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ABSTRACT 

Enforcement of Regulation, Informal Labour, Firm Size and Firm 
Performance* 

This paper investigates how enforcement of labour regulation affects the firm's 
use of informal labour, firm size and firm performance. Using firm level data on 
employment, capita, and output, census data on informal employment at the 
city level, and administrative data on enforcement of regulation at the city 
level, we show that in areas where law enforcement is stricter firms employ a 
smaller proportion of informal workers. Furthermore, by reducing the firm's 
access to unregulated labour stricter enforcement is also associated with 
smaller firms, less fluid labour markets, and (possibly) lower labour 
productivity. We control for different regional and firm characteristics, and we 
instrument enforcement with the distance between firm location and the 
location of an enforcement office, a measure of access of labour inspectors to 
firms. Taken together, our findings suggest that increased access to labour 
flexibility frees the firm from growth constraints, and it is likely to contribute to 
an improvement in productivity. 
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1. Introduction

In most developing countries, strict labor market regulations imply high costs of employing

formal workers and low labor flexibility. These regulations also create a strong incentive for

firms to overcome regulation and hire informally. Because law enforcement is imperfect and

monitoring is costly, several firms in developing countries evade employment taxes and labor

regulation, and use informal rather than formal workers. The additional flexibility given by

informal workers, coupled with possibly lower labor costs, is likely to translate into better firm

performance for firms who evade the law (provided that the costs of evading the law are not

too large). Quantifying this effect is important to understand the efficiency costs of strict

labor market regulations.1 In developing countries, the size of the informal labor market

suggests that there is a large difference between the written law and its implementation.

Thus, when evaluating the effects of regulation on performance we can explore variation in

the enforcement of labor regulation, since it is conceptually closer to changes in the regulatory

environment faced by firms than variation in the law itself.

Our paper quantifies the effects of labor regulation on the employment of informal labor

and on different indicators of firm outcomes, by exploring the fact that labor regulation is

not enforced uniformly within a country. In particular, we use data from Brazil, where en-

forcement of labor regulation is highly decentralized, varying widely across locations. We will

examine two issues (using two different datasets) on which our current empirical knowledge

is quite limited. First, we analyze how changes in enforcement affects firm size, output, and

productivity, possibly through changes in the firm’s access to informal labor. Second, we

study how changes in enforcement affect the use of informal labor. We measure enforcement

with administrative data on the number of firms inspected by labor inspectors in a given

city (in 2002), as a proportion of the total number of firms in that city.

Unfortunately, not all the variation in our measure of enforcement across regions can

1Most papers quantify the efficiency costs of strict regulation for labor outcomes like employment, un-
employment and wages (Freeman, 1988, Blanchard and Wolfers, 2000, Nickell, 1997, Nickell and Layard,
2000). Although less studied labor regulations will also affect the firm’s demand for labor as well as the
firm’s investment strategies and productivity (Holmes, 1998, Besley and Burgess, 2004).
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be considered exogenous. Some regions could have higher enforcement simply because they

have a higher level of informality (reverse causality); or because they are more developed,

and (due to a better institutional environment) economic performance could be positively

correlated with enforcement and negatively correlated with informality (omitted variables).

Moreover, the probability of being inspected by the labor authorities can be a function of

firm characteristics and of its efforts to avoid regulation and these can be correlated with

other firm outcomes.2

In order to address these problems, in our empirical work we instrument enforcement

with a measure of the cost of enforcement: the average distance (measured in hours of

travel) between the city where the firm is located and surrounding cities with a local office

of the ministry of labour, which in Brazil is called the subdelegacia. Enforcement of labor

regulation in Brazil is decentralized at the level of this subdelegacia, and each subdelegacia

has the responsibility of maintaining compliance with the law in several surrounding cities.

Using this empirical strategy we estimate that each additional inspection per hundred

firms in the city leads to a 6.2% decline in the average employment of a firm, a 9.1% decline

in output and a 10.5% decline in the stock of capital (the average firm in our sample is

located in a city with 7.9 inspections per 100 firms). This suggests that, as a result, output

per employee drops by 2.5% and capital per employee falls by 4%.

The reasoning behind our choice of instrument is that enforcement should be weaker

where it is more costly, and the cost of enforcement depends on the distance to the enforce-

ment office, which in this case is the subdelegacia. In our data, a 1 hour increase in the

distance to a city with an office of the ministry of labor leads to a decrease of 0.7 labor

inspections per 100 firms in the city. This corresponds to an elasticity of enforcement with

respect to access of 3.08 (since the average number of inspections per 100 firms in the sample

is 8, and the average distance to a city with an employment office is 1.8 hours). We realize

that our identification strategy may suffer from two important problems, which we try to

address. First, enforcement offices are not randomly assigned across Brazil, but they tend

to be located in developed cities. Second, firms decide where to locate based on a variety

2For example, large and publicly owned firms are more visible to labor authorities.
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of reasons, and firms wishing to explore informal labor more heavily may want to locate in

areas where enforcement is weaker.

In order to minimize these problems we control for several firm and city characteristics.

Furthermore, we perform several specification checks. First, we show that firms that locate

close to labor offices are not very different than firms that locate far from labor offices in

dimensions such as age of the firm, share of the firm that is state owned, and education

of the workforce (there are differences in the share of the firm that is foreign owned and

in the share of females in the workforce, but these are quantitatively small). Second, our

main results survive even after we exclude the larger cities from the sample, and therefore

they are not driven by small versus large city comparisons. Third, we assessed whether

our estimated effects are different for old and young firms. Young firms have made their

location decision very recently and therefore could have responded to the recent intensity

of enforcement observed in each city. In fact, when we split the sample into young (less or

equal than 10 years of age) and old (more than 10 years of age) firms, we find very strong

effects for old firms and very weak effects for young firms. Therefore, our main results seem

to be driven by the behavior of old firms. Finally, even if both the location of firms and of

enforcement offices is not random, the bias induced by this problem is likely to go against

our findings. The reason is that labor offices are generally located in large cities where we

expect firm size to be larger than in smaller cities.

Two additional results indicate that what we are measuring is the effect of enforcement

on firm outcomes by influencing the access of the firm to flexible employment, and not some

other effect caused by an omitted variable. First, almost all of the employment decline

is concentrated on unskilled workers (the employment of skilled workers declines by much

less). We would expect firms to value flexibility of hiring and firing essentially for unskilled

workers. Furthermore, most informal workers are unskilled. Second, not only there is a

decline in employment, but there is also a 6.6% decline in hires (and a 1.2% reduction in the

number of dismissals but which is not statistically different from zero). Therefore, higher

enforcement is not only related with smaller firms, but also with a less fluid labor market.

These results have important policy implications. First, labor regulation has a significant
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impact on firm size, measured by inputs or outputs. As argued in Rajan and Zingales (1998)

and Kumar, Rajan and Zingales (1999), since most of the observed growth is driven by

growth of existing firms, not by the creation of new firms, and therefore constraints to firm

size can be highly detrimental to growth. Furthermore, our results also suggest that stricter

regulation leads to lower capital intensity and lower productivity. Finally, effects on firm

size may well translate into effects on employment, as long as the number of firms in a city

does not rise sufficiently with enforcement to compensate for the reduced firm size. This is

in line with the long literature on the effects of labor regulation on employment in developed

and developing countries, which shows that labor regulation can be very costly in terms of

efficiency.

Second (related to the first), evasion of labor regulation by firms allows them to gain

access to cheap and flexible labor. As emphasized by, for example, Acemoglu and Robinson

(2006), social institutions are an equilibrium outcome, and trying to correct apparently dys-

functional institutions instead of what lies at their roots may sometimes lead to undesired

results. In particular, widespread informal employment in Brazil may not only be a manifes-

tation of weak institutions, but also an equilibrium response to unreasonably stringent labor

regulations. Compliance with the law may be more easily affected by changes in the law than

by changes in enforcement. Furthermore, increasing enforcement without changing the law

may lead to very rigid labor markets and poor economic performance. However, our paper

does not imply that informal behaviors are therefore always desirable. Access to informal

employment is helpful to circumvent strict labor regulation, but systematic violations of the

law weaken the country’s institutions and can hurt development in the long run. Therefore,

a possible recommendation for fostering growth in Brazil would be to promote more flexible

labor laws, rather than advocating for a more relaxed enforcement environment.

