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A. Data Appendix 

This appendix describes in detail the several sources of data used in the paper and the 

construction of the variables. First, we use administrative data on the enforcement of labor 

regulations (in 2002), collected by the Department of Inspections at the Ministry of Labor. This 

data contains information on the number and location of regional labor offices, number of 

inspected firms, number of fines issued in each city, and number of inspectors per state (which 

we multiply by 10000 and then divide by the number of firms in the state). Our main measure of 

enforcement is the log inspections per firm in the city, which is computed with log number of 

inspections in the city multiplied by 100 (plus one) minus the log of the number of firms in the 

city. We also compute the proportion of workers inspected, with the log of the ratio of workers 

covered by inspections to total workers in the city. In this measure we cannot rule out double 

counting if the same worker is covered by multiple inspections to the same firm. Finally, we 

compute the number of inspectors per firm in the state, where we multiply total inspectors by 

10,000 and divide by the number of firms in the state. 

Second, we compute several city level labor market indicators using the 10% sample of 

the Brazilian Census in 2000. In particular, we compute the share of workers who are registered, 

unregistered, or self-employed, the share of non-employed (either unemployed or out of the labor 

force), and the distribution of wages for each type of worker. Table A1 reports the proportion of 

the working age adult population in each employment category. Registered and unregistered 

wage earners, self-employed, and non-employed individuals, together account for 87% of the 

adult population in 2000.
1
 In the empirical work we focus on these four groups. Informal 

employment and self-employment are considered two separate categories, as emphasized in the 

recent literature (Maloney, 2004, Fields, 2005, Bosch and Maloney, 2010). Most self-employed 

workers in Brazil can be considered informal. In 2002, there are 5,513 cities in Brazil 

                                                 
1
 In the 2000 Census, each individual is classified into one of the following 10 categories: registered domestic 

worker, unregistered domestic workers, registered wage earner, unregistered wage earner, employer, self-employed, 

unpaid apprentice, unpaid employee (usually in family business), working for self-consumption, and without status 

(or not employed). Therefore, the remaining 13% of individuals in our data are formal and informal domestic 

employees (0.8% and 2.5% respectively), employers (1.5%), interns or apprentices (0.1%), unpaid employees 

(3.5%), and individuals working only for self-consumption (4.6%). These individuals are excluded from our 

analysis. These are small groups of the population and unlikely to be too much affected by changes in enforcement. 
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It is worth highlighting that when constructing variables we always consider three groups 

of the population: wage earners with a work permit (registered), which we group in the formal 

sector; wage earners without a work permit (unregistered), and self-employed workers, which we 

group in the informal sector. The degree of informality is the proportion of formal sector workers 

in each city, while the formal-informal wage premium is the difference in log average wages for 

each group in each city. 

Third, we use detailed information on other city level characteristics from two statistical 

and research institutes in Brazil - Instituto de Pesquisa Economica Aplicada (IPEA), and 

Instituto Brasileiro de Geografia e Estatistica (IBGE).
2
 In particular, we collect information on 

the city’s GDP per capita (2000), share of agriculture in GDP (2000), share of manufacturing in 

GDP (2000), share of services in GDP (2000), geographical city characteristics (including 

geographical area measured in squared kilometers, altitude, longitude and latitude), city 

transportation costs (1995), total federal transfers to each city (1990), different types of 

municipal expenditures (2000). The Ministry of Social Development provided information on 

whether a municipality participates in PETI, a program for the eradication of child labor (2000), 

and the number of recipients of Bolsa Familia, Brazil’s largest cash transfer program in the 

municipality (2004).
 3

 The total number of firms (2002) in each city comes from the Cadastro 

Central de Empresas, collected by IBGE, which only includes formal firms. We also use past 

city level variables published by IPEA for the years 1970, 1980, and 1991, including city 

population and per capita income. Because some of the cities in 2000 did not exist in the 70’s, 

80’s or even 1991, we use the more aggregate definition of minimum comparable unit (MCU), 

published by the IPEA, to obtain an estimate of these city variables in previous years.
4
 For all 

cities in a given year, we know to which MCU each city was previously mapped into. Then, we 

computed the average value of each variable for each MCU (weighted by population size in each 

city), and assigned it to each city in the MCU.  

Fourth, we use information on the institutional development of the city, published by 

IBGE.
 
This data is used in Naritomi, Soares and Assuncao (2007), and was kindly made 

available by these authors. These measures include an index of the access to justice in the city, 

                                                 
2
 These statistics are publically available at http://www.ipeadata.gov.br and http://www.sidra.ibge.gov.br/.  

3
 The data we gathered for PETI is available since 1996 but data for Bolsa Familia is only available after 2004. 

4
 Of all cities in 2000, only 71% existed in 1970 (72% in 1980), while in 1991 this figure was 82%.  A MCU is an 

area (set of cities) which is defined in such a way that can be compared over time. 

http://www.ipeadata.gov.br/
http://www.sidra.ibge.gov.br/
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an index of managerial capacity in the city and an index of political concentration in the city 

(based on a Hirshman-Herfindhal index of the shares of the political parties). The index of 

managerial capacity in the city measures the quality of local administration, and is used by the 

Ministry of Planning to monitor the administrative performance of cities. Access to justice 

measures the penetration of the rule of law, in particular the existence of courts or justice 

commissions in the city. We also consider state aggregates of these variables, by averaging 

across cities.  

Fifth, we compute the distance and travel time (by car) between each city and the nearest 

subdelegacia in the state. The transportation of inspectors from the subdelegacia to each firm is 

made using ground transportation, usually car. Hence, the enforcement of labor regulation will 

be easier and less costly the closer a subdelegacia is from the city where the firm is located. We 

construct a measure of the accessibility of inspectors to firms by using the travel time from each 

city to the nearest subdelegacia within the state (minimum distance). Data on travel times and 

travel distances between any two Brazilian cities is available from one of the largest Brazilian 

auto insurance companies (BB), which collects very detailed information on distances across 

cities.
5
  When firms are located in cities that have a subdelegacia the measure assumes the value 

zero. We also construct the distance between each city and the state capital. In the remaining of 

the paper we focus on travel time as the most relevant measure of distance. A third measure of 

the remoteness of the city, or of its access to markets, is an index of transportation costs between 

each city and the nearest capital city taken from IPEA (1995). 

Sixth, we use the 1980 Census to construct measures of the proportion of the population 

in each sector and the distribution of wages in each sector. Unfortunately, we cannot apply the 

same classification of individuals in both 1980 and 2000. In 2000 formal wage earners are 

employees and have a work permit, while in 1980 they are also employees, but we do not know 

whether they have a work permit. Instead, we check whether they pay social security. The 

                                                 
5
 This information is available online at www.bbseguroauto.com.br. When collecting information on distances, we 

faced two obstacles. First, we could not find information online for recently instituted cities. In these cases, we have 

located the nearest city (using maps) and used it instead of the original one to compute distances. Second, in most of 

the cities in Amazonas, maritime rather than the ground transportation is used for goods or persons. Hence, travel 

distance by car is meaningless for this state and therefore we have excluded it from the analysis. A related problem 

occurs in Para where roads exist, but the distances we computed are absurdly large when compare to distances using 

maritime transportation, and therefore we also exclude it from the analysis. Because of its size, Distrito Federal is 

integrated with Goias. 

http://www.bbseguroauto.com.br/
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reasoning is analogous for informal wage earners. For self-employed and non-employed 

individuals, the definitions are similar across the two Censuses. 

