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ABSTRACT: This study analyzes the effects of the agglomeration mechanisms proposed by Marshall (1920) on 
the intensity of the economies of localization and urbanization in the manufacturing industry, based on the creation 
of companies in Brazilian municipalities between 2011 and 2013. For this purpose, the following two-stage 
procedure was conducted: 1) estimation of regression models for count data to identify the type of agglomeration 
economy that contributes to new firm location and 2) use of the coefficients obtained in the first stage to assess the 
industry characteristics related to Marshall’s agglomeration mechanisms that may contribute to differences in the 
strength of those economies. Due to the results obtained, localization economies are more intense in the industries 
that employ workers with specific skills of the sector, and thus, can share a pooling of skilled workers. Similarly, 
knowledge spillovers act in a way to boost the economies of localization, providing an environment conducive to 
the transmission of knowledge and new ideas. However, localization economies are less intense in industries that 
have a greater dependence on manufactured inputs and the primary and energy sectors. Urbanization economies, in 
turn, are negatively related to labor market pooling and knowledge spillovers. On the other hand, the effects of input 
sharing and dependence on primary inputs on urbanization economies are positive and statistically significant. 
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RELAÇÕES INTERINDUSTRIAIS E AS ECONOMIAS DE AGLOMERAÇÃO NO 
BRASIL: UMA ABORDAGEM A PARTIR DO NASCIMENTO DE FIRMAS 

 

Resumo. Este estudo analisa os efeitos dos mecanismos de aglomeração propostos por Marshall (1920) sobre a 
intensidade das economias de localização e urbanização na indústria de transformação, com base na criação de 
empresas em municípios brasileiros entre 2011 e 2013. Para esse fim, o seguinte procedimento em duas etapas foi 
realizado: 1) estimativa de modelos de regressão para dados de contagem para identificar o tipo de economia de 
aglomeração que contribui para a nova localização da empresa e 2) uso dos coeficientes obtidos no primeiro estágio 
para identificar as características setoriais relacionadas aos mecanismos de aglomeração de Marshall que possam 
contribuir para as diferenças na intensidade dessas economias. Conforme os resultados obtidos, as economias de 
localização são mais intensas nas indústrias que empregam trabalhadores com habilidades específicas do setor e, 
portanto, podem compartilhar um conjunto de trabalhadores qualificados. Da mesma forma, os spillovers de 
conhecimento atuam de maneira a impulsionar as economias de localização, proporcionando um ambiente propício 
à transmissão de conhecimento e novas ideias. No entanto, as economias de localização são menos intensas nas 
indústrias que dependem mais dos insumos manufaturados e dos setores primário e energético. As economias de 
urbanização, por sua vez, estão negativamente relacionadas com o pooling do mercado de trabalho e os spillovers 
de conhecimento. Por outro lado, os efeitos do compartilhamento e da dependência de insumos primários nas 
economias de urbanização são positivos e estatisticamente significativos. 
 

Palavras-Chave: Nascimento de firmas; Mecanismos de aglomeração; Economias de localização; Economias 
de urbanização. 
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1. Introdution 
 
One of the issues addressed in the literature regarding agglomeration economies is the possibility 

for companies and workers to take advantage of positive externalities derived from the geographic 
concentration of economic activities, predominantly in large urban centers, wherein they find an 
environment that is more diversified and prone to knowledge -sharing -prone environment 
(GLAESER; KERR, 2009). In this line of research, the following two  types of agglomeration 
economies are analyzed: localization economies (MARSHALL, 1920), which derive from the 
benefits generated by the presence of same-industry firms in a specific region, and urbanization 
economies (JACOBS, 1969), wherein economic diversity benefits firms, particularly in large cities 
(JOFRE-MONSENY et al., 2011).  

Among the methods most commonly used to quantify the effects of agglomeration economies, 
the research strategy based on firm creation is an underused approach, especially because firm 
location choice involves many determinants that are often difficult to measure, such as the 
technological level of firms and worker efficiency (COMBES; GOBILLON, 2014). Those studies 
hypothesize that entrepreneurs locate their firms based on a profit maximization analysis. In this case, 
the existence of evidence for agglomeration economies, which lead to productivity gains, favors 
concentration of firms in specific geographical locations (ROSENTHAL; STRANGE, 2004). 

Dumais et al. (2002), for example, analyze the process of geographical concentration of 
manufacturing firms in the United States based on a dynamic approach that decomposes aggregate 
concentration changes into portions attributable to plant creations, expansions, contractions and 
closures. Conversely et al. (2003) address the geographical and organizational nature of 
agglomeration economies in the United States by analyzing firm creation and their employment 
levels.  

Despite the need to assess the presence of agglomeration economies, theoretical and empirical 
studies have more recently focused on identifying the determinants of this phenomenon. Thus, in line 
with the precepts of Marshall (1920), who identifies one of the determinants of agglomeration of 
firms and people in external economies, this study aims to associate agglomeration economies with 
the following factors that affect the geographical distribution of economic activities: 1) the formation 
of clusters of specialized workers and the production of new ideas (labor market pooling); 2) the 
physical conditions of the region, such as climate and soil types, and the availability of and ease of 
access to production inputs and consumer markets (input sharing); and 3) the existence of knowledge 
spillovers.  

 In this line of research, studies addressing theoretical and empirical aspects have been published 
in the economic literature (ROSENTHAL; STRANGE, 2001; GLAESER; KERR, 2009; ELLISON 
et al., 2010; JOFRE-MONSENY et al., 2011; JOFRE-MONSENY et al., 2014). In the Brazilian 
literature, studies regarding agglomeration economies have predominantly addressed industrial 
employment growth and effects on wages. However, no Brazilian studies assessing those mechanisms 
based on firm creation have been published thus far. From the standpoint of companies, Brazilian 
studies have focused on industry clustering and geographical location, albeit without assessing the 
importance of agglomeration economies for this process. Garcia (2001), Britto and Albuquerque 
(2002), Rezende et al. (2012) and Sobrinho and Azzoni (2015) are examples of such studies.  

In this context, the study addresses the location of new manufacturing firms in Brazilian 
municipalities, created during the period from 2011 to 2013, as a function of the agglomeration 
mechanisms proposed by Marshall (1920): labor market pooling, customer-supplier relationship and 
knowledge spillovers. For this purpose, a two-stage estimation procedure is conducted, following the 
method of Jofre-Monseny et al. (2014). First, Poisson and negative binomial regression models are 
estimated for count data to identify, for each sector, the type of agglomeration economy that 
contributes to new firm locations. Then, the industry characteristics related to Marshall’s 
agglomeration mechanisms (labor market pooling, customer-supplier relationship and knowledge 
spillovers) that determine differences in the incidence of those economies are assessed using the 
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coefficients obtained in the first stage and the generalized method of moments (GMM) with 
endogeneity control. 

Accordingly, the present study improves on that of Jofre-Monseny et al. (2014), which has 
limitations, particularly regarding the empirical analysis method. The study mentioned used the 
weighted least squares method (WLSM) to analyze the effect of Marshall’s agglomeration 
mechanisms on agglomeration economies, disregarding possible endogeneity problems. Diversely, 
the analysis performed in this study allows assessing the relative importance of each of Marshall’s 
agglomeration mechanisms, considering its incidence in different geographic scales using sample 
exclusion criteria. Furthermore, we use a 100% formal database, the Relação Anual de Informações 

Sociais Identificada - RAIS identificada (identified RAIS - Annual Social Information Report), with 
no limit to the size of municipalities.  

 Thus, the present study contributes to the empirical literature regarding agglomeration 
mechanisms shaping the geography of economic activities by adopting an underused strategy, 
especially in Brazil: assessing agglomeration economies based on firm creation. In the analysis of 
agglomeration economies, the basic hypothesis of this approach takes into account the choice of the 
place where the entrepreneurs install their plants as a function of a profit maximization analysis. If 
agglomeration economies are present, they generate productivity gains that may induce a 
disproportionate concentration of firms at specific points in space. Thus, the location and spatial 
concentration of new firms become potential sources of investigation of agglomeration economies. 
In addition, the studies of agglomeration economies through the birth of firms do without data on 
capital, which is subject to high imprecision and whose access is notoriously difficult. Another quality 
is that new establishments are not restricted by previous decisions. They decide where to locate and 
how much labor to hire based on the current economic environment, which is exogenously given 
(ROSENTHAL; STRANGE, 2004). Another novel aspect of this study is the association of 
agglomeration economies with determinants of the geographical distribution of economic activities 
according to Marshall’s agglomeration mechanisms. Furthermore, localization and urbanization 
agglomeration economies are initially measured separately for the different sectors of the 
manufacturing industry to allow a sector-level analysis of variability in those effects. 

The results indicate that localization economies are more intense in the industries employing 
workers with specific sectoral skills. Similarly, knowledge spillovers act in a way to boost the 
localization economies, providing an environment conducive to the transmission of knowledge and 
new ideas. On the other hand, localization economies are less intense in industries that have a greater 
dependence on manufactured inputs and the primary and energy supply sectors. Urbanization 
economies, in turn, are negatively related to labor market pooling and knowledge spillovers. 
However, the effects of input sharing and dependence on primary inputs on urbanization economies 
are positive and statistically significant. 

In addition to this introduction, the study is organized as follows: Section 2 describes the 
empirical strategy, Section 3 presents the database and the treatments performed, Section 4 describes 
how the variables representative of agglomeration mechanisms were measured, Section 5 discusses 
the empirical results, and Section 6 presents the final considerations. 

 
2. Empirical strategy 

 
The central idea of the present study is to analyze the relative importance of each of Marshall’s 

agglomeration mechanisms – labor market pooling, customer-supplier relationship and knowledge 
spillovers – by analyzing new firm locations in Brazilian manufacturing industries. For this purpose, 
based on the method proposed by Jofre-Monseny et al. (2014), this study initially assesses, for each 
industry, the possible effects of (localization and urbanization) agglomeration economies on the 
explanation for firm creation. Subsequently, based on the coefficients obtained in those estimations, 
Marshall’s agglomeration mechanisms that may explain differences in the incidence of those 
economies are analyzed. 
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However, studying agglomeration economies based on firm creation has advantages and 
limitations. One of the main advantages is the fact that this type of analysis usually requires no data 
regarding capital (for example, capital, labor, equipment and land stock), to which access is 
notoriously difficult. Moreover, new firms are not limited by previous decisions. Thus, their location 
choices and decisions about how much labor to hire, based on the current economic environment, are 
determined exogenously.  

The following are the main disadvantages: 1) the possibility of an absence of firm creation in 
specific locations in the period and sectors analyzed, which may limit the choice of econometric 
methods; and 2) the tendency of new firms to locate in areas with a preexisting concentration of 
industrial activities. These facts limit the choice of more restrictive econometric methods because 
they cause the presence of censored observations in the sample (ROSENTHAL; STRANGE, 2004; 
COMBES; GOBILLON, 2014). Rosenthal and Strange (2003), for example, analyze the geographical 
scope of agglomeration economies by concurrently measuring firm creation and associated job levels 
using tobit and probit models. More recently, Jofre-Monseny et al. (2011, 2014) include count data 
in the analysis of new firm creation using Poisson regression models. 

The firm creation process can be expressed using the random profit function approach proposed 
by Carlton (1983), assuming the following linear expected profit function: 

 ���� = ����� . 
���� + ����� . 
����� + ���� �′ + ���� (1) 
 
where ���� denotes the profit of firm � in industry � and municipality �. Profit is determined by the 
following variables: 1) localization economies, which are measured as the logarithm of the 
employment level in industry � of municipality � (
����); 2) urbanization economies, which are 
measured as the logarithm of the overall employment level in municipality � minus the employment 
in industry � (
�����); 3) ���� , the vector with the other control variables; and 4) ����, the random 
error term.  

