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The debate on urban productivity is fuelled by a large literature on the changing spatial 

organizations of cities at different scales in Mexico. It is often argued that recent 

advances in transport, communications, technology, the increasing connectivity of 

economies worldwide (globalization) and the changes in the structure of the production 

have had a significant impact on the spatial configuration of urban regions. Over time, 

in the Mexican case this urban productivity have been heterogeneous and related to 

development of different sectors of production, particularly. 

This study examine a new approach to identify the determinants of urban 

productivity integrating the static and dynamic approaches of agglomeration economies 

in the Functional Urban Areas (FUAs), a definition of cities based on economic 

linkages rather that administrative boundaries1, the cities are usually considered as the 

primary locations for the concentration of economic activities.  In a static 

conceptualization, size is normally used as the main explanatory variable of urban 

efficiency and include other factors (urban functions, “borrowed sized”, “borrowed 

functions”, and urban externalities) that can be correlated with size or to be 

independents of productivity increases. Moreover in a dynamic model is also included 

                                                 
1 OECD (2012) Redefining Urban: A new way to measure Metropolitan Areas.  
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city size, time, interaction terms and the dependent variable is calculated between 

periods. 

There is an agreement in urban economics that agglomeration economies have 

an important impact on the productivity and the relation with different spatial patterns, 

however, despite the wide theoretical and empirical discussion (e.g., Camagni et al. 

2015; Meijers et al. 2015; Duranton 2014; Ghani,et al. 2013; Melo et al. 2009; de Groot 

et al. 2007; Duranton and Puga, 2005; Black and Henderson, 2003; Capello and 

Camagni, 2000; Glaeser et al. 1992; Alonso, 1973), there is still few studies related to 

the role of agglomeration economies in explaining urban growth in Mexico and the 

inclusion of other determinants of urban productivity besides pure size; and the time 

dimension in the empirical analysis. 

In particular, there have been only a few systematic attempts to study the impact 

of urban economic structure on local growth. Recent research suggest that some cities in 

Mexico have suffered different urban transformations and changes of characteristics of 

density and quantity of employment (i.e. Suárez & Delgado, 2009; Suárez, 2007) this 

studies find evidence only for Mexico City, (Aguilar & Alvarado, 2005) do not control 

for non-linear relationships between, for instance, sectoral specialization and growth. 

Since the urban productivity growth level may differ between sectors and size of cities, 

these might influence the results. In addressing the relationship between urban 

agglomeration economies and urban productivity in Mexico, this paper contributes to 

the literature in two significant ways:  

First, while the primary focus is on the level of the city (FUAs), we nevertheless 

control for the effect of varying spatial delimitation in the analysis of urban growth, the 

geographical unit under consideration and the size have an important impact as to 

whether different kinds of agglomeration economies can be observed empirically. 

Overall, I investigate the urban growth of 75 functional urban areas in Mexico2, 

between 2000 and 2015. 

Second, this study uses a static and dynamic models in which several factors 

explaining urban productivity and they provide relevant evidence about the fact that 

‘wage and housing-cost data alone appear to be largely adequate for inferring changes 

of productivity in the cities (Albouy 2009). In this paper considered two different 

                                                 
2 OECD (2012). 
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independent variables to measure urban productivity, first considering the average 

house prices per squared metre in each municipality, this exercise is similar to the 

model show by Camagni et al. 2015 and the second measure of productivity is related 

with the wages.  

 

Methodology and data source. I consider 75 functional urban areas (FUAs) in 

Mexico from 2000 to 2015 period. The data used for the paper come from the Labour 

Force Surveys (National Occupation and Employment Survey, ENOE and the National 

Employment Survey, ENE), carried out by the National Institute of Statistics and 

Geography of Mexico (INEGI). Data from 2000 to 2004 are derived from the National 

Employment Survey (ENE) and from 2005 to 2015 data refer to the National 

Occupation and Employment Survey (ENOE). Both are household surveys which 

selection units are dwellings selected by sample techniques. 

The data provide information on both economically active (labor force) and non-

economically active population and is referred to persons aged 15 years old onwards. 

The surveys cover social and demographic information and provide details about job 

characteristics, incomes, work duration, demographics and education. Schooling was 

aggregate in five categories: no schooling or incomplete primary; complete primary; 

lower secondary; upper secondary and higher or tertiary. The classification of activity 

sector is: Agriculture, Fishing and Mining; Energy and water; Construction; 

Manufacturing (high-tech manufacturing, med-high tech manufacturing, med-low tech 

manufacturing, low tech manufacturing); Services (knowledge intensive services (KIS) 

excluding high-tech, high tech, less knowledge intensive services (LKIS)).  