Figures and Tables  

Figure A1: Effect of Distance on Inspections per Firm in the City Across Brazilian States 
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Figure A2: Effect of Distance on the Share of Informal Workers in the City Across Brazilian States 
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 Figure A3: Effect of Distance on the Formal-Informal Wage Differential in the City Across Brazilian States 

 

 
 

   
    
    
    
    
    
    
        
    Note: In Figure A1 we run, for each Brazilian state, a regression of the degree of enforcement (measured by 

the log of number of inspections per firm in the city in 2002) on distance to the nearest enforcement office 

(measured in hours of travel by car). Each circle represents a coefficient of one of these regressions, which 

is plotted against the log number of inspectors per firm in the state (coeff. = 0.138, s.e. = 0.029) . The size 

of each circle is the inverse of the standard error of the estimated coefficient. Figures A2 and A3 can be 

interpreted analogously. Figure A2 plots the coefficients of a regression of the share of informal workers (in 

2000) in each city on distance, against the log number of inspectors per firm in the state (coeff. = -0.024, 
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s.e. = 0.006), while Figure A3 plots the coefficients of a regression of the formal-informal wage differential 

at the city level (in 2000) on distance, against the log number of inspectors per firm in the state (coeff. = -

0.028, s.e. = 0.010). 
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Figure A4. Log Wages of Formal and Informal Employees, and Self-Employed Workers 
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Figure A5. Years of Education of Formal and Informal Employees, Self-Employed 

Workers, and Non-Employed (or Unemployed) Individuals 
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Figure A7. Increase in the Cost of Mandated Benefits Valued 

More Highly by Workers than Firms 
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Figure A6. Increase in the Cost of Mandated Benefits 

Equally Valued by Firms and Workers  
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Figure A8. Increase in the Cost of Hiring Informal Workers 
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Annex C. Robustness   

Table A5 provides formal evidence that the interaction between the number of inspectors 

in the state and distance from each city to the nearest enforcement office is uncorrelated with 

several city level variables proxying institutional quality, different dimensions of public policy, 

and local economic conditions, which are likely to be correlated with the characteristics of the 

local labor market. We start by considering the role of state level policies to reduce regional 

inequality (associated with distance to large cities).
6
 In particular, we consider whether the 

interaction between inspectors and distance is correlated with city level per capita GDP in 2000. 

If our empirical strategy is capturing other factors affecting local labor markets, such as distance 

to important economic centers, there should be a significant coefficient on this interaction when 

we estimate equation (1) using per capita GDP as dependent variable. Actually, it would be 

possible to observe a change in GDP per capita in the city even if our strategy was valid, because 

enforcement affected labor market outcomes which in turn could affect GDP. The findings in 

table 5 show that there is not a statically significant correlation. In fact, we think this is plausible 

since the effects of enforcement on labor market outcomes are likely not enough to cause 

substantial changes in the per capita GDP. In the following lines of table 5 we also check for 

effects on the industrial structure of the city and, reassuringly, we find none. Therefore, it is 

unlikely that our findings are being driven by some fundamental change in the economy, not 

caused but strongly correlated with enforcement, which would then substantially affect labor 

markets at the city level. The exact same argument applies to city size. 

Another possible concern is whether states with more inspectors per firm tried to 

minimize the impact of distance to focal cities on the access to institutions. In this case our 

measure of enforcement could simply be capturing variation in the quality of other city 

institutions.  In table 5 we proxy city level institutional quality using three indices: access to 

justice, governance, and political concentration. Reassuringly, the empirical findings do not 

show evidence that this is a significant source of concern. 

When we look at city level inequality in social infrastructure, measured by the log 

number of households with access to piped water, sanitation, and electricity (normalized by the 

number of individuals in the city), we find no correlation between the interaction of distance and 

                                                 
6
 One possibility is road construction. However, we measure distance to the nearest subdelegacia in travel time by 

car (not in miles) and the quality of the road infrastructure is already accounted for. 
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inspectors per state and access to water and sanitation. There is a small correlation with access to 

electricity, but it has the opposite sign to what one would expect if it were capturing confounding 

variation in other state policies. Moreover, there is no correlation with the log of current transfers 

from states to cities (drawn from state tax revenues) per capita. 

Finally, we find that the interaction between the distance to the nearest enforcement 

office and the log of the number of inspectors per firm in the state does not predict the 

municipality participation in PETI, or the number of participants in Bolsa Familia in the city. 

The robustness of the results in panel B show that we can safely rely on the cross-

sectional variation for the identification of the effects. 
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D. An Economic Model of Endogenous Enforcement and Labor Market Outcomes 

This appendix presents a simple model of endogenous enforcement and labor market outcomes 

that justifies our empirical specifications, and the assumptions under which they are valid. 

 Define csv  as the amount of violations to labor law caught in city c of state s, with 

 cscscs Efv , , where E measures the level of enforcement in the city, and ε includes other 

factors affecting the number of violations caught in the city. Later, it will be convenient to have a 

special case where the marginal product of enforcement is allowed to vary across cities 

according to the level of ε, but in a restrictive way:  

   
 

   1.'
~,~

, AEf
E

Ef
EEfEfv cscs

cs

cscs
cscscscscscscs 


 




  

This is a restrictive assumption, but it allows enforcement to be more productive in cities where 

individuals are more prone to commit labor violations, a possible component of ε. Therefore, we 

can have selective allocation of enforcement across cities according to its productivity. 

 In each state the goal is to maximize the number of violations caught in all cities, subject 

to the amount of enforcement resources available, measured in hours of available enforcement 

activity (the number of inspectors in the state multiplied by hours of work per inspector). We 

denote total hours of available enforcement time in the state as sH . The cost of each unit of 

enforcement is not uniform across cities and depends on the distance, in hours, to the nearest 

enforcement office, csD . In each state the problem of allocating enforcement across cities is: 

  s

c

cscs

c

cscscsE HDEtsEfV
ss

cs
  ..,max   

Let s  be the multiplier on the constraint (strictly positive if the constraint is binding). s  is 

likely to be a function of H and of the distribution of D and ε in the state. The first order 

conditions for E are: 

   
 2.

,1,
A

E

Ef

D
D

E

Ef
s

cs

cscs

cs

css

cs

cscs 














 

This says that we should equalize the productivity of enforcement per unit of enforcement time 

in each city. Under the simplifying assumption in A1 we get: 

     3.'
~

'
~ 1 ADfEDEf cscsscscsscscs   
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 Differentiating the first order conditions (for the general case) twice with respect to D and 

H we can see how the level of enforcement in each city responds to changes in distance and in 

the endowment of inspection time in the state: 
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 We can sign some of these derivatives but not all. If the second order conditions are 

satisfied them   0/,
22  cscscs EEf   (declining marginal product of enforcement). In this case, 

it is simple to show that 0/ ss dHd  (the marginal value of each unit H of in the state declines 

with H). This means that 0/ cscs dDdE  and .0/ scs dHdE  Curiously, it is not possible to sign 

scscs dHdDEd /2 , unless   0/,
33  cscscs EEf  , in which case .0/2 scscs dHdDEd  

 Going back to equation (A3), we could approximate  .'
~ 1

cscss Df  
with a first order 

Taylor’s series expansion around  000

cscss D    and get: 

      .''
~

'
~

'
~ 000000100011

cscsscscsscscsscscsscscsscs DDDfDfDfE   

Suppose also that ,~
csscscs D   where csD is a distance effect, s  is a state fixed effect, 

and cs~  is a residual orthogonal to both distance and the state fixed effect. This allows the 

productivity of inspections to depend on distance and state characteristics through unobservables. 

