
 
1 

Determinants of Private Investment and the Effect of Competition 

Between Mexican Cities 
(Work in progress) 

 

Cristina Isabel Ibarra-Armenta* 

University of Glasgow 

 

Abstract 

 

 

The increasing mobility of capital raises competition between territories in order to attract it within 

their jurisdiction. Since 1994, the decentralisation process in Mexico has been accelerated by 

providing municipalities with more expenditure capabilities. In parallel, Mexican municipalities have 

participated more actively in formulating economic development strategies. Given the increasing 

and significant amount of public resources spent to improve the attractiveness of their territories, 

this work is aimed to find out to what extent the money exerted at the local level has induced 

private investment growth. Using data from INEGI for 63 Metropolitan Areas/cities for the period 

1993-2008, the econometric analysis shows that two major spending items, namely Economic 

development and incentives given to enterprises, and public infrastructure, have a substantial effect 

on private capital. In addition, the results suggest that municipalities spending more money than 

their direct competitors have a higher private investment growth. 
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Introduction 

 

It is well known that some cities are more successful than others are; some are in boom while others 

in stagnation or decay. Some are attractive to firms, their firms are growing, there is job chances for 

people, and so on. To some extent there are cities that could be considered either winners or losers 

depending on their ability to attract and retain resources and investment, which translates into 

sustained economic growth and improved quality of life. However, there is a polarisation outcome, 

since gains tend to concentrate in relatively few cities. The policies with the aim of increasing inward 

investment could be generally considered, competition policies (Malecki, 2004). Although different 

kinds of policies could be followed, for instance enhancing local firm’s competitiveness, giving 

grants, or improving the production conditions in the city. According to the theory, competition 
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across cities would be one source for regional inequality, exacerbating it, or might be a race to the 

bottom (Cheshire and Gordon, 1998, Rodriguez-Pose and Arbix, 2001). 

 

Mexico has experienced an important process of economic liberalisation bringing about economic 

growth and the increment of the income levels, however the effects have been dissimilar and 

regional income inequalities have been increasing after 1980 when the economic liberalisation 

started (Rodriguez-Oreggia, 2005). At the same time, a decentralisation process has been 

undertaken, and local governments have more responsibilities to participate in economic planning, 

and providing public education and health. Therefore, the resources destined to foster investment 

and GDP growth have been increased. One source for that uneven performance might be due to the 

different local policies followed and the resources destined to foster economic growth, and more 

specifically to pursue private investment growth.  

 

Municipal governments in Mexico could foster economic growth by means of two expenditures 

items: Economic development and subsidies to the enterprises, and public investment on 

infrastructure and other non physical capital assets. There have been some empirical works to find 

possible sources for the increasing regional inequalities at the state level (Rodriguez-Oreggia and 

Rodriguez-Pose, 2004, Rodriguez-Oreggia, 2005, Rodriguez-Oreggia, 2007). However, regional 

competition provides a different framework of analysis and a possible source for inequalities that 

has not been explored yet.  

 

One important contribution of this paper is that it is undertaken at the city level, which is rare in 

Mexico owing to the few data available about production. This is significant since, States are 

composed by lot of cities and not all of them are successful, therefore the uneven economic 

performance should be analysed at the city level.   

 

Using data from 63 cities and Metropolitan Areas (MA) for the period from 1993 to 2008, an 

empirical model is proposed in order to answer the following questions: to what extent the 

expenditures from local governments to foster economic growth have determined the differentials 

in private investment growth rates? In addition, does regional competition influence on private 

investment growth?. It was found that actually the local government’s expenditure is a significant 

driver for private investment. Furthermore, competition between cities within the same region or 

geographically closer, is more important than competition with cities with the same economic 

specialisation. Also, the expenditures on Economic development and subsidies to enterprises 

reinforce uneven economic performance, since it has larger effect on cities with better infrastructure 

and with higher industrial presence.  

 

1. Literature review 

 

a. The role of governments to attract private investment 

 

The globe is dynamic, multinationals are moving across countries, new trade laws and agreements 

allow firms to extend their location option, hence territorial competition raise in this context, which 

is increased with the ever lesser mobility restrictions. Consequently any change at this respect will 

impact considerable competition intensity and results  (Baldwin, 2003, Cheshire and Magrini, 2009). 
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This competence relies in one of the most important decisions for firms and people: choose a place 

to be established. Therefore, the location of new private investment, the attraction of capital 

human, the attention from political parties and the support from upper government levels is part of 

the challenges that cities face. Cities compete directly or indirectly against others with the same size 

(Funck, 2000), economic specialisation, or geographical location and this is not subject to the 

awareness of the city’s policy makers (Johansson, 2000, Chien, 2008). Cities are in the position to be 

chosen by mobile investments (Rodriguez, and Turok). 

 

In order to transform into successful cities, the place they represent; policy makers and those in 

charge to enhance economic development shall try to influence on firms location that would 

eventually bias people decisions. Perhaps, jobs creation is one of the main goals that local 

governments seek with the establishment of new private investment, although other benefits are 

also expected. For instance, the increase of fiscal incomes, technology transfers –especially in 

developing countries-, spillovers between firms, ultimately the GDP growth, wages increase –

depending on the kinds of enterprises-, and finally an increment in the quality of life.  

 

In this manner, governments destine part of the local funds and resources to increase inward 

investment; especially Foreign Direct Investment (FDI) has been one of the most controversial 

targets for competence. Corporative tax differentials is still a topic in the European Union (EU) 

agenda, since they seem to influence location decisions (Thomas, 2011). Yet taxes preferences or 

holydays are only a kind of incentives, but there could be also other aids and grants to enterprises 

such as cash grants, free land, or other inputs. However, this is only one side of competition 

strategies, which is generally called the low road or soft strategies (Malecki, 2004).  Yet, there is a 

debate on whether or not those strategies effectively determine the firm’s location decisions. 

According to Greenstone et al. (2010) firms consider the local endowments such as the inputs 

supply, labour force, communications, and transports when evaluating location decisions. However, 

if they can find similar conditions in more than one city, then the bargaining with local authorities 

takes place.  LeRoy (LeRoy, 2005) estimates that incentives given to firms in the US only may 

represent at most 0.8% from the total investment exerted by firms, therefore they just actually take 

the money, although their decision is based more importantly in other conditions. Thus offering 

incentives becomes a non-cooperative game in which all have to offer the best they have in order to 

get the investment, and frequently governments from developing countries paid bigger amounts of 

money, which would be traduced on fiscal deficit crisis (Rodriguez-Pose and Arbix, 2001, Thomas, 

2011).  

 

The increasing location of FDI on developing countries has triggered employment and technology 

spillovers, which ultimately has been traduced on higher productivity levels and GDP growth 

(Romer). Yet, although developing countries are expected to compensate their lack of local 

endowments and institutions by offering incentives or laws flexibility to FDI (Harding and Javorcik, 

2011, Romer, 1993, Samuelson and Nordhaus, 2001). Targeting firms by means of incentives, should 

not the main strategy for long-term success. Regions have to improve their competitiveness level, 

and local governments should seek to develop linkages between new foreign firms and local firms 

(Romer, 1993, Cheshire and Gordon, 1998, Malecki, 2004, Greenstone et al., 2010). Indeed, 

according to Thomas (2003a) instead of competing to get investments, governments should try to 

improve their bargaining position, that is increasing the city attractiveness. Governments should not 
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be offering incentives to firms, but they have to destine their resources to improve local 

endowments which will increase the city attractiveness and firms will invest there owing to the 

better production conditions, which may amplify their profits, to a larger extend then receiving any 

kind of incentive or grant. That is called by (Begg, 2002) cities investability.  

 

At the same time, in democratic systems citizens may punish to authorities by means of their vote 

(Savitch and Kantor, 2002) when they do not achieve good outcomes, whatever achievements they 

can show. Thus, governments are looking forward for the attributable success, that is, a result that 

can be attached to their party and in this way increase their participation in the market for votes 

(Mäding, 2006). It reinforces that governments mainly undertake actions that might show quick 

results no matter about the cost, even whether they had to acquire huge amounts of debt. Namely, 

it is faster to give grants and subsidies, or marketing the city, than building infrastructure, improving 

labour force skills, etc. Examples of cases in which considering the direct number of employments 

generated, governments paid thousands of dollars per employee have been documented, both in 

developed and developing countries (Geerdink and Stauvermann, 2010, Fisher, 2007, Greenstone et 

al., 2010, Thomas, 2000, Thomas, 2011). 

 

In fact, competing for capital by means of narrow incentives is becoming one of the most used 

strategy among local governments (Fisher, 2007). Moreover, it is hard to find cities in such position 

to enhance sustainable growth in the long-term, big part of the public funds are spent on the 

traditional issues such health, education, infrastructure, the justice system, security, and 

bureaucracy. For example, improving institutions, fostering entrepreneurship, facilitating business 

are strategies less attended that also may have a greater impact in the long term competitiveness 

(Chien and Gordon, Kresl,). R&D may also be a significant driver for long-term competitiveness 

(Porter, 1990, Storper, 1997, Storper, 1995, Lever, 1999, Camagni, 2002, Malecki, 2004, Boshma, 

2004), and although developing countries shall not generate but catch up technology innovations, in 

Mexico some efforts are being undertaken to encourage firms for investing in R&D by means of 

special tax reductions, but still this is incipient among firms.  

 

b. Empirical evidence on private investment drivers. 

 

Given the goals of this work, the empirical studies revised are within the approach of regional and 

urban growth. In consequence, they investigate on the local endowments, geographical location, 

policies implemented –such as funds spent, incentives given- and competition relations; and their 

effect on the GDP growth, investment growth, and firms’ attraction.  

 

Regarding to growth determinants in cities one of the most representatives is the one done by 

Glaeser et al (1992b) in which the main goal is to find to what extent economic diversity or 

specialisation drives firms growth. In other words, to investigate whether firms benefit more from 

spillovers within –specialised- or between –diversified- industries. Using two-digit level data for the 

six largest industries in 170 Metropolitan Areas in United States (US), they formulated a cross section 

model comparing two years, 1956 and 1987. Given that only the six most important industries in 

each city were included in the sample, as a measure for economic diversity it was considered the 

sum of employment share of the top five important industries. The smaller the sum indicates greater 

diversity in the city. The main result showed that that industries located on highly specialised cities 
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grew slower or were actually in decay. In contrast, those industries with higher growth levels were 

located on more diversified cities. While some argue that industries look for specialisation, that is 

the MAR externalities (Marshall and Arrow); others support Jacobs claim that urbanisation 

economies, that is, diversity and urban amenities, is what attract more enterprises, although of 

course it will also depend on the type of product and its final market.  

 

Most of Mexican cities are not capable to develop and compete in lot of different economic 

activities, owing to their scale, namely, majority of them are smaller than 1 million inhabitants. Some 

authors such as  Kresl (1992), Lever (1999) and Johansson (2000) claim that due to their size, for the 

majority of cities specialisation is one of the most important strategies to develop competitiveness 

because they gain in terms of efficiency. Yet, they are more vulnerable, and their growth will be 

subject to the market and scale of few firms; which limits their potential. Actually just few cities with 

economies of scale, could play a competitive role in many economic activities (Lever, 1999). 

Therefore, specialisation/diversification is considered an important variable to control for in the 

empirical model. 