In practice, ���� cannot be observed. However, a conditional logit model can be constructed by 
assuming a Weibull distribution for ���� (DUMAIS et al, 2002). Therefore, the probability that firm 
k is located in the geographical unit c has the following conditional logit form: 

 

Pr(firm � is located in �) = 
+�,����� . 
���� + ����� . 
����� + ���� ��-
∑ ,����� . 
���� + ����� . 
����� + ���� ��-�

 (2) 

 
However, Guimarães et al. (2003) warn that using the conditional logit method to model firm 

location decisions brings problems when working with complex choice scenarios with a large number 
of spatial alternatives. In this case, the conditional logit model can be estimated regardless of the 
number of choices, based on an equivalence relation between the conditional logit likelihood function 
and the Poisson regression, as follows: 

 /(0��) = 
+�,����� . 
���� + ����� . 
����� + ���� �′- (3) 
 

where the dependent variable (0��) is the number of new firms in industry � and municipality �. 
The Poisson distribution is appropriate when the dependent variable has only non-negative 

integer values and can be used to model the number of occurrences of an event (CAMERON; 
TRIVEDI, 2009). The Poisson distribution for a specific observation has the following probability of 
occurrence of a count y in a given period, area or region: 

 12 34 = 56 = ℯ�89: 5! ,              5 = 0, 1, 2, …  ⁄  (4) 
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where 9 is the expected number of occurrences or the estimated mean incidence rate of a specific 
phenomenon for a given exposure and 5 is a non-negative number that represents the number of 
occurrences of the dependent variable. 

Because there is only one parameter in the Poisson distribution, the mean and variance are equal, 
that is, /(4) = 9 and BC2(4) = 91. This property is known as Poisson equidispersion.  

Although the Poisson regression model is an alternative to count data estimation, the restrictive 
data dispersion assumption (the Poisson equidispersion assumption) is not usually satisfied because 
the variance of count data tends to exceed the mean2. In this case, for this type of data, the variance 
of the dependent variable usually exceeds its mean. This characteristic is termed overdispersion, and 
it may be attributed to the presence of undetected data heterogeneity. Disregarding the existence of 
overdispersion when estimating a Poisson model may generate biased parameters (CAMERON; 
TRIVEDI, 2005). 

Alternatively, the negative binomial model may be used to address the overdispersion problem. 
This model incorporates a random component (α), with a Gamma distribution, into the Poisson model, 
treating the overdispersion process as a result of undetected heterogeneity (WOOLDRIDGE, 2002). 
In this case, the density function of the negative binomial distribution is as follows: 

 

ℎ35|9, F6 = Γ(H�I + 5)
Γ(H�I)Γ(H�I + 5) J H�I

H�I + 9K
LMN

O 9
9 + H�IP:

 (5) 

 
where H is equal to 1 F⁄  and represents the degree of data scattering and Γ indicates a standard Gamma 
function. The negative binomial model is non-linear and commonly estimated using the maximum 
likelihood estimation method. 

Thus, the possible effects of agglomeration economies on new firm creation were estimated using 
the Poisson and negative binomial models to enable assessing the sensitivity of the results considering 
different count models.  

A goodness-of-fit chi-square test was performed to assess the fit of the Poisson regression model 
(CAMERON; TRIVEDI, 2009). A non-significant test indicates that the model has a good fit to the 
Poisson distribution. Conversely, a significant test strongly suggests the existence of a data scattering 
problem, and the negative binomial model should be used in this case. Moreover, as previously 
mentioned, the second research stage aims to identify the industry characteristics that may explain 
inter-industry differences in the importance of localization and urbanization economies based on 
Marshall’s agglomeration theory. For this purpose, the following estimated equation was used: 

 �QR�� �� S�� = H + ��T� + U��� + �� (6) 
 

where T� is a vector of explanatory variables that measure Marshall’s agglomeration factors, that is, 
labor market pooling, knowledge spillovers and input sharing; �� is a set of control variables; and �� 
is a random error term. This equation was estimated for the following dependent variables: the 
coefficients of the localization (�Q���� ) and urbanization (�Q���� ) economies estimated using Equation 
(3). 

However, as noted by Combes and Gobillon (2014), virtually all local variables explaining firm 
location choices may be considered endogenous, which remains overlooked in empirical research 
studies on this subject. In Ellison et al. (2010), for example, instrumental variables representative of 
the measures of inter-industry relations are constructed based on United Kingdom data and are then 
used to define the corresponding variables for the United States. However, the authors concede that 

                                                           

1 The standard mean parameterization is 9 = exp (+��) to ensure that 9 > 0. This implies that based on the property of 
equidispersion of the Poisson distribution, the model is intrinsically heteroscedastic (CAMERON; TRIVEDI, 2009).  

2 Overdispersion has consequences that are qualitatively similar to those of failure of the homoscedasticity property in 
linear regression models (CAMERON; TRIVEDI, 2005). 
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such instruments will only reduce the simultaneity bias if the agglomeration mechanisms similarly 
affect firm location choice in the United Kingdom and in the United States, which is unlikely.  

In this context, the generalized method of moments (GMM) was used to estimate those 
parameters to correct possible endogeneity problems between the coefficients of localization and 
urbanization economies, the dependent variables of the model, and the Marshall’s agglomeration 
mechanisms, i.e., the explanatory variables. The values of those explanatory variables lagged by one 
or two periods (Y − 1, Y − 2) were used as measuring instruments of Marshall’s agglomeration 
mechanisms. As highlighted by Wooldridge (2002), GMM is used to control for endogeneity and 
belongs to a class of estimators that combine the main methods of generalized estimation of the 
parameters of linear and nonlinear models, thereby overcoming autocorrelation, heteroscedasticity 
and multicollinearity problems.  

Notwithstanding the aforementioned advantages of using the GMM, it should be noted that the 
efficiency of the GMM is subject to the following set of constraints: 1) the included instrumental 
variables must be correlated with the endogenous variables and 2) the instrumental variables must be 
orthogonal to the random error term. In this context, the endogeneity test using the C statistic, or 
“difference-in-Sargan” statistic, and the Sargan-Hansen robustness test (1982) were used to assess 
the validity of the instrumental variables (CAMERON; TRIVEDI, 2009). 

  

3. Database and description of variables 
 
The database used was constructed from secondary data extracted from the Relação Anual de 

Informações Sociais Identificada - RAIS identificada (Annual Social Information Report - identified 
RAIS), published by the Ministry of Labor and Employment (Ministério do Trabalho e Emprego), in 
2011, 2012 and 2013. Identified RAIS enables monitoring firms across years using the National 
Registry of Legal Entities (Cadastro Nacional da Pessoa Jurídica – CNPJ) and provides key data for 
the present study, including opening and closing dates, location, labor stock and activity sector.  

In relation to the timeframe used, specifically the final year is justified by the availability of 
information, being the most recent year at the time of writing the article. Thus, since a three-year 
period is the minimum time span necessary for the signature counting process and, as such, has been 
defined for the counting of new forms, 2011 is the initial year. In addition, although the data for the 
calculation of the creation of firms are available for several years, the information necessary for 
calculations of other variables, such as the input-output matrix, are not available for every year. 

Some exclusion criteria were used to reduce the sample size. Initially, companies with more than 
one subsidiary were removed from the sample, thereby excluding firm creation resulting from the 
expansion of preexisting companies. Firms with statutory employment relationships were also 
removed, thereby excluding government-owned companies from the analysis. Also, only new firms 
active in the reference year were kept in the sample.  

Because the second stage of the analysis involved constructing variables representative of 
agglomeration mechanisms and input sharing between them, it required performing a matching3 
procedure between the industry sectors of the National Classification of Economic Activities 
(Classificação Nacional de Atividades Econômicas – CNAE) and the activities of the input-output 
matrix, according to the correspondence between the CNAE 2.0 Groups and the list of activities 
provided by the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e 
Estatística – IBGE). This matching procedure resulted in a total of 30 industrial sectors, as outlined 
in Table A1 in the Appendix. 

To estimate parameters indicative of localization and urbanization economies, the dependent 
variable is defined as the number of firms created in 2011, 2012 and 2013 by industry sector and 
location. The definition of new firms was based on the identified RAIS, which allows monitoring 
companies over the years using their CNPJ number, including opening and closing dates, location, 

                                                           

3 The compatibilization was necessary for the calculation of the input sharing variable, since the activities defined in the 
input-output matrix are more disaggregated in relation to the division presented in the CNAE for the manufacturing 
industry. 
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work stock and activity sector. The variable “new firms” is defined as the number (count) of firms 
created and active in the reference years, by industry and location, and filtered by the exclusion 
criteria mentioned above. 

The data collected from the RAIS database refer to the manufacturing industry at the group level, 
that is, a three-digit code, according to the CNAE 2.0. To avoid simultaneity, the explanatory 
variables are measured using 2010 data. Furthermore, all explanatory variables are expressed as 
logarithms. 

As shown in Equation 3, the vector of explanatory variables consists of three dimensions: 1) 
localization economies, which are measured as the logarithm of the employment level in industry � 
and municipality �; 2) urbanization economies, which are measured as the logarithm of the overall 
employment level in municipality � minus the employment level in industry �; and 3) a set of control 
variables for geographical or location characteristics.  

The control variables include the logarithm of the municipality area and regional dummies 
(North, Northeast, Southeast, South and Central-West)4. For some industry-municipality pairs, the 
number of employees is zero, which precludes logarithmic transformation of the variables. To 
circumvent this problem, the method proposed by Crépon and Duguet (1997) was adopted. In this 
approach, a dummy variable with a value of 1 is created if the employment of a specific industry-
municipality pair is zero, and it is assigned a value of 0 otherwise. The dummy variable is then added 
to the employment level, and subsequently, this sum is log-transformed. In the estimates, the dummy 
variable created is included as a regressor. 

Equation 3 is estimated separately for the 30 industry sectors analyzed, thereby obtaining 
estimates of the coefficients of localization (�Q���� ) and urbanization (�Q���� ) economies for each sector. 
After estimating the effect of localization and urbanization economies on new firm location, the next 
stage is to assess how some industry characteristics affect the patterns of localization and urbanization 
economies in the geographical space of new firms.  

For this purpose, the estimates of coefficients of localization (�Q���� ) and urbanization (�Q���� ) 
economies are regressed on the variables that measure the characteristics of the industry. Specifically, 
the hypothesis that the following industries have strong localization and/or urbanization economies 
is tested: 1) industries that employ workers with industry-specific skills (labor market pooling); 2) 
industries that extensively use manufactured inputs (input sharing); and 3) industries that extensively 
use knowledge (knowledge spillovers). This method makes it possible to identify which of these three 
industry characteristics are more important to explain why firms prefer to locate where the density of 
their industry sector is high (localization economies) or where more diversified industry environments 
are found (urbanization economies) (JOFRE-MONSENY et al., 2014). 

 
4. Measurement of agglomeration mechanisms 

 
Variables representative of industry characteristics describe Marshall’s agglomeration 

mechanisms and are calculated as follows: 
Labor market pooling(�[[\�]^): This variable is representative of the advantages to firms and 

workers obtained by locating in concentrated markets. Thus, if labor market pooling is a relevant 
agglomeration theory, the incentive for companies and workers of the same industry sector to locate 
near each other, given the existence of workers with sector-specific skills, will be stronger (Rosenthal 
& Strange, 2001).  

Similarly to Bacolo et al. (2010), Ellison et al. (2010), Jofre-Monseny et al. (2014), the proxy 
variable for labor market pooling was calculated using occupation to represent the skills of workers. 
For this purpose, the 2002 Brazilian Classification of Occupations (Classificação Brasileira de 

                                                           

4 The inclusion of regional dummies is important since the methodology used in the Jofre-Monseny et al. (2014) study 
was initially applied to Spain, a country quite different from that analyzed in this article, Brazil. Unlike Spain, Brazil is 
a continental country with great heterogeneity, which can lead to different impacts of the economies of urbanization 
and location in each region. 
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Ocupações – CBO; CBO 2002) of the IBGE, which is available in the RAIS statistical records, was 
used at the subgroup level, with 192 occupations, considering its distribution by labor stock. 
According to the IBGE, the CBO describes and ranks the occupations within a hierarchical structure, 
thereby allowing aggregation of information about the workforce based on occupational 
characteristics, such as functions, tasks and obligations, and on the content of the work, that is, 
knowledge, skills and personal attributes, among others. 