We can write the above model for enforcement as the following regression:

,~
3210 csscscsscs DDE    where s3  is a state fixed effect. Finally, we let s  be a 

function of several state variables, including the number of inspectors per firm in the state, state 

per capita GDP averaged between 1970, 1980 and 2000, and measures of the quality of state 

institutions. This gives rise to the enforcement regression we estimate in the paper. Given the 

results above, suggesting that s  also depends on the dispersion of some city level variables, in 
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tables A5, A6 and A7 in the appendix we also allow s  to depend on the variance of per capita 

GDP in the state (across cities, weighting each city proportional to population), averaged across 

1970, 1980 and 2000. The results are almost the same as in the main specification. 

 We can now turn to the outcome equation. Imagine a reduced form model for labor 

market outcomes. Let y denote a particular labor market outcome of interest (say, the proportion 

of formal workers in the city), which is a function of enforcement (E) and other factors (ω): 

 ., cscscs Egy   Then, from (A4): 
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Like before, it is possible to sign the first derivatives (if we know how to sign scscs dHdDEd /2 ), 

but not the cross derivative. 

 If we assume that y is separable in E and ω, and using (A3) in addition, we get: 

       .'
~~~, 1

cscscsscscscscscs DfgEgEgy   
 Again, doing a series expansion: 

         .'''
~~ 0000000001

cscsscscsscscsscscsscscsscscss DDDhDhDhDfg  

In addition, assume also that ,~
csscscs D   where csD is a distance effect, s  is a state 

fixed effect, and cs~  is a residual orthogonal to both distance and the state fixed effect. This 

means that we can write the model for y as the following regression: 

,~
3210 csscscsscs DDy    where s3  is a state fixed effect and .~~~

cscscs    This 

is the model we estimate in the paper. 

 Therefore, our identification strategy depends on several assumptions, but the crucial 

ones are that: s  may depend on variables other than the ones we include in the regression, but 

they have to be orthogonal to distance and the remaining unobservables in the model; we can 

write ε and ω as a (linear) function of distance plus a state fixed effect, and distance does not 
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interact with the state fixed effect. An economic model of enforcement and labor market 

outcomes per se does not invalidate this empirical strategy, i.e., our assumptions are not at odds 

with economics. What is crucial is what we assume on the unobservables of the model. 

 

E. Model 

In interpreting our findings we consider a simple two sector model of the labor market, drawing 

on Lewis (1954), Harberger (1962), Harris and Todaro (1970), Fields (1975), MacDonald and 

Solow (1985), Bulow and Summers (1986), and Maloney (2004). There is also an important 

literature integrating search models and informality, namely Acemoglu (2001), Albrecht, 

Navarro and Vroman (2006), Bosch (2007), Meghir, Narita and Robin (2010). In this section we 

abstract from labor market frictions, central in the latter set of papers, and in much recent work 

on models of the labor market (Shimer, 2010). They are not needed to understand the mechanism 

we emphasize, so we proceed with the simpler competitive model. 

Our initial model has a formal and an informal sector, and no minimum wage (which will 

be introduced later). FW  and IW  denote wages in the formal and informal sectors, respectively. 

For simplicity, employers can hire formal and informal workers simultaneously. Employers 

hiring formal workers face taxes T, so the cost of labor is: TWF  . T can translate into benefits 

for employees (e.g., social security, severance pay, health and safety conditions), and the value 

of T for formal employees is vT, where v≥0 (v can be smaller, equal or even larger than 1). It is 

illegal to operate in the informal sector, and therefore employers face an expected penalty of P 

per worker employed in that sector (where P is the product of the penalty and the probability of 

being caught). We focus on the hiring decisions only, and ignore the decision of the firm to be 

formal or informal.
7
 Finally, we consider a (residual) household sector, which absorbs the non-

employed population (e.g, individuals who decide not to work because their reservation wage is 

higher than the market wage in each sector). The total number of individuals in the economy is 

N, who can either work in the formal sector ( FN ), work in the informal sector ( IN ), or be non-

employed ( HN ). Labor markets are competitive, and equilibrium wages and quantities of labor 

in each sector are determined by the intersection of supply and demand. Without an informal 

sector, we could use the model in Lazear (1990) to analyze the impact of mandated benefits. 

                                                 
7
 A firm is generally defined to be formal if it pays taxes (e.g., De Paula and Scheinkman, 2006). 
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We start by modeling an increase in enforcement solely as an increase in T since, as 

explained before, most of enforcement activity in Brazil concerns: i) guaranteeing the payment 

of contributions to the severance pay fund, as well as compliance with firing rules and payments; 

ii) health and safety conditions. We represent the labor market with the following equations: 
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It is also possible that enforcement leads to higher costs of hiring informal workers, by making 

detection more probable, corresponding to an increase in P. We examine this later in the paper. 

Equations (1) to (4) characterize the demands and supply for each type of labor.
8
 T and P depend 

directly on enforcement E, and for now it will be convenient to define T=E and P=0. Equations 

(5) to (7) characterize the equilibrium. With the exception of the intercepts of the equations, it is 

natural to assume all the parameters are positive (if the two types of labor are substitutes). This 

formulation is arbitrary, but it is possible to derive demand and supply equations for each labor 

market from a simple model where individuals maximize utility and firms maximize profits. The 

assumption of linearity is made just for simplicity. 

Differentiating the system above with respect to an increase in enforcement (T=E), and 

denoting derivatives with respect to T as lower case letters: 
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8
 In the model, upper case letters represent endogenous variables, except for P and T. Lower case letters represent 

parameters. P and T are parameters as well, but they will change in our comparative statics exercises. 
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The solution to this system is complex. One way to simplify our calculations is to set 

c=f=0 (little or no cross-sector linkages in demand), which is an unrealistic assumption but helps 

us learn about the mechanics of this system. The solution to equations (8)-(14) in this case is: 
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The denominator in all these expressions is positive if im-jl>0, which should happen 

unless cross effects of wages in the supply equations (i.e, j and l) are very strong (stronger than 

own effects, i.e., i and m). Below we assume this condition holds, and also that i>j. The sign of 

expressions involving (1-v) depends on whether v is smaller or larger than 1 (i.e., whether the 

valuation workers place on mandated benefits is smaller or larger than their cost to employers). 

Finally if we examine some of the central components in the numerators of the equations above 

(writing the equation numbers below and the relevant numerator next to it): 
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v plays a central role in the analysis, which can be seen throughout this section. As a 