Our paper contributes to and integrates insights from the literature on regulation, infor-

mality, crime and labor demand. First, we relate to the literature that analyses the effects

of labor market regulation on economic efficiency. Recently, several papers focus on specific

changes in labor regulations (e.g., Barros and Corseuil, 2001) or social security payments
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(e.g. Gruber, 1997, Kugler and Kugler, 2003) within a country.3 Closely related to our

analysis is Holmes (1998) and Besley and Burgess (2004). Holmes (1998) explores variation

across US states and shows that those that enacted pro-business right-to-work laws had in-

creases in manufacturing activity. Besley and Burgess (2004) also find important effects of

labor regulation on output, employment, investment and productivity in Indian manufac-

turing. The main differences relatively to our paper are that we are exploring variation in

the enforcement of labor regulation (rather than using variation in regulation itself) and we

are using firm level data (instead of aggregate regional data; see Boeri and Jimeno, 2005).

This allows us to study both the relationship between regulation and firm performance, and

the relationship between enforcement and illegal behavior.

Second, our work also relates to the literature on informality. Direct and indirect tax

rates as well as stringent labor regulations are usually found to be strong determinants of

the size of the informal sector across countries (e.g., de Soto, 1989, Loayza, 1997, Schneider

and Enste, 2000; see also de Paula and Scheinkman, 2006). However, enforcement of regu-

lation and the quality of institutions are also important determinants of the way regulation

affects informality (e.g., Johnson, Kaufmann and Zoido-Lobaton, 1998, Loayza, Oviedo and

Serven, 2005). Some of the modern micro literature on informal labor markets (e.g., Mal-

oney, 2004) suggests that we should look at the formal and informal sectors in an integrated

way (as opposed to a segmented view of the labor market) and emphasizes the role of the

informal sector as a source of unregulated labor to firms. This is the basis of the economic

reasoning underlying our work, although our results are also consistent with some degree of

segmentation in the labor market.

Finally, we relate to the literature on the economics of crime. Even though the incen-

tives of criminals and the determinants of law enforcement have been studied extensively

3Part of this literature explores cross country variation in the labor regulation to identify the effects
of more restrictive labor regulation on aggregate outcomes (e.g., Botero, Djankov, La Porta, Lopez-de-
Silanes and Shleifer, 2004, Nickell and Layard, 2000 and Heckman and Pages, 2003, Lazear, 1990, Blanchard
and Wolfers, 2000). These cross country studies suggest that stringent labor marker regulation hampers
economic efficiency. However, the identification and measurement problems of this literature coupled with
the increasing availability of large micro data sets have motivated new analysis exploring within country
variation in regulation.
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(e.g., Becker, 1962, Levitt, 1997, 1998 and 2004, Polinsky and Shavell, 2000) very little is

known empirically about the firm’s incentives to overcome regulation and how enforcement

of labor regulation can reduce informal firm behavior. Our estimate of the elasticity of use

of informal workers with respect to enforcement is smaller in magnitude to those found in

other contexts by Levitt (1998) and Bar-Ilan and Sacerdote (2004).4 These two papers find

that the elasticity of crime with respect to enforcement is about 0.2, while ours (based on

city level data) is close to 0.15.

Our paper is organized as follows. In section 2 we describe the Brazilian labor market,

the enforcement of regulation in Brazil, and the main data sets that we use. Section 3

briefly lays out the simple theory underlying our empirical work. In section 4 we present

estimates of the importance of labor flexibility for different indicators of firm outcomes using

firm level data. In Section 5 we analyze the relationship between enforcement and informal

employment using city level data. Section 6 concludes.

2. Data

2.1. Enforcement of Labor Regulation

Brazil has one of the least flexible regulation of the labor market in the world (according

to the Doing Business data set it ranks third, only below Portugal and Panama). The law

establishes that all employees in Brazil must have a work permit on which the employment

history of the worker is registered (carteira de trabalho). This permit officially entitles the

worker to several wage and non-wage benefits paid for by the employer, such as retirement

benefits, unemployment insurance, and severance payments. Traditionally, much of the

labor law is written in the country’s constitution, which is very detailed and stipulates very

specific legal provisions.5 This makes the amendment of these provisions very difficult. The

4We do not explicitly examine the damage illegal behavior inflicts on institutions and social protection.
However, on the latter point the available evidence is not clear. Even though labor market institutions are
usually used to explain differences in inequality across developed countries (e.g., Blau and Khan, 1996), it has
been repeatedly shown that regulation can actually be detrimental to poverty and inequality in developing
countries (e.g., Besley and Burgess, 2004, and the essays in Heckman and Pages, 2003).

5For a general description of the Brazilian labor regulation and its recent changes see Barros and Corseuil
(2001)
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constitution of 1988 introduced several changes to the labor codes that had been in effect

since the 40’s, but most of these changes increased the degree of worker’s protection.

In Brazil there are very favorable working conditions for workers with formal contracts.

These benefits imply a very high costs of employment for firms, which are well above the

costs in other Latin American countries. In particular, the law establishes that workers can

work at most 44 hours in a week, and that the maximum period for continuous shift work

is 6 hours. The minimum overtime pay was is set at 1.5 times the normal hourly wage.

Employers are also obligated to offer paid leave to their employees, which is at least 4/3 of

normal wage, as well as a paid maternity period of 120 days. The also exists a paternity

license but it is smaller than the maternity period (5 days).

Even though it is not much more difficult to fire a worker in Brazil relatively to other

Latin American countries, it is definitely much more costly. Employers must give a prior

notice to workers of the dismissal and, between this notice and the actual dismissal, workers

are granted two hours a day to look for a job. This period is never smaller than one month

and recently it became proportional to the worker’s tenure. During this period, employers

cannot adjust the worker’s wage so this implies that 25% of the worker’s hours are paid but

are not worked. In practice the productivity of a dismissed worker also falls once he/she is

given notice of dismissal so that the overall decline to production is well above 25% (Paes

de Barros and Corseuil, 2001, argue that in most of the cases the fall in production is closer

to 100%). Advance notice constitues the bulk of dismissal costs in Brazil.

Moreover, workers with non-justified dismissals have the right to receive a monetary

compensation paid by the employer, beyond that accumulated in the worker’s job security

fund (FGTS).6 In particular, the law establishes that a penalty equal to 40% of the job

security fund is to be paid to every dismissed worker without a just cause. The rate of

6The Fundo de Garantia por Tempo de Servico (FGTS) is a government administered fund paid by the
employers that is accumulated while the worker is employed by the firm. Each worker in the formal sector
has his own fund. The employer must contribute monthly with 8% of the employee’s current wage to the
fund. As a consequence the accumulated FGTS of a worker in a given firm is proportional to its tenure.
Only unfairly dismissed workers or retired workers have access to this fund. Upon dismissal, workers have
access to the entire fund, including all the funds accumulated in previous jobs, plus a penalty in proportion
to the fund accumulated in the firm from which they are being dismissed.

8



accumulation of the fund is such that, for a tenure of 2.5 years on the job, this compensation

reaches one monthly salary.

In the case of informal hires most of these benefits are negotiated on a case-by-case

basis between the employer and the employee. Moreover, unregistered workers do not have

access to unemployment benefits and severance payment. Neri (2000) argues that firms

comply with most of the worker’s rights relative to the minimum wage, hours of work and

other employment practices, even for informal workers. Therefore, the major incentive for

firms to hire informally is to avoid mandatory payments to the government (e.g., social

security payments, FGTS contributions) which in Brazil can amount to 100% of the net wage

paid to the worker (effectively doubling the cost of labor), the costs of advance notice, and

severance payments. The increased flexibility associated with informal contracts coupled

with a significantly lower cost are the most important advantages for employers to hire

informally.

Nevertheless, when hiring informal workers, employers face a cost of being caught and

having to pay a fine. The probability of being caught depends on the degree of enforcement

in the region where the firm is located. Compliance with labor regulation in Brazil is enforced

by the Ministry of Labor. Given the size of the country, enforcement is first decentralized

at the state level ( the state level labor office is called delegacia or DRT ) and then at a

more local level, the subregion (the local labor office is called subdelegacia). The concept

of subdelegacia is administrative and does not correspond to any geographical unit. In

particular, a subdelegacia includes more than one city (or municipio). In each state, the

delegacia is always located in the state capital and the number of subdelegacias within the

state is a function of the size and of the economic importance of each region. For example,

the state of Sao Paulo has 21 subdelegacias while other smaller states, like Acre or Amapa,

only have one subdelegacia, which coincides with the delegacia.