Thus, the objective is to create a proxy that measures the specificity of workers in each industry 
in terms of skills. This was achieved by calculating a measure of occupational dissimilarity between 
this industry sector and the rest of the economy, the index of dissimilarity. Also known as the Duncan 
Segregation Index, because it was proposed by Duncan and Duncan (1955), this index compares the 
occupational structure of each industry with the rest of the economy as follows: 

 

1[[\�]^�� = 1
2 _ `a��a� − a���a −�`�

 (7) 

 
where [ is the occupation index; a�� is the number of workers in occupation [ of industry �; a� is the 
number of workers in industry �; a��� is the number of workers in occupation [ minus the total 
workforce of industry �; and a −� is total workforce of the economy minus the workforce of industry �. This variable ranges from 0 to 1 and may be interpreted as the fraction of workers in industry � that 
must change occupation to simulate the occupational structure of the economy. Thus, the more 
specialized the occupational structure is, the closer to 1 the values of this variable will be, that is, the 
more specific the industry will be in terms of worker skills (JOFRE-MONSENY et al., 2014). 

Knowledge spillovers (b��\\[c
2b): This variable refers to the ease with which companies and 
workers located nearby establish informal relations, thereby enabling the exchange of knowledge and 
ideas relevant to the improvement of industrial products and processes (Marshall, 1920). The present 
study is based on the hypothesis that knowledge spillovers are more important in knowledge-intensive 
industries, that is, in industries with greater human capital needs (JOFRE-MONSENY et al., 2014). 

To test this agglomeration mechanism, two complementary lines of research can be followed: 1) 
the relationship between city growth and innovation (DURANTON; PUGA, 2001; JAFFE et al., 
1993; CARLINO et al., 2007); and 2) growth and skills in cities (GLAESER; RESSENGER, 2010). 
However, these strategies are difficult to measure, especially regarding the calculation of variables 
representative of innovations and skills. Therefore, the knowledge spillovers variable is measured as 
the number of workers with a university degree employed in the industry. The variable was 
constructed based on the distribution of workers by level of education, which was available in the 
RAIS and measured as follows: 

 

b��\\[c
2b�� = d[YC\ ]e�f
2 [g �[\\
^
 ^2CheCY
b�d[YC\ ]e�f
2 [g i[2�
2b�  (8) 

 
The hypothesis that same-sector industries co-locate to benefit from knowledge spillovers is 

consistent with the idea that location effects are more important in industries with high fractions of 
skilled workers. Similarly, high levels of urbanization economies in knowledge-intensive industries 
suggest that companies co-locate in large urban areas to benefit from some form of tacit knowledge 
of workers (JOFRE-MONSENY et al., 2014). 

Input sharing (j]�eY kℎC2�]^): This variable refers to the advantages of firm concentration 
associated with sharing a larger base of suppliers and, simultaneously, customers. According to this 
premise, firms will be more efficient when located near input suppliers because they will be able to 
minimize their transportation costs. Furthermore, the greater the dependence on inputs is, the greater 
the incentive for these firms to locate in areas with a high firm concentration. The 2010 Brazilian 
System of Input-Output Matrices, with 68 industry sectors or activities and 128 products, was used 
to quantify this variable.  
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This matrix was constructed based on the National Accounts published by the IBGE following 
the method proposed by Guilhoto and Sesso Filho (2005; 2010). As previously mentioned, this 
required performing a matching procedure between the CNAE industry sectors and the input-output 
matrix activities based on the match between the CNAE 2.0 Groups of the IBGE. Furthermore, this 
matrix was chosen because it includes more updated data compatible with the study period. 

The variable measuring the relative importance of manufactured inputs for the industry was 
constructed following Rosenthal and Strange (2001) and Jofre-Monseny et al. (2014), dividing the 
purchased manufactured inputs by the total number of sales of each industry sector analyzed: 

 

j]�eY kℎC2�]^�� = d[YC\ ]e�f
2 [g j]�eYb�d[YC\ ]e�f
2 [g kC\
b�  (9) 

 
Thus, if industries with evidence of localization economies use manufactured inputs intensively, 

one of the reasons for these industries to locate in environments that are economically more 
specialized is easier sharing of input suppliers. Conversely, if industries with strong urbanization 
economies tend to use manufactured inputs intensively, input sharing will be a reason for these firms 
to locate in large cities (JOFRE-MONSENY et al., 2014). 

In addition to variables representative of Marshall’s agglomeration mechanisms, natural 
advantage was used as a control variable. Natural advantage is a set of factors that affect the location 
of economic activities, such as the abundance of natural resources and cost of energy (ELLISON; 
GLAESER, 1999). Intuitively, if a specific location can provide easier access to natural resources and 
energy, industries that use these factors of production more intensively will tend to concentrate at that 
location.  

Using again the 2010 Brazilian System of Input-Output Matrices, the natural advantage variable 
is defined as the sum of inputs purchased from the primary and energy sectors divided by the total 
sales of each industry sector analyzed. To calculate this variable, the following input-output matrix 
sectors are analyzed: agriculture, including agricultural and postharvest support; animal husbandry, 
including animal husbandry support; wood industry; fisheries and aquaculture; coal and nonmetallic 
mining; oil and natural gas extraction, including support activities; iron ore mining, including 
beneficiation and agglomeration; and non-ferrous mining, including beneficiation. The electricity, 
natural gas and other utilities sector was considered as the power supply sector. 

A set of binary variables characteristic of the location, large regions, sector, firm size and 
technological intensity was also used. The technological intensity variable was calculated according 
to the classification of the Organization for Economic Co-operation and Development (OECD), 
which groups the manufacturing industry sectors according to their technological intensity: high, 
medium-high, medium-low and low. Thus, the variable has a value of 0, 1, 2 or 3 if the industry has 
low, medium-low, medium-high and high technological intensity, respectively. Table A2 in 
Appendix outlines the classification according to the technological intensity of the sectors analyzed. 

 
5. Results 

 
5.1 Descriptive analysis of the sample 

 
The sample used is formed by 106,395 firms (creations) between 2011 and 2013, distributed by 

sector, as outlined in Table 1. Table 1 presents the maximum number of firms created in each sector, 
considering their geographical location and the percentage of municipalities with zero creations. In 
the industries of biofuel production and oil refining and coking plants, for example, no new firms 
were created in approximately 99% of Brazilian municipalities during the study period. 
  



Patrícia Araújo Amarante, Magno Vamberto Batista da Silva, Paulo Aguiar do Monte  

 

Revista Brasileira de Estudos Regionais e Urbanos, v. 13, n. 3, p. 309-339, 2019 

318

Table 1 - Brazil: Firms created in the manufacturing industry, 2011-2013 

Sectors 
New 
Firms 

New 
Firms (%) 

Maximum 
Municipalities 
with zero firm 
creations (%) 

1. Meat packing and production of meat products, 
including dairy and fishery products 

2,092 1.97 38 (Brasília-DF) 78.53 

2. Sugar manufacture and refining  54 0.05 4 (Catanduva-SP) 99.16 
3. Other food products 10,447 9.82 355 (São Paulo-SP) 52.45 
4. Manufacture of beverages 422 0.40 33 (Brasília -DF) 94.47 
5. Manufacture of tobacco products 44 0.04 8 (Santa Cruz do Sul-RS) 99.46 
6. Manufacture of textiles 3,376 3.17 265 (São Paulo-SP) 83.23 
7. Manufacture of apparel and accessories 23,466 22.06 3933 (São Paulo-SP) 58.62 
8. Manufacture of footwear and leather goods 4,114 3.87 547 (Franca-SP) 87.40 
9. Manufacture of wood products 3,473 3.26 64 (São Paulo-SP) 74.52 
10. Manufacture of cellulose, paper and paper 
products 

898 0.84 100 (São Paulo-SP) 92.15 

11. Printing and copying 4,776 4.49 853 (São Paulo-SP) 79.89 

12. Oil refining and coking plants 32 0.03 
2 (Cascavel-PR, 

Fortaleza-CE, Diadema-
SP and Araucária-PR) 

99.46 

13. Biofuel production 47 0.04 3 (Jataí-GO) 99.26 
14. Production of other organic and inorganic 
chemicals, resins and elastomers 

339 0.32 15 (São Paulo-SP) 95.99 

15. Manufacture of pesticides, disinfectants, paints 
and various chemicals 

513 0.48 18 (São Paulo-SP) 94.25 

16. Manufacture of cleaning products, cosmetics/ 
perfumes and toilet preparations 

553 0.52 51 (São Paulo-SP) 93.84 

17. Manufacture of pharmaco-chemical and 
pharmaceutical products 

79 0.07 10 (São Paulo-SP) 98.94 

18.Manufacture of rubber and plastic products 2,228 2.09 192 (São Paulo-SP) 86.34 

19. Manufacture of non-metallic mineral products 6,801 6.39 
125 (Cachoeiro de 

Itapemirim-ES) 
60.93 

20. Production of pig iron/ ferrous alloys, steel and 
seamless steel tubes 

148 0.14 17 (São Paulo-SP) 97.97 

21. Metallurgy of nonferrous metals and metal 
smelting industry 

376 0.35 26 (São Paulo-SP) 95.87 

22. Manufacture of metal products, excluding 
machinery and equipment 

12,676 11.91 556 (São Paulo-SP) 57.25 

23. Manufacture of computers, electronics and 
optical products 

628 0.59 77 (São Paulo-SP) 95.90 

24. Manufacture of electrical machinery and 
equipment 

679 0.64 98 (São Paulo-SP) 94.90 

25. Manufacture of machinery and mechanical 
equipment 

2,172 2.04 142 (São Paulo-SP) 87.78 

26. Manufacture of cars, trucks and buses, 
excluding parts 

399 0.38 20 (Goiânia-GO) 95.42 

27. Manufacture of parts and accessories for motor 
vehicles 

736 0.69 80 (São Paulo-SP) 93.84 

28. Manufacture of other transport equipment, 
excluding motor vehicles 

270 0.25 25 (Manaus-AM) 96.86 

29. Manufacture of furniture and products of 
various industries 

11,695 10.99 635 (São Paulo-SP) 61.11 

30. Maintenance, repair and installation of 
machinery and equipment 

12,862 12.09 1463 (São Paulo-SP) 69.79 

Source: Authors, based on RAIS data.  
 



Inter-industry relations and agglomeration economies in Brazil: an approach based on firm creation 
 

Revista Brasileira de Estudos Regionais e Urbanos, v. 13, n. 3, p. 309-339, 2019 

319

The data also indicate that new firms were predominantly created in the following sectors: 
manufacture of apparel and accessories (23,466); maintenance, repair and installation of machinery 
and equipment (12,862); manufacture of metal products, excluding machinery and equipment 
(12,676); manufacture of furniture and products of various industries (11,695); and other food 
products (10,447).  

Conversely, the following sectors had the lowest number of firm creations: oil refining and 
coking plants (32); manufacture of tobacco products (44); biofuel production (47), sugar manufacture 
and refining (54); and manufacture of pharmaco-chemical and pharmaceutical products (79). The 
geographical concentration of new firm creation is noteworthy. The municipality of São Paulo, for 
example, has the highest number of creations in virtually all sectors. 

Table 2 presents descriptive statistics for the variables used to measure the role of agglomeration 
mechanisms in explaining the sources of localization and urbanization economies. The data indicate 
that the highest percentages of firms created are found in the Southeast and South regions, with 
45.25% and 27.74%, respectively, and that 97.60% of industries have from 0 to 19 workers and are 
predominantly located in large cities, with populations greater than 100,000 inhabitants.   