result of an increase in enforcement we expect a contraction in the labor demand curve because 



19 

 

 19 

formal workers become more expensive. We also expect an expansion of the formal labor supply 

curve, since formal jobs become more attractive. Taking v=1 provides a useful baseline case, in 

which employers and employees put exactly the same valuation on those benefits mandated by 

regulation. If there were no wage rigidities, then the equilibrium wage in the formal sector would 

decrease by an amount equal to the cost of the mandated benefits, with no change in formal 

employment (Lazear, 1990), and no change in the informal sector. This case is depicted in figure 

A6 which plots the demand and supply of workers in the formal (DF and SF) and informal sectors 

(DI and SI), in economies with and without enforcement (e.g., S
E

F vs. S
NE

F).
 9

 

Several empirical papers estimate large rates of pass-through from payroll taxes and 

mandated benefits to wages (e.g., Gruber, 1994, 1997, Marrufo, 2001, Kugler, 2005, Heckman 

and Pages, 2003).
10

 At the bottom of the wage distribution, it is likely that the pass-through rate 

is below 100%, because of downward wage rigidity due to, say, a minimum wage (we discuss 

this case below). At the top of the wage distribution, it is possible that it is close to 100%, 

especially for job severance pay since workers can easily gain access to the job severance fund. 

Moreover, it is even plausible that v>1 in Brazil (which would imply larger than 100% 

pass through rates in this model) if: i) firms pay taxes on profits but workers do not pay taxes on 

severance payments (this is the case in Brazil), which means that for each Real the worker 

receives as severance pay (net of taxes) the firm needs to disburse less than one Real; ii) the costs 

of providing better health and safety conditions on the job are below the value workers place on 

them. This case is shown in figure A7. In this case, we would also expect total employment to 

increase since jobs in both the formal and informal sectors are more attractive.
11

 

                                                 
9
 We assume the absence of asymmetric information between workers and firms, wage rigidity, or credit constraints. 

In this case mandated benefits that are valued equally by employers and employees are borne by workers in the form 

of lower wages, and have no effects on employment. While these assumptions may hold at the top of the wage 

distribution, they are unlikely to be true at the bottom, which can lead us to see some effects of mandated benefits on 

employment, as we show below in a model with a minimum wage (e.g., Summers, 1989, Mitchell, 1990, Lazear, 

1990). 
10

 Heckman and Pages (2003) estimate rates of pass-through close to 90% in OECD countries, while Marrufo (2001) 

and Kugler (2005) have estimates closer to 60-80% for Mexico and Colombia. Gruber (1994, 1997) stands out for 

estimating 100% pass-through rates, for the US (maternity benefits) and Chile (payroll taxes). 
11

 Recall that, for simplicity, we assume there is no change in the demand for informal labor (c=f=0). In a more 

general model we would expect the equilibrium demand curve for informal labor in an economy with enforcement 

to the left of the original curve, since the equilibrium cost of formal labor (inclusive of the cost of mandated 

benefits) is below what it was in an economy without enforcement. 
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Another possibility is that v<1. Workers may not be fully informed of their rights to 

severance pay, and they may perceive the probability of ever using the amount on their severance 

pay fund to be below 1. Our empirical results will help us discern the most likely scenario. 

Assume now that an increase in enforcement translates into an increase in the parameter 

P (keeping T fixed).
 12

 In this case, firms are urged to reclassify their informal workers as formal 

(under the penalty of being fined), and then comply with social security, payroll, or severance 

payments. Therefore, there will be a contraction in the demand for informal workers. The result 

would be a shift in employment from the informal to the formal sector, and a decline in wages in 

both sectors. This is shown in figure A8, although the figure does not allow the full equilibrium 

effects to take place in the figure (we keep the demand for formal workers and supply of 

informal workers fixed).
13

 

It is also important and realistic to consider a case where there is downward wage rigidity 

at least in the formal sector, due to the existence of a minimum wage (although there could be 

other reasons for downward wage rigidity).
14

 If the minimum wage is binding, there will be 

involuntary unemployment in the formal sector, and a queue for formal sector jobs. One simple 

way to incorporate this in the model is to assume that workers are risk neutral in the sense that 

they only care about the expected wage in the formal sector (the formal wage times the 

probability of employment given that one has joined the queue), that they can only queue for a 

formal sector job if they are unemployed, and that they are selected from the queue at random. 

This model is reminiscent of Harris and Todaro (1970) and subsequent work. 

Assuming that the minimum wage is binding, the main equations for this model are: 

                                                 
12

Formally, P is analogous to T, but the analysis is simpler since workers place no value on P. For brevity, we omit 

the full analysis from the paper, since our focus is on T. 
13

 In a simple competitive model, enforcement is always distortionary and welfare reducing. More generally, the 

welfare implications of increases in enforcement are mixed. The standard view is that taxes and mandates impose 

distortions and reduce welfare. However, if formal jobs are intrinsically more productive than informal jobs, there 

may be a role for promotion of formality (Acemoglu, 2001), as long as it is not just a pure reclassification of 

workers doing the same job. Similarly, if workers are credit constrained, benefits such as severance payments may 

be welfare enhancing (Alvarez and Veracierto, 2001). Several authors consider non-competitive models of the labor 

market, in which firms have some monopsony power. In these models mandated benefits can increase the bargaining 

power of workers, allowing them to increase their total compensation package (e.g., Saint-Paul, 1995, Ljunqvist, 

2002). As a response, wages of informal workers may increase, keeping them indifferent across sectors. 
14

 Based on the evidence discussed in Cardoso and Lage (2007), we assume that an increase in enforcement 

translates mostly to an increase in the compliance with mandated benefits (through severance pay, health and safety 

conditions). Those authors do not argue that enforcement translates into additional compliance with the minimum 

wages and, thus, we do not explore this channel in our model.  
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Relatively to the model in equations (1)-(7), FW  is the binding minimum wage, FN  is the 

number of individuals willing to queue for a job in the formal sector, and U is the proportion of 

such individuals who become formal workers (1-U is the proportion who remain in the queue, 

and who are unemployed). 

 As above, assume that there are no cross effects in demand (c=f=0) and that own effects 

of wages on supply are stronger than cross effects (im-jl>0, i-l>0). Then, differentiating with 

respect to T, and solving the system (using lower case letters to denote derivatives): 
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The number of workers employed in the formal sector declines. Given that wages are 

fixed at the minimum wage (assuming that it is binding) and that there is an increase in mandated 

benefits, firms want to hire less formal workers. As a result, for a fixed informal wage, there is 

an increase in the unemployment rate in the formal sector (U). Formal jobs are now more 