The models presented are estimated in the case of the urban Mexican cities. The 

data used for static estimates are collected in panel form: the dependent variable is 

measured from 2000 to 2015 and the independent variables are time-lagged w.r.t. the 

dependent variable, and cover the 2000–2015 period averages. Dynamic estimates are 

based on a cross-sectional structure: the growth of the dependent variable is measured 

between 2000 and 2015, and regressed against values of the growth of independent 

variables. 
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Urban productivity is measured using different variables, in the first model by 

urban land rent3 (Richardson 1978, p. 324) and in the second model is measured by 

hourly wage (Albouy, 2009). Most empirical studies use one of them to define an index 

of net benefit.  

Indicators are needed to measure urban high-level functions, ‘borrowed size’ and 

‘borrowed functions’, and externalities. High-level functions are measured with the 

share of labour force employed in the Mexican Classification of Occupation (CMO). 

Following Camagni et al. (2015), the ‘borrowed size’ of a city is calculated as the 

spatially lagged population living in neighbouring cities discounted by distance. The 

‘borrowed functions’ of city c are instead calculated as the spatially-lagged functions of 

other cities, the same distance matrix as applied for the ‘borrowed size’ indicator. And 

city externalities are measured according to the level of specialization and 

competitiveness.  

The results of estimation show the individual contributions of these measures in 

the static models and provide to the development of agglomeration economies as 

captured by urban land rent and hourly wage. In the dynamic models the extension is 

related with the inclusion of interaction terms between borrowed size and externalities, 

on the one hand, and city size on the other.4  

Negative and significant evidence is found for the role of high-level functions, 

irrespective of the specification of the model, contrary the theoretical expectations, 

functions shift the agglomeration economies curve downwards. When interacted with 

the size of the city, the multiplicative term turned out to be significant and positive in 

the model with urban land rent dependent variable testifying that the positive effect of 

high value functions on urban productivity holds irrespective of the size of the city: both 

small and large cities benefit from increasing the high-value functions hosted, as 

                                                 
3 The average house prices per squared metre in each municipality, this indicator may have some limitations related 

to the restrictions imposed by national or local jurisdictions on urban land expansion that bias urban land price 

variations according to supply restrictions rather than to demand increases, we control for these possible distortions 

by cities (Cheshire and Sheppard 2002). 
4 Across all specifications including interacted terms, multicollinearity may be a potential issue, principally when 

continuous variables are interacted (Jaccard et al. 1990; Cortina 1993). In the estimates comprising interaction terms, 

this issue is tackled, as suggested in the relevant literature (e.g. Aiken and West 1991), by demeaning the interacted 

variables, thereby minimizing multicollinearity16 without modifying all other estimated parameters.  
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suggested by the literature. While in the model that consider hourly wages keeps up 

negative.  

Table 1 and 2 provides evidence that ‘borrowed functions’ and ‘borrowed size’ 

play different roles in explaining urban productivity, so that it is wise to separate them 

out. As far as ‘borrowed functions’ are concerned, in all specifications of the model to 

hourly wages dependent variable they have a positive role in explaining urban 

productivity per se, while they lose interpretative power when multiplied by city size, 

testifying that the intensity of their effect is the same for both small and large cities in 

both models. Our expectations on the ‘borrowed function’ effect are confuted. Both 

large and small urban areas gain benefits from exploiting functions hosted in nearby 

cities, in line with the result for the functions hosted in a city.  

A different result holds in the case of ‘borrowed size’; the term per se has 

significance, but turn out of signal irrespective of the specification of the model when 

multiplied with the size of the city they lose interpretative power to explain urban 

productivity related to wages. 

As regards urban externalities, these are instead largely dependent on urban size. 

The result shown suggests that, for an average size of the cities in the sample, 

externalities play role; however, this effect becomes significant and positive for 

different city sizes. 

The second set of estimations is devoted to identification of the determinants of 

dynamic agglomeration economies (Table 3 and 4); it therefore links the time change of 

urban productivity (measured with changes over time in the price of average downtown 

apartments per square meter) to urban size, and to the increases in high-level urban 

functions, borrowed size and borrowed functions. There are two important results:  

First, the urban size effect is negative to the urban dynamics in Mexican cities, 

large and small cities have heterogeneous opportunities to grow, and the explanations of 

their growth patterns reside in characteristics other than mere physical size. 

A second important result is that increases or decreases in urban functions 

explain urban growth, but depends of the specification of the model and the type of 

occupations that we considering in the high level functions. However, there are different 

examples of cities in Mexico in which whatever size may increase or decrease their 

dynamics by undergoing structural changes of their functions, holding their size 
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constant and productivity growth may be generated not only by large and mega-cities 

but also by medium-size ones. 

This paper try to highlight the role of agglomeration economies to explain urban 

growth using a static and dynamic approach including other determinants of urban 

productivity besides pure size, that is, the presence and evolution of structural elements 

such as the quality of the hosted functions or the specialization and competitiveness.  

Moreover the explicit introduction of the time dimension in both the theoretical and the 

empirical analysis (Alonso 1973; Meijers et al. 2015). Finally, an important theoretical 

distinction between static and dynamic agglomeration economies has therefore been 

applied throughout the paper following a similar method by Camagni et al. 2015 but 

with very different results to Mexican cities. 
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