 

Table 2 - Brazil: Descriptive statistics from the database: mean, minimum and maximum 
values (2011-2013) 

Variables Mean Minimum Value Maximum Value 

Agglomeration mechanisms    

Pooling 0.61 0.49 0.77 

Spillovers 0.05 0.01 0.31 

Input Sharing 0.28 0.09 0.38 

Natural factors of agglomeration     

Natural Advantage  0.03 0.00 0.22 

Firm characteristics    

From 0 to 19 workers*  97.60 0 1 

From 20 to 99 workers*  2.02 0 1 

From 100 to 499 workers* 0.31 0 1 

500 or more workers* 0.08 0 1 

Technological Intensity 0.46 0 3 

Location characteristics    

North*  3.03 0 1 

Northeast* 15.23 0 1 

Southeast* 45.25 0 1 

South* 27.74 0 1 

Central-West* 8.75 0 1 

Up to 5.000*  34.27 0 1 

From 50,001 to 100,000* 13.96 0 1 

From 100,001 to 500,000* 30.65 0 1 

More than 500.000* 27.52 0 1 

Observations                                  106,39  
   

 Source: Authors, based on RAIS data. 

 Note: *Represents a binary variable. For binary variables, the mean should be interpreted as the ratio. 
 
Labor market pooling reflects the possible advantages for companies and workers because they 

are located in regions with dense labor markets. In this case, if this is a relevant agglomeration 
mechanism, industries employing similar workers should be concentrated, thereby benefiting from 
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knowledge transfers generated by worker mobility between industries. The closer to one labor market 
pooling is, the stronger the pooling effects on the generation of agglomeration economies will be. 
The mean labor market pooling is 0.61, and manufacture of footwear and leather goods is the industry 
sector that employs workers with the most specific skills, with pooling of 0.77. Conversely, oil 
refining and coking plants is the sector that employs the least specialized workers, with pooling of 
0.49.  

The mean fraction of graduate workers, a proxy for the variable knowledge spillovers, which is 
the agglomeration mechanism that measures the transfer of knowledge and ideas that may occur 
between companies and workers close to each other, is 0.05. The industry of manufacture of 
pharmaco-chemical and pharmaceutical products has the highest fraction of qualified workers, with 
spillover of 0.31, whereas manufacture of footwear and leather goods has the lowest fraction, 0.01 

Regarding the variable input sharing, which reflects the advantages derived from a greater 
possibility of sharing suppliers and customers provided by economically concentrated environments, 
the mean value is 0.28. Manufacture of cars, trucks and buses, excluding parts, is the industry with 
the highest use of manufactured inputs, 0.38, whereas sugar manufacture and refining has the lowest 
use, 0.09. Furthermore, the use of primary and energy inputs in relation to sales, the natural advantage, 
is highest for the industry of production of organic and inorganic chemicals, resins and elastomers, 
0.22, and has a mean value of 0.03.  

 
5.2 New firm location and agglomeration economies 

 
The next stage aims to identify the effects of (localization and urbanization) agglomeration 

economies on each sector explaining new firm creation. Table 3 outlines the 30 estimates made for 
each industry sector studied by analyzing the results of the Poisson and negative binomial models. 
The dependent variable is new firm count by sector and location. The explanatory variables are 
employment in industry (localization economies) and employment in industry minus employment in 
the sector (urbanization economies). Control variables include regional fixed effects (dummies for 
each of the five Brazilian regions) and the area of the municipality in km².  

The magnitude of the parameters estimated varies slightly between the first two specifications, 
but their significance and signs do not. Table A3 in the Appendix describes the robust estimates and 
standard errors of location and urbanization economies of all sectors, calculated using the Poisson 
model, while Table A4 describes the complete results of the negative binomial model. A goodness-
of-fit chi-square test was performed to assess the fit of the Poisson regression model (Cameron & 
Trivedi, 2009), which was significant for all study sectors, thus indicating the existence of significant 
differences between the predicted and the observed values of the dependent variable, firm creations; 
that is, the model does not fit the data well. Therefore, the estimates made using the negative binomial 
model should be more robust because this model is more indicated in the presence of overdispersion.  

Thus, considering the estimates from the negative binomial model controlled for area and region, 
the mean value of the parameters of localization economies is 0.0262, with a standard deviation of 
0.2205. For 28 of the 30 industry sectors, the estimated coefficient is significant and mostly positive; 
that is, localization economies may positively affect firm creation. The mean location elasticity 
estimates range from -0.2852, in the industry sector of maintenance, repair and installation of 
machinery and equipment, to 0.3609, in the sector of manufacture of apparel and accessories.  

Regarding the manufacturing industries of meat packing and production of meat products, 
including dairy and fishery products; other food products; manufacture of beverages; manufacture of 
non-metallic mineral products; manufacture of metal products, excluding machinery and equipment; 
manufacture of machinery and mechanical equipment; manufacture of furniture and products of 
various industries; and maintenance, repair and installation of machinery and equipment, the 
localization economies had a significantly negative effect on new firm location decisions. Regarding 
the sectors of manufacture of wood products and production of organic and inorganic chemicals, 
resins and elastomers, the localization economies had a non-significant effect on firm creation.  
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Conversely, the mean value of the parameters of urbanization economies is 0.6728, with a 
standard deviation of 0.2222. Furthermore, the estimated coefficient of urbanization economies is 
positive and significant for all industry sectors analyzed. The lowest estimated coefficient is 0.3331, 
for the manufacture of apparel and accessories industry sector, whereas the three highest coefficients 
are found for the industries of maintenance, repair and installation of machinery and equipment 
(1.0058), manufacture of metal products, excluding machinery and equipment (0.8715), and 
manufacture of machinery and mechanical equipment (0.7702). Thus, on average, urbanization 
economies are stronger than localization economies and have a deeper effect on new firm location. 

 

Table 3 - Brazil: Descriptive statistics regarding the estimated coefficients of agglomeration 
economies (2011-2013) 

Localization economies 
 Poisson Binomial 

Mean 0.1703 0.0262 

Standard Deviation 0.3740 0.2205 

Minimum -0.6944 -0.2852 

Maximum 0.5954 0.3609 

Coefficient Significant at 5% probability 29/30 28/30 

Urbanization economies 
 Poisson Binomial 

Mean 0.6751 0.6728 

Standard Deviation 0.4082 0.2222 

Minimum 0.2032 0.3331 

Maximum 1.6235 1.0058 

Coefficient Significant at 5% probability 30/30 30/30 

Source: Authors, based on RAIS data. 
 
However, Brazil is a continental country with great heterogeneity between regions. Thus, it is 

possible that the economies of urbanization and location had different impacts in their different 
geographic spaces. To test this hypothesis, Table 4, below, shows negative binomial regressions, 
controlled by area size in km², for each Brazilian region5: Northeast, North, Southeast, South and 
Central-West. In general, it is possible to observe that the results are similar to those found previously 
in the more aggregated analysis presented in Table 3, especially with regard to the significance and 
average magnitude of the estimated parameters. 

Regarding localization economies, the average value of the parameters for the Northeast region 
is -0.0300, with a standard deviation of 0.2197. For 29 of the 30 industries, the coefficient is 
statistically significant. The average estimates of location elasticity range from -0.3640, in the sector 
of meat packing and production of meat products, including dairy and fishery products, to 0.5120, in 
the manufacture of apparel and accessories. In the North region, the mean value of the parameters is 
0.0722, with a standard deviation of 0.1054. For 28 of the 30 industries, the coefficient is statistically 
significant. The average estimates of location elasticity range from -0.4331, in the sugar 
manufacturing and refining industry to 0.1610, in the sector of other food products. For the Southeast 
region, the estimated coefficient for all industries analyzed is statistically significant, varying from -
0.3512, in the maintenance, repair and installation of machinery and equipment industry, to 0.3335, 
in the manufacture of apparel and accessories. The mean value of the parameters is 0.0434, with a 
standard deviation of 0.1664. For the South region, the estimated coefficient for all industries 

                                                           

5 Tables A5, A6, A7, A8 and A9 in the appendix present the estimates, as well as the robust standard errors, of the 
economies of localization and urbanization for all industries and for the Northeast, North, Southeast, South and North 
regions, respectively, obtained by means of the negative binomial model. 
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analyzed is statistically significant, ranging from -0.3062, in the maintenance, repair and installation 
of machinery and equipment industry, to 0.2411, in the manufacture of apparel and accessories sector. 
The mean value of the parameters is -0.0223, with a standard deviation of 0.1245. Finally, for the 
Central-West region, the estimated coefficient was statistically significant in 29 of the 30 industries 
analyzed. The mean value of the parameters is 0.1177, with a standard deviation of 0.2136. The 
average estimates of location elasticity range from -0.3177 in the manufacture of metal products, 
excluding machinery and equipment, to 0.5904 in the oil refining and coking plants industry. 

As for urbanization economies, it is possible to observe that the magnitude of the parameters 
estimated for all regions is higher than those verified for the economies of localization. In addition, 
for all regions, the estimated coefficient for the 30 industries analyzed is statistically significant. 
Specifically, for the Northeast, average estimates of urbanization elasticity range from -0.0450, in the 
manufacture of apparel and accessories industry, to 0.7933, in the meat packing and production of 
meat products industry, including dairy and fishery products. For the North region, the lowest 
elasticity of urbanization, 0.2698, is verified in the maintenance, repair and installation of machinery 
and equipment industry, while the largest, 0.4372, in the manufacture of non-metallic mineral 
products. In the Southeast region, average estimates of urbanization elasticity vary from 0.3933, in 
the manufacture of apparel and accessories industry, to 1.1232, in the sector of maintenance, repair 
and installation of machinery and equipment. For the South region, the manufacture of textiles 
industry presents the lowest elasticity of urbanization, 0.3544, while the greater, 0.9044, is found in 
the industry of maintenance, repair and installation of machinery and equipment. Finally, for the 
Central-West, average estimates of urbanization elasticity vary from 0.2770, in the manufacture of 
apparel and accessories, to 1.0029, in the manufacture of metal products, excluding machinery and 
equipment. 

 

Table 4 - Descriptive statistics regarding the estimated coefficients of agglomeration 
economies for the Brazilian regions (2011-2013) 

Localization economies 

Regions Northeast North Southeast South Central-West 

Mean -0.0300 0.0722 0.0434 -0.0223 0.1177 

Standard Deviation 0.2197 0.1054 0.1664 0.1245 0.2136 

Minimum -0.3640 -0.4331 -0.3512 -0.3062 -0.3177 

Maximum 0.5120 0.1610 0.3335 0.2411 0.5904 

Coefficient Significant at 5% probability 29 28 30 30 29 

Urbanization economies 

Regions Northeast North Southeast South Central-West 

Mean 0.5596 0.3376 0.6998 0.6221 0.5972 

Standard Deviation 0.1717 0.0368 0.6998 0.1080 0.1528 

Minimum -0.0450 0.2698 0.3933 0.3544 0.2770 

Maximum 0.7933 0.4372 1.1232 0.9044 1.0029 

Coefficient Significant at 5% probability 30 30 30 30 30 

Source: Authors, based on RAIS data. 
 
A possible negative correlation between the combined effects of localization and urbanization 

economies has been published in the literature (DURANTON; PUGA, 2000; JOFRE-MONSENY et 
al., 2014). A possible explanation for this negative correlation is the fact that specialized cities (with 
stronger localization economies) are usually smaller in area. Therefore, to some extent, firms must 
choose between gains in specialization (localization economies) and city size (urbanization 
economies), that is, the magnitude of the effects of those economies would vary. Indeed, the present 



Inter-industry relations and agglomeration economies in Brazil: an approach based on firm creation 
 

Revista Brasileira de Estudos Regionais e Urbanos, v. 13, n. 3, p. 309-339, 2019 

323

findings indicate that the coefficients estimated for the localization economies of the three sectors 
with the strongest urbanization economies are negative. 