attractive if you are able to get them, but it becomes less likely that someone in the queue for 
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formal jobs is able to start working in the formal sector. The remaining derivatives in the system 

have an ambiguous sign, which depends on the following partial equilibrium question: if 

informal wages were kept fixed, would the formal sector be more or less attractive after the 

increase in enforcement? It is possible to show that the answer to this question depends on the 

sign of    UvNvTWb FF  1  (which is crucial for equations 28, 29, 30, and 32), which 

measures the change in the attractiveness of the formal sector in response to a change in T.
15

 If 

the formal sector becomes more attractive with the additional enforcement then the proportion of 

workers in the household and informal sectors declines, and the informal wage increases. This is 

to prevent all informal sector workers from moving to the formal sector. The opposite happens if 

the formal sector becomes less attractive.
16

 

In our empirical work we further divide the informal sector in two sub-sectors: informal 

wage earners and self-employed. This distinction may be important if, following some authors, 

there is duality within the informal sector (e.g., Fields, 1990, 2005, Maloney, 2004). While it is 

true that there is a group of informal workers who could be working in the formal sector if that 

was their choice, there is another group which operates in a segmented labor market, queuing for 

a formal sector job (as in the more traditional view of the informal sector; e.g., Dickens and 

Lang, 1985).
17

 It is simple to introduce a segmented informal sector into the model we just 

presented, although not particularly useful for the purposes of our study. Our empirical analysis 

shows that it is important to separate the self-employed, who may be more likely to be in the 

                                                 
15

 Suppose that 0Iw  (this would be a partial equilibrium argument). Then the equations of the model are just 

(15), (17) and (19) with the caveat that 0Iw  (and we will continue to assume that c=0). Taking derivatives and 

solving for u we get: 
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 This is the change in the attractiveness of the 

formal sector as a response to a change in T, if informal  wages are kept fixed. 
16

 This model assumes that there can be no search in the formal sector while employed in the informal sector. While 

this is restrictive, we would have similar predictions from a model where it is possible to search while employed in 

the informal sector, but the probability of a successful search is smaller than if search is done while unemployed. 
17

 In the empirical work we are not able to rigorously distinguish between upper and lower tier informal workers. 

However, there is a suggestion in the literature that informal wage earners belong in the lower tier, while part of 

self-employed workers are likely to be in the upper tier (e.g., Bosch and Maloney, 2010). 
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integrated formal sector, from informal wage earners, who may be more likely to be in the 

segmented sector. Informal wage earners are essentially shielded from changes in enforcement, 

which simplifies the theoretical analysis. Bosch and Maloney (2010) draw a similar conclusion 

from their recent study of labor markets in Brazil, Argentina and Mexico. 
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Table A1: City Employment Composition

Obs. Share 
Population 

(1) (2)

Domestic worker with formal work permit 5,242 0.009
Domestic worker without formal work permit 5,242 0.025
Employee with work permit 5,242 0.140
Employee without work permit 5,242 0.163
Employer 5,242 0.015
Self-Employed 5,242 0.194
Unpaid apprentice 5,242 0.001
Unpaid employee 5,242 0.036
Worker self-consumption 5,242 0.045
No employment status 5,242 0.372

This table shows the proportion of the population in each category using individual data from the 2000 Census.
These numbers differ slightly from those in table 1 which are city level averages.



Table A2: Determinants of the Number of Workers per Inspection

Dependent Variable: Log Inspections per 
Firm in the City

(1)

Distance to the nearest labor office (hours) * 
Inspectors per firm in the state 0.252

[0.092]**

Observations 3,113
R squared 0.23

Standard errors in brackets clustered at the state level, * significant at 10%; ** significant at 5%;
*** significant at 1%. The table reports the least squares estimates of the regression of the log of
the number of workers per inspected firm in the city on the distance to the nearest labor office
(hours) interacted with the number of labor inspectors in the state. The controls are state
dummies, distance to the nearest labor office, its square (reported in the table) and interactions
with state level variables (average access to justice; average political concentration; average
management quality in public administration; and the log of GDP per capita in the state averaged
across 1970, 1980 and 2000), distance to the state capital city, its square and interactions with
the number of inspectors per firm in the state and interactions with other state variables, city
transportation costs, its square and interactions with the number of inspectors per firm in the state
and interactions with other state variables, area of the city, city altitude, city latitude and city
longitude. City transportation cost is the transport cost between each city and the nearest capital
city in 1995. We also include the log of total population and per capita income in 1970, 1980,
and 1991. The table reports the coefficient on the interaction of distance and inspectors per firm
in the state. Variables described in the appendix.  



Table A3: Other City Characteristics and Alternative Mechanisms

Log GDP pc 
City 

Share 
Agriculture in 

GDP City 

Share 
Manufactiring 
in GDP City

Share Services 
in GDP City

Log Population 
City 

Access to 
Justice City 

Managerial 
Capacity City

Political 
Concentration 

City 

Households 
Piped Water pc 

City

Households 
Sanitation pc 

City

Households 
Electricity pc 

City

Current 
Transfers from 

State to City 

Municipality 
participates in 

PETI
Participants in 
Bolsa Familia

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Panel A: Controlling for GDP and Population 

Distance to the nearest labor office (hours) * 
Inspectors per firm in the state 0.012 -0.012 0 0.012 0.007 0.006 -0.017 -0.006 0.062 0.086 -0.002 0.07 0.011 -275.39

[0.047] [0.009] [0.014] [0.017] [0.091] [0.053] [0.035] [0.006] [0.057] [0.107] [0.013] [0.080] [0.019] [199.42]

N. Obs 5,242 5,228 5,242 5,242 5,242 5,242 5,241 5,241 5,242 5,242 5,242 4,516 3,238 5,214

Panel B: Excluding Past Controls for GDP and Population

Distance to the nearest labor office (hours) * 
Inspectors per firm in the state 0.01 -0.018 -0.001 0.02 0.024 0.033 -0.002 -0.005 0.133* 0.232 0.023 0.082 0.014 -179.81

[0.064] [0.012] [0.019] [0.016] [0.086] [0.056] [0.055] [0.006] [0.076] [0.171] [0.027] [0.093] [0.019] [180.91]

N. Obs 5,242 5,228 5,242 5,242 5,242 5,242 5,241 5,241 5,242 5,242 5,242 4,516 3,238 5,214

Standard errors in brackets clustered at the state level, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the regression of each of the variablesshown in the lines of the table on the distance to the nearest labor office (hours) interacted with the number of labor inspectors in the state. The controls in panel A are state

dummies, distance to the nearest labor office, its square and interactions with state level variables (average access to justice; average politicalconcentration; average management quality in public administration; and the log of GDP per capita in the state averaged across 1970, 1980 and 2000), distance to the state capital city, its square and interactions with the number of