The precise location of the subdelegacia is of crucial importance in our paper. Unfortu-

nately, in spite of our efforts, it was not possible to gather enough information about the

institutional history behind the location of these employment offices. Nevertheless, as far

as we could see, the number and location of the offices is very stable over time, with slight
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adjustments (sporadic openings and closings of offices) being done as each state expands or

contracts in terms of population and economic activity. These labor offices are generally

located in relatively large cities, but apart from this property, we will treat their location as

essentially predetermined in the paper. We do not view this as a bad approximation.

Labor inspectors are affiliated with a particular subdelegacia and report to the head of

the subdelegacia (subdelegado). They periodically visit firms within the region, assessing the

compliance with several dimensions of labor law (e.g., worker’s formal registration, compli-

ance with minimum wage regulation and hours of work). Very often, inspectors decide to

visit a firm after having received an external accusation of illegal behavior in that firm.

There are different types of labor violations and all violations are punishable with fines.

For example, if a worker is found not to be registered (informal), the inspector notifies the

firm of the violation of the labor code. After receiving a notification, the firm has 10 days to

present evidence in its defense. Because it is the firm’s responsibility to register the worker’s

contract, once notified it is very difficult for the employer to prove its innocence.7 Therefore,

even though a notification does not imply a fine, in the particular case of the registration of

workers, it almost always does. A firm is fined 300 Reais (USD$130) for each worker that

is found unregistered during an inspection (which can occur more than once a year) but the

fine is reduced by 50% if the firm pays within 10 days of the date of notification.8

The Ministry of Labor makes an effort to apply an homogeneous criteria in the enforce-

ment of labor regulation throughout the country, but in practice this is very difficult to

achieve.9 Enforcement is not likely to be uniform across the country because Brazil cov-

ers a very large and diverse geographical area, the number of inspectors involved is also

large. Inspectors are also probably very heterogeneous in their ability and honesty (which

is important if inspectors are ever offered bribes).10 This gives rise to substantial regional

7Exceptions include the cases where a third party (such as a union) is responsable for the registration.
But there are few of these cases.

8In the firm level data we use in the paper the number of inspections in a firm in 2001 varies between
zero and 60. The median number of annual labor inspections is 1 and the mean is 1.33.

9The Ministry of Labor continuously provides training to labor inspectors. Moreover, all inspectors have
a common implementation manual and work with a similar software. At the end of 2002, there was a total
of 2341 labor inspectors in Brazil.

10Up to 50% of the inspectors’ wage is tied to their performance giving them a strong incentive to penalize
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variation in the degree of enforcement across cities, which we will explore econometrically.

Since we study the effects of enforcement on firm performance, we measure enforcement with

the number of firms inspected in each city (in 2002) as a fraction of the total number of firms

in the city.

The transportation of inspectors from the subdelegacia to each inspected firm is made

using ground transportation (usually by car). Hence, enforcement of the regulation will be

easier and less costly when there is a subdelegacia in the city (or close to) where the firm

is located. To measure the accessibility of inspectors to firms located in different cities, we

compute two alternative measures of the cost of travelling from each city to the subdelegacia:

(1) Distance from every city to the closest subdelegacia within the region (2) Average distance

from the city to all the subdelegacias within the region. The latter is justified because, in

theory, labor inspectors can be assigned to firms located in any city within the state, and

not necessarily to the cities closest to the subdelegacia. When firms are located in cities

that have a subdelegacia both measures assume the value zero. In the empirical work, we

will instrument our enforcement measure (share of inspected firms in the city) with this

second measure of the access of inspectors to firms in different cities, and we will check the

sensitivity of results to the use of the first measure (and other alternative measures).11 More

details on the construction of this variable as well as on enforcement are given in the data

appendix.

2.2. Firm Characteristics

We use firm level data from the Brazilian Investment Climate survey collected by the World

Bank in 2003. The survey is representative of a set of manufacturing sectors (details of

the survey are given in the data appendix). Our main outcomes of interest are the value

of output, sales, total employment, employment by type of worker (management, qualified

all the infractions they can find. However, there is still an incentive to collect bribes.
11We use data on the distance between any two Brazilian cities from the website www.bbseguroauto.com.br.

This website collects very detailed information on distances across cities and is of free access. We compute,
the two distances using two alternative measures, one in kilometers and the other in travel hours using
ground transportation. In section 4 we present the results for the average distance in hours but the results
are robust to the other three measures. More details in the appendix.
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worker, non-qualified worker, and non-production worker), the value of capital stock (net of

the value of depreciation) and number of workers hired and fired in 2002. Other variables we

use in the analysis are industry, age of the firm, share of the firm that is state owned, share

of the firm that is foreign owned, share of female employees, and the proportion of workers

with different levels of education (less than primary school, primary school, lower secondary,

etc). Finally, we know the city where the firm is located, and therefore we can match in

this dataset city characteristics as well as Ministry of Labor data on the enforcement of

regulation at the city level. The final sample has 1, 641 firms located in 306 different cities.

More details on the sample are given in the data appendix.

In order for the firm to participate in the survey it has to be fully registered (as opposed to

being an informal firm). Therefore all we will be able to measure is the impact of enforcement

on the performance of fully registered firms, although enforcement will probably also have

an impact on the performance of informal firms. The effect of enforcement on informal firms

is unknown, which is a limitation of our analysis.

2.3. City Level Characteristics and Illegal Employment

The final set of variables we use are city level measures of output per capita in 1980, popu-

lation in 1980, area of the city, transportation costs, number of train stations, poverty and

inequality indices, and a human development index. These are constructed from several data

sources and made available at the websites of two major statistical and analysis institutes in

Brazil: the Instituto de Pesquisa Economica Aplicada (IPEA), and the Instituto Brasileiro

de Geografia e Estatistica (IBGE). Because some of our measures are defined per firm in the

city we also construct the number of firms in the city in 2002.

In the second part of our empirical work we study the relationship between illegal em-

ployment and enforcement of labor regulation at the city level. We compute the share of

illegal employment in total employment in the city using the 2000 Brazilian census. We

define illegal workers as those who report being employed without a work permit and the

self employed.12 In the Census there is a total of 5, 513 cities in Brazil.

12Including the self employed in the analysis does not affect our main findings in section 5.

12



Sample statistics for the main variables we use are presented in table 1. The average firm

in the sample has 125 workers, hired 35 workers in the previous year and fired 26 workers.

About 38% of its workers are females. The average firm is also 18 years old, has a share of

state ownership well below 1% and a share of foreign ownership of about 4.5%. The average

firm is located 1.8 hours away from a city with a subdelegacia. In the city where the firm

is located 7.9 firms per 100 firms were visited by a labor inspector last year, 85% of the

population lives in an urban area, and there are about 950000 inhabitants.

3. Theory

We consider a firm choosing simultaneously two types of labor (formal and informal), and

capital (and perhaps even the technology of production). Capital and formal labor (and

technology) are quasi fixed inputs, while informal labor can be flexibly adjusted every period.

There are two important differences between formal and informal workers that we want to

stress in the analysis. First, informal workers are cheaper because when hiring this type of

workers the firm does not need to comply with labor taxes. Second, informal workers are more

easily hired and fired than formal sector workers, and the reason is again that the firm does

not need to comply with labor regulation when employing informal workers. The additional

flexibility of informal labor is due, for example, to lower hiring and firing costs (Oi, 1962,

Hammermesh, 1989, Micco and Pages, 2004), or to the lack of regulation in working hours.

Informal workers do not receive other mandatory benefits (e.g., social security contributions)

and their employers do not have to comply with job protection regulations (e.g., dismissal

costs). Suppose, for now, that there are no other differences between these two types of

workers (e.g., differences in skills).13 Then informal workers are unregulated workers who

coexist with formal workers in a single labor market. In this model, in equilibrium informal

workers would be paid a higher net wage than formal workers (but the total labor costs are

likely to be higher for the formal workers).