The results reported herein suggest the validity of the three findings previously reported in the 
empirical literature regarding agglomeration economies and reviewed by Rosenthal and Strange 
(2004) and Combes and Gobillon (2014). First, agglomeration economies may be considered a key 
determinant of firm location decisions and of their productivity. Second, both types of agglomeration 
economies, localization and urbanization, are key determinants of new firm location choice. Finally, 
the importance of localization and urbanization economies may vary considerably between industry 
sectors.  

 
5.3 The role of agglomeration mechanisms in explaining the sources of localization and urbanization 

economies 

 
Here, based on the coefficients obtained in the previous subsection, Marshall’s agglomeration 

mechanisms that may explain differences in the strength of localization and urbanization economies 
are analyzed. Tables 5 and 6 indicate which industry characteristics may explain the interindustry 
differences in the importance of localization and urbanization economies, respectively. In those 
tables, columns 1 and 2 present the results obtained using the ordinary least squares (OLS) method, 
whereas column 3 outlines the GMM estimates controlled for endogeneity.  

Models with different specifications were estimated. Based on the most parsimonious 
specification, column 1 outlines the regression results obtained when using the different 
agglomeration mechanisms simultaneously, without using control variables. The results of the OLS 
and GMM models are found in columns 2 and 3, respectively, which include the control variables for 
the use of natural resources, technological intensity, mean firm size and regions. The analysis of the 
last specification reveals that the estimates obtained using OLS and the GMM indicate no 
considerable variation in terms of magnitude, parameter sign and standard deviation. However, as 
previously discussed, the literature warns of the likely endogeneity between agglomeration 
economies and agglomeration mechanisms, which suggests the need for an estimation method 
considering that characteristic, such as the GMM. Furthermore, the robustness of estimates obtained 
by the GMM is demonstrated by the results of the endogeneity tests, which confirm the exogeneity 
of the model variables after including instrumental variables, and those of the Sargan–Hansen test, 
which suggest not rejecting the null hypothesis of exogeneity of the instrumental variables used. 

In Table 5, when the dependent variable is agglomeration economies, the variable labor market 
pooling has a positive value for all specifications, with an estimated coefficient of 2.4400 in the GMM 
model. This result indicates that the effects of localization economies are usually more important in 
industries that employ workers with sector-specific skills; that is, companies in the same sector tend 
to cluster towards sharing a pool of skilled workers. Indeed, labor market pooling has been one of the 
most relevant agglomeration mechanisms, as shown, for example, in Rosenthal and Strange (2001), 
Gleaser and Kerr (2009) and Jofre-Monseny et al. (2011). 

Similarly, knowledge spillovers are also significantly and positively related to localization 
economies, with a coefficient of 1.9378 in the GMM model. In this case, firms in the same sector 
would also tend to locate in specialized economic environments, thus sharing the possible benefits of 
knowledge transfer and new ideas. Regarding the relationship between the effects of localization 
economies, input sharing and dependence on primary inputs (primary and energy sectors), the results 
reveal a negative and significant effect, thus indicating weak localization economies in industries 
using manufactured inputs and inputs from the primary and energy supply sectors more intensely. 
This result suggests that firms do not locate in specialized environments to share inputs. Regarding 
the other control variables, the results indicating that localization economies tend to weaken in more 
technologically intensive industries and to strengthen with firm size in terms of number of workers 
should also be noted.  

Regarding knowledge spillovers and input sharing, empirical studies have obtained different 
results. Jofre-Monseny et al. (2011), for example, find evidence that the effect of knowledge 
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spillovers on new firm creation is relatively weak and restricted to a more limited geographical scale, 
whereas the effect of input sharing is more intense. Ellison et al. (2010) also confirm the importance 
of input sharing as an agglomeration mechanism. Conversely, in a more recent study, Jofre-Monseny 
et al. (2014) suggest that knowledge spillovers negatively affect the location decisions of firms of the 
same sector, whereas input sharing exhibits no significant effect.  

 

Table 5 - Brazil: Localization economies in the manufacturing industry, 2011-2013 

  OLS GMM 

 (1) (2) (3) 

Pooling 2.6855*** 2.4384**** 2.4400*** 

 (0.0075) (0.0101) (0.0101) 

Knowledge spillovers 0.3709*** 1.9326*** 1.9378*** 

 (0.0224)  (0.0276) (0.0277) 

Input sharing -1.8711*** -1.1998*** -1.2027*** 

 (0.0133) (0.0125) (0.0125) 

Input sharing (Primary and Energy Sectors)  -0.8715***   -0.8716*** 

 
 (0.0201)   (0.0201)  

Technological Intensity  -0.1060*** -0.1061*** 

  (0.0010)   (0.0010) 

From 0 to 19 workers  0.1581*** 0.1582*** 

  (0.0184) (0.0184)  

From 20 to 99 workers  0.1478*** 0.1478*** 

  (0.0185) (0.0185)  

From 100 to 499 workers  0.1074*** 0.1073*** 

  (0.0203) (0.0203)  

Northeast  0.0301*** 0.0301*** 

 
 (0.0019)   (0.0019) 

Southeast  0.0240***   0.0240*** 

 
 (0.0018)   (0.0018) 

Sul  0.0152*** 0.0152*** 

 
 (0.0019) (0.0019) 

Central West  0.0177*** 0.0177*** 

 
 (0.0021) (0.0021)   

R² 0.7388 0.8023 0.8023   

Observations 106.393 106.393 106.393 

Endogeneity Test 
  

  
chi2(3) =  5.3323 

 
 

 (p = 0.1490) 

Sargan-Hansen Test  chi2(3) = 5.84337 

      (p = 0.1195) 

Source: Authors, based on RAIS data. 

Notes: 1. ***Significant values at 1% probability. 2. Robust standard errors are highlighted in parentheses. 
 
The results outlined in Table 6 suggest that urbanization economies are negatively related to 

labor market pooling and knowledge spillovers, thereby indicating that firms in sectors employing 
workers with industry-specific skills and that employ high fractions of qualified workers usually have 
weak urbanization economies, which are typically stronger in large cities. Considering labor market 
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pooling, this result corroborates the findings of Jofre-Monseny et al. (2014) for Spain. In contrast, the 
same authors find positive effects of knowledge spillovers on urbanization economies. 

 

Table 6 - Brazil: Urbanization economies in the manufacturing industry, 2011-2013 

 OLS GMM 
 (1) (2) (3) 

Pooling -2.5325*** -2.2573*** -2.2591*** 

 (0.0078)  (0.0110)  (0.0110) 

Knowledge spillovers -0.0947***   -1.4359*** -1.4412*** 

 (0.0229) (0.0291) (0.0292) 

Input sharing 1.9863*** 1.3230*** 1.3268*** 

 (0.0135) (0.0128) (0.0128)   

Input sharing (Primary and Energy Sectors)  0.9900*** 0.9901*** 

 
 (0.0217)  (0.0217) 

Technological Intensity  0.1002*** 0.1002*** 

 
 (0.0011) (0.0011) 

From 0 to 19 workers  -0.1643*** -0.1635*** 

  (0.0194) (0.0194)   

From 20 to 99 workers  -0.1514*** -0.1505*** 

  (0.0196) (0.0196) 

From 100 to 499 workers  -0.1089*** -0.1078*** 

  (0.0214) (0.0214) 

Northeast  -0.0333*** -0.0333*** 

 
 (0.0020) (0.0022)   

Southeast    -0.0248*** -0.0249*** 

 
 (0.0019) (0.0019) 

Sul  -0.0155*** -0.0156*** 

 
 (0.0019) (0.0019) 

Central West  -0.0208*** -0.0209*** 

 
 (0.0021) (0.0021) 

R² 0.7211 0.7842 0.7843 

Observations 106.393 106.393 106.393 

Endogeneity Test  chi2(3) =  7.42953 

 
  (p = 0.0594) 

Sargan-Hansen Test  chi2(3) =  7.52626 

      (p = 0.0569) 

Source: Authors, based on RAIS data. 

Notes: 1. ***Significant values at 1% probability. 2. Robust standard errors are highlighted in parentheses. 
 
Regarding the effects of input sharing and dependence on primary inputs (the primary and energy 

sectors) on urbanization economies, Table 6 highlights a positive and significant effect, thus 
indicating the presence of strong urbanization economies in industries using manufactured inputs and 
inputs from the primary and energy supply sectors more intensely. This result suggests that firms 
locate in economic environments that are more diversified for the purpose of input sharing. Regarding 
the other control variables, the results indicate that urbanization economies tend to strengthen among 
more technologically intensive industries and among smaller firms, in terms of number of workers.  



Patrícia Araújo Amarante, Magno Vamberto Batista da Silva, Paulo Aguiar do Monte  

 

Revista Brasileira de Estudos Regionais e Urbanos, v. 13, n. 3, p. 309-339, 2019 

326

Lastly, Table 7 demonstrates the robustness of the results of alternative specifications, which 
assess the effects of agglomeration mechanisms on localization and urbanization economies, 
considering the population size. Furthermore, the analysis performed enables quantifying the relative 
importance of each agglomeration mechanism proposed by Marshall (1920), considering their 
incidence in different geographical scales using different exclusion criteria to reduce the sample size. 
In this case, the estimates presented were obtained using the GMM. Furthermore, the overall results 
reveal no differences from previously performed analyses of overall samples. This result 
corroborates, for example, the findings of Jofre-Monseny et al. (2011), who analyzed the effects of 
agglomeration mechanisms on new firm location in Spain using different population exclusion 
criteria. 

Regarding localization economies, the results outlined in Table 7 indicate that pooling and 
knowledge spillover are apparently the most relevant agglomeration mechanisms, enhancing the 
effects of those economies. Regarding urbanization economies, the variables related to input supply 
and input sharing (the primary and energy sectors) enhance the effects of these economies. The results 
also demonstrate that the effects of agglomeration mechanisms may strengthen with increased 
population density of the economic environment. 

Indeed, significant effects of Marshall’s agglomeration mechanisms on new firm location have 
been reported in the literature, although they differ in terms of the magnitude and specific contribution 
of each agglomerative factor. In Rosenthal and Strange (2001), for example, evidence that labor 
market pooling is the strongest effect, positively affecting firm location decisions, is reported. 
Conversely, Ellison, Glaeser and Kerr (2010) find significant evidence for the three agglomeration 
mechanisms, among which input sharing has the strongest effect. Similarly, Jofre-Monseny et al. 
(2011) find significant evidence for the three agglomeration mechanisms, and labor market pooling 
is the most relevant agglomeration mechanism. In this line of research, analyzing localization and 
urbanization economies, the present study finds significant evidence for the three Marshall’s 
agglomeration mechanisms by analyzing new firm location, a research strategy underused in studies 
on this subject at the national and even international level. 

 
6. Final considerations 

 
This study aimed to assess, based on an analysis of firm creation in the manufacturing industry 

of Brazilian municipalities, how the agglomeration mechanisms proposed by Marshall (1920) – labor 
market pooling, customer-supplier relationship or input sharing and knowledge spillovers – determine 
localization and urbanization economies. For this purpose, the analysis followed the method proposed 
by Jofre-Monseny et al. (2014), performing a two-stage estimation procedure: 1) estimation of 
Poisson and negative binomial regression models for count data to identify, for each industry sector, 
the type of agglomeration economy that contributes to new firm location and 2) use of the coefficients 
obtained in the first stage to assess the industry characteristics related to Marshall’s agglomeration 
mechanisms that may contribute to differences in the incidence of those economies by applying the 
GMM and controlling for endogeneity.  