 

Other outstanding work at city level is the one done by Cheshire and Carbonaro (1996) in which 

European Functional Urban Regions (FURs) are studied, to search for the determinants of GDP 

growth differences across regions. They suggest a way of testing the effects of GDP growth from 

neighbouring regions in the FUR, with panel data, without using a W matrix. The results emphasize 

the important role of spatial economic processes in differential growth rates and suggest that the 

pattern of European urbanisation tends itself to generate systematic divergence of average per 

capita incomes between neighbouring city-regions. From the results, it was also highlighted that the 

major openness across Europe actually increased the economic potential and fostered the GDP 

growth. However, they interpret the growth differentials as a competition variable, but do not 

account for any kind of economic policy, incentives or grants given.  

 

Using a neoclassical model approach Alecke et al. (2012)  investigated whether regional funds were 

actually fostering the income convergence across German regions. The model includes 225 regions 

for a period of 13 years (1994-2006). Although the present work does not intend to measure 

convergence rates, the work by Alecke et al. is illustrative owing to the level of analysis, that is, 

regions, and the variables used in their models. As a dependant variable, the labour productivity was 

used, instead of GDP growth, because productivity increase leads to GDP growth. After controlling 

for market potential, capital intensity, economic structure, and others. The outcomes from the 

model showed convergence in the long-term.  

 

The work by Harding and Javorcik (2011) is very interesting owing to their aim of analysis, in spite of 

their unit of analysis is the country and not cities. They tried to determine whether the incentives 

given to foreign enterprises were effectively attracting new FDI inflows coming out from US 

enterprises. The data set contains information for 124 countries, developed and undeveloped, from 

different economic sectors. It comes from a survey undertaken by the authors in a project on the 

aegis of the World Bank during 2005 and 2006. The work only considered the information from 

countries where the enterprises receiving the incentives were within an economic activity belonging 

to a national target, and based on that the government offered subsidies. In order to isolate the 

effect from incentives and subsidies, the industries should not be already developed/successful in 
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the country, because in such case the increment in FDI inflows may not due to the incentives but 

from previous success on those activities. Among the most important results, they found that the 

incentives appeared to be more effective in developing countries where English was not the official 

language, had less effective government, showed higher corruption levels and longer time was 

required to start a business or to obtain a construction permit. In summary, those countries actually 

paid-off for their lack in the institutional framework, thus the incentives effectively fostered inward 

investment. The outcomes of this work is in line with the idea of incentives such as compensation 

mean, mentioned before. But on the other hand, within the regional framework, successful cities 

and regions might be able to offer more incentives to bring investments that might have come 

anyway; it makes the incentives competition pure waste (LeRoy, 2005, Greenstone et al., 2010, 

Thomas, 2000, Thomas, 2003b, Thomas, 2011). Although there is no enough information on 

institutions at the city level, nor corruption, the local endowments are going to be assessed, to check 

whether the subsidies have had the compensation aim, or whether it might be called pure waste, 

because cities with better production conditions might have attracted more investment anyway. 

However, from the international point of view, Mexico is a developing country where cities still need 

to compensate the lack of institutions, productivity, infrastructure, bureaucracy, and all those cited 

by Harding and Javorcik (2011). 

 

Nevertheless, the examples given by Thomas (2000), happened in developed countries, where there 

may not be necessary to compensate the firms. For instance, in the US incentives competition 

constitutes important proportion of local resources, and there is an intense competition between 

cities. Therefore, perhaps at the country level competition have the aim to compensate the lacks of 

the country, but at the city/regional level, competition just exacerbates income inequalities 

 

In other line of works are those that examine territorial relationships to find 

complementarily/competitive relations between regions, such as those carried out by Marquez and 

Hewings (2003) and Postiglione and Hewings (2008) . Marquez and Hewings studied Spanish regions 

at the level II for NUTS (Nomenclature of Territorial Units for Statistics). They analysed 15 NUTS for 

the period from 1972 to 1997. The work attempted to characterize relations between geographical 

neighbours. The model only employs the regional share of the national GDP by region, and by means 

of an Error Correction Model and Engle-Granger equation, they estimated the cointegration vector 

between each region and its neighbours. From the outcomes, when the coefficient showed a 

negative sign they defined the relation as competitive and complementary if the sign was positive. 

This is a very limited approach given that they argue that regional disparities possibly result from the 

economic relation with the adjacent regions; nevertheless the sign of the cointegrating vector of 

regional GDP shares, is not enough to support a hypothesis on how regions relate with each other. 

Furthermore, they do not control for local endowments, national trends, regional funds, etc. 

 

Perhaps a more interesting approach is the one by Postiglione and Hewings (2008), with Italian 

regions; since three levels of regions were taken: NUTS I, NUTS II and NUTS III, in order to depict not 

only horizontal but also vertical relations between regions. There are reported elasticity’s between 

different NUTS at the same and/or different levels. However, no information is provided about 

political and economic relations; either means of competition and competition fields across regions 

in order to support the given results.  
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For the Mexican case, some works with the aim of finding sources for uneven economic between 

Mexican States are discussed. As mentioned before, working at the city level is difficult owing to the 

availability of enough data to estimate a robust model, that has recently became more feasible. 

Rodriguez-Oreggia (2005) estimated a cross section model to explain the differences on GDP growth 

rates among Mexican States. The model was estimated for two different periods 1970-1985 and 

1985-2000, trying to find out whether there is a significant difference before and after the 

liberalisation process. The variables included human capital -the share of the workforce in medium 

skill occupations-, private capital stock per worker and public infrastructure. Nonetheless some of 

the variables could be questionable. Cities with higher proportion of workers on medium-skilled 

activities, may have higher growth rates because of the industry, but the cause for the investment to 

settle down in the city may not have been influenced by the previous labour force endowments. This 

is highly significant, since from the results they found that capital human have been the main driver 

for GDP growth disparities after the liberalisation, maybe schooling for labour force would have 

been a better proxy. Still, they cite many other works with similar findings. In addition, the 

permanent inventory method consists in bringing to present value the investment expenditures on 

infrastructure through the years and discounting a depreciation rate. Yet, there is an important issue 

when monetary values are used to measure and compare infrastructure. Whether infrastructure is 

expressed in physical units, it allows reflecting in a more precise way the capacity that a region has 

to provide public services. In addition, there is no way to estimate the relation between the amount 

of money spent and the actual installed capacity in the region (Delgado and Alvarez, 2001) which is 

the concrete variable of interest. Therefore this might be a reason for the variable to be insignificant 

in the models. Other issue is that cross-section dependence is not considered in the model, which 

might be expected to account for common factor not including in the vector of X variables. These 

issues might constitute bias in the results, which could be inferred due to the insignificance from 

variables such private investment and public expenditures at the federal level.   

 

In the same line, Rodriguez-Oreggia (2007) divides Mexican States in three groups: winners, catching 

up and falling behind, according to their economic growth from 1970 till 2001. The aim of the work is 

to identify to what extent human capital -schooling from labour force-, public infrastructure and 

populist policies have determined the economic results of the States. The most significant finding is 

that, for the first two groups human capital and public infrastructure were highly significant for 

winners and falling behind. Therefore, it seems that poorer States also have lower endowments of 

skilled labour force and infrastructure, which makes them insignificant for GDP growth. One 

important thing to highlight is that the disparities in terms of infrastructure might be driven by the 

federal government investment which, according to Rodriguez-Oreggia and Rodriguez-Pose (2004), 

its allocation criteria do not follow any redistribution nor efficiency criteria, and richer States obtain 

more resources, reinforcing uneven economic performance.    

 

Finally, there is one interesting work by Rodriguez-Pose and Palavicini-Corona(2013) done at the 

municipality level, including 898 municipalities in order to asses to what extent the implementation 

from Local Economic Development Policies (LED) has improved development levels.  Although the 

dependent variable is not GDP or investment growth, it is similar to the present work since both 

assess the influence of the participation from local governments on growth. Given that, economic 

development is an outcome after investment and GDP growth. The main finding is that the 
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implementation of LED policies has actually increased the development level of Mexican 

Municipalities.  

 

As regards to the works done in Mexico, it seems that human capital has been found as an 

fundamental driver for regional growth, although the models tend to have just few variables. As 

regards to R&D it cannot be tested in Mexico since it is hard to find a good proxy’s. Namely, there is 

some information available on patents but the problem is that patents are usually registered in 

Mexico City, although the enterprise could be settled in other location. Moreover enterprises and 

research centres could be doing some innovations but people do not register patents; indeed the 

government is trying to encourage patents registration by providing some information and 

facilitating the processes. The national bureau for statistics (INEGI) have undertaken some efforts to 

construct a data base on R&D, but the information is available for recent years, then it is not 

possible to use that information for time series analysis.  

 

To sum up, from the empirical works referenced it have been highlighted a range of characteristics 

and endowments inherent to the territory that influences GDP/investment growth. Such as cities 

specialisation/diversity levels (Glaeser et al., 1992a, Alecke et al., 2012, Cheshire and Carbonaro, 

1996); the market potential and its changes (Cheshire and Carbonaro, 1996; Alecke et al., 2012); the 

investment intensity in manufacturing industries (Alecke et al., 2012) ; the economic structure 

(Cheshire and Carbonaro, 1996, Alecke et al., 2012); the accessibility to the main markets and 

presence of high technology industries (Cheshire and Carbonaro, 1996, Alecke et al., 2012); the 

human capital and the infrastructure (Rodríguez Oreggia y Román, 2003, Rodriguez-Oreggia, 2005). 

As well as, policies implemented such as incentives given ( Harding and Javorcik 2011); Regional 

funds exertion (Alecke et al., 2012) and LED policies (Rodríguez-Pose and Palavicini-Corona, 2013).  

 

2. Local governments and their participation for investment attraction.  

a. State and Municipal governments after economic liberalisation and fiscal 

decentralisation 

 

Mexico has experienced a significant economic liberalisation process after its adherence to the 

General Agreement on Tariffs and Trade (GATT) in 1986, the greater openness have been gradual yet 

accelerated after the most important trade agreement for the country, that is the NAFTA (North 

American Free Trade Agreement). During this period, important increments on economic growth 

and development have been achieved; however, the benefits from major openness appear to be 

distributed unequally through the country. To illustrate the assertion, FDI flows and GDP per capita 

levels divided in regions are shown in the figures 1 and 2. FDI flows to Mexico have increased 

considerably in the shown period, but specially from 1995 onwards, owing to the effect of NAFTA 

signing on 1994. It can be seen that the centre of Mexico, which includes Mexico City, continued 

being the main receptor, though the flows have also increased to the other regions, but especially to 

the US border area, owing to its geographical advantage. As regards with the GDP per capita levels, 

the figure 2 shows that the border and the centre regions have increased and oscillate around the 

same values. Meanwhile the south and north-centre regions are following behind and there is a 

significant gap with the north and centre. Moreover when it comes to cities, there are leading cities 

in every region, so there can be found also polarisation and different economic performance within 

the shown regions. 
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Different aspects such the initial conditions, transports, roads, general infrastructure, human capital, 

and access to markets are among the possible drivers for those disparities, but mainly the 

geographic location for the border States. However, regional strategies, public expenditure, 

incentives to the private sector, the public services available, and the support to the enterprises 

might be influencing the differentials as well. Together with the gradual abolition of import tariffs, 

the monetary and non-monetary incentives given to new foreign investment increased over the 

years. In addition, the federal fiscal system changed and more resources are devolved to the States 

and Municipalities, gaining with that major autonomy on expenditures exertion, in consequence, 

more liberty to foster economic activities and attend local problems.  

 

 
Figure 1 FDI flows to Mexican regions 1989-2010. See table 1 in the annexes for regions definition.  