13We only consider differences between formal and informal workers not between formal and informal firms
(our assumption is that all firms are fully registered, although part or all of their workers may not be legally
registered).
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With strict labor regulation and imperfect monitoring, firms can either choose to comply

with regulation, or they can ignore the law and use informal workers. Those firms who evade

the law face the cost of being caught in labor inspections and being forced to pay a fine

for employing informal workers. As enforcement becomes stricter, the cost of evading labor

regulation increases and, all else constant, there should be a reduction in the use of informal

labor. Our conjecture is that reduced access to cheaper and more flexible labor will affect

the operation of the firm.

In particular, we predict that a reduction in the cost of flexible labor translates into a

lower cost of production, and therefore, into an increase in output. Similarly, because labor is

cheaper due to tax avoidance, we also predict an increase in employment. However, the effect

of a change in the adjustment costs of labor on total employment is ambiguous, although we

predict a reduction in the number of hires and fires (and turnover) in the presence of strict

enforcement. As for the effect on capital, it depends on its complementarity with labor and

on potential hold-up problems (e.g., Besley and Burgess, 2003).

4. Enforcement of Labor Regulation and Firm Performance

As argued above, we think of informal workers as being less costly and more flexible than

formal sector workers. As enforcement becomes stricter the cost of evading labor regulation

increases and, all else constant, the use of informal labor is likely to be reduced. Firms

may respond to increased enforcement in several ways. For example, they may choose cap-

ital intensive technologies when enforcement is strict (avoiding large labor costs) and labor

intensive technologies when enforcement is loose (Loayza, 1996). Alternatively, whenever

enforcement is loose, firms can choose technologies that are more productive when labor is

flexible, and these can be either labor intensive or capital intensive. Besley and Burgess

(2004) find that pro-worker labor regulation in India (which makes labor more expensive)

leads to lower investment, employment and labor productivity in the formal sector. Scarpetta

and Tressel (2004) present evidence suggestive that the negative effect of labor regulation

on productivity works through a reduction in the incentives for innovation and technology
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adoption.

In this section we analyze the relationship between enforcement of labor regulation and

alternative indicators of firm performance in Brazil. In particular, we estimate the following

equation:

Yjc = βEc +Xjγ + Zcδ + εjc (4.1)

where Yjc is the outcome of interest (output, employment, capital stock) for firm j in city

c, Ec is enforcement of worker’s registration in subregion c (measured by the number of

inspected firms per 100 firms in the city), Xj is a vector of firm characteristics (age of the

firm, share of public capital, share of foreign capital and industry dummies) and Zc are

demographic, institutional and economic controls at the city level. We assume εjc is an i.i.d.

error term and cluster the standard errors at the city level.

Since Ec is potentially correlated with εjc (either because more violations of labor law

will attract more enforcement, or because more developed areas have better institutions and

higher enforcement), we construct an instrumental variable which is correlated with Ec but

uncorrelated with εjc. In particular, our instrument is the average distance between the city

where the firm is located and all the cities within the same state where a subdelegacia is

located. Whenever the firm is located in a city where a labor office is located the distance

is set to zero. Distances are measured in hours of travel (for a detailed description see the

appendix).

Table 2 presents the results of a regression of the share of firms receiving a labor inspection

in the city where firm j is located on city and firm characteristics, and on the average distance

to a labor office (the instrumental variable). All the specifications include state dummy

variables. The firm controls include age of the firm, share of public capital, share of foreign

capital and industry dummies. Each column corresponds to a specification of the model

including different sets of city controls. The city level controls in columns (1) and (2) are the

log of GDP per capita in 1980, population in 1980, column (3) adds urban population in the

city and city area, column (4) adds an index of transportation costs and the number of train

stations in the city, column (5) adds a poverty index, mortality index and inequality index
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in 1991 and column (6) adds an index of human development. See data appendix for the

sources and definition of the variables. We chose to measure city level controls as early in

time as we could (without losing too many observations), in an attempt to get predetermined

variables. Contemporaneous measures of city characteristics are likely to be endogeneously

affected by current enforcement.

We run the first stage regression at the firm level even though the dependent variable

varies only at the city level. The reason is that this is the first stage regression of our

instrumental variables procedure, which is at the firm level (although in section 5 we will

also present city level results based on Census data). The coefficients in the table show how

the probability of a firm being inspected changes with the city level characteristics. At the

bottom of each column we present the F-statistic for the test of whether the instrument

belongs in the regression, and the corresponding p-value. The results across columns show

that the instrumental variable is a very strong predictor of the incidence of labor inspections

in the city.

We start by analyzing the case where Yjc is log total employment in the firm in 2002.14

Table 3 presents the least squares estimates of a reduced form regression of log firm em-

ployment on the instrument, and the same city and firm level characteristics. Once again,

each column corresponds to a different set of city level controls (in the same order as in

the previous table). We find a robust and strong positive effect on total employment of

being located far from a city with a subdelegacia. Table 4 presents the results of estimating

the regression of log firm employment on city level labor inspections and on the city and

firm level controls. Column 1 reports the least squares estimates and columns 2 to 6 report

the instrumental variable estimates using the average distance to all the subdelegacias in

the state.15 The least square estimate is slightly negative and insignificant, but all the IV

14Although we do not estimate an explicit labor demand function, the (reduced form) relationship we
estimate between employment and enforcement can be derived from a well defined profit maximization
problem (keeping prices fixed) where each firm can hire two types of labor, formal or informal.

15We test the robustness of our findings to alternative measures of the distance between the city where
the firm is located and the subdelegacia. We use kilometers, instead of hours of travel, and the distance to
the nearest employment office instead of the average distance between the firm location and surrounding
subdelegacias. The main findings in this section are not sensitive to these alternative measures.
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estimates are strong and negative. The latter suggests that each additional labor inspection

per 100 firms in the city (roughly a 12.5% increase in the level of average enforcement faced

by a firm) leads to a decrease of 6.2% to 8.4% in total employment (on average a firm is

located in a city with more than 48000 other firms). In theory the sign of the OLS bias is not

clear, (although in practice OLS is biased towards zero). One one end, there can be more

inspections in cities where informal employment is more prevalent. Since informal firms tend

to be smaller so that they can evade detection more easily, a high level of inspections will be

associated with high levels of informality and small firm size. However, it could also happen

that inspections are more frequent where institutions are more developed, and this happens

in richer cities with low levels of informality. In that case a high level of inspections would be

simultaneously associated with low levels of informality and high levels employment. Other

similar stories are possible.

Results are quite similar across columns (with different city level controls), and therefore

in the rest of the paper we proceed with the specification in column 2. There we control

for log output per capita in the city in 1980, population in the city in 1980, state dummies,

industry dummies, age of the firm, share of the firm state owned and share of the firm foreign

owned. Our assumption is that the instrument measures the cost of enforcement in each city,

and that conditional on the set of controls we include in the regression the instrument is

not correlated with any of the dependent variables of interest (except through enforcement).

In section 4.1 we discuss in detail the potential problems of our empirical strategy, try to

address them and present some arguments suggesting that the procedure is justified.

Table 5 presents our main set of results for different measures of firm performance. We

present instrumental variables estimates of equation (4.1) for log employment, log value of

output, log sales, log value of the stock of capital (all measured in 2002), and log number

of employees hired or fired (between 2001 and 2002).16 The number of observations varies

slightly across columns because we do not observe all outcomes for all firms. Our estimates

indicate that each additional labor inspection per 100 firms in the city where the firm is

16In table A1 in the annex we report the results of the least square estimation of equation (4.1). The
estimates are always insignificant and, with the exception of column 5, the magnitude is always small.
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located leads to a 6.6% reduction in firm employment, a 9.1% reduction in output, a 8.3%

reduction in sales, a 10.5% reduction in the stock of capital, and a 6.6% reduction in the

number of new hires. There is also a 1.2% reduction in the number of employees fired, but

the coefficient is not statistically different from zero.

In consequence, output per employee should fall by about 2.5% and capital per employee

falls by about 4%. When we run these regressions using output per employee and capital per

employee as the dependent variable we do obtain effects of this size, but they are imprecisely

estimated (not reported in the table). In particular, the coefficient of interest in the output

per employee regression is 0.027 with a standard error of 0.023, and the coefficient in the

capital per employee regression is 0.043 with a standard error of 0.042.