inspectors per firm in the state and interactionswith other state variables,city transportationcosts, its square and interactions with the number of inspectors per firm in the state and interactions with other state variables,area of the city, city altitude, city latitude and city longitude. City transportationcost is the transport cost between each city and the nearest capital city in 1995.

We also include  the log of total population and per capita income in 1970, 1980, and 1991. In panel B, we do not include the log of total population and per capita income in 1970, 1980, and 1991. Variables described in the appendix. 



Table A4: Enforcement of Labor Regulations and the Composition of Employment in the City, Robustness to Different Controls
Formal Wage Earners Informal Wage Earners Self Employed Non-Employed

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

Specification 1 0.013 -0.004 -0.007 -0.001
[0.005]** [0.004] [0.007] [0.005]

Specification 2 0.017 0.006 -0.021 0.014
[0.008]** [0.005] [0.009]** [0.006]**

Specification 3 0.012 0.007 -0.023 0.017
[0.010] [0.005] [0.008]*** [0.005]***

Specification 4 0.019 0.005 -0.024 0.016
[0.009]** [0.005] [0.008]*** [0.006]***

Specification 5 0.021 0.004 -0.025 0.016
[0.008]** [0.005] [0.007]*** [0.006]**

Specification 6 0.015 0.004 -0.024 0.019
[0.005]*** [0.005] [0.007]*** [0.006]***

Specification 7 - Base Case 0.016 0.004 -0.023 0.017
[0.005]*** [0.005] [0.007]*** [0.006]***

Specification 8 0.017 0.005 -0.025 0.017
[0.005]*** [0.005] [0.008]*** [0.006]**

Specification 9 0.015 0.005 -0.023 0.017
[0.004]*** [0.004] [0.007]*** [0.007]**

Specification 10 0.012 0.005 -0.023 0.017
[0.006]** [0.007] [0.009]** [0.006]**

Standard errors in brackets clustered at the state level, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the coefficient of distance to

the nearest enforcement office interacted with state inspectors. Dependent variable is the log of the proportion of individuals in each sector in the city . Specification (1) regresses the outcome of

interest on distance to the nearest enforcement office and its square, distance to the nearest enforcement office interacted with the log number of inspectors per firm in the state, distance to the state

capital and its square, distance to the state capital interacted with the log number of inspectors per firm in the state, and state fixed effects. In the following specifications we add the following

groups of variables cumulatively until we reach our final specification reported in panel A of table 3: (2) interactions between the two distance variables mentioned above and the log of the average

of per capita GDP in the state between 1970 and 2000, and measures of city level institutions averaged at the state level (access to justice, governance and political concentration); (3) city latitude,

longitude, altitude and area; (4) log population and log per capita income in 1970; (5) log population and log per capita income in 1980; (6) log population and log per capita income in 1991; (7) an

index of transportation costs to the nearest capital interacted with the four state levels above and the log number of inspectors per firm in the state; (8), we add interactions between an additional

state variable, the variance of the log per capita GDP across cities in each state (a measure of state inequality) with the three distance measures we consider (distance to the nearest enforcement

office, distance to the state capital, and an index of transportation costs to the nearest capital); (9) we add to (7) interactions between an additional state variable, the log number of beneficiaries of

Bolsa Familia in the state in 2004, with the three distance measures we consider; (10) we add to (7) interactions between an additional state variable, the proportion of municipalities in PETI in

2000, with the three distance measures we consider. Variables described in the appendix.



Table A5: Enforcement of Labor Regulations and Wage Distribution, by Employment Status, Robustness to Different Controls

P10 P50 P90 P10 P50 P90 P10 P50 P90
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Specification 1 0.009 0.005 0.01 0.015 0.033 0.042 0.044 0.048 0.039
[0.011] [0.012] [0.017] [0.021] [0.011]*** [0.013]*** [0.033] [0.025]* [0.022]*

Specification 2 0.015 -0.011 -0.056 0.044 0.037 0.046 0.107 0.096 0.066
[0.021] [0.022] [0.023]** [0.039] [0.027] [0.021]** [0.034]*** [0.033]*** [0.026]**

Specification 3 0.007 -0.02 -0.053 0.015 0.014 0.032 0.071 0.065 0.047
[0.022] [0.021] [0.023]** [0.049] [0.030] [0.025] [0.054] [0.050] [0.040]

Specification 4 0.02 -0.005 -0.035 0.038 0.035 0.056 0.099 0.096 0.082
[0.018] [0.015] [0.018]* [0.046] [0.026] [0.025]** [0.050]* [0.045]** [0.033]**

Specification 5 0.025 0.002 -0.027 0.044 0.044 0.064 0.104 0.102 0.087
[0.018] [0.015] [0.019] [0.045] [0.026] [0.025]** [0.047]** [0.042]** [0.030]***

Specification 6 0.012 -0.019 -0.063 0.019 0.018 0.031 0.069 0.061 0.04
[0.016] [0.014] [0.029]** [0.033] [0.019] [0.017]* [0.026]** [0.017]*** [0.020]*

Specification 7 - Base Case 0.024 -0.012 -0.049 0.018 0.017 0.036 0.06 0.063 0.043
[0.016] [0.014] [0.027]* [0.032] [0.020] [0.017]* [0.025]** [0.017]*** [0.018]**

Specification 8 0.022 -0.012 -0.046 0.02 0.017 0.036 0.068 0.07 0.045
[0.015] [0.013] [0.025]* [0.026] [0.018] [0.017]* [0.023]*** [0.015]*** [0.020]**

Specification 9 0.01 -0.017 -0.048 0.01 0.006 0.029 0.055 0.06 0.043
[0.013] [0.013] [0.027]* [0.028] [0.012] [0.016]* [0.024]** [0.017]*** [0.015]***

Specification 10 0.013 -0.022 -0.051 0.005 -0.002 0.022 0.074 0.072 0.059
[0.019] [0.018] [0.032] [0.037] [0.024] [0.025] [0.027]** [0.021]*** [0.022]**

Standard errors in brackets clustered at the state level, * significantat 10%; ** significantat 5%; *** significantat 1%. The table reports the least squares estimates of the regression of the percentiles of the distribution of wages for workers in each sector in the city on several controls.The simplest
specification(1) regresses the outcome of interest on distance to the nearest enforcement office and its square, distance to the nearest enforcement office interacted with the log number of inspectors per firm in the state, distance to the state capital and its square, distance to the state capital interacted
with the log number of inspectors per firm in the state, and state fixed effects. In the followingspecificationswe add the followinggroups of variables cumulativelyuntil we reach our final specification:(2) interactions between the two distance variables mentioned above and the log of the average of
per capita GDP in the state between 1970 and 2000, and measures of city level institutionsaveraged at the state level (access to justice, governance and political concentration);(3) city latitude, longitude, altitude and area; (4) log population and log per capita income in 1970; (5) log population and
log per capita income in 1980; (6) log population and log per capita income in 1991; (7) an index of transportation costs to the nearest capital interacted with the four state levels above and the log number of inspectors per firm in the state; (8), we add interactionsbetween an additional state variable,
the variance of the log per capita GDP across cities in each state (a measure of state inequality) with the three distance measures we consider (distance to the nearest enforcement office, distance to the state capital, and an index of transportation costs to the nearest capital); (9) we add to (7)
interactions between an additional state variable, the log number of beneficiaries of Bolsa Familia in the state in 2004, with the three distance measures we consider; (10) we add to (7) interactions between an additional state variable, the proportion of municipalitiesin PETI in 2000, with the three
distance measures we consider. Variables described in the appendix.

Formal Wage Earners Informal Wage Earners Self Employed 



Table A6: Enforcement of Labor Regulations and Patterns of Public Expenditures
Administration 
and Planning

Social 
Assistance Communication Regional 

Development Education Justice Health and 
Sanitation Transports

(1) (2) (3) (4) (5) (6) (7) (8)

Distance to the nearest labor office (hours) * 0.049 0.09 0.037 0.011 0.062 -0.064 0.011 -0.009