Initial evidence indicates that both agglomeration economies, localization and urbanization, can 
be considered key determinants of new firm location decisions and firm productivity. Furthermore, 
the relative importance of those economies may vary considerably between industry sectors. 
Localization economies are stronger in industry sectors that employ workers with industry-specific 
skills, thus enabling specialized labor market pooling. Similarly, knowledge spillovers strengthen 
localization economies, thereby providing an environment conducive to knowledge transfer and new 
ideas. In contrast, input sharing and dependence on primary inputs (the primary and energy sectors) 
have positive and significant effects on urbanization economies, thus suggesting the presence of 
strong urbanization economies in industries that use manufactured inputs and inputs from the primary 
and energy supply sectors more intensely. In this case, firms would tend to locate in more diversified 
economic environments for input sharing, thus reducing input and freight costs.  
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Table 7 - Brazil: Localization and urbanization economies by population size, 2011-2013 

  Up to 50,000  From 50,001 to 100,000 From 100,001 to 500,000 More than 500,000  

 Localization Urbanization Localization Urbanization Localization Urbanization Localization Urbanization 

Pooling 2.3443*** -2.1377*** 2.1886*** -1.9696*** 2.4529*** -2.2761*** 2.7332*** -2.6080*** 

 (0.0176) (0.0193) (0.0260) (0.0283) (0.0177) (0.0193) (0.0216) (0.0233) 

Knowledge spillovers 1.7880*** -1.2429*** 1.7022*** -1.2185*** 2.0524*** -1.5909*** 2.1042*** -1.6447*** 

 (0.0484) (0.0519) (0.0708) (0.0749) (0.0490) (0.0504) (0.0627) (0.0657) 

Input sharing -0.9930*** 1.0798*** -1.1775*** 1.2859*** -1.3698*** 1.5084*** -1.3214*** 1.4700*** 

 (0.0219) (0.0223) (0.0327) (0.0342) (0.0239) (0.0245) (0.0255) (0.0258) 

Input sharing (Primary 
and Energy Sectors) -0.8089*** 0.9353*** -0.9755*** 1.1305*** -0.8002*** 0.9029*** -0.7699*** 0.8548*** 

 (0.0417) (0.0417) (0.0566) (0.0566) (0.0339) (0.0339) (0.0378) (0.0378) 

R² 0.7668 0.7366 0.7693 0.7384 0.8039 0.7871 0.8693 0.8690 

Observations 34.268 34.268 13.958 13.958 30.653 30.653 27.516 27.516 

Endogeneity test chi2(3) =  3.89403  chi2(3) =    3.91368 chi2(3) =  3.32955  chi2(3) =  3.11314  chi2(3) =  2.49053   chi2(3) = 4.83065  chi2(3) =    3.50365 chi2(3) =  2.01861 

 (p =  0.2731) (p =   0.2709) (p = 0.3436) (p = 0.3745) (p =  0.4770) (p =  0.1846) (p =  0.3203) (p =  0.5686) 

Sargan–Hansen test chi2(3) =   2.90461 chi2(3) = 5.60533 chi2(3) = 4.18619 chi2(3) =  4.2818  chi2(3) = 4.88921  chi2(3) = 4.29918 chi2(3) =   1.87791 chi2(3) =  3.98397 

  (p = 0.4066) (p = 0.1325) (p =0.2420) (p = 0.2326) (p =0.1801) (p = 0.2309) (p =  0.5981) (p =  0.2632) 

Source: Authors, based on RAIS data. 

Notes: 1. ***Significant values at 1% probability. 2. Robust standard errors are highlighted in parentheses. 3. Estimates were controlled by the same covariates as those of Tables 5 
and 6. 
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It is noteworthy that the results are robust to alternative specifications which assess the effects of 
agglomeration mechanisms on localization and urbanization economies. Thus, regarding localization 
economies, labor market pooling and knowledge spillover are apparently the most relevant 
agglomeration mechanisms, enhancing the effects of those economies. Regarding urbanization 
economies, the variables that most enhance their positive effects are related to input supply and input 
sharing (the primary and energy sectors). 

However, it is possible to highlight some limitations in the present study. First, the results found 
for the manufacturing industry may be different in other types of industries or economic sectors. 
Second, for the Brazilian case, the need to use some explanatory variables makes it impossible to use 
longer data panels to count the birth of firms, which could mitigate the participation of censored 
observations in the sample. Thus, future studies could explore the effect of cluster economies on the 
creation of firms considering different sectors, as well as analyze this creation using a longer time 
span. 

Furthermore, this study contributes to the empirical literature regarding agglomeration 
mechanisms that shape the geography of economic activities, whose understanding may ultimately 
help to apply local development policies. The findings demonstrated that the effects of localization 
economies are strongest for industries with intensive knowledge spillovers and with marked labor 
market pooling. For example, the results suggest that public initiatives aimed at promoting local 
specialization of economic activities would be more effective if they were directed towards traditional 
sectors, for which local expertise can bring advantages by generating a shared pool of skilled workers, 
or knowledge-intensive activities. Conversely, incentives for urbanization economies should consider 
improvements in urban infrastructure and accessibility which enable extending the benefits generated 
by input sharing and customer-supplier relationships. 
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Appendix 
 

Table A1 - Matching between RAIS sectors and Input-Output Matrix Activities 

CNAE Code Activities Code Activities 

     
10.1 10.2 10.5 1091 

Meat packing and production of meat products, including dairy 
and fishery products 

       10.7 1092 Sugar manufacturing and refining  

   10.3 10.4 10.6 10.8 10.9 1093 Other Food Products 

      11.1 11.2 1100 Manufacture of beverages 

      12.1 12.2 1200 Manufacture of tobacco products 

   13.1 13.2 13.3 13.4 13.5 1300 Manufacture of textiles 

      14.1 14.2 1400 Manufacture of apparel and accessories 

    15.1 15.2 15.3 15.4 1500 Manufacture of footwear and leather goods 

      16.1 16.2 1600 Manufacture of wood products 

    17.1 17.2 17.3 17.4 1700 Manufacture of cellulose, paper and paper products 

     18.1 18.2 18.3 1800 Printing and copying 

      19.1 19.2 1991 Oil refining and coking plants 

       19.3 1992 Biofuel production 

    
20.1 20.2 20.3 20.4 2091 

Production of other organic and inorganic chemicals, resins 
and elastomers 

     
20.5 20.7 20.9 2092 

Manufacture of pesticides, disinfectants, paints and various 
chemicals 

       
20.6 

2093 
Manufacture of cleaning products, cosmetics/ perfumes and 
toilet preparations 

      
21.1 21.2 2100 

Manufacture of pharmaco-chemical and pharmaceutical 
products 

      22.1 22.2 2200 Manufacture of rubber and plastic products 

   23.1 23.2 23.3 23.4 23.9 2300 Manufacture of non-metallic mineral products 

     
24.1 24.2 24.3 2491 

Production of pig iron/ ferrous alloys, steel and seamless steel 
tubes 

      24.4 24.5 2492 Metallurgy of nonferrous metals and metal smelting industry 

  
25.1 25.2 25.3 25.4 25.5 25.9 2500 

Manufacture of metal products, excluding machinery and 
equipment 

26.1 26.2 26.3 26.4 26.5 26.6 26.7 26.8 2600 Manufacture of computers, electronics and optical products 

  27.1 27.2 27.3 27.4 27.5 27.9 2700 Manufacture of electrical machinery and equipment 

  28.1 28.2 28.3 28.4 28.5 28.6 2800 Manufacture of machinery and mechanical equipment 

     29.1 29.2 29.3 2991 Manufacture of cars, trucks and buses, excluding parts 

      29.4 29.5 2992 Manufacture of parts and accessories for motor vehicles 

   
30.1 30.3 30.4 30.5 30.9 

3000 
Manufacture of other transport equipment, excluding motor 
vehicles 

 
31.0 32.1 32.2 32.3 32.4 32.5 32.9 3180 Manufacture of furniture and products of various industries 

      
33.1 33.2 3300 

Maintenance, repair and installation of machinery and 
equipment 

Source: Authors, based on IBGE data. 
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Table A2 - Sector classification by technological intensity 

Sectors Technological Intensity 

Meat packing and production of meat products, including dairy and fishery products Low 

Sugar manufacturing and refining  Low 

Other Food Products Low 

Manufacture of beverages Low 

Manufacture of tobacco products Low 

Manufacture of textiles Low 

Manufacture of apparel and accessories Low 

Manufacture of footwear and leather goods Low 

Manufacture of wood products Low 

Manufacture of cellulose, paper and paper products Low 

Printing and copying Low 

Oil refining and coking plants Medium-low 

Biofuel production Medium-low 

Production of other organic and inorganic chemicals, resins and elastomers Medium-high  

Manufacture of pesticides, disinfectants, paints and various chemicals Medium-high  

Manufacture of cleaning products, cosmetics/ perfumes and toilet preparations Medium-high  

Manufacture of pharmaco-chemical and pharmaceutical products High 

Manufacture of rubber and plastic products Medium-low 

Manufacture of non-metallic mineral products Medium-low 

Production of pig iron/ ferrous alloys, steel and seamless steel tubes Medium-low 

Metallurgy of nonferrous metals and metal smelting industry Medium-low 

Manufacture of metal products, excluding machinery and equipment Medium-low 

Manufacture of computers, electronics and optical products High 

Manufacture of electrical machinery and equipment Medium-high  

Manufacture of machinery and mechanical equipment Medium-high  

Manufacture of cars, trucks and buses, excluding parts Medium-high  

Manufacture of parts and accessories for motor vehicles Medium-high  

Manufacture of other transport equipment, excluding motor vehicles Medium-high  

Manufacture of furniture and products of various industries High 

Maintenance, repair and installation of machinery and equipment Medium-low 

Source: Authors, based on OECD data. 
 
  



Inter-industry relations and agglomeration economies in Brazil: an approach based on firm creation 
 

Revista Brasileira de Estudos Regionais e Urbanos, v. 13, n. 3, p. 309-339, 2019 

333

Table A3 - Brazil: Poisson estimates of the parameters of localization and urbanization 
economies. 2011-2013 

Sectors 
Localization 

(�QR��� ) 

Urbanization 

(�QS��� ) 

Meat packing and production of meat products, including dairy and 
fishery products 0.0083* (0.0050) 0.8395*** (0.0034) 

Sugar manufacturing and refining  0.0298*** (0.0033) 0.8552*** (0.0043) 

Other Food Products 0.0915*** (0.0093) 0.7271*** (0.0075) 

Manufacture of beverages -0.1190*** (0.0037) 0.9749*** (0.0053) 

Manufacture of tobacco products 0.3747*** (0.0087) 0.6788*** (0.0044) 

Manufacture of textiles 0.4148*** (0.0034) 0.4233*** (0.0034) 

Manufacture of apparel and accessories 0.5954*** (0.0045) 0.2032*** (0.0043) 

Manufacture of footwear and leather goods 0.3503*** (0.0034) 0.5659*** (0.0035) 

Manufacture of wood products 0.3017*** (0.0070) 0.6180*** (0.0042) 

Manufacture of cellulose, paper and paper products 0.4319*** (0.0048) 0.5098*** (0.0039) 

Printing and copying 0.2978*** (0.0100) 0.4872*** (0.0107) 

Oil refining and coking plants 0.0628*** (0.0039) 0.9391*** (0.0053) 

Biofuel production 0.3993*** (0.0041) 0.6396*** (0.0033) 

Production of other organic and inorganic chemicals, resins and 
elastomers 

0.1915*** (0.0058) 0.7670*** (0.0036) 

Manufacture of pesticides, disinfectants, paints and various 
chemicals 

0.2078*** (0.0039) 0.6495*** (0.0046) 

Manufacture of cleaning products, cosmetics/ perfumes and toilet 
preparations 

0.2036*** (0.0043) 0.6688*** (0.0055) 

Manufacture of pharmaco-chemical and pharmaceutical products 0.2502*** (0.0042) 0.6762*** (0.0039) 

Manufacture of rubber and plastic products 0.3321*** (0.0047) 0.5692*** (0.0047) 

Manufacture of non-metallic mineral products -0.0134 (0.0090) 0.8583*** (0.0062) 

Production of pig iron/ ferrous alloys, steel and seamless steel tubes -0.0362*** (0.0032) 0.9207*** (0.0051) 

Metallurgy of nonferrous metals and metal smelting industry 0.2484*** (0.0050) 0.6971*** (0.0037) 

Manufacture of metal products, excluding machinery and equipment 0.1741*** (0.0093) 0.6440*** (0.0076) 

Manufacture of computers, electronics and optical products 0.0463*** (0.0054) 0.8563*** (0.0056) 

Manufacture of electrical machinery and equipment 0.1518*** (0.0053) 0.7032*** (0.0047) 

Manufacture of machinery and mechanical equipment 0.2324*** (0.0054) 0.6647*** (0.0040) 

Manufacture of cars, trucks and buses, excluding parts 0.1140*** (0.0038) 0.8025*** (0.0035) 

Manufacture of parts and accessories for motor vehicles 0.1734*** (0.0035) 0.7310*** (0.0036) 

Manufacture of other transport equipment, excluding motor vehicles 0.0914*** (0.0034) 0.8161*** (0.0049) 

Manufacture of furniture and products of various industries 0.1994*** (0.0095) 0.6302*** (0.0073) 

Maintenance, repair and installation of machinery and equipment -0.6944*** (0.0062) 1.6235*** (0.0082) 

Source: Authors, based on RAIS data. 