Finally, in table 6 we divide workers into four categories: management, skilled workers,

unskilled workers and non-production workers. We then examine how the employment of

each type of worker varies with the enforcement of labor regulation. We would expect firms

to value flexibility of hiring and firing essentially for unskilled workers. Furthermore, most

informal workers are unskilled. Therefore, enforcement should be related mostly to the

employment of unskilled workers. Table 5 shows that this is precisely the case: almost all of

the employment decline is concentrated in unskilled workers and non-production workers.

These estimates indicate that high levels of enforcement lead to smaller firms, with lower

labor turnover, and lower capital stock (and lower labor productivity).We suggest that this

is because stricter enforcement is equivalent with stricter labor regulation, high labor costs

and low flexibility. These results could just indicate a reduction in firm size, although it is

likely that they are also associated with a reduction in overall employment. Several other

papers in the literature, such as Besley and Burgess (2003) and Heckman and Pages (2003),

also conclude that strict labor regulation is associated with low levels of employment and

economic performance. It remains to be shown whether increased enforcement is really

associated with lower levels of illegal employment. If that is not the case then our story is

an unlikely one. Before we turn to this topic, we provide an additional discussion of the

sensitivity and credibility of our empirical strategy.
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4.1. Sensitivity Analysis and Validy of the Instrumental Variable

The validity of our instrumental variables procedure would be violated if the firm and city

characteristics we include in the regressions were not enough to account for the fact that

labor offices are not randomly distributed across cities, and firms are not randomly located

across cities. It is reassuring that, as shown in tables 2, 3 and 4, the inclusion and exclusion

of different control variables does not affect the employment regressions substantially. The

same is true of the other firm outcomes we discuss (available on request).

Even though the location of employment offices is quite stable over time, occasionally

an old office is closed down and a new office opens somewhere else. Young firms have made

their location decision very recently and therefore could have responded more easily to the

recent intensity of enforcement observed in each city, to the importance of the labor office

for the intensity of enforcement, and to the availability of the labor office in the city. We

split the sample into young (less or equal than 10 years of age) and old (more than 10 years

of age) firms, and then re-estimated our models for the two subsamples. The results are

presented in table 7, with panel A corresponding to old firms and panel B corresponding to

young firms. The magnitude of our estimates is even larger once we omit young firms from

the sample, and results are quite weak with the sample of young firms. This suggests that

our results are not being driven by the endogenous location of firms since they hold for firms

with limited mobility (old firms).

We also checked the robustness of the main results after excluding the largest cities from

the sample. Enforcement offices tend to locate mainly in large cities and one might worry

that our results were being driven mostly by differences between cities with and without

such offices other than differences in enforcement. In panel A of table 8 we delete from our

sample all firms located in a state capital (which all have a delegation of the Ministry of

Labor), while in table B we delete all firms located either in a state capital or in a city with

more than 1 million inhabitants. The estimates in panel A are remarkably similar to the

estimates of table 4, and so are those of panel B, although there is a loss of precision due to a

reduced sample size. These results suggest that our set of control variables may be sufficient
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to account for major differences between cities with and without enforcement agencies.

Then we examine whether firms that locate close to labor offices are different than firms

that locate far from labor offices in dimensions other than employment, capital and output,

after controlling for city characteristics and sector dummies. In particular we examine the

correlation between the average distance to the subdelegacia and variables such as: age of

the firm, share of the firm that is state owned, share of the firm that is foreign owned,

share of females in the labor force, and the workers’ education.17 If firms that located close

to enforcement offices were fundamentally different than other firms, we would expect to

observe differences in all these variables. The results of this exercise are presented in table 9.

We do not find statistically significant effects of the instrument on most of these variables.

Furthermore, for many of these variables the magnitude of the coefficients is close to zero,

suggesting that firms that locate in cities with and without an enforcement office are similar

after controlling for city characteristics and industry. The exceptions are the age of the firm

and the share of workers with primary and terciary education whose coefficients are relatively

small.

Finally, we conjecture that, were our instrument invalid, the bias would work against

finding any of the effects we estimate. First, because enforcement agencies are located in

larger cities, and “better quality firms” also locate in larger cities, the presence of an en-

forcement agency should be correlated with larger firm size and better productivity. Second,

if firms locate endogenously then those firms employing more informal workers are likely to

locate away from the labour office. However, firms employing informal workers tend to be

smaller than fully legal firms in order to avoid detection. Therefore, we would expect to find

smaller firms employing informal workers away from large cities (with an employment office).

If this argument is correct, if anything we would expect firm size to be negatively correlated

with our instrument (distance to the labor office), not positively correlated as seems to be

the case.

17We do not include some of these firm characteristics as control variables in our specification because they
could in principle be affected by regulation (e.g., share of females in the labor force and workers’ education).
Workers’ education is measured by the proportion of workers with completed primary schooling or below,
and by the proportion of workers with a university degree.
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5. Enforcement of Labor Regulation and Informal Labor

In section 4 we showed that enforcement of labor regulation is strongly associated with the

firm’s total employment, number of new hires, capital stock, output and labor productivity.

We argued that the mechanism is the following: when firms face stricter enforcement of

regulation their access to informal workers is diminished. Since informal workers are both

cheaper and more flexible than formal workers, diminished access to these workers hurts

firm performance. In this section we present evidence that in cities where the enforcement

of regulation is stricter informal employment is lower. Since we do not have an objective

measure of informal employment in the firm level dataset that we use, we rely on data from

the 2000 Census to construct the proportion of the labor force that is informal in each city.

We estimate the following equation:

Infc

Empc
= βEc + Zcδ + εc (5.1)

where Infc
Empc

is the proportion of informal workers in the total employment of city c, Ec is

the number of inspections per 100 firms in the city and Zc includes city level controls (the

log of output per capita in the city in 1980 and total population in the city in 1980). All

specifications include state level dummy variables. Again we instrument enforcement with

the average distance to the subdelegacias in the region We expect that β̂ < 0 since increasing

the enforcement of worker’s registration, increases the cost of using informal labor. We define

informal workers as those who report working without a work permit, and those who are self

employed. On average, each city had 4 inspections per 100 firms in 2002.

Table 10 reports the estimates of equation (5.1). Column 1 presents the least squares

results, and shows that there is no apparent correlation between labor inspections and in-

formal employment. However, least squares estimates can be biased for several reasons. For

example, if more informality leads to more inspections then in the cross section there may

be no correlation between these two variables, or even a positive correlation (as in Levitt,

1997).

Therefore, we instrument labor inspections with the average distance to a delegation of

the Ministry of Labor, as we have done so far in the paper. Column 2 presents the estimates
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of the reduced form regression of the proportion of informal workers in the city on the

instrument and city level controls. It shows that a one hour increase in the distance to a

labor office is associated with a 0.6% increase in the proportion of informal employment in

the city (38% of the workers in the average city are informal). Column 3 corresponds to the

first stage regression, and shows that an increase in the distance to an enforcement office by

one hour is associated with a decrease of 0.42 in the number of inspections per 100 firms

in the city (on average there are 3.89 inspections per 100 firms in the city). This is larger

than our estimate in table 3, but in this regression the city is the unit whereas in table 3

the firm is the unit. Furthermore, the Census sample includes all cities in Brazil, while the

firm level survey includes firms located only in 13 states of Brazil, although we lose some

observations because some 1980 controls are not available for all cities in Brazil.18 Finally,

column 4 presents the instrumental variables estimates of equation (5.1). It shows that

each additional inspection per 100 firms in the city leads to a 1.5% reduction in informal

employment. This corresponds to an elasticity of informal employment with respect to

enforcement of 0.15. This number is comparable (but slightly smaller) to those obtained

in the crime deterrence literature using US data: for example, Levitt (1998) finds that the

elasticity of crime with respect to the arrest rate is about -0.2, and Bar-Ilan and Sacerdote

(2004) find that the elasticity of driving violations with respect to fines is also about −0.2.

In our sample, average enforcement of labor regulation is low and the average amount of

violations is relatively high, so that an elasticity of −0.15 corresponds to a large absolute

effect of fines on illegal behavior.

In summary, stricter enforcement of labor regulation leads to lower levels of informal

employment. Based on our estimates from this and the previous sections we argue that

stricter enforcement of regulation reduces the access of firms to informal employment, thereby

increasing their employment tax costs, their employment adjustment costs, and adversely

affecting their output and investment.