 

Also, the coordination with the entrepreneurs has increased and the establishment of local 

departments for economic development have risen all around the country. In this manner, at least in 

terms of money and in the political speech, local governments now have greater capacity and 

responsibility to pursue economic growth and competitiveness, so they started undertaking actions 

to achieve that aim. 

 

 
Figure 2 Regional  GDP per capita 1993-2009. 
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Nonetheless, Municipalities are highly dependent from higher administration levels -States and 

federal government- in terms of the policymaking and their income, although it varies with the city 

size, and whether the city is capital in the State. For instance, Municipalities have to formulate a 

general plan, setting the main tasks to attend during their tenure, but generally the higher levels of 

government, specially the State, also influence on their decisions, and provide important part from 

the money exerted.  Because for most of projects there are required resources that are not available 

at the municipal level, consequently they depend on the federal and State resources, especially 

when it comes about public infrastructure construction.  

  

a.1 Changes in the distribution of fiscal resources: items 28 and 33. 

 

The money available in Municipalities comes mainly through States, which get the money from the 

federal government, and from there, States redistribute at least 20% to the Municipalities. In 

addition, Federal government could also transfer some resources directly to Municipalities. This 

system was implemented after signing of the National System on Fiscal Coordination (SNCF) in 1980 

to avoid double taxation. In this manner, States and Municipalities have gradually yielded the tax 

powers to federal government in order to receive more federal transfers. Hence, Mexican States and 

Municipalities collect just a small part of taxes. Furthermore, most of them are rendered to the 

federal government and this last one redistribute it.  

 

From the total incomes at the federal level, which mainly includes tax incomes and oil revenues, the 

proportion refunded to the States is principally delivered by means of two expenditure items called 

28 and 33; plus other funds with less importance in terms of money.  By law, the item 28 is the 20% 

from the federal fund, in Spanish name Recursos Federales Participables RFP, while no fixed 

proportion is established for item 33. In fact it is rather inertial because is based in the previous year 

expenses, mainly spent on education and health. 

 

The allocation criteria for both items (28 and 33) used to be so confusing but the distribution 

formulas have been clarified through the time. Before 2007 item 28 was distributed as follows. 

45.17% was distributed according with population, the more population, the more money received. 

The following 45.17% for improvement in tax collection, those who collected more taxes, got more 

resources; and 9.66% was distributed contrary to the other two rules, that is, taking the inverse and 

giving more to those that had less population and less tax collection, with a compensation aim. 

According to the federal government, these criteria did not stimulated tax collection efficiency nor 

pursuing regional economic growth, since there were no incentives, nor clear mechanisms to get 

more money (Peña, 2011).  

 

After 2007, the law established that 60% of the money is distributed according to the GDP per capita 

growth in each State, so those States with higher growth rates get more resources. The next 30% is 

distributed according to growth rate of taxes collected over the last three years, in order to reward 

those that made major collection efforts an increased the quantity, no matter whether the absolute 

value is high or low. The last 10% regards with the absolute level of taxes collection. In this way, 

federal government is trying to encourage State governments to pursue regional economic growth 

as well as to increase their effort for tax collection.  
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From the total amount received, the State has to distribute at least the 20% to the Municipalities; 

the distribution formula is different in every State, but it mainly relies on two criteria: population 

and tax collection. Furthermore, there are also additional funds created to increase transfers to 

those with higher tax collection efficiency, on both, at the State and Municipality level, the money 

represents about 2.5% from the RFP. Also 20% from the money collected from gasoline and diesel 

sells is given to the 10 States with lower GDP per capita. Similarly to the others funds, States have to  

give 20% to the Municipalities. All these funds and the delivered item 28 are not tagged.   

 

On the other side, item 33 is tagged from federal level, namely the money must be spent only in 

what it has been assigned by the Federal government. The themes comprise education, health, 

public security, and combating poverty by means of the construction of basic infrastructure in those 

localities with major marginalisation level. Most of the money is spent on education, which used to 

be decided only based on the previous year’s expenditure, since this money is mainly for wages in 

the education sector. Until 1997, the distribution criterion was uncertain and somehow 

discretionary, after 1997 it was systematised (Peña, 2011). In addition, 2007 new criteria were added 

in order to consider also the money given per student and the quality of education. For instance, the 

States with better results according to evaluations get some awarding resources, and those States 

with lees money per student receive compensation.  

 

At the Municipality level, apart from mentioned funds, there could be also some other resources 

whenever one specific policy is being implemented, but this is such a small amount of money and is 

not given on a regular basis yet on the length of the policy implementation. For instance, when new 

infrastructure for oil extraction is built, or some other infrastructure to enhance tourism, dams 

construction, etc.  

 

In this way, there are three main income sources at the municipal level, namely own revenues, item 

28 and item 33. In the Figure 3 is represented the percentage contribution to the total incomes from 

these three sources, for the sample cities. It can be seen that tagged resources –item 33- have 

importantly incremented its contribution, especially after 1997, showing a decentralisation process; 

that is, municipal governments have gained major responsibilities on matters that used to be 

controlled at the federal level. Another fact to highlight is the relative decrease of the contribution 

from own revenues, but it is still similar to the other items. These three income sources have 

represented about 88% from the total income in the period, and considering that only item 33 is 

tagged, municipal governments could freely decide on the destine from about 70% of their income. 
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Figure 3 Contribution from own revenues, item 33 and item 28 to the Municipalities income. In addition, the growth of 
total incomes are compared to 1993, therefore 1993 is 0%. This information encompass only the sample included in this 
document, which is listed in the annex. 
 

At the same time, it is also important to remark the absolute increment in the total incomes, which 

is illustrated in the figure 3. Taking as reference the total incomes from 1993, at the end of the 

period they were 145% higher, which also give an idea about the major capacity from local 

governments to pursue economic growth and competitiveness. In this manner, despite of the 

institutional and political boundaries, it can be seen that Mexican Municipalities have gained a 

considerable increment on their spending powers for managing local issues and pursue economic 

growth.  

b. Municipal expenditures for investment attraction and GDP growth enhancement. 

 

Once depicted the nature of resources that Municipalities have and to what extent they can actually 

undertake economic development and investment policies this section describes the main 

expenditure items they use to pursue economic growth and foster investment.  

 

In average, during the period from 1993 to 2008, Mexican Municipalities had three main 

expenditure themes; current expenditures (53%), Economic development and subsidies to 

enterprises (15%), and Public infrastructure construction-and investment in non physical assets 

(15%). Since the second and third items encompass undertaken actions to boost economic growth, 

those are the interest variables in this study. 

 

Economic development and subsidies to enterprises (ED&S). There are two important parts in this 

item. In the first part, which in average represented about 80% of the total, there are included the 

transfers given to some local government bureaus or programs on topics such as security, 

economics, city marketing, tourism, health and social assistance, and infrastructure. As well as some 

transfers to political parties and accountability and transparency institutions. Within these agencies 

are considered expenditures on supporting programs for SME’s (Small and Medium Enterprises), 

promoting the city, marketing tourism, and other actions that may improve local conditions such as 
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health security and education. The second part, with the rest 20%, there are included the subsidies 

to enterprises, which can have the aim to foster production, commercialisation, or consumption. The 

‘subsidies’ mainly comes through exemptions from local taxes, or construction permissions. It might 

be better to have these portions separated but it is not possible for every year.  

 

Public investment on infrastructure and other non-physical assets. According to the National Bureau 

of Statistics INEGI, besides the money spent on public infrastructure construction, this item 

encompasses all kinds of investment even if it is not materialised on physical capital. Those could be 

tourism promotion, marketing, and competitiveness improvement, however it is not very specified, 

why this is different from similar expenses in the last expenditure item. In average, this part 

represented about 13% of the total expenditure chapter. 

 

There have been considerable increments on absolute values from this items, during the period. 

Namely, the sum from all cities expenditure on ED&S increased 150% from 1993 to 2008, while 50% 

on public investment due to the increment in local resources available, depicted above.  

 

Since the two expenditure items mentioned above represent the available tool at city level to spur 

economic growth, it could be expected that cities either with higher TGP† (Total Gross Production) 

per capita or with higher TGP growth rates would be expending bigger proportions from the incomes 

at this matters, or more resources in absolute terms. In absolute values, all years cities with a TGP 

per capita above the average group have spent more money per capita than the cities below the 

average, this is showed in the Table 1. By 1993, cities higher TGP per capita destined to subsidies and 

transfers more than 3 times the money exerted on poorer cities, and although the differences was 

diminished by 2008 still richer cities spent over 60% more than the second group. For public 

investment the difference is smaller, still by 1993 the per capita expenditure on this item wealthier 

cities was about the double than cities TGP pc below the average. On 2008 the difference decreased, 

and the money spent on high TGP cities was only 10% bigger.  Which might be due to the changes in 

the distribution criteria, in which the criteria is clearer and not only the wealthier States and 

Municipalities get more resources, thus everyone has more money to spend. 

 
Table 1 

Total Gross production over the average per head 

 
1993 2008 

Economic Development and Subsidies    $    52.26   $    52.14  

Public investment per capita   $    96.70   $  129.35  

Private investment per capita  $  715.79   $  825.48  

Total Gross Production below the average per head 

 
1993 2008 

Economic Development and Subsidies    $    15.40   $    32.28  

Public investment per capita   $    44.45   $  110.69  

Private investment per capita  $  263.03   $  374.65  

Source: INEGI. Constant values at 1993 (MXN). 

                                                           
†
 This is the variable for production available at the city level; however, it is not comparable with GDP from the 

National Accounts, owing to the methodology, yet it has been referred here as GDP at the Municipal level. 
Source: Economic census, various years. 
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It is also important to highlight that the Private investment per capita is much higher for cities with 

high TGP per capita, and in both expenditures items of interest. In this manner, it clear the 

difference in terms of resources destined to boost economic growth between both groups -more 

and less successful cities- has been important. Moreover, in average, cities with higher TGP per 

capita have received about 20% more money per head from federal and State transfers; and their 

total income per head was about 40% above poorer cities. Therefore, the total resources available to 

impel local economies differ a lot from higher TGP per capita cities to lower TGP per capita ones, 

moreover it is important to remark that the former group have and spent more resources to pursue 

economic growth, especially on public investment and infrastructure. At this regard, it is also 

important to mention that cities with higher TGP per head had also more stock of infrastructure. By 

1993 the Km of roads in wealthier cities were about 3 times bigger than those existing in poorer 

cities, but the difference decreased a lot by 2008, when the former group only had 65% more Km of 

road. The energy infrastructure –measured by the number of water feeds and electricity supply- was 

also bigger for high TGP per capita cities, although the differences diminished in the period, by 1993 

they had 350% more infrastructure than the low GDP per capita cities, and by 2008 the difference 

went down to 260%, still the difference is huge. This is related with the expenditure levels on 

infrastructure mentioned before, since cities with GDP per capita higher are the ones that spent 

more money –relatively to their income and in absolute values per capita- on public investment. 

Hence their better income might be partially caused by the investment they have been doing, added 

to the fact that richer cities had more money available per head and in absolute values.  

 

On the other side federal government also exerts public investment across the country and 

undoubtedly, it plays an important role to stimulate regional economic growth, but generally, the 

allocation do not concerns with any criterion but with defined policy directions to some strategic 

areas. Somehow, that is a reason for local and State governments to claim for more resources and 

major autonomy, as well as clearer mechanisms of distribution, in order to depend ever less on 

political matters. This is worth noting, because before 2000 all Mexican presidents used to belong to 

the same party and alternation between governors and municipal presidents from different parties 

have increased, which seem to have brought about political problems. For instance, when the 

political parties to which authorities belong to, are different there could be a bias in policy priorities 

–including resources destination- to favour those governors/municipal presidents which belonged to 

the same party (Costa-I-Font et al., 2003).  