* Inspectors per firm in the state [0.077] [0.073] [0.033] [0.017] [0.058] [0.030]** [0.067] [0.092]

Distance to the nearest labor office (hours) * 0.118 0.219 -0.042 0.148 0.035 -0.27 0.008 0.146
* Inspectors per firm in the state [0.119] [0.100]** [0.328] [0.192] [0.075] [0.268] [0.105] [0.201]

Panel A - Expenditures in 1990

Panel B - Expenditures in 2000

Standard errors in brackets clustered at the state level, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the regression of each of the log of
each type of municipal expenditure in 1990 (Panel A) or in 2000 (Panel B) on the distance to the nearest labor office (hours) interacted with the number of labor inspectors in the state. The controls are state
dummies, distance to the nearest labor office, its square (reported in the table) and interactions with state level variables (average access to justice; average political concentration; average management
quality in public administration; and the log of GDP per capita in the state averaged across 1970, 1980 and 2000), distance to the state capital city, its square and interactions with the number of inspectors
per firm in the state and interactions with other state variables, city transportation costs, its square and interactions with the number of inspectors per firm in the state and interactions with other state
variables, area of the city, city altitude, city latitude and city longitude. City transportation cost is the transport cost between each city and the nearest capital city in 1995. We also include the log of total
population and per capita income in 1970, 1980, and 1991. Variables described in the appendix.



Table A7 - Drivers of Variation in Log Inspectors per Firm in the State
(1) (2) (3) (4)

Log Inspectors in the State 1 - 1.274 -
[0.070]*** [0.225]***

Log Number of Firms in the State -1.036 - - -1.33
[0.074]*** [0.24]***

Av. Log per capita GDP in the State 0.02 -0.444 -0.854 0.567
[0.074] [0.185]** [0.137]*** [0.219]***

Av. Log Population in the State 0.048 -0.159 -1.189 1.148
[0.104] [0.083]* [0.190]*** [0.244]***

Average Distance in State 0.006 -0.096 -0.093 0.03
[0.015] [0.072] [0.045]** [0.051]

Observations 24 24 24 24
R-squared 0.98 0.29 0.77 0.76
Standard errors in brackets clustered at the state level, * significant at 10%; ** significant at 5%; *** significant 
at 1%. The table reports the least squares estimates of the regression of the log number of inspectors per firm in 
the state on the log number of inspectors in the state, the log number of firms in the state (both measured in 
2000), the average log of per capita GDP in the state over 1970, 1980 and 1990, average of log of population in 

the state over 1970, 1980 and 1990, and the average distance between each city in the state and the nearest labor 

office. Variables described in the appendix.



Table A8: Enforcement and Composition of Employment in the City: Robustness to Different Normalizations for Inspectors per State

Formal Wage Earners Informal Wage 
Earners Self Employed Non-Employed

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

Distance to the nearest labor office (hours) * 0.023 -0.002 -0.026 0.015
* Inspectors per firm in the state [0.007]*** [0.007] [0.009]** [0.007]*

R-Squared 0.67 0.39 0.42 0.35
Observations 5,242 5,242 5,242 5,242

Distance to the nearest labor office (hours) * 0.018 0.002 -0.026 0.018
* Inspectors per firm in the state [0.008]** [0.009] [0.009]*** [0.008]**

R-Squared 0.67 0.39 0.42 0.36
Observations 5,242 5,242 5,242 5,242

Distance to the nearest labor office (hours) * 0.017 0.003 -0.027 0.022
* Inspectors per firm in the state [0.008]** [0.007] [0.008]*** [0.007]***

R-Squared 0.67 0.39 0.42 0.36
Observations 5,242 5,242 5,242 5,242

Panel A: Normalize by State GDP

Panel B: Normalize by State Population

Panel C: Normalize by State Employment

Standard errors in brackets clustered at the state level, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the regression of the log of the proportion of
individuals in each sector in the city on the distance to the nearest labor office (hours) interacted with the number of labor inspectors in the state normalized by state GDP, state population, and number of workers in
the state. The controls are state dummies, distance to the nearest labor office, its square (reported in the table) and interactions with state level variables (average access to justice; average political concentration;
average management quality in public administration; and the log of GDP per capita in the state averaged across 1970, 1980 and 2000), distance to the state capital city, its square and interactions with the number of
inspectors per firm in the state (normalized by the variables above) and interactions with other state variables, city transportation costs, its square and interactions with the number of inspectors per firm in the state
(normalized by the variables above)and interactions with other state variables, area of the city, city altitude, city latitude and city longitude. City transportation cost is the transport cost between each city and the
nearest capital city in 1995. We also include  the log of total population and per capita income in 1970, 1980, and 1991. Variables described in the appendix.



Table A9: Enforcement of Labor Regulations and Wage Distribution, by Employment Status, Different Normalizations for Inspectors per State

P10 P50 P90 P10 P50 P90 P10 P50 P90
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Distance to the nearest labor office (hours) * 0.035 -0.015 -0.063 0.091 0.045 0.047 0.119 0.103 0.056
* Inspectors per firm in the state [0.021] [0.016] [0.030]** [0.030]*** [0.023]* [0.024]* [0.023]*** [0.021]*** [0.029]*

R-Squared 0.52 0.61 0.39 0.58 0.76 0.67 0.72 0.79 0.7
Observations 5,232 5,232 5,232 5,242 5,242 5,242 5,241 5,241 5,241

Distance to the nearest labor office (hours) * 0.046 -0.02 -0.064 0.082 0.031 0.036 0.118 0.102 0.066
* Inspectors per firm in the state [0.020]** [0.016] [0.035]* [0.032]** [0.025] [0.026] [0.027]*** [0.022]*** [0.028]**

R-Squared 0.52 0.61 0.39 0.58 0.76 0.67 0.72 0.79 0.7
Observations 5,232 5,232 5,232 5,242 5,242 5,242 5,241 5,241 5,241

Distance to the nearest labor office (hours) * 0.039 -0.02 -0.064 0.061 0.026 0.036 0.101 0.094 0.066
* Inspectors per firm in the state [0.017]** [0.015] [0.031]* [0.033]* [0.023] [0.022] [0.026]*** [0.019]*** [0.024]**

R-Squared 0.52 0.61 0.39 0.58 0.76 0.67 0.72 0.79 0.7
Observations 5,232 5,232 5,232 5,242 5,242 5,242 5,241 5,241 5,241
Standard errors in brackets clustered at the state level, * significantat 10%; ** significantat 5%; *** significantat 1%. The table reports the least squares estimates of the regression of the percentiles of the distributionof wages for workers in each sector in the city on the distance to the nearest labor

office (hours) interacted with the number of labor inspectors in the state. The controls are state dummies, distance to the nearest labor office, its square (reported in the table) and interactions with state level variables (average access to justice; average political concentration; average management

quality in public administration;and the log of GDP per capita in the state averaged across 1970, 1980 and 2000), distance to the state capital city, its square and interactions with the number of inspectors per firm in the state and interactions with other state variables, city transportation costs, its

square and interactionswith the number of inspectors per firm in the state and interactionswith other state variables, area of the city, city altitude, city latitude and city longitude. City transportation cost is the transport cost between each city and the nearest capital city in 1995. We also include the log

of total population and per capita income in 1970, 1980, and 1991. Variables described in the appendix.

Formal Wage Earners Informal Wage Earners Self Employed 

Panel A: Normalize by State GDP

Panel B: Normalize by State Population

Panel C: Normalize by State Employment



Table A10: Enforcement of Labor Regulations and the Composition of Employment in the City: Robust Clustering Procedure 

Formal Wage Earners Informal Wage 
