          Manufacture of watches and clocks
2320          Manufacture of refined petroleum products 3410          Manufacture of motor vehicles
2330          Processing of nuclear fuel 3420          Manufacture of bodies for motor vehicles; manufacture of trailers 
2411          Manufacture of basic chemicals 3430          Manufacture of parts and accessories for motor vehicles 
2412          Manufacture of fertilizers and nitrogen compounds 3511          Building and repairing of ships
2413          Manufacture of plastics in primary forms and of synthetic rubber 3512          Building and repairing of pleasure and sporting boats
2421          Manufacture of pesticides and other agro-chemical products 3520          Manufacture of railway and tramway locomotives and rolling stock
2422          Manufacture of paints, varnishes and similar coatings, printing ink 3530          Manufacture of aircraft and spacecraft
2423          Manufacture of pharmaceuticals, and medicinal chemicals 3591          Manufacture of motorcycles
2424          Manufacture of soap and detergents,  perfumes and toilet preparations 3592          Manufacture of bicycles and invalid carriages
2429          Manufacture of other chemical products n.e.c. 3599          Manufacture of other transport equipment n.e.c.
2430          Manufacture of man-made fibres 3610          Manufacture of furniture
2511          Manufacture of rubber tyres and tubes 3691          Manufacture of jewellery and related articles
2519          Manufacture of other rubber products 3692          Manufacture of musical instruments
2520          Manufacture of plastics products 3693          Manufacture of sports goods
2610          Manufacture of glass and glass products 3694          Manufacture of games and toys
2691          Manufacture of non-structural non-refractory ceramic ware 3699          Other manufacturing n.e.c.
2692          Manufacture of refractory ceramic products
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Appendix A3 
 
 

Figure A3.1: Political Map of Argentina 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