 

In sum, Mexican cities have increased their expenditure powers, and the changes in distribution 

criterion seemed to have changed the amounts per capita allocated per city, giving more money for 

the ones with TGP per capita above the average, from a difference of 10% in 1993, it raised up to 

22% on 2008. Furthermore, the new funds created to support local governments imply that their 

participation and responsibilities in regional growth has become more important, at least in the 

political speech, and in terms of the money they can spend. Another thing to highlight it that all the 

programs and actions undertaken by the Municipalities are supported by State and federal 

authorities by means of more grants. Federal and State governments, destine a part or their budget 

for competitiveness and economic growth improvement, but part of this money is not given directly 

to the Municipalities, yet local governments have to help the entrepreneurs to access to the 

resources, and formulate specific plans if they are willing to get extra money. This has result in ever 
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more participation from local authorities by means of departments that helps local entrepreneurs to 

access for grants. Likewise, for infrastructure construction whenever the Municipality take the 

initiative, State and federal government contributes with more resources, but it cannot be done 

without the participation of the three. Hence, the attitude and actions undertaken by local actors 

will also bring more resources to their territories, which allow that although the money available at 

the local levels might not be enough, it triggers incoming resources. 

 

Therefore, it is relevant to measure the extend to which local resources have induced economic 

growth; perhaps only the projects directed from State/federal government have had a significant 

impact, the money has not have been exerted efficiently and/or owing to the construction and 

bureaucratic cost the multiplier effects observed are different.  

 

3. Data and methodology 

a. The variables  

 

As said before, the present work employs data at the city level since they concentrate the major part 

of population and production in the country, although in terms of land they are usually much smaller 

than the municipal area. However, much of the data generated in Mexico is presented at the 

municipal level because it is the smallest administrative unit. Nevertheless, in terms the biggest 

cities in Mexico could represent the major part of the municipality, the whole municipality or even 

more then one, constituting a Metropolitan Area; specially in the centre of the country that is 

densely populated. Therefore, owing to the aggregate level of the information, in order to take data 

from cities it is necessary to use the data at the municipal level. Still, in order to be more accurate, 

for information on production and employment the primary activities are not taken into account; 

given that -by definition- the economic activities from the primary sector are not undertaken within 

the city.  

 

Besides, the increasing interaction among geographically close cities, or urban municipalities, 

CONAPO (National Bureau or Popoulation) has defined 56 Metropolitan Areas, which comprises 345 

Municipalities. Hence, some cities included in the sample used here are actually Metropolitan Areas. 

The definition for these Metropolitan Areas taken is the one defined on 2005. Thus, the sample 

includes all cities bigger than 80, 000 inhabitants by 2005. In this way, the data is constituted by 67 

cities, which are listed in the annex in the table 2. The data used comes from different databases 

published by the National Bureau of Statistics INEGI.  

 

The period of study is from 1993 to 2008, given that no consecutive years are available for all 

variables, only four years are included in the estimations, that is 1993, 1998, 2003 and 2008. The 

sample concentrated about 60% of total population in the country and contributed with about 85% 

of national production in the period of study. That let us see the importance from the economic 

performance on these cities, which leads the growth trend in the country. 

 

As it was discussed in the second section, both expenditure items exerted by Municipal governments 

to pursue economic growth specifically seek to induce more private investment to the cities and 

improve production conditions to support the increase of firm’s competitiveness. Hence, the most 

effective way to assess the effect from local policies on economic growth is to estimate the impact 



 
16 

on private investment. Therefore, the left hand variable is the new private investment. As regards 

with the left-hand variables, those are listed below. The interest variables are those ones related 

with the local government’s expenditures as well as some other indicators for the local 

endowments. Considering other empirical works mainly discussed here, it is proposed the following 

basic model: 

 

 

 

 

S. An indicator for specialisation/diversity level. The spillovers effects from the same or 

other industries could bias the investment decision of firms. Hence, it is necessary to control 

for specialisation levels. An absolute indicator is used, rather than a relative one. That is, the 

specialisation level is measured according to the size of economic activities respect to the 

whole production in the same city, rather than compared to others. In this way, the share of 

the economic activity with highest contribution to the city’s production is used.  

If the number is high, it tells about a highly specialised city, thus relatively more dependent 

from one economic activity. If the opposite happens, that is the number is low, the city has 

more economic diversity. The extreme case would be a city that is specialised to only one 

economic activity, so the share would be 1. On the opposite, since there have been taken 17 

economic activities, if the city is evenly diversified and all economic activities were equally 

important, then the lowest value would be 1/17= 0.0588. This type of measurement  has the 

aim of indicating how diverse is a city in its economic structure, regardless its size, or other 

cities specialisation (Duranton and Puga, 2000). As said before the relationship expected is 

not clear, since some authors offer results supporting that diversity is better for productivity 

–Jacob externalities- and others highlight the advantages of specialisation instead (Glaesser 

et al., 1991). The economic activities were disaggregated until 2 digits, the table for 

classification is shown in the annex, Table 2. 

ED&Spc. Economic Development and Subsidies per capita. The expenditure item described 

above, in which it is expected to have a positive effect on the investment levels. 

Pubinvestpc. Public investment per capita. The increment of public infrastructure stock may 

increase the competitive capabilities from a city, and therefore it is expected to have a 

positive effect on new private investment.  

Infr. Public Infrastructure‡. This is a control variable for the public infrastructure available, it 

could be expected that cities with better infrastructure endowments have better economic 

performance, however, according to Fuentes (2003) in Mexico not all the cities with 

relatively better infrastructure endowments are the most successful ones. Indeed cities with 

high economic growth attract more population, making difficult for the local authorities to 

respond fast to the infrastructure needs, especially in the north, yet the infrastructure 

improvement have leaded to GDP growth. Thus the elasticity should be positive.  

EAP. Economic Active Population (EAP). This is the population over 12 years old. As a growth 

model approach it is useful to control for the labour force availability. 

                                                           
‡
 More details about the variables and the estimation method is given in the annex. 
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Supeap. At the city level it is difficult to find an indicator for human capital, since there is no 

information for labour force’ schooling for all the cities in the sample nor for the whole 

period. One way is to use the proportion of matriculation on high school and professional 

studies over the EAP (Cheshire and Magrini, 2009). However the relationship with 

investment is not always clear. On the one hand, it assumed that people with higher 

schooling level than the national average,  incorporate to the labour market in that city, 

hence its labour force will have higher qualification level than the national average, in 

consequence, they could be more productive. On the other hand, the ratio might only 

indicate if the city is wealth enough to support young unproductive people (Cheshire and 

Magrini, 2009). 

TGP. Total Gross Production. §This is the production variable in Economic census for 

municipalities, therefore it is an indicator for market size. A positive relation is expected, 

since one important driver for investment is the market size of the place it is going to be. 

Market potential. In addition to the local market size, it is also important to consider the 

potential market, that is, the income from geographically close cities. Here is included the 

market potential within a radius of 350 km travel distance around the city of reference. This 

could seem too much, but it must be considered that Mexico is a big country, so most of 

cities are located at least one-hour distance in the centre region, and more than two in the 

north, so it is sensible to take a wide area for market potential, which may imply between 3 

and 4 hours of travel time. The market potential is calculated with the sum of the total TGP 

from all cities within 350 km travel distance from the reference city divided by the distance 

between them. 

 

 

 

 

, 

 Within 350 km travel distance from city  

 Is the distance in Km between city  and  

 

Infantmortality. Is an infant mortality rate per 1000 births. This is a control variable for 

health and general wellbeing, which is related to better living conditions, as well as better 

capital human (Easterly, 2001). Although this model does not have GDP as dependant 

variable, there is a general agreement that quality of life and health is also an important 

driver for investment (Funck, 2000, Camagni, 2002, Storper, 1997, Lever, 1999). Therefore, it 

is expected a negative sign, that is, the smaller mortality rate, the better health conditions, 

and the higher investment levels.  

Trademp. Proportion of employment on trade activities, respect to the total employment in 

the city. As a control for economic structure.  

Indemp. Proportion of total employment on industrial activities, respect to total 

employment in the city. 

                                                           
§
 In Spanish: Producción Bruta Total. It is not comparable with GDP from the National Accounts, owing to the 

methodology. Source: Economic census, various years 
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Time. A time trend should be also added to control for stationary in the data. 

 

Apart from those control variables, some others are included to consider space and competition. 

 

Gcompetition. Given that, competition is expected to happen either between close cities or 

with those with the same economic specialisation (Batey and Friederich, 2000), this is a 

variable to test whether competition increase with close cities. In Mexican cities, a reason 

for geographic competition would be that close cities tend to have similar economic 

structure, especially within the same state, in addition, owing to the influence from the State 

on Municipalities, it is likely to happen that an enterprise choose a State and takes place a 

bidding from local governments. Therefore it would be significant is one city is spending 

more money to foster economic growth than its potential competitors in geographic terms. 

The variable is calculated with the differences in expenditures to foster economic growth 

per capita between a reference city and cities within 350 km. The formula is as follows: 

 

Where  and  

Within 350 Km, travel distance. 

It is similar to the variable used by Cheshire and Carbonaro (1996), but they use the GDP 

growth as indicator for competition. That is, if one city is growing faster than its neighbours, 

it means that it is gaining the regional resources. Nevertheless this variable is better to test 

competition, because it will give a coefficient between the new investment and the 

expenditures on economic policies from cities-respect to close cities. 

Whether the sum of differences is big, it means that the reference city is giving more grants 

per capita than its neighbours, so it investing to compete. Hence, should this variable have a 

positive sign, indicate the bigger the difference the more investment growth, therefore, that 

it is meaningful to spend more money than close cities.  

Other to test geographic competition is by grouping the cities into regions according to their 

economic relations and the hinterland from the cities, instated of just geographic distance. 

Given that, also the cities are likely to lose resources if they are performing worse than their 

relational partners (Camagni, 2005). The classification used is the proposed by the Social 

Development Department (for its Spanish name SEDESOL) 2001. The regions are presented 

in the Annex. 

Scompetition. This is a similar variable than the previous, but here the reference city is 

compared to those with the same economic specialisation. To define the cities’ 

specialisation, the economic activities were divided in 17, listed in the table 2 of the annex. It 

is important to remark that trade was not considered an economic specialisation but 

manufactures, financial services and other services.  

In general, it can be seen that Mexican cities have moved to a different specialisation 

pattern. In 1993 most of cities were specialised to agro industries; for the following years 

there was an increment to tourism activities (93), and the automotive and metal industries 

(38), but at the end of the period, real state activities gained importance. This change shows 

different kind of cities in terms of their economic stage; either agro-dependent, 

industrialised or services supplier centres.   
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Resuming, to define the specialisation it was taken the economic activity with the highest 

share of TGP in the city. Then, the variable was calculated as follows: 

 

Where  and  

 With the same economic specialisation than city  

If the sum is positive, it means that the reference city is spending more money on economic 

policies and might be also granting more incentives to firms, than the other cities with the 

same specialisation. Therefore, a positive sign is expected, since if one firm with an specific 

line of business is willing to move, or make a new investment, it will probably look at cities 

with the same economic specialisation and assess its conditions, but also the grants or 

incentives it could get.  

 

There have been also included the following interaction terms.  