Earners Self Employed Non-Employed

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

Distance to the nearest labor office (hours) * 0.016 0.004 -0.023 0.017
* Inspectors per firm in the state [0.001]*** [0.21] [0.003]*** [0.003]***

R-Squared 0.67 0.39 0.42 0.36
Observations 5,242 5,242 5,242 5,242

Distance to the nearest labor office (hours) * 0.013 -0.001 -0.011 0.014
* Inspectors per firm in the state [0.003]*** [0.194] [0.028]** [0.002]***

R-Squared 0.7 0.44 0.49 0.4
Observations 5,242 5,242 5,242 5,242

Panel A: Baseline Specification

Panel B: Include 1980 Variables

P-values in brackets clustered at the state level, using wild-bootstrap procedure of Cameron, Gelbach and Miller (2008), * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least
squares estimates of the regression of the log of the proportion of individuals in each sector in the city on the distance to the nearest labor office (hours) interacted with the number of labor inspectors in the state.
The controls are state dummies, distance to the nearest labor office, its square (reported in the table) and interactions with state level variables (average access to justice; average political concentration; average
management quality in public administration; and the log of GDP per capita in the state averaged across 1970, 1980 and 2000), distance to the state capital city, its square and interactions with the number of
inspectors per firm in the state and interactions with other state variables, city transportation costs, its square and interactions with the number of inspectors per firm in the state and interactions with other state
variables, area of the city, city altitude, city latitude and city longitude. City transportation cost is the transport cost between each city and the nearest capital city in 1995. We also include the log of total population
and per capita income in 1970, 1980, and 1991. Variables described in the appendix.



Table A11: Enforcement of Labor Regulations and Wage Distribution, by Employment Status, Robust Clustering Procedure (p-values in brackets)

P10 P50 P90 P10 P50 P90 P10 P50 P90
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Distance to the nearest labor office (hours) * 0.024 -0.012 -0.049 0.018 0.017 0.036 0.06 0.063 0.043
* Inspectors per firm in the state [0.026]** [0.126] [0.007]*** [0.192] [0.043]** [0.005]*** [0.009]*** [0.001]*** [0.009]***

R-Squared 0.52 0.61 0.4 0.58 0.76 0.67 0.72 0.79 0.7
Observations 5232 5232 5232 5242 5242 5242 5241 5241 5241

Distance to the nearest labor office (hours) * 0.019 -0.016 -0.054 0.018 0.016 0.032 0.064 0.056 0.033
* Inspectors per firm in the state [0.046]** [0.061]* [0.001]*** [0.198] [0.05]** [0.007]*** [0.005]*** [0.003]*** [0.033]**

Observations 5232 5232 5232 5242 5242 5242 5241 5241 5241
P-values in brackets clustered at the state level, using wild-bootstrap procedure of Cameron, Gelbach and Miller (2008), * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the regression of the percentiles of the distribution of wages for

workers in each sector in the city on the distance to the nearest labor office (hours) interacted with the number of labor inspectors in the state. The controls are state dummies, distance to the nearest labor office, its square (reported in the table) and interactions with state level variables (average access to

justice; average political concentration; average managementquality in public administration; and the log of GDP per capita in the state averaged across 1970, 1980 and 2000), distance to the state capital city, its square and interactions with the number of inspectors per firm in the state and interactions

with other state variables, city transportation costs, its square and interactions with the number of inspectors per firm in the state and interactions with other state variables, area of the city, city altitude, city latitude and city longitude. City transportation cost is the transport cost between each city and the

nearest capital city in 1995. We also include  the log of total population and per capita income in 1970, 1980, and 1991. Variables described in the appendix.

Formal Wage Earners Informal Wage Earners Self Employed 

Panel A: Baseline Specification

Panel B: Include 1980 Variables



Table A12 - Description of Variables
Variable Source Definition
Share Population Non-Employed in 2000 Census 2000 Proportion of the Population Ages 23-65 Non-Employed in the City
Share Population Formal Jobs in 2000 Census 2000 Proportion of the Population Ages 23-65 in Formal Employment in the City
Share Population Informal Jobs in 2000 Census 2000 Proportion of the Population Ages 23-65 in Informal Employment in the City
Share Population Self-Employed in 2000 Census 2000 Proportion of the Population Ages 23-65 Self-Employed in the City
Monthly wages in formal sector in 2000 Census 2000 Average Earnings of Formal Employees in the City
Monthly wages in informal sector in 2000 Census 2000 Average Earnings of Informal Employees in the City
Monthly wages self-employed in 2000 Census 2000 Average Earnings of Self-Employed in the City
Share Population Non-Employed in 1980 Census 1980 Proportion of the Population Ages 23-65 Non-Employed in the City
Share Population Formal Jobs in 1980 Census 1980 Proportion of the Population Ages 23-65 in Formal Employment in the City
Share Population Informal Jobs in 1980 Census 1980 Proportion of the Population Ages 23-65 in Informal Employment in the City
Share Population Self-Employed in 1980 Census 1980 Proportion of the Population Ages 23-65 Self-Employed in the City
Monthly wages in formal sector in 1980 Census 1980 Average Earnings of Formal Employees in the City
Monthly wages in informal sector in 1980 Census 1980 Average Earnings of Informal Employees in the City
Monthly wages self-employed in 1980 Census 1980 Average Earnings of Self-Employed in the City
Number of Inspections per City in 2002 Ministry of Labor Number of Visits of Labor Inspectors to Each City in 2002
Number of Workers Targeted by Inspections per City in 2002 Ministry of Labor Number of Workers Covered by Visits of Labor Inspectors to Each City in 2002
Inspectors per state in 2002 Ministry of Labor Number of Labor Inspectors in Each State in 2002
Distance to the nearest labor office (hours) BB Auto Seguros Predicted Hours of Travel by Car between Each City and the City with the Nearest Enforcement Office
City distance to the State capital city (hours) BB Auto Seguros Predicted Hours of Travel by Car between Each City and the State Capital
GDP in the City in 1970, 1980, 1991, 2000 IPEA Total GDP in the City (available in 1970, 1980, 1991 and 2000)
Population City in 1970, 1980, 1991, 2000 IPEA Total Population in the City (available in 1970, 1980, 1991 and 2000)
Area of the City in Km2 in 2000 IPEA Areal Covered by the City (in squared kilometers)
Altitude of the City IPEA Altitude of the City
Latitude of the City IPEA Latitude of the City
Longitude of the City IPEA Longitude of the City
Share GDP Agriculture in 2000 IPEA Proportion of the City's GDP coming from Agriculture
Share GDP Manufacturing in 2000 IPEA Proportion of the City's GDP coming from Manufacturing
Share GDP Services  in 2000 IPEA Proportion of the City's GDP coming from Services
Transportation Costs to Nearest Capital in 1995 IPEA Index of Transportation Costs from each City to the Nearest State Capital
Federal Transfers to Each City IPEA Transfers from the Federal Government to Each City
Municipal Expenditures (various) IPEA Expenditures by the Municipal Government in Different Items
Participation in PETI by the city in 2000 Ministry of Social Development Whether the Municipality Participates in PETI
Number of Recipients of Bolsa Familia per city in 2004 Ministry of Social Development Number of Recipients of Bolsa Familia in the Municipality
Number of Firms in the City IBGE Number of Firms in the City
Access to Justice in the City IBGE Index of Access to Justice in the City
Managerial Capacity in the City IBGE Index of Managerial Capacity in the City
Political Concentration in the City IBGE Index of Political Concentration in the City