*Significant values at 10% probability; ** Significant values at 5% probability; *** Significant values at 1% probability. 

Note: Robust standard errors are highlighted in parentheses.  
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Table A4 - Brazil: Estimates of the parameters of localization and urbanization economies by 
Negative Binomial: specification with controls. 2011-2013 

Sectors 
Localization 

(�QR��� ) 

Urbanization 

(�QS��� ) 

Meat packing and production of meat products, including dairy 
and fishery products -0.0656*** (0.0033)    0.7413*** (0.0030)    

Sugar manufacturing and refining  0.0789*** (0.0042)    0.6606*** (0.0024)    

Other Food Products -0.0965*** (0.0050)    0.7725*** (0.0049)    

Manufacture of beverages -0.0094**  (0.0041)    0.7159*** (0.0036)    

Manufacture of tobacco products 0.2257*** (0.0043)    0.5972*** (0.0027)    

Manufacture of textiles 0.3072*** (0.0025)    0.3704*** (0.0031)    

Manufacture of apparel and accessories 0.3609*** (0.0030)    0.3331*** (0.0031)    

Manufacture of footwear and leather goods 0.2009*** (0.0026)    0.5492*** (0.0027)    

Manufacture of wood products -0.0038    (0.0045)    0.7169*** (0.0037)    

Manufacture of cellulose, paper and paper products 0.1932*** (0.0036)    0.5559*** (0.0038)    

Printing and copying 0.0348*** (0.0054)    0.6714*** (0.0064)    

Oil refining and coking plants 0.1727*** (0.0047)    0.6448*** (0.0031)    

Biofuel production 0.2709*** (0.0035)    0.6215*** (0.0023)    

Production of other organic and inorganic chemicals, resins and 
elastomers 0.0057    (0.0037)    0.7609*** (0.0037)    

Manufacture of pesticides, disinfectants, paints and various 
chemicals 0.0778*** (0.0037)    0.6388*** (0.0046)    

Manufacture of cleaning products, cosmetics/ perfumes and toilet 
preparations 0.0475*** (0.0037)    0.7017*** (0.0042)    

Manufacture of pharmaco-chemical and pharmaceutical products 0.1356*** (0.0025)    0.6472*** (0.0034)    

Manufacture of rubber and plastic products 0.0707*** (0.0043)    0.6486*** (0.0048)    

Manufacture of non-metallic mineral products -0.1024*** (0.0055)    0.7596*** (0.0048)    

Production of pig iron/ ferrous alloys, steel and seamless steel 
tubes 0.0484*** (0.0032)    0.6534*** (0.0032)    

Metallurgy of nonferrous metals and metal smelting industry 0.0819*** (0.0038)    0.6730*** (0.0039)    

Manufacture of metal products, excluding machinery and 
equipment -0.1745*** (0.0053)    0.8715*** (0.0065)    

Manufacture of computers, electronics and optical products 0.0247*** (0.0031)    0.7045*** (0.0043)    

Manufacture of electrical machinery and equipment 0.0163*** (0.0032)    0.7162*** (0.0041)    

Manufacture of machinery and mechanical equipment -0.0250*** (0.0038)    0.7702*** (0.0046)    

Manufacture of cars, trucks and buses, excluding parts 0.0087*** (0.0029)    0.7176*** (0.0033)    

Manufacture of parts and accessories for motor vehicles 0.0550*** (0.0029)    0.7107*** (0.0037)    

Manufacture of other transport equipment, excluding motor 
vehicles 0.1279*** (0.0033)    0.6268*** (0.0033)    

Manufacture of furniture and products of various industries -0.0431*** (0.0042)    0.7246*** (0.0047)    

Maintenance, repair and installation of machinery and equipment -0.2852*** (0.0046)    1.0058*** (0.0051)    

Source: Authors, based on based on RAIS data. 

*Significant values at 10% probability; **Significant values at 5% probability; *** Significant values at 1% probability. 

Note: Robust standard errors are highlighted in parentheses.  
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Table A5 - Northeast region: Estimates of the parameters of localization and urbanization 
economies by Negative Binomial: specification with controls. 2011-2013 

Sectors 
Localization 

(�QR��� ) 

Urbanization 

(�QS��� ) 

Meat packing and production of meat products, including dairy 
and fishery products -0.3640*** (0.0089) 0.7933*** (0.0084) 

Sugar manufacturing and refining  -0.0366*** (0.0057) 0.5454*** (0.0043) 

Other Food Products -0.1140*** (0.0139) 0.5868*** (0.0135) 

Manufacture of beverages -0.0502*** (0.0117) 0.6123*** (0.0090) 

Manufacture of tobacco products 0.3481*** (0.0190) 0.5595*** (0.0071) 

Manufacture of textiles 0.3308*** (0.0089) 0.1496*** (0.0073) 

Manufacture of apparel and accessories 0.5120*** (0.0060) -0.0450*** (0.0065) 

Manufacture of footwear and leather goods -0.0876*** (0.0064) 0.5519*** (0.0067) 

Manufacture of wood products -0.2820*** (0.0117) 0.7384*** (0.0108) 

Manufacture of cellulose, paper and paper products 0.1909*** (0.0092) 0.6021*** (0.0087) 

Printing and copying -0.0009 (0.0142) 0.4364*** (0.0156) 

Oil refining and coking plants 0.2954*** (0.0055) 0.5833*** (0.0070) 

Biofuel production -0.0342*** (0.0090) 0.5160*** (0.0043) 

Production of other organic and inorganic chemicals, resins and 
elastomers -0.0698*** (0.0093) 0.6933*** (0.0071) 

Manufacture of pesticides, disinfectants, paints and various 
chemicals -0.2490*** (0.0121) 0.6106*** (0.0096) 

Manufacture of cleaning products, cosmetics/ perfumes and toilet 
preparations -0.2987*** (0.0096) 0.7133*** (0.0096) 

Manufacture of pharmaco-chemical and pharmaceutical products 0.0782*** (0.0107) 0.4855*** (0.0079) 

Manufacture of rubber and plastic products -0.2838*** (0.0114) 0.7163*** (0.0104) 

Manufacture of non-metallic mineral products -0.1620*** (0.0115) 0.5867*** (0.0098) 

Production of pig iron/ ferrous alloys, steel and seamless steel 
tubes -0.1547*** (0.0107) 0.4741*** (0.0068) 

Metallurgy of nonferrous metals and metal smelting industry 0.0825*** (0.0129) 0.5222*** (0.0091) 

Manufacture of metal products, excluding machinery and 
equipment -0.2724*** (0.0104) 0.6769*** (0.0126) 

Manufacture of computers, electronics and optical products -0.1486*** (0.0093) 0.6350*** (0.0094) 

Manufacture of electrical machinery and equipment 0.1245*** (0.0084) 0.5201*** (0.0090) 

Manufacture of machinery and mechanical equipment -0.2196*** (0.0113) 0.7761*** (0.0100) 

Manufacture of cars, trucks and buses, excluding parts 0.1530*** (0.0102) 0.5275*** (0.0086) 

Manufacture of parts and accessories for motor vehicles 0.0982*** (0.0095) 0.5592*** (0.0098) 

Manufacture of other transport equipment, excluding motor 
vehicles 0.0285*** (0.0099) 0.4366*** (0.0087) 

Manufacture of furniture and products of various industries -0.0362*** (0.0104) 0.4729*** (0.0112) 

Maintenance, repair and installation of machinery and equipment -0.2790*** (0.0104) 0.7505*** (0.0111) 

Source: Authors, based on based on RAIS data. 

*Significant values at 10% probability; **Significant values at 5% probability; *** Significant values at 1% probability. 

Note: Robust standard errors are highlighted in parentheses.  
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Table A6 - North region: Estimates of the parameters of localization and urbanization 
economies by Negative Binomial: specification with controls. 2011-2013 

Sectors 
Localization 

(�QR��� ) 

Urbanization 

(�QS��� ) 

Meat packing and production of meat products, including dairy and 
fishery products -0.0195**  (0.0088) 0.4251*** (0.0079) 

Sugar manufacturing and refining  -0.4331*** (0.0996) 0.3688*** (0.0086) 

Other Food Products 0.1610*** (0.0135) 0.2841*** (0.0138) 

Manufacture of beverages 0.1114*** (0.0097) 0.3071*** (0.0126) 

Manufacture of tobacco products 0.1493*** (0.0121) 0.3068*** (0.0103) 

Manufacture of textiles 0.0848*** (0.0102) 0.3397*** (0.0114) 

Manufacture of apparel and accessories 0.1175*** (0.0143) 0.3329*** (0.0150) 

Manufacture of footwear and leather goods 0.0388*** (0.0097) 0.3721*** (0.0108) 

Manufacture of wood products 0.0992*** (0.0076) 0.3498*** (0.0104) 

Manufacture of cellulose, paper and paper products 0.0999*** (0.0079) 0.3170*** (0.0105) 

Printing and copying 0.1247*** (0.0125) 0.3096*** (0.0155) 

Oil refining and coking plants 0.0793*** (0.0100) 0.3124*** (0.0095) 

Biofuel production 0.0231 (0.0271) 0.3829*** (0.0089) 

Production of other organic and inorganic chemicals, resins and 
elastomers 0.1346*** (0.0152) 0.3186*** (0.0105) 

Manufacture of pesticides, disinfectants, paints and various 
chemicals 0.0957*** (0.0097) 0.3158*** (0.0110) 

Manufacture of cleaning products, cosmetics/ perfumes and toilet 
preparations 0.1575*** (0.0112) 0.2982*** (0.0113) 

Manufacture of pharmaco-chemical and pharmaceutical products 0.1289*** (0.0127) 0.3240*** (0.0099) 

Manufacture of rubber and plastic products 0.0773*** (0.0100) 0.3710*** (0.0139) 

Manufacture of non-metallic mineral products 0.0018 (0.0148) 0.4372*** (0.0121) 

Production of pig iron/ ferrous alloys, steel and seamless steel tubes 0.0513*** (0.0115) 0.3378*** (0.0108) 

Metallurgy of nonferrous metals and metal smelting industry 0.0925*** (0.0096) 0.3243*** (0.0111) 

Manufacture of metal products, excluding machinery and 
equipment 0.0708*** (0.0136) 0.3487*** (0.0159) 

Manufacture of computers, electronics and optical products 0.0367*** (0.0052) 0.3331*** (0.0102) 

Manufacture of electrical machinery and equipment 0.0550*** (0.0072) 0.3274*** (0.0098) 

Manufacture of machinery and mechanical equipment 0.0807*** (0.0090) 0.3219*** (0.0120) 

Manufacture of cars, trucks and buses, excluding parts 0.1313*** (0.0147) 0.3719*** (0.0110) 

Manufacture of parts and accessories for motor vehicles 0.0967*** (0.0095) 0.3371*** (0.0118) 

Manufacture of other transport equipment, excluding motor vehicles 0.0648*** (0.0061) 0.3268*** (0.0098) 

Manufacture of furniture and products of various industries 0.1081*** (0.0148) 0.3571*** (0.0150) 

Maintenance, repair and installation of machinery and equipment 0.1452*** (0.0122) 0.2698*** (0.0150) 

Source: Authors, based on based on RAIS data. 