Infrastructure * Economic development and subsidies. This is a variable to test whether 

there is an additional effect of the expenditure from local government on this item when 

cities have higher/lower infrastructure level. If the ED&S expenditures respond to 

compensation (Harding and Javorcik, 2011), ED&S mey be more effective when there is less 

infrastructure level, therefore a negative sign would indicate this. On the other hand, if there 

is a polarising effect, the variable is expected to have a positive sign, indicating that 

investments flow to those cities with better production conditions (Greenstone et al., 2010). 

Proportion of trade employment/industrial employment * Economic development and 

subsidies. With this variable, after controlling for the economic structure, it is going to be 

tested whether there is an additional effect from expenditures on ED&S, when city has a 

larger industrial/trade activity. Cities with higher participation of industry are usually among 

the ones with higher per capita incomes, therefore, similarly to the previous variable. The 

sign of this coefficient will indicate if expenditures on ED&S are actually compensating lack 

of endowments, or they may have a polarising effect.  

 

b. The estimation of the model 

 

When estimating the model, it is also important to consider that Mexico City and the cities in which 

oil is extracted may cause bias on the results. In the first case, owing to its size –about 29% of 

national TGP on its MA- and its own dynamism. It should be considered to take it out of the sample, 

because its growth may not rely on economic policies implemented by local governments, nor on 

the subsidies and transfers given; but on economies of scale and its market size, being a traditional 

development pole in the country. As regard with oil cities, the issue is that they receive considerably 

more federal transfers relatively to the other cities, because there is a special compensation for 

them, so they might be outliers in terms of growth and expenditure levels. Hence, two versions of 

models are going to be considered, with all cities, and excluding Mexico City and those cities where 

oil is extracted.  

 

Since this is a regional model, it is important to consider the fixed effects in the estimation model. 

However, when working with regions, especially within the same country, there might be expected 
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to have some factors affecting to all regions. Therefore, there could be a factor common to all panels 

in the error term. For instance the macroeconomics trend, the violence, US crisis, or laws, trade 

openness, etc.  These factors may not be included in the coefficients, therefore the model could 

perform better with standard errors that take into account this fact. Driscoll and Kraay (1998) 

pointed out that even the modest presence of spatial dependence could cause an important bias in 

the OLS standard errors, because the orthogonality conditions in the variance matrix are violated.  

 

Driscoll and Kray (1998) assume a spatial and temporal correlation in the residuals as follows: 

  Ohterwise 

 

The extent of dependence between two-cross sectional units depend on the size of the constant 

factors  and the persistence of ρ. The dependence in disturbances arises when there is an 

unobserved factor that is common to all cross-sectional units. The authors also allow this factor to 

be autoregressive; therefore, there the models could work with is a contemporaneous and lagged 

spatial dependence. Moreover, the covariance matrix is robust to heteroskedasticity.  

 

One disadvantage from this method is that it is based on asymptotic properties, and although the 

dimension in finite samples is not a constraint on feasibility, one might take the results with caution 

when T is small, such as in this empirical application. 

 

There is a way to test cross-sectional dependence. However, since the T is too short in this model 

the results obtained might not be reliable. Yet, the Pesaran test of cross section dependence 

proposed by De Hoyos and Sarafidis (2006) was performed and the null of cross section 

independence was rejected. Autocorrelation was also tested with the method proposed by 

Wooldrige (2002) and the null H0: no serial correlation in the residuals, was not rejected, so there is 

no autocorrelation.  

 

Hence, owing to probable spatial dependence, estimations with normal FE and with the Driscoll and 

Kray standard errors were performed. As regards with autocorrelation, in spite of the results given 

by the test, when estimating the model it was allowed until one lag autocorrelation. Nonetheless, 

the results with autocorrelation and no-autocorrelation are the same, which is also consistent with 

the previous results. 

 

On the other hand, the interest variables may have endogeneity issues. It may also happen that new 

investment would bring higher income taxes and therefore the expenditure items are endogenous. 

However, it must be also remarked that a significant proportion from local incomes comes from the 

State and Federal governments; an average of 60% in the whole period came from item 28 and 33, 

while 28% came from own incomes. 

 

For instance, in the case of Economic development and Subsidies, if the local government spend 

more money subsidies when there is more investment, the contemporaneous expenditures might be 

the effect from investment increment and not a cause. In this way, the more investment, the more 

subsidies given. In addition, the more subsidies given; the more investment, emerging a possibility 

for endogeneity. Nevertheless, as mentioned before, during the period just about 20% of this item 
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was spent on subsidies. The other part was exerted on development departments, some politics, 

health and other departments. This is destined for economic planning and supporting investment. In 

consequence, the causality is clearer, that is, it is possible that the variable is not endogenous. 

 

 

 

As regards with public investment, since the local level is not in charge of big infrastructure works, it 

may happen that the infrastructure construction responds to the firms needs, rather than constitute 

an ex- ante tool for investment attraction. In such case, the variable would be endogenous, and the 

causality would be in both ways.  

 

In order to test endogeneity of both expenditure items, it was performed an Instrumental Variable 

(IV) regression, the null H0: The variable is exogenous, could not be rejected for Economic 

development and subsidies with a p-value = 0.47. Meanwhile, for Public Investment the null cannot 

be rejected at 95% confidence level. However relaxing until 90% confidence level the variable null is 

rejected. The instruments used were the previous years from these expenditure items. Given that, at 

the local level are available every year from 1989, it was possible to use previous years to the 

economic census without losing any T in the model. The exogeneity and correlation with the interest 

variable of the instruments were tested with IV regressions. Also simple FE to find the correlation 

between the variables in the year and  with . From the IV regressions, it was 

obtained that the lags of the variable could not reject the null from the Hansen J Statistic, under the 

joint null H0: the instruments correlated with the instrumented variable and they are uncorrelated 

with the error term; therefore, they are correctly excluded from the estimated equation. 

 

From these estimations, it was concluded that both variables are exogenous, therefore there is no 

need to do IV regressions, and the main estimation method to be used is the Driscoll and Kray (1998) 

FE. Yet, given that the confidence level for exogeneity/endogeneity test could raise doubts; some 

regressions using the first lag of Public Investment per capita are performed in order to have a 

higher certainty that the Public Investment would be causing the investment attraction, and no the 

other way round. Therefore, the results are also compared in the following section. 

 

4. Empirical Results  

 

The models were estimated with two alternative options, one including all MA and other excluding 

Mexico City and the main oil producers, that is MA 13, 41, 404 and 405 in the annex table 2. The 

results are similar, yet the standard errors are smaller and the adjustment levels are higher in the 

model excluding Mexico City and oil producers. Given that it is more efficient those are the results 

discussed here, still the outputs with the whole sample can be found in the table 4 in the annex.   

 

In order to measure the elasticity from the dependent variable to the variables some have been 

introduced in natural logarithms, as well as the dependant variable. The basic model is presented in 

the Table 3. 
 
Table 2 Estimations excluding Mexico City and main oil producers. 
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Variable 

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

D&K FE FE* IV** D&K FE FE* 

Specialisation -0.5864 -0.5864 0.2379 -1.0307* -1.0307* 

  (0.137) (0.180) (0.465) (0.011) (0.025) 

Economic Active Population -0.0000** -0.0000 -0.0000*** -0.0000* -0.0000 
  (0.006) (0.074) (0.000) (0.035) (0.213) 

Ln Economic Development and 
Subsidies per capita 0.0806*** 0.0806** 0.0462 0.0768*** 0.0768** 

  (0.000) (0.005) (0.059) (0.000) (0.008) 

Ln Public Investment per capita 0.0885*** 0.0885 0.2218* 
  

  (0.000) (0.206) (0.020) 
  Ratio of higher education 

enrolment over employment 
level 0.9764** 0.9764 -0.4127 0.8917** 0.8917 

  (0.002) (0.215) (0.141) (0.006) (0.175) 

Infant mortality rate -0.0063 -0.0063 -0.0026 -0.0107 -0.0107 

  (0.463) (0.647) (0.787) (0.173) (0.428) 

Ln TGP 0.4370* 0.4370 0.5543*** 0.5502** 0.5502* 

  (0.013) (0.067) (0.000) (0.002) (0.028) 

Market potential  0.8581*** 0.8581* 0.0019 0.7189*** 0.7189* 

  (0.000) (0.012) (0.930) (0.000) (0.035) 

Ln Infrastructure stock  0.3316 0.3316* -0.0140 0.3645* 0.3645* 

  (0.102) (0.027) (0.804) (0.036) (0.028) 

time -0.1744* -0.1744* -0.0760 -0.2057** -0.2057* 

  (0.014) (0.025) (0.203) (0.002) (0.015) 

Ln public investment per capita 
(t-1) 

   
0.1128*** 0.1128* 

  
   

(0.000) (0.010) 

Const -16.9775** -16.9775** -6.9508*** -17.5580** -17.5580** 

  (0.002) (0.004) (0.000) (0.004) (0.004) 

  
    

  

r2 0.1908 0.1908 0.4946 0.2249 0.2249 

*It was used the robust option for heterokedasticity. 
** Instruments used: Ln public investment per capita (t-n, [n=1, 2, 3]) 

Standard errors in parentheses 

* p<0.05  ** p<0.01*** p<0.001 

 

As said before, the models presented are different depending on the assumptions done. Comparing 

D&K FE, and the FE models (columns 1,2, 4 and 5) it can be seen that some variables are not 

significant in the FE. The standard errors are larger in the D&K FE, thus the D&K FE estimations are 

more efficient. For the IV regression, the beta coefficients are so different than the obtained with FE. 

The variables ED&S, market potential, and ratio of higher education are not significant. However, as 

mentioned above, this is not the correct model, since here it is assumed that Public Investment per 

capita is endogenous and FE are not taken into account.  

 

Now, even with that, it is worth to think about a possibility of Public Investment to be a week 

exogenous variable, and therefore estimations with the lag of the variable were also added, to check 
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whether the results hold. In parallel, since this is public investment -both physical and non-physical-, 

it might be meaningful to find its effect over the time. In the column 4 and 5 are shown the results 

from D&K FE and FE. The adjustment level is improved, and D&K FE model is more efficient, since 

the standard errors are smaller than the model in the first column. As regards with the coefficients, 

they are similar. It is worth noting that both specialisation and public infrastructure stock are 

significant in the equation, with similar coefficients and the same sign, which is also consistent. From 

these results it can be concluded that, indeed, there is no bias owing to endogeneity issues in the 

models.  

 

As regards with the coefficients, to begin with, the results about the specialisation level of the cities 

and its relation with investment growth vary. The variable is significant in the last models -4 and 5-, 

which seems to be in line with Jacobs externalities, that is, the lower specialisation, the higher 

growth rates owing to the effect from diversification externalities. That is, firms grow faster and 

benefit more from cross-industry externalities (Glaeser et al., 1992a).   

 

The EAP coefficient sign shows the decreasing effects from the labour force on bigger cities, it is 

actually related with cities size. Big cities grow slower than small ones. The sign of the variable 

standing for labour force qualifications has a positive sign. Therefore, labour markets with higher 

qualifications than the national average are more productive, the results are in line with the  

Mexican research mentioned above (Rodriguez-Oreggia, 2007, Rodriguez-Oreggia, 2005). 

 

The infant mortality rate has the expected sign, although its coefficient is not significant in all 

models. The control variables for market size also have the expected sign and they are significant in 

most of the models. One concern is about the Public infrastructure stock, since it does not appear 

statistically significant in the first D&K FE, which is the reference model. But its importance in the 

model should not be discarded since it was significant in all the other models. Moreover, the 

variables for market size, this is the highest coefficient in the model. Confirming that, infrastructure 

improvement actually leads to investment growth. Meanwhile, the money spent on public works 

and other investment, has not had a large direct effect on private investment increment, once it 

actually becomes a physical assets, it might have had a larger impact on firms competitiveness, and 

therefore on investment growth. This also might be due to the fact that, in the expenditure item are 

included wages and other operative expenses that is not directly traduced into physical assets or 

directly improve the local production conditions. 