One reason for some concern is the relative magnitude of the estimates in this section

18We tested the robustness of the results to having the city level controls in 1990 instead, which lead to
an increased sample size. The findings are very similar (not reported but available on request).
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and in section 4. At first sight it may be hard to reconcile the relatively small effect of

enforcement on informal employment in this section and the large effects of enforcement on

firm performance of section 4, although qualitatively the results are in the expected direction.

There are several potential explanations for this disparity. First, in the results of section 4

the unit of observation is the firm while in this section the unit of observation is the city.

Therefore, in order to get a better comparison between the two sets of results column 1 of

table 11 presents the estimates of the coefficients of a regression of the share of informal

employment on enforcement (instrumented) where we weight each city observation by the

number of firms in the city. The coefficient on enforcement is even smaller than in the

unweighted case, which exarcebates the puzzle.

Second, enforcement of labor regulation does not affect only the costs of hiring informal

workers, but also the costs of engaging in several other illegal labor practices. Therefore, this

variable may capture the effect of an overall reduction in illegal activity, over and beyond

the hiring of informal workers.

Third, the disparity may be due to the use of different datasets. Columns 2 and 3 of

table 11 report the coefficients of a regression of log average firm size in the city and log gdp

per firm in the city (measured in 2000) on enforcement, using city level data, and weighting

each city observation by the number of firms in the city. The estimates are smaller than the

corresponding ones in columns 1 and 2 of table 5, and easier to reconcile with the coefficient

reported in column 1 of table 11, or with that reported in table 10. Therefore, part of the

disparity we want to explain may be due to the use of different data sources, although it is

reassuring to see that the qualitative results are the same in both datasets. These estimates

also imply that labor productivity is likely to be inversely related to enforcement, since

output per firm decreases more with enforcement than firm size. In fact, if we use GDP per

worker as the dependent variable of these regressions we obtain a coefficient on enforcement

of -0.014 with a standard error of 0.004 (not reported in the table).

Fourth, we acknowledge that enforcement can affect the firm’s behavior through several

mechanisms, and our paper only emphasizes one of them. One of the most obvious ones

is corruption. In particular, in cities with high levels of enforcement there are more oppor-
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tunities for corruption since the interactions between firms and government inspectors are

likely to be more intense than in cities with weaker enforcement. These opportunities for

corruption may constrain the firms’ activities, and help explain why the estimates of section

4 are so large when compared to the estimates of this section.

To conclude, qualitatively the stories match up in both datasets, but quantitatively

the effects of enforcement on informality seem too small to account for the large effects

of enforcement on firm performance. We conjecture that this may be use of the use of

different data sources with different types of variation in each section. However, we also

recognize that we are not accounting for the influence of enforcement on firm outcomes

through mechanisms other than the ones emphasized in this paper, and which should also

be considered as hypothetical explanations for this apparent gap in the results.

6. Conclusion

This paper has two main themes. First, we analyze how enforcement of formal employment

affects firm performance. Second we study how enforcement of labor regulation affects the

level of informal employment. We conclude that stricter enforcement reduces the access of

firms to unregulated labor and can damage their productivity by increasing labor costs. Using

a combination of census level data on illegal employment, firm level data on firm performance,

and administrative data on enforcement of regulation, we show that law enforcement reduces

informal employment by firms. Furthermore, it also reduces the firm’s size and possibly

productivity. We argue that this is due to the firm’s limited access to flexible labor. We also

find that increased enforcement of labor regulation reduces the firm’s use of labor.

Constraints to firm size can be synonimous to constraints to economic growth if, as shown

in Rajan and Zingales (1998), most economic growth is due to the growth of existing firms,

not to the appearance of new firms. Furthermore, the negative effects of enforcement on firm

size (especially when we measure the size in terms of number of workers) are also likely to be

associated with negative effects on overall employment. Finally, even though the analysis of

the firm level data suggest that increased enforcement is linked to lower labor productivity

24



and lower capital intensity, the results are imprecise. However, when we repeat the analysis

on city level data we estimate strong negative effects of enforcement on labor productivity,

suggesting another channel by which enforcement is associated with poor firm performance.

Still, the crucial variable constraining the activity of firms is not enforcement per se, but

strict labor laws. In the presence of a balanced regulatory environment higher enforcement

is likely to be associated with better, not worse performance, because it leads to better

institutions. Only in this special case where labor laws are unduly restrictive can looser

enforcement be helpful for economic efficiency, by allowing firms to operate outside the

stringent set of labor laws.

In summary, our paper shows that enforcement of labor regulation in the form of fines

can be effectively used as a tool for fighting informality. However, our paper also shows

that informal employment is an important source of unregulated labor for Brazilian firms,

allowing them to operate more efficiently, and increasing the average firm size. Both of

these conclusions have important implications for the design of labor regulation and of its

enforcement.

Appendix - Data
The firm level data used is the Brazilian investment climate survey collected by the World

Bank in 2003.19 The survey covers thirteen Brazilian states: Sao Paulo, Rio de Janeiro,

Minas Gerais, Santa Catarina, Rio Grande do Sul, Parana, Goias, Mato Grosso, Ceara,

Paraiba, Maranhao, Bahia and Amazonas.20 The criteria used for the sample selection was

the representativeness of the population in the specified industrial and regional categories,

and diversity in the firm size. To account for these considerations a random sample was

stratified using employment has weights. The sample frame covered all the registered firms

in the following industrial sectors: food, textile, garments, chemicals, machinery, electronic

equipment, auto components and wood products. The selected industries together account

for more than 75% of the manufacturing value added and employment in 2002. The first

19Previous similar data projects within the World Bank include the Regional Program on Enterprise
Development, that has been collecting firm-level data in Sub-Saharan Africa countries for a decade, and the
World Business Environment Survey.

20Brazil is divided into 5 regions (North, Northeast, Center-West, Southeast and South) and 27 states.

25



part of the survey, collects information on different topics: general information about the

firm and its manager, business environment and business relations, services and government

regulations, labor and human resources, production capacity, planning and innovations, sup-

plier and client relations, infrastructure and services inspections, finance. The second part

of the survey collects balance sheet information for the 2000-2002 period.

In the collection of this dataset the World Bank worked with a private survey firm. Given

the detail and the sensitive nature of some of the questions the survey was designed to be

answered by the firm’s manager. The typical observation is based on a three-hour interview

which often implied two visits to the firm to accommodate the manager’s time schedule.

This resulted in a sample of 1, 641 firms (located in 306 different cities) with information on

several characteristics of the firm, such as total employment, sales, value added, labor costs,

capital stock, share of high educated workers, share of workers with training, age of the firm

and share of foreign and public ownership.

The construction of the main variables in the paper for 2002 was as follows: Employment

is the total number of workers in the firm in 2002, Sales per employee is the total sales divided

by total number of employees, Output per employee is the firm’s output divided by the total

number of employees, Capital per employee is total value of machinery and equipment at

the end of 2002, excluding depreciation, divided by total number of employees, Share of high

educated workers is the share of workers with at least the secondary education, Share of

females is the share of females in total workforce, Share public (foreign) ownership is the

share of the firm’s capital owned by public (foreign) owners.

Data on the enforcement of labor regulation in 2002 comes from the Brazilian Ministry

of Labor. It is the Ministry’s responsibility to enforce all the laws and regulations, including

international conventions, related with labor and employment relations and contracts. The

inspectors verify the enforcement of labor related laws and regulations. In particular, they

try to avoid labor informality verifying that workers are formally registered with the labor

authorities, i.e., that they have a work permit (or carteira de trabalho). The Ministry of

Labor is a decentralized structure with a regional branch in each state (delegacia regional

do trabalho). Within each branch, there are several administrative units, or subdelegacias.
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The concept of subdelegacia is administrative and does not correspond to any geographical

unit. In particular, a subdelegacia includes more than one city (or municipio). In each

subdelegacia there are several regional offices (called agencias de atendimento), of which one

is the headquarters. The regional offices are not decision units like the subdelegacias. They

are designed for increasing the access of the public to the Ministry of Labor.