*Significant values at 10% probability; **Significant values at 5% probability; *** Significant values at 1% probability. 

Note: Robust standard errors are highlighted in parentheses.  
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Table A7 - Southeast region: Estimates of the parameters of localization and urbanization 
economies by Negative Binomial: specification with controls. 2011-2013 

Sectors 
Localization 

(�QR��� ) 

Urbanization 

(�QS��� ) 

Meat packing and production of meat products, including dairy 
and fishery products -0.0269*** (0.0060) 0.6959*** (0.0049) 

Sugar manufacturing and refining  0.1113*** (0.0047) 0.6842*** (0.0033) 

Other Food Products -0.2232*** (0.0084) 0.8791*** (0.0079) 

Manufacture of beverages -0.0403*** (0.0070) 0.7290*** (0.0051) 

Manufacture of tobacco products 0.2432*** (0.0084) 0.5857*** (0.0040) 

Manufacture of textiles 0.2587*** (0.0042) 0.4356*** (0.0051) 

Manufacture of apparel and accessories 0.3335*** (0.0058) 0.3933*** (0.0058) 

Manufacture of footwear and leather goods 0.3067*** (0.0027) 0.4853*** (0.0032) 

Manufacture of wood products -0.0231*** (0.0078) 0.7372*** (0.0064) 

Manufacture of cellulose, paper and paper products 0.1861*** (0.0048) 0.5450*** (0.0053) 

Printing and copying 0.1031*** (0.0075) 0.6237*** (0.0085) 

Oil refining and coking plants 0.1250*** (0.0062) 0.6678*** (0.0046) 

Biofuel production 0.3146*** (0.0054) 0.6096*** (0.0041) 

Production of other organic and inorganic chemicals, resins and 
elastomers -0.0212*** (0.0049) 0.7865*** (0.0053) 

Manufacture of pesticides, disinfectants, paints and various 
chemicals 0.1109*** (0.0050) 0.6225*** (0.0064) 

Manufacture of cleaning products, cosmetics/ perfumes and toilet 
preparations 0.0241*** (0.0051) 0.7477*** (0.0062) 

Manufacture of pharmaco-chemical and pharmaceutical products 0.0963*** (0.0036) 0.6855*** (0.0047) 

Manufacture of rubber and plastic products 0.2243*** (0.0057) 0.4979*** (0.0071) 

Manufacture of non-metallic mineral products -0.1425*** (0.0081) 0.7905*** (0.0073) 

Production of pig iron/ ferrous alloys, steel and seamless steel 
tubes 0.0427*** (0.0047) 0.6568*** (0.0048) 

Metallurgy of nonferrous metals and metal smelting industry 0.0664*** (0.0049) 0.6778*** (0.0052) 

Manufacture of metal products, excluding machinery and 
equipment -0.1997*** (0.0077) 0.9206*** (0.0089) 

Manufacture of computers, electronics and optical products -0.0140*** (0.0043) 0.7717*** (0.0061) 

Manufacture of electrical machinery and equipment -0.0832*** (0.0044) 0.8445*** (0.0060) 

Manufacture of machinery and mechanical equipment -0.1005*** (0.0059) 0.8453*** (0.0068) 

Manufacture of cars, trucks and buses, excluding parts -0.0173*** (0.0043) 0.7198*** (0.0047) 

Manufacture of parts and accessories for motor vehicles -0.0237*** (0.0046) 0.7973*** (0.0065) 

Manufacture of other transport equipment, excluding motor 
vehicles 0.1164*** (0.0044) 0.6581*** (0.0048) 

Manufacture of furniture and products of various industries -0.0938*** (0.0075) 0.7761*** (0.0082) 

Maintenance, repair and installation of machinery and equipment -0.3512*** (0.0067) 1.1232*** (0.0069) 

Source: Authors, based on based on RAIS data. 

*Significant values at 10% probability; **Significant values at 5% probability; *** Significant values at 1% probability. 

Note: Robust standard errors are highlighted in parentheses.  
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Table A8 - South region: Estimates of the parameters of localization and urbanization 
economies by Negative Binomial: specification with controls. 2011-2013 

Sectors 
Localization 

(�QR��� ) 

Urbanization 

(�QS��� ) 

Meat packing and production of meat products, including dairy 
and fishery products -0.0955*** (0.0041) 0.6799*** (0.0045) 

Sugar manufacturing and refining  0.0224*** (0.0058) 0.6425*** (0.0041) 

Other Food Products 0.0489*** (0.0083) 0.5792*** (0.0082) 

Manufacture of beverages -0.0431*** (0.0052) 0.6231*** (0.0056) 

Manufacture of tobacco products -0.0508*** (0.0059) 0.6621*** (0.0042) 

Manufacture of textiles 0.2282*** (0.0036) 0.3544*** (0.0045) 

Manufacture of apparel and accessories 0.2411*** (0.0040) 0.4280*** (0.0042) 

Manufacture of footwear and leather goods 0.1668*** (0.0039) 0.5256*** (0.0048) 

Manufacture of wood products -0.0337*** (0.0062) 0.6280*** (0.0050) 

Manufacture of cellulose, paper and paper products 0.1919*** (0.0051) 0.3912*** (0.0054) 

Printing and copying -0.0549*** (0.0072) 0.6768*** (0.0087) 

Oil refining and coking plants -0.2360*** (0.0112) 0.6308*** (0.0040) 

Biofuel production -0.0565*** (0.0113) 0.6308*** (0.0034) 

Production of other organic and inorganic chemicals, resins and 
elastomers -0.1909*** (0.0056) 0.7597*** (0.0053) 

Manufacture of pesticides, disinfectants, paints and various 
chemicals -0.0257*** (0.0060) 0.6402*** (0.0068) 

Manufacture of cleaning products, cosmetics/ perfumes and toilet 
preparations 0.0126**  (0.0064) 0.6308*** (0.0065) 

Manufacture of pharmaco-chemical and pharmaceutical products -0.1248*** (0.0064) 0.7447*** (0.0050) 

Manufacture of rubber and plastic products 0.0654*** (0.0054) 0.5201*** (0.0066) 

Manufacture of non-metallic mineral products -0.0166**  (0.0065) 0.6264*** (0.0063) 

Production of pig iron/ ferrous alloys, steel and seamless steel 
tubes -0.1709*** (0.0058) 0.7046*** (0.0055) 

Metallurgy of nonferrous metals and metal smelting industry -0.0486*** (0.0057) 0.6437*** (0.0061) 

Manufacture of metal products, excluding machinery and 
equipment 0.0150**  (0.0070) 0.6160*** (0.0086) 

Manufacture of computers, electronics and optical products -0.0641*** (0.0053) 0.6610*** (0.0074) 

Manufacture of electrical machinery and equipment 0.0289*** (0.0046) 0.5498*** (0.0063) 

Manufacture of machinery and mechanical equipment -0.0911*** (0.0056) 0.6927*** (0.0071) 

Manufacture of cars, trucks and buses, excluding parts -0.0964*** (0.0037) 0.7233*** (0.0051) 

Manufacture of parts and accessories for motor vehicles 0.0330*** (0.0043) 0.6134*** (0.0060) 

Manufacture of other transport equipment, excluding motor 
vehicles -0.0511*** (0.0070) 0.5962*** (0.0048) 

Manufacture of furniture and products of various industries 0.0346*** (0.0059) 0.5848*** (0.0064) 

Maintenance, repair and installation of machinery and equipment -0.3062*** (0.0059) 0.9044*** (0.0075) 

Source: Authors, based on based on RAIS data. 

*Significant values at 10% probability; **Significant values at 5% probability; *** Significant values at 1% probability. 

Note: rRobust standard errors are highlighted in parentheses.  
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Table A9 - Central West region: Estimates of the parameters of localization and urbanization 
economies by Negative Binomial: specification with controls. 2011-2013 

Sectors 
Localization 

(�QR��� ) 

Urbanization 

(�QS��� ) 

Meat packing and production of meat products, including dairy 
and fishery products 0.0719*** (0.0091) 0.6059*** (0.0086) 

Sugar manufacturing and refining  -0.3035*** (0.0092) 0.4855*** (0.0068) 

Other Food Products -0.1824*** (0.0163) 0.8510*** (0.0144) 

Manufacture of beverages 0.1437*** (0.0075) 0.6985*** (0.0104) 

Manufacture of tobacco products 0.4648*** (0.0411) 0.4783*** (0.0084) 

Manufacture of textiles 0.2775*** (0.0119) 0.4346*** (0.0112) 

Manufacture of apparel and accessories 0.4336*** (0.0077) 0.2770*** (0.0083) 

Manufacture of footwear and leather goods 0.1833*** (0.0096) 0.4966*** (0.0109) 

Manufacture of wood products 0.1681*** (0.0127) 0.6140*** (0.0118) 

Manufacture of cellulose, paper and paper products -0.0772*** (0.0163) 0.6052*** (0.0108) 

Printing and copying 0.2396*** (0.0178) 0.3767*** (0.0196) 

Oil refining and coking plants 0.5904*** (0.0131) 0.4825*** (0.0099) 

Biofuel production -0.1182*** (0.0077) 0.6161*** (0.0070) 

Production of other organic and inorganic chemicals, resins and 
elastomers 0.1292*** (0.0146) 0.7337*** (0.0105) 

Manufacture of pesticides, disinfectants, paints and various 
chemicals -0.0906*** (0.0116) 0.8454*** (0.0130) 

Manufacture of cleaning products, cosmetics/ perfumes and toilet 
preparations 0.2099*** (0.0112) 0.5503*** (0.0132) 

Manufacture of pharmaco-chemical and pharmaceutical products 0.1793*** (0.0073) 0.4955*** (0.0117) 

Manufacture of rubber and plastic products -0.0359**  (0.0175) 0.6502*** (0.0140) 

Manufacture of non-metallic mineral products -0.0657*** (0.0157) 0.7629*** (0.0135) 

Production of pig iron/ ferrous alloys, steel and seamless steel 
tubes 0.012 (0.0149) 0.5900*** (0.0071) 

Metallurgy of nonferrous metals and metal smelting industry 0.3494*** (0.0190) 0.5300*** (0.0170) 

Manufacture of metal products, excluding machinery and 
equipment -0.3177*** (0.0183) 1.0029*** (0.0173) 

Manufacture of computers, electronics and optical products 0.1360*** (0.0141) 0.3961*** (0.0107) 

Manufacture of electrical machinery and equipment 0.1172*** (0.0130) 0.6320*** (0.0147) 

Manufacture of machinery and mechanical equipment 0.0858*** (0.0162) 0.6888*** (0.0138) 

Manufacture of cars, trucks and buses, excluding parts 0.1524*** (0.0136) 0.6400*** (0.0133) 

Manufacture of parts and accessories for motor vehicles 0.3511*** (0.0106) 0.4773*** (0.0122) 

Manufacture of other transport equipment, excluding motor 
vehicles 0.3093*** (0.0155) 0.5931*** (0.0116) 

Manufacture of furniture and products of various industries 0.0566*** (0.0209) 0.5863*** (0.0216) 

Maintenance, repair and installation of machinery and equipment 0.0618*** (0.0147) 0.7209*** (0.0161) 

Source: Authors, based on based on RAIS data. 

*Significant values at 10% probability; **Significant values at 5% probability; *** Significant values at 1% probability. 

Note: Robust standard errors are highlighted in parentheses. 