 

As regards with competition, in the table 4 are presented the results including competition variables 

and the interaction terms. Also estimations were performed using the lag of the variable Public 

investment, as in the column 4 of the previous estimations presented for robustness check, and the 

results holds. From the table 4, when controlling for the economic structure –columns 10, 11 y 12-, 

as expected, higher proportions of industrial employment is related with higher growth rates. While, 

trade employment had a negative sign; however, it is not significant in any of the regressions 

estimated. From the interaction effects, once calculated the total effect from ED&S on the private 

investment, the coefficient on the variable decreases. However, it is necessary to obtain the total 

effect from ED&S in the new equation, obtaining the partial derivates on ED&S, and evaluating in the 

mean of the variables it is obtained that: 
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Where: 

 

 

=  

 

 

 

From there, using the coefficients from column 11 in table 4, the result is   

0.0017+0.0044=0.0061. Similarly, to estimate only the effect from ED&S, the first term of the 

equation is calculated with the  from the column 10, before adding the interaction term ( ). 

From there, the effect from the average ED&S on Private investment is 0.0033. It means that, the 

additional effect from the average ED&S per capita for cities with 28% -or more- of their workers on 

industrial activities, is at least 84.5% larger. The  coefficients are small because it is evaluated in 

levels, the important fact is that an economy with a larger industrial sector might be expect higher 

returns of investing on ED&S. The results confirm that there is reinforcement of uneven economic 

outcomes, since cities with higher growth rates have larger industrial sector –column 10-, but also, 

have a larger effect from ED&S expenditures (Greenstone et al. 2010, Thomas, 2011). This result 

might be understood as an indicator for the different outcomes when targeting industrial activities.  

 

 
Table 3 Models including competition variables and interaction terms. 
 These estimates are done with the sample excluding Mexico City and oil producers. Therefore, is based on the basic 
D&K FE in the column 1 from the previous table. 

Variable 

(6) (7) (8) (9) (10) (11) (12) 

              

Specialisation -0.5286 -0.5170 -0.5728 -0.6067 -0.3707 -0.4340 -0.4129 

  (0.149) (0.139) (0.125) (0.088) (0.203) (0.128) (0.109) 
Economic Active 
Population -0.0000*** -0.0000*** -0.0000** -0.0000** -0.0000* -0.0000** -0.0000** 

  (0.000) (0.000) (0.001) (0.002) (0.020) (0.005) (0.002) 
Ln Economic 
Development and 
Subsidies per capita 0.0457*** 0.0375*** 0.0471*** 0.0361*** 0.0703*** 0.0395*** 0.0295*** 

  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Ln public investment 
per capita 0.0960*** 0.0912*** 0.1029*** 0.0930*** 0.1152*** 0.1234*** 0.1162*** 

  (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) 
Ratio of higher 
education enrolment 
over employment 
level 0.8670** 0.8530** 0.7868* 0.8941** 1.6398*** 1.4970*** 1.4883*** 

  (0.002) (0.003) (0.011) (0.005) (0.000) (0.000) (0.000) 

        
Infant mortality rate -0.0089 -0.0056 -0.0093 -0.0105 -0.0020 -0.0041 -0.0053 

  (0.274) (0.465) (0.283) (0.235) (0.741) (0.507) (0.399) 

Ln TGP 0.3361* 0.3403* 0.3353* 0.3660* 0.3570* 0.2890** 0.2786** 

  (0.022) (0.021) (0.010) (0.018) (0.011) (0.006) (0.008) 
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Market potential  0.8458*** 0.8023*** 0.9289*** 0.7950*** 0.6047*** 0.6095*** 0.5735*** 

  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Ln Infrastructure 
stock  0.2759 0.2591 0.2614 0.2135 0.3925* 0.3502* 0.3162* 

  (0.115) (0.099) (0.130) (0.227) (0.037) (0.019) (0.029) 
Gcompetition-
Distance 0.0003*** 

      
  (0.000) 

      Gcompetition-
Regions 

 
0.0004*** 

     
  

 
(0.000) 

     
Scompetition 

  
0.0002*** 

    
  

  
(0.000) 

    
Infr* ED&S 

   
0.0000*** 

   
  

   
(0.000) 

   
Ln Trade employment 

    
-1.2737 -1.1539 -1.1691 

  
    

(0.063) (0.058) (0.061) 

Ln Industrial 
employment 

    
0.4891*** 0.3882*** 0.4946*** 

  
    

(0.000) (0.000) (0.000) 
Industrial 
employment 
ratio*ED&S 

     
0.0137*** 

 
  

     
(0.000) 

 
Trade employment 
ratio*ED&S 

      
0.0102*** 

  
      

(0.000) 

time -0.1387* -0.1197* -0.1693** -0.1488* -0.0531 -0.0537 -0.0321 

  (0.032) (0.028) (0.010) (0.017) (0.180) (0.187) (0.297) 

Const -14.1555** -13.6357** -15.1421** -13.8641** -13.5227*** -11.7618*** -10.7266*** 

  (0.005) (0.002) (0.002) (0.004) (0.000) (0.001) (0.001) 

r2 0.2251 0.2532 0.245 0.2293 0.2327 0.2656 0.2818 

Standard errors in parentheses 

* p<0.05  ** p<0.01*** p<0.001 

 

As regards with the competition variables, from the results in column 6 when the difference in the 

resources per capita spent on ED&S respect to the geographically close competitor, or regional 

competitor –column 7-, increases in $1.00 MXN the increment on private investment is 0.03% and 

0.04%, respectively, ceteris paribus. That is, cities with a positive difference respect to the 

geographical/regional competitors, have had actually greater growth rates. The difference in the 

coefficient from the variable calculated with distances and the one with the regional classification 

from SEDESOL, is small, however, this also confirms that the regions are actually integrated, and 

there is competition. In fact, the competition seems to be less important with cities with the same 

specialisation, since the coefficient from Scompetition is smaller. On reason for this could be that 

cities within the same state tend to compete in order to get the political support from the 

governments, which means that, they will also destine more resources and policies to foster 

economic development.  
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Therefore, the first competitors for the cities might be within their state. Moreover, the states that 

historically have  attracted more investment, it might also happen that, owing to the infrastructure 

and other firms located, new investment would seek to locate in certain developed areas, therefore, 

the policies implemented and bids within one specific region make a difference on the settlement.  

 

Other fact that should be highlighted from the results is the significance of infrastructure level. 

When its coefficient comes over 0.3 and the standard error reduces to three digits, it becomes 

statistically significant, due to the smaller confidence interval. Indeed, in the basic model it was 

tested with a F statistic H0: , and with a confidence level of 99%, the null was accepted. 

Therefore, from the models, it is confirmed that the infrastructure stock is one of the main drivers 

for private investment growth in Mexican cities in the period of study. Regarding to the coefficient 

from the interaction term, although this is very small, , using the mean of the 

infrastructure stock per capita 191.02, and the mean of subsidies, the total effect from ED&S is 

0.005, while the total effect from ED&S before introducing the interaction term –column 1, table 3- 

is 0.0039. It means that the additional effect from the ED&S evaluated in the mean is 27%. Thus, for 

cities with an infrastructure stock over the mean, the expenditures on ED&S have a larger effect on 

private investment. Again, the coefficients are also small, since they are measured in levels ( ). 

   

5. Conclusions 

 

In the empirical works on competition at the city level are not so common, maybe owing to the lack 

of information at the city level as well as the methodological problems when formulating a growth 

model. In addition, competition in Mexico has not been analysed as a possible source for regional 

income disparities for two main reasons. First there used to be so little information at the city level. 

Second, given that, there is a general belief that the resources at the State and Municipal levels are 

not enough to impel economic growth when researchers analyse the public economic expenditures, 

they used the investment at the federal level. To some extend it is true that they spend most of their 

resources in current expenditures -53% from total incomes during the period-. However, as said 

before, the resources obtained at the city level are also subject to the local policies and lobbying, 

which also depend on the resources spent. Also, there have been confirmed the most important 

drivers for investment increasing at the city level, which a novel contribution for Mexican cities. 

After the market size, the most important driver is the infrastructure. Other were labour force skills, 

industrial activities, economic diversity in the city and health.  

 

According to the literature review, it could be expected that subsidies do not affect significantly the 

investment growth, or could even have a negative relationship (Rodriguez-Pose and Arbix, 2001). 

However, according to the results, the expenditures on ED&S have induced more private 

investment, yet it should be remembered that this item encompasses much more than just 

incentives given. Still, it is clear that public investment have a larger effect on private investment, 

which supports the argument that cities should try to improve local endowments rather than give 

incentives and do some marketing (Thomas, 2011, Cheshire and Carbonaro, 1996). In fact, improving 

infrastructure is one of the most important parts of competition in the long-term (Budd, 1998, Budd 

and Hirmis, 2004). 
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As regards with competition it is clear that cities spending more money on ED&S than their closer 

competitors have attracted more private investment, especially those geographically closer. This 

might be due to the markets they are willing to supply and also the competition with capital cities 

within the States. However, this should not be taken as a reference to build strategies; that is, 

opening bidding wars, since the effect is smaller than the one obtained from public investment. 

Moreover, as it was shown with the interaction terms, that the effects are larger when the cities 

have a higher level of development. Namely, better public infrastructure stock or higher industrial 

specialisation, reinforcing polarisation patterns. Therefore, cities that are in disadvantage may not 

base their competitive strategies on incentives, but on improving local endowments. Nevertheless, 

as said before, developing countries that are hoping to get international firms must offer incentives 

to compensate their lack (Harding and Javorcik, 2011). Therefore, although once the firms decide to 

be settled in Mexico, the options to be settled are going to be biased to the cities with better 

endowments, and even that, cities will offer subsidies, which could be a waste, but that cannot be 

tested with the present model.  

 

Nonetheless, a good new for local governments is that the Federal and State transfers are been 

distributed with higher efficient criteria in the recent years, thus the differences in the money spent 

on both interest expenditure chapters is smaller at the end of the period. Therefore, if they strive to 

improve the local endowments and support local firms to grow and propel the local economy, there 

might be a way to diminish the polarising effects from competition. This is also confirmed by the 

work by Rodriguez-Pose and Palavicini-Corona (2013), where is shown that indeed LED policies may 

have a positive impact on local development. That is, better health, education, and local 

infrastructure. 

 

In sum, the expenditures from local governments have actually positively influenced the growth rate 

of private investment, specially those expenditures destined to any kind of investment, including 

infrastructure construction. In addition, the infrastructure endowments showed a large elasticity 

with the new private investment, confirming that rather than looking to offer more incentives to the 

enterprises the best way to make a city more attractive in economic terms, is by means of the 

infrastructure improvement, as well as the better education and health supply that enhance labour 

force productivity. Finally, the way that local governments spend their resources constitutes also a 

source for uneven economic performance.  
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Estimation method for infrastructure variable 

 

As said before, when an indicator for infrastructure endowments is used, the best you can have are 

the actual endowments in the place, such as kilometres of road, airports, water feeds, dams, etc., 

rather than expenditure, because the cost is not the same across the country, especially considering 

such enormous differences in geographic terms (Delgado and Alvarez, 2001). At the city or regional 

level in Mexico, it is common to find researchers that only use the number of landlines per 100 

inhabitants as an infrastructure indicator. Or such as the article referred before, where expenditure 

is used. However, here are used infrastructure indicators for communications and transports, and 

energy supply. The variables are the following: 

- Communications and transports:  

o Number of flight passengers over total of population in the Municipality. 