The inspector responsible for each subdelegacia, or the subdelegado, reports to the in-

spector responsible for the regional branch, the delegado. The labor inspectors are affiliated

only with one subdelegacia. In general, each inspector works only for one subdelegacia and

reports to the subdelegado. The inspectors visit the plants with the objective of evaluating

the compliance with several dimensions of the labor laws and regulations. They adminis-

ter different types of labor fines: informal worker fines, are fines related with the firm not

registering the worker for a work permit, work load fines are fines related with the firm not

complying with the official work load, wage fines are fines related with the firm not paying

the minimum established by the law, hours of work fines are fines related with the firm not

complying with the number of hours of work and the mandatory pauses, FGTS fines are fines

related with the firm not making the mandatory discounts to the FGTS, transport subsidy

fines are fines related with firm not paying the mandatory transport subsidy, and other fines

are fines related with other mandatory obligations of the firm to their workers. Our measure

of enforcement will be based on the administrative data collected by the Ministry of Labor

(2002) on the total number of inspected firms at the city level. To obtain our enforcement

measure we divide the total number of inspected firms at the city level by the total number

of firms in the city and multiply by 100.

To instrument enforcement we use a measure of how costly is the access of inspectors

to firms in different cities. We compute the distance between any Brazilian city and a

subdelegacia in the same state. We use data on the distance between any two Brazilian

cities (in kilometers and in travel hours using ground transportation) from the website

www.bbseguroauto.com.br. For each city we compute two alternative measures: (1) Distance

to the closest subdelegacia within the region (2) Average distance to all the subdelegacias

within the region. When the firm is located in a city with a subdelegacia both measures
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assume the value zero since there is no displacement cost for the inspectors.

We faced two obstacles in these computations that nevertheless affected very few cities.

On the one hand, some of the firms in our sample are located in cities that only recently

became officially recognized as cities. For these, we did not have information on the website.

To fill out this gap, we have used maps to find the nearest city and then used their information

as an approximation. (there were few of these cases and calculations are available upon

request). On the other hand, the majority of cities in Amazonas use mostly the maritime

transportation rather than the ground transportation both for goods or persons. Thus, for

Amazonas there is also no information on the ground distance between cities. There were

only two firms located outside Manaus. Since these cities were very close to Manaus, and in

Manaus there is a subdelegacia, we assume that the distance is zero.

Finally, we also use information from two Brazilian statistical and research institutes

(IPEA and IBGE). Data for population in 1980 and for the total number of plants in 2000

and 2002 is collected by the National Statistics Institute (IBGE) at the city level. City

level data for GDP (1980, 1996, 2000), urban population (1980), share of females (2000),

geographical area (2000), index in transportation costs to the nearest capital city (1995),

number of train stations in the city (1995), poverty index in the city (1991), mortality

index in the city (1991), Theil income inequality index in the city (1991) and the human

development index in the city (1980) (avearge of the education, income and age indexes) are

all collected by the Instituto de Pesquisa Economica Aplicada (IPEA). We construct GDP

per capita in the city dividing GDP by the total population in the city, Average firm size

in the city dividing total employment by the total number of firms in the city and Output

per firm in the city dividing total GDP by the total number of firms in the city. Population

is normalized by 1,000,000 inhabitants, City area is normalized by 1000 squared kilometers

and Urban population is the share of urban population in the total city population.
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Obs Mean Std. Dev. Min Max

Firm Level Characteristics: 
Employment  1610 124.8894 323.5394 5 6451
Output 1531 31800000 178000000 2618 4100000000
Sales 1551 26900000 169000000 33950 4100000000
Capital stock 1519 9733565 58600000 0 962000000
Hired employees 1605 36 119 0 3465
Fired employees 1587 26.47007 93.32694 0 2150
Age 1610 18.30 17.17 0 122
Share state capital 1610 0.00 0.03 0 1
Share foreign capital 1610 0.05 0.20 0 1
Share females in labor force 1606 0.38 0.31 0 1
Share workers primary education 1606 18.30 23.36 0 100
Share workers secondary education 1606 8.36 9.97 0 84

City Level Characteristics: 
Share informal workers 5425 0.34 0.25 0.00 1.00
Firms inspected by labor authorities / total number firms *100 1610 7.89 5.70 0.13 28.13
Average distance to the subdelegacias (hours) 1610 1.60 2.20 0 11
Log of GDP per capita (1980) 1610 1.97 0.66 -0.46 6.04
Population density (1980) 1610 1267 1938 3 11460
% Urban population (1980) 1610 85 18 4 100
City area 1610 0.98 1.64 0.02 11.73
Population (1980) 1610 0.95 2.10 0 8.49
Index of transportation cost 1610 156507 140258 0 812980
Number of train stations 1610 18.98 17.08 0 63
Poverty index (1991) 1610 38.65 5.79 24.35 62.86
Mortality index (1991) 1610 33.95 17.70 5.90 136.55
Inequality index (1991) 1610 0.50 0.13 0.23 0.85
Index of human development (1991) 1610 0.70 0.08 0.33 0.80

Source: Investment Climate Survey Brazil (2003), Brazilian Ministry of Labor (2002), IPEA, IBGE.

Table1: Summary Statistics

Note: Population is normalized by 1,000,000 inhabitants, City area is normalized by 1000 squared kilometers and % Urbanpopulation is the share of urban population in the

total city population. Definitions and sources of all the variables in the appendix. 



Table 2: 
Enforcement of regulation and the location of the labor offices 

Dependent Variable:
Firms inspected / 

total firms
Firms inspected / 

total firms
Firms inspected / 

total firms
Firms inspected / 

total firms
Firms inspected / 

total firms
Firms inspected / 

total firms

Method: OLS OLS OLS OLS OLS OLS
(1) (2) (3) (4) (5) (6)

Average distance to the subdelegacias -0.864 -0.745 -0.632 -0.659 -0.598 -0.568
[0.111]*** [0.120]*** [0.142]*** [0.134]*** [0.141]*** [ 0.144]***

Firm level controls included? Yes Yes Yes Yes Yes Yes 
State level dummies included? Yes Yes Yes Yes Yes Yes 
City level controls included? 
GDPpc and population in 1980 Yes Yes Yes Yes Yes Yes 
% Urban Population, Area No No Yes Yes Yes Yes 
Transp. Cost, Nb. Train Stations No No No Yes Yes Yes 
Poverty, Mortality, Inequality No No No No Yes No
Human Development Index No No No No No Yes 

Observations 1,609 1,609 1,609 1,609 1,609 1,609
R squared 0.66 0.68 0.68 0.68 0.69 0.69

F-test (H0: Labor office the city=0) 60.73 38.32 19.69 24.04 17.87 15.55

Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. Table reports the least squares estimates of a regression of the share of firms inspected by labor authorities

in the city where the firm is located on the average distance (in hours) from the city where the firm is located to all the subdelegacias in the state, firm level controls, state dummy variables (unidade de

fomento) and city level controls. The firm controls includeage of the firm, share of public capital, share of foreign capital and industry dummies. The city level controls in column(2) include the logof

GDP per capita in 1980, population in 1980, column (3) adds urban population in the city and city area, column (4) adds an index of transportation costs and the number of train stationsin the city,

column (5) adds a poverty index, mortality index and inequality index in 1991 and column (6) adds an index of human development. See data appendix for the sources and definition of the variables.  



Table 3
Employment and the location of the labor offices 

Dependent Variable:
Log 

Employment 
Log 

Employment 
Log 

Employment 
Log 

Employment 
Log 

Employment 
Log 

Employment 

Method: OLS OLS OLS OLS OLS OLS

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

Average distance to the subdelegacias 0.05 0.05 0.05 0.05 0.05 0.05
[0.014]*** [0.015]*** [0.017]*** [0.017]*** [0.016]*** [ 0.017]***

Firm level controls included? Yes Yes Yes Yes Yes Yes 
State level dummies included? Yes Yes Yes Yes Yes Yes 
City level controls included? 
GDPpc and population in 1980 Yes Yes Yes Yes Yes Yes 
% Urban Population, Area No No Yes Yes Yes Yes 
Transp. Cost, Nb. Train Stations No No No Yes Yes Yes 
Poverty, Mortality, Inequality No No No No Yes No
Human Development Index No No No No No Yes 

Observations 1,609 1,609 1,609 1,609 1,609 1,609
R squared 0.24 0.24 0.24 0.24 0.25 0.25
Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of a regression of the

log of employment in the firm on the average distance (in hours) from the city where the firm is located to all the subdelegacias in the state, firm level controls,

state level dummy variables (unidade de fomento) and on different city level controls. The firm controls include age of the firm, share of public capital, shareof

foreign capital and industry dummies. The city level controls in column (2) include the log of GDP per capita in 1980, population in 1980, column (3) adds urban

population in the city and city area, column (4) adds an indexof transportation costs and the number of train stations in the city, column (5) adds a poverty index,

mortality index and inequality index in 1991 and column (6) adds an index of human development. See data appendix for the sources and definition of the

variables.  