This is an indicator for air traffic and the airport capacity. Of course this also 

indicates the demand level of the city and the touristic places have larger 

amount of people coming, still some places could be small or there could be 

so few number of flights, so people travel by bus from near cities better 

connected. Therefore this is taken as an indicator for installed capacity for 

transports.  

o Kilometres of main roads over the total Municipality area (Km2). 

- Energy supply: 

o Total of water feeds over total inhabitants in the Municipality. 

o Number of power points over total inhabitants in the Municipality. 

 

It is worth noting that the information on endowments encompasses the whole municipality, 

therefore as a weighting indicator it have been taken the total inhabitants in the Municipality and 

the total area (Km2) rather than only the city. The information was obtained from the statistics 

annual books published by INEGI.  

 

The values of these four variables were added and that was used as the indicator for endowments, 

therefore the infrastructure is weighted according to the size of the Municipalities in both area and 

population.  

  

 

 

 
Table 1 Regions definition 

Region States included 

Border 

States Baja California, Sonora, Chihuahua, Nuevo León, Coahuila de Zaragoza, Tamaulipas 

Centre 

Jalisco, Guanajuato, Querétaro, Aguascalientes, Hidalgo, Puebla, Morelos, Michoacán 

de Ocampo, Tlaxcala, Distrito Federal, Colima, Estado de México 

North-

centre Durango, Nayarit, Zacatecas, San Luis Potosí, Sinaloa, Baja California Sur 

South Yucatán, Veracruz de Ignacio de la Llave, Tabasco, Quintana Roo, Oaxaca, Guerrero, 
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Chiapas, Campeche 

Note: The regions are defined according to the geographic location and they are grouped in only 

four regions to make it simple for comparison, but this do not correspond to any other criterion. 

 
Table 2 Metropolitan Areas and cities included in the sample 

 

Code 
MA/city  Name Population in 2010 

 Code 
MA/city Name Population in 2010 

13 
MA del Valle de 
México 

           
20,138,218.00  46 

MA de Tlaxcala-
Apizaco 

                 
499,567.00  

21 MA de Guadalajara 
              

4,434,878.00  1110 Celaya 
                 

468,469.00  

31 MA de Monterrey 
              

4,089,962.00  201 Ensenada 
                 

466,814.00  

34 
MA de Puebla-
Tlaxcala 

              
2,759,383.00  2518 Mazatlan 

                 
438,434.00  

24 MA de Toluca 
              

1,846,116.00  29 MA de Cuautla 
                 

436,318.00  

2 MA de Tijuana 
              

1,751,430.00  2516 Ahome 
                 

416,299.00  

14 MA de León 
              

1,609,504.00  50 MA de Orizaba 
                 

410,508.00  

11 MA de Juárez 
              

1,332,131.00  2619 Cajeme 
                 

409,310.00  

4 MA de La Laguna 
              

1,215,817.00  45 
MA de Nuevo 
Laredo 

                 
384,033.00  

36 MA de Querétaro 
              

1,097,025.00  22 
MA de Puerto 
Vallarta 

                 
379,886.00  

38 

MA de San Luis 
Potosí-Soledad de G. 
S. 

              
1,040,443.00  51 MA de Minatitlán 

                 
364,311.00  

55 MA de Mérida 
                 

973,046.00  52 
MA de 
Coatzacoalcos 

                 
347,257.00  

3 MA de Mexicali 
                 

936,826.00  2823 Ciudad Victoria 
                 

341,773.00  

1 
MA de 
Aguascalientes 

                 
932,369.00  8 

MA de Colima-
Villa de Álvarez 

                 
334,240.00  

28 MA de Cuernavaca 
                 

876,083.00  708 Tapachula 
                 

320,451.00  

17 MA de Acapulco 
                 

863,431.00  6 
MA de Monclova-
Frontera 

                 
317,313.00  

42 MA de Tampico 
                 

859,419.00  53 MA de Córdoba 
                 

316,032.00  

2517 Culiacan 
                 

858,638.00  1614 Uruapan 
                 

315,350.00  

12 MA de Chihuahua 
                 

852,533.00  56 
MA de Zacatecas-
Guadalupe 

                 
298,167.00  

5 MA de Saltillo 
                 

844,918.00  35 MA de Tehuacán 
                 

296,899.00  

25 MA de Morelia 
                 

807,902.00  1112 Salamanca 
                 

260,732.00  

47 MA de Veracruz 
                 

801,295.00  404 Campeche 
                 

259,005.00  

2620 Hermosillo 
                 

784,342.00  302 La Paz 
                 

251,871.00  

41 MA de Villahermosa 
                 

755,425.00  26 
MA de Zamora-
Jacona 

                 
250,113.00  

43 
MA de Reynosa-Río 
Bravo 

                 
727,150.00  2315 Othon Blanco 

                 
244,553.00  
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37 MA de Cancún 
                 

677,379.00  1213 
Chilpancingo de 
los Bravo 

                 
241,717.00  

48 MA de Xalapa 
                 

666,535.00  303 Los Cabos 
                 

238,487.00  

10 
MA de Tuxtla 
Gutiérrez 

                 
640,977.00  405 Carmen 

                 
221,094.00  

44 MA de Matamoros 
                 

600,852.00  2621 Nogales 
                 

220,292.00  

32 MA de Oaxaca 
                 

593,658.00  706 Ocosingo 
                 

198,877.00  

1009 Durango 
                 

582,267.00  707 
San Cristóbal de 
las Casas 

                 
185,917.00  

1111 Irapuato 
                 

529,440.00  2622 SLRC 
                 

178,380.00  

49 MA de Poza Rica 
                 

513,518.00  30 MA de Tepic 
                   

98,204.00  

18 MA de Pachuca 
                 

512,196.00  
  

  

Source: Metropolitan Areas defined by CONAPO, 2005.         

 

 
Table 3 Economic activities included in the data base 

Code Activity 

Number of cities specialised on 
each economic activity 

1993 1998 2003 2008 

31 Food, beverages and tobacco 30 24 25 7 

32 Textiles, clothing and leather industries 1 0 0 0 

33 
Industries of wood and wood products. Includes 
furniture 1 2 0 0 

34 
Paper and paper products, printing and 
publishing 0 0 1 0 

35 
Chemical substances, products derived from the 
oil and from the coal, from rubber and plastic 7 7 8 1 

36 
Non-metallic mineral products, excluding 
petroleum and coal products 0 0 0 0 

37 Metallic basic industries 2 2 2 2 

38 

Metal products, machinery, and equipment. 
Includes surgical-and precision instruments, and 
the automotive. 19 24 22 12 

39 Other manufacturing industries 0 
  

0 

61 Wholesale Trade 0* 0* 0* 0* 

62 Retail Trade 0* 0* 0* 0* 

82 
Services of rent and administration of real estate 
and Services of rent of personal property 0 0 0 36 

92 
Educational, research, medical, social assistance 
and partnership  services 1 0 0 0 

93 Restaurants and hotels 5 7 9 7 

94 
Recreational, cultural, recreational and sports 
services 0 

 
0 0 

95 
Professional, technical, specialised, and personal 
services. includes loans to enterprises 1 0 0 2 

96-97 Other services except Government activities 0 1 0 0 
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Note: Some activities such as transports, communications, and financing services were excluded 
because there was no information for all years. The activities are classified according to the Mexican 
Catalogue for Productive Activities (CMAP). 
* Since cities are important distribution centres, it was considered specialisations other than trade, 
that is, products in which cities could be competing with any other. 

 

 
Table 4 Metropolitan Areas and Cities by region. Functional classification by SEDESOL (2001). 

Metropolitan Area/City Region 

MA de Tijuana Northwest 

MA de Mexicali Northwest 

Ensenada Northwest 

La Paz Northwest 

Los Cabos Northwest 

Ahome Northwest 

Culiacan Northwest 

Mazatlan Northwest 

Cajeme Northwest 

Hermosillo Northwest 

Nogales Northwest 

SLRC Northwest 

MA de Juárez North centre 

MA de Chihuahua North centre 

Durango North centre 

MA de La Laguna Northeast 

MA de Saltillo Northeast 

MA de Monclova-Frontera Northeast 

MA de Monterrey Northeast 

MA de San Luis Potosí-Soledad de G. S. Northeast 

MA de Tampico Northeast 

MA de Reynosa-Río Bravo Northeast 

MA de Matamoros Northeast 

MA de Nuevo Laredo Northeast 

Ciudad Victoria Northeast 

MA de Aguascalientes Centre-west 

MA de Colima-Villa de Álvarez Centre-west 

MA de León centre-west 

MA de Guadalajara Centre-west 

MA de Puerto Vallarta Centre-west 

MA de Morelia Centre-west 

MA de Zamora-Jacona Centre-west 

MA de Tepic Centre-west 

MA de Zacatecas-Guadalupe Centre-west 

Celaya Centre-west 

Irapuato Centre-west 
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Salamanca Centre-west 

Uruapan Centre-west 

MA del Valle de México Centre 

MA de Acapulco Centre 

MA de Pachuca Centre 

MA de Toluca Centre 

MA de Cuernavaca Centre 

MA de Cuautla Centre 

MA de Puebla-Tlaxcala Centre 

MA de Tehuacán Centre 

MA de Querétaro Centre 

MA de Tlaxcala-Apizaco Centre 

MA de Veracruz Centre 

MA de Xalapa Centre 

MA de Poza Rica Centre 

MA de Orizaba Centre 

MA de Minatitlán Centre 

MA de Coatzacoalcos Centre 

MA de Córdoba Centre 

Chilpancingo de los Bravo Centre 

MA de Tuxtla Gutiérrez South 

MA de Oaxaca South 

Ocosingo South 

San Cristóbal de las Casas South 

Tapachula South 

MA de Cancún Southeast 

MA de Villahermosa Southeast 

MA de Mérida Southeast 

Campeche Southeast 

Carmen Southeast 

Othon Blanco Southeast 

 
 

 
Table 5 Results including all cities. 

Variable 

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

D&K FE FE IV* D&K FE FE 

Specialisation -0.5377 -0.5377 0.4859 -0.9806* -0.9806* 

  (0.199) (0.202) (0.140) (0.020) (0.027) 

Economic Active 
Population -0.0000 -0.0000 -0.0000*** -0.0000 -0.0000 

  (0.217) (0.380) (0.000) (0.617) (0.724) 
Ln Economic 
Development and 
Subsidies per capita 0.0805*** 0.0805** 0.0511* 0.0755*** 0.0755** 

  (0.000) (0.006) (0.033) (0.000) (0.008) 
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Ln Public 
Investment per 
capita 0.0717*** 0.0717 0.2534* 

 
  

  (0.000) (0.310) (0.014) 
 

  
Ratio of higher 
education 
enrolment over 
employment level 1.0194** 1.0194 -0.6405* 0.8847** 0.8847 

  (0.002) (0.177) (0.015) (0.005) (0.133) 

Infant mortality rate -0.0023 -0.0023 -0.0024 -0.0080 -0.0080 

  (0.790) (0.867) (0.809) (0.316) (0.549) 

Ln TGP 0.4307* 0.4307 0.4024*** 0.5556** 0.5556* 

 
(0.029) (0.059) (0.000) (0.005) (0.020) 

Market potential  0.8447*** 0.8447** 0.0106 0.7166*** 0.7166* 

  (0.000) (0.007) (0.633) (0.000) (0.022) 

Ln Infrastructure 
stock  0.3388 0.3388* 0.0225 0.3675* 0.3675* 

  (0.092) (0.023) (0.707) (0.035) (0.025) 

time -0.1783* -0.1783* -0.0831 -0.2153*** -0.2153** 

  (0.013) (0.016) (0.168) (0.001) (0.007) 

Ln public investment per capita (t-1) 
  

0.1107*** 0.1107* 

    
(0.000) (0.010) 

Const -16.9080** -16.9080** -4.1648*** -17.8663** -17.8663** 

  (0.004) (0.002) (0.001) (0.004) (0.002) 

        
     r2 0.1807 0.1807 0.4385 0.2186 0.2186 

* Instruments used: Ln public investment per capita (t-1…, t-3) 

Standard errors in parentheses 

* p<0.05  ** p<0.01*** p<0.001 

 

  

 
Table 6 Results including all cities and adding competition variables. 

 

Variable 

(6) (7) (8) (9) (10) (11) (12) 

              

Specialisation -0.4579 -0.4405 -0.5260 -0.4889 -0.3737 -0.4233 -0.3864 

  (0.244) (0.238) (0.183) (0.208) (0.256) (0.189) (0.188) 

Economic Active 
Population 

-
0.0000*** 

-
0.0000*** -0.0000 -0.0000** -0.0000 -0.0000 -0.0000 

  (0.001) (0.001) (0.597) (0.007) (0.683) (0.837) (0.104) 

Ln Economic 
Development and 
Subsidies per 
capita 0.0513*** 0.0400*** 0.0485*** 0.0553*** 0.0731*** 0.0473*** 0.0339*** 

  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Ln public 
investment per 0.0713*** 0.0686*** 0.0838*** 0.0658*** 0.0993** 0.1054*** 0.0942** 
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capita 

  (0.000) (0.000) (0.000) (0.001) (0.004) (0.000) (0.002) 

Ratio of higher 
education 
enrolment over 
employment level 0.9444** 0.9382** 0.8864** 1.0162** 1.6871*** 1.6025*** 1.5656*** 

  (0.001) (0.002) (0.003) (0.002) (0.000) (0.000) (0.000) 

Infant mortality 
rate -0.0042 -0.0013 -0.0044 -0.0040 0.0022 0.0011 -0.0004 

  (0.601) (0.871) (0.601) (0.651) (0.730) (0.866) (0.951) 

Ln TGP 0.3338 0.3278 0.3384* 0.3638* 0.3756* 0.3161* 0.2904* 

  (0.051) (0.051) (0.030) (0.032) (0.034) (0.033) (0.046) 

Market potential  0.8495*** 0.7977*** 0.9134*** 0.8160*** 0.6445*** 0.6485*** 0.6223*** 

  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Ln Infrastructure 
stock  0.2816 0.2613 0.2681 0.2568 0.3877* 0.3485* 0.3090* 

  (0.105) (0.092) (0.117) (0.153) (0.036) (0.021) (0.030) 

Gcompetition-
Distance 0.0003*** 

        (0.000) 
      Gcompetition-

Regions 
 

0.0004*** 
       

 
(0.000) 

     Scompetition 
  

0.0001*** 
      

  
(0.000) 

    Infr* ED&S 
   

0.0000*** 
     

   
(0.001) 

   Ln Trade 
employment 

    
-1.3216 -1.2393 -1.2100 

  
    

(0.069) (0.066) (0.069) 

Ln Industrial 
employment/Total 
employment 

    
0.2186* 0.0985 0.2512* 

  
    

(0.024) (0.296) (0.012) 

Industrial 
employment 
ratio*ED&S 

     
0.0114*** 

   
     

(0.000) 
 Trade 

employment 
ratio*ED&S 

      
0.0094*** 

  
      

(0.000) 

time -0.1376 -0.1172 -0.1768* -0.1475* -0.0988* -0.1053* -0.0691 

  (0.052) (0.059) (0.010) (0.029) (0.022) (0.024) (0.078) 

Const 
-
14.3489** 

-
13.4840** 

-
15.3166** 

-
14.5537** 

-
15.0201*** 

-
13.5887** 

-
12.1195** 

  (0.009) (0.007) (0.004) (0.004) (0.001) (0.003) (0.003) 

r2 0.2068 0.2360 0.2279 0.1983 0.2115 0.2343 0.2545 

Standard errors in parentheses 
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* p<0.05  ** p<0.01*** p<0.001 

 

  

 
Table 7 Estimations including all cities with competition variables, using the first lag of the Public Investment per capita, 
instead of Public investment per capita. 

 

Variable 

(6)' (7)' (8)' (9)' (10)' (11)' (12)' 

              

Specialisation -0.8889* -0.8461* -0.9367* -0.9233* -0.8122* -0.8174* -0.7773** 

  -0.026 -0.024 -0.021 -0.017 -0.016 -0.014 -0.009 

Economic Active 
Population -0.0000** -0.0000** 0 -0.0000* 0 0 0 

  -0.003 -0.002 -0.996 -0.03 -0.997 -0.981 -0.206 

Ln Economic 
Development and 
Subsidies per 
capita 0.0483*** 0.0386*** 0.0478*** 0.0513*** 0.0715*** 0.0520*** 0.0361*** 

  0 0 0 0 0 0 0 

Ln public 
investment per 
capita (t-1) 0.1072*** 0.1010*** 0.1073*** 0.1069*** 0.1096*** 0.1038*** 0.0993*** 

  0 0 0 0 0 0 0 

Ratio of higher 
education 
enrolment over 
employment level 0.8217** 0.8267** 0.7897* 0.8811** 1.4190*** 1.3621*** 1.3311*** 

  -0.004 -0.005 -0.011 -0.005 0 0 0 

Infant mortality 
rate -0.0096 -0.0065 -0.0094 -0.0096 -0.0039 -0.0043 -0.0056 

  -0.19 -0.335 -0.218 -0.231 -0.524 -0.473 -0.343 

Ln TGP 0.4595** 0.4469** 0.4596** 0.4894** 0.4963** 0.4373** 0.4044** 

  -0.007 -0.006 -0.003 -0.004 -0.004 -0.002 -0.003 

Market potential  0.7281*** 0.6894*** 0.8041*** 0.6888*** 0.5942*** 0.6188*** 0.5872*** 

  0 0 0 0 0 0 0 

Ln Infrastructure 
stock  0.3124* 0.2921* 0.2992* 0.289 0.4014* 0.3663** 0.3264* 

  -0.036 -0.029 -0.042 -0.059 -0.016 -0.007 -0.011 
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Gcompetition-
Distance 0.0003*** 

       0 

      
Gcompetition-
Regions 

 
0.0003*** 

       

 
0 

     
Scompetition 

  
0.0001*** 

      

  
0 

    Infr* ED&S 

   
0.0000*** 

     

   
0 

   
Ln Trade 
employment 

    
-0.9839 -0.8981 -0.8959 

  

    
-0.088 -0.098 -0.087 

Ln Industrial 
employment/Total 
employment 

    
0.2201*** 0.1293*** 0.2525*** 

  

    
0 -0.001 0 

Industrial 
employment 
ratio*ED&S 

     
0.0092** 

   

     
-0.008 

 

Trade 
employment 
ratio*ED&S 

      
0.0087*** 

  

      
0 

time -0.1751** -0.1537** -0.2070** -0.1861** 
-
0.1384*** 

-
0.1380*** 

-
0.1057*** 

  -0.006 -0.005 -0.001 -0.002 0 0 0 

Const 
-
15.4403** 

-
14.6124** 

-
16.4503** 

-
15.5728** 

-
16.3111** 

-
15.1443** 

-
13.5467** 

  -0.008 -0.005 -0.003 -0.005 -0.001 -0.002 -0.002 

r2 0.2416 0.266 0.2582 0.2346 0.2386 0.2532 0.2746 

Standard errors in parentheses 

* p<0.05  ** p<0.01*** p<0.001 

 

 
Table 8 Models excluding Mexico City and oils producers. Competition variables and interaction terms are added. The 
estimations are done after the ones in the column 4, in the table 3. That is, a lag is used for the variable Public 
investment per capita. 

Variable 

(6)' (7)' (8)' (9)' (10)' (11)' (12)' 
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Specialisation -0.9554* -0.9156* -0.9762* -1.0278** -0.8008** -0.8022** -0.7856** 

  (0.012) (0.011) (0.013) (0.004) (0.009) (0.008) (0.004) 
Economic Active 
Population -0.0000*** -0.0000*** -0.0000** -0.0000** -0.0000 -0.0000* -0.0000** 

  (0.001) (0.000) (0.002) (0.006) (0.072) (0.014) (0.009) 
Ln Economic 
Development and 
Subsidies per capita 0.0455*** 0.0381*** 0.0482*** 0.0357*** 0.0695*** 0.0458*** 0.0337*** 

  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Ln public investment 
per capita (t-1) 0.1105*** 0.1035*** 0.1083*** 0.1097*** 0.1099*** 0.1019*** 0.0999*** 

  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Ratio of higher 
education enrolment 
over employment 
level 0.8132** 0.8076** 0.7634* 0.8325* 1.4175*** 1.3253*** 1.3066*** 

  (0.006) (0.008) (0.020) (0.010) (0.000) (0.000) (0.000) 

Infant mortality rate -0.0127 -0.0094 -0.0127 -0.0143 -0.0067 -0.0078 -0.0090 

  (0.082) (0.155) (0.102) (0.067) (0.254) (0.190) (0.128) 

Ln TGP 0.4501** 0.4463** 0.4452*** 0.4769** 0.4625** 0.3920*** 0.3763*** 

  (0.003) (0.002) (0.001) (0.002) (0.001) (0.000) (0.000) 

Market potential  0.7224*** 0.6920*** 0.8110*** 0.6726*** 0.5413*** 0.5737*** 0.5369*** 

  (0.001) (0.000) (0.001) (0.001) (0.000) (0.000) (0.000) 
Ln Infrastructure 
stock  0.3101* 0.2921* 0.2954* 0.2510 0.4092* 0.3688** 0.3351** 

  (0.036) (0.028) (0.044) (0.089) (0.015) (0.005) (0.009) 
Gcompetition-
Distance 0.0003*** 

        (0.000) 
      Gcompetition-

Regions 
 

0.0004*** 
       

 
(0.000) 

     Scompetition 
  

0.0001*** 
      

  
(0.000) 

    Infr* ED&S 
   

0.0000*** 
     

   
(0.000) 

   Ln Trade employment 
    

-0.9013 -0.7804 -0.8024 

  
    

(0.095) (0.106) (0.099) 
Ln Industrial 
employment/Total 
employment 

    
0.5058*** 0.4317*** 0.5162*** 

  
    

(0.000) (0.000) (0.000) 
Industrial 
employment 
ratio*ED&S 

     
0.0112** 

   
     

(0.002) 
 Trade employment 

ratio*ED&S 
      

0.0092*** 

  
      

(0.000) 

time -0.1672** -0.1471** -0.1906** -0.1770** -0.0827** -0.0736* -0.0554* 

  (0.007) (0.005) (0.003) (0.002) (0.010) (0.031) (0.033) 

Const -14.9723** -14.4533** -15.9388** -14.6421** -14.2709*** -12.8084** -11.6920** 

  (0.008) (0.004) (0.003) (0.008) (0.001) (0.002) (0.001) 
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r2 0.2542 0.278 0.2693 0.2589 0.2545 0.2943 0.2759 

Standard errors in parentheses 

* p<0.05  ** p<0.01*** p<0.001 

 

 

 