Table 4
Enforcement of labor regulation and the firm's total employment 

Dependent Variable:
Log 

Employment 
Log 

Employment 
Log 

Employment 
Log 

Employment 
Log 

Employment 
Log 

Employment 
Method: OLS IV IV IV IV IV

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

-0.006 -0.062 -0.083 -0.078 -0.082 -0.084
[0.008] [0.019]*** [0.034]** [0.032]** [0.034]** [0.036] **

Firm level controls included? Yes Yes Yes Yes Yes Yes 
State level dummies included? Yes Yes Yes Yes Yes Yes 
City level controls included? 
GDPpc and population in 1980 Yes Yes Yes Yes Yes Yes 
% Urban Population, Area No No Yes Yes Yes Yes 
Transp. Cost, Nb. Train Stations No No No Yes Yes Yes 
Poverty, Mortality, Inequality No No No No Yes No
Human Development Index No No No No No Yes 

Instrument -
Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Observations 1,609 1,609 1,609 1,609 1,609 1,609
R squared 0.24 0.20 0.18 0.19 0.19 0.19

Firms inspected by labor officials / 
total number firms

Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. Column (1) reports the least square estimates of a regression of the log of the

employment in the firm on the share of firms inspected by the labor authorities in the city, on firm controls (age of the firm, share of public capital, share of foreign capital and

industry dummies), state level dummy variables (unidade defomento) and on the log of GDP per capita in 1980 in the city. Columns (2) to (6) instrument the share if firms

inspected by the labor authorities in the city with the average distance (in hours) from the city where the firm is locatedto all the subdelegacias in the state. The city level controls

in column (2) include the log of GDP per capita in 1980, population in 1980, column (3) adds urban population in the city andcity area, column (4) adds an index of transportation

costs and the number of train stations in the city, column (5)adds a poverty index, mortality index and inequality index in 1991 and column (6) adds an index of human

development. See data appendix for the sources and definition of the variables.  



Table 5
Enforcement of labor regulation and firm performance 

Dependent Variable: Log Employment Log Output Log Sales 
Log Capital 

Stock
Log Hired 
Employees

Log Fired 
Employees

Method: IV IV IV IV IV IV
(1) (2) (3) (4) (5) (6)

-0.066 -0.091 -0.083 -0.105 -0.066 -0.012
[0.023]*** [0.037]** [0.036]** [0.052]** [0.029]** [0.02 7]

Firm level controls included? Yes Yes Yes Yes Yes Yes 
State level dummies included? Yes Yes Yes Yes Yes Yes 
City level controls included? Yes Yes Yes Yes Yes Yes 

Instrument
Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Observations 1,609 1,530 1,550 1,518 1,604 1,586
R squared 0.20 0.35 0.36 0.26 0.09 0.09

Firms inspected by labor 
officials / total number firms

Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the instrumental variable estimates of the outcomes in columns (1)

to (6) on the share of firms inspected by labor officials, firm level controls, state level dummies, city population in 1980 and on the log of GDP per capita in 1980. The firm level

controls include age of the firm, share of public capital, share of foreign capital and industry dummies.The share of firms inspected by the labor authorities in the city is

instrumented with the average distance (in hours) from the city where the firm is located to all the subdelegacias in the state.



Table 6
Enforcement of labor regulation and the firm's employment: Skill Groups

Dependent Variable: Managers 
Production 

Skilled workers 
Production 

Unskilled workers 
Non-Production 

workers 
Method: IV IV IV IV

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

-0.04 -0.04 -0.13 -0.07

[0.053] [0.037] [0.049]** [0.037]*

Firm level controls included? Yes Yes Yes Yes 

State level dummies included? Yes Yes Yes Yes 

City level controls included? Yes Yes Yes Yes 

Instrument
Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Observations 1,610 878 1,524 1,402
R squared 0.20 0.25 0.11 0.14
Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the instrumental

variable estimates of the logaritm of the employment of the skill groups in columns (1) to (4) on the share of firms inspected by labor

officials, firm level controls, state level dummies, city population in 1980 and on the log of GDP per capita. The firm level controls

include age of the firm, share of public capital, share of foreign capital and industry dummies.The share of firms inspected by the labor

authorities in the city is instrumented with the average distance (in hours) from the city where the firm is located to allthe

subdelegacias in the state.

Firms inspected by labor 
officials / total number firms



Table 7
Enforcement of labor regulation and firm performance: Robustness by Age of the Firm 

Dependent Variable:
Log 

Employment 
Log Output Log Sales 

Log Capital 
Stock

Log Hired 
Employees

Log Fired 
Employees

Method: IV IV IV IV IV IV

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

-0.08 -0.16 -0.14 -0.17 -0.08 -0.03

[0.031]** [0.057]*** [0.055]*** [0.069]** [0.038]** [0.0 36]

Observations 968 924 933 918 964 956
R squared 0.20 0.30 0.31 0.22 0.11 0.12

-0.051 0.003 0.000 -0.001 -0.054 -0.001
[0.034] [0.039] [0.040] [0.062] [0.040] [0.036]

Observations 641 606 617 600 640 630
R squared 0.11 0.37 0.38 0.24 0.11 0.08
Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. Panel A and B report the instrumental

variable estimates of the outcomes in columns (1) to (6) on the share of firms inspected by labor officials on the set of oldand young

firms, respectively. Old firms are defined has firms with more than 10 years old. All the specifications include firm level controls, state

level dummies, city population in 1980 and log of GDP per capita. The firm level controls include age of the firm, share of public capital,

share of foreign capital and industry dummies. The share of firms inspected by the labor authorities in the city is instrumented with the

average distance (in hours) from the city where the firm is located to all the subdelegacias in the state.

Panel A. Old Firms 

Panel B. Young Firms 

Firms inspected by labor 
officials / total number firms

Firms inspected by labor 
officials / total number firms



Table 8
Enforcement of labor regulation and firm performance: Robustness by Firm Location

Dependent Variable:
Log 

Employment 
Log Output Log Sales 

Log Capital 
Stock

Log Hired 
Employees

Log Fired 
Employees

Method: IV IV IV IV IV IV

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

-0.07 -0.10 -0.09 -0.13 -0.07 -0.01

[0.030]** [0.045]** [0.045]** [0.071]* [0.034]** [0.034]

Observations 1,213 1,163 1,179 1,157 1,209 1,196
R squared 0.20 0.37 0.38 0.26 0.09 0.09

-0.072 -0.100 -0.082 -0.117 -0.068 -0.015
[0.031]** [0.047]** [0.046]* [0.073] [0.035]** [0.035]

Observations 1,147 1,100 1,115 1,094 1,145 1,133
R squared 0.19 0.36 0.37 0.25 0.09 0.09
Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. Panel A and B report the instrumental variable estimatesof

the outcomes in columns (1) to (6) on the set of firms located outside the capital city and outside large cities, respectively. Large cities are defined has

having more than 1 million inhabitants. All the specifications include firm level controls, state level dummies, city population in 1980 and log of GDP per

capita. The firm level controls include age of the firm, share of public capital, share of foreign capital and industry dummies. The share of firms inspected

by the labor authorities in the city is instrumented with theaverage distance (in hours) from the city where the firm is located to all the subdelegacias in

the state.

Panel A. Firms located outside the state capital 

Panel B. Firms located outside large cities

Firms inspected by labor 
officials / total number firms

Firms inspected by labor 
officials / total number firms



Table 9
Firm characteristics close to the labor offices 

Dependent Variable: Age Firm 
Share state 

capital 
Share foreign 

capital 
Share 

females
Share workers 

primary education 
Share workers 

terciary education 

Method: OLS OLS OLS OLS OLS OLS 
(1) (2) (3) (4) (5) (6)

0.157 -0.001 0.005 -0.005 0.107 -0.105
[0.263] [0.000] [0.002]** [0.002]* [0.312] [0.122]

Industry dummies included? Yes Yes Yes Yes Yes Yes 
State level dummies included? Yes Yes Yes Yes Yes Yes 
City GDP per capita included? Yes Yes Yes Yes Yes Yes 

Observations 1,609 1,609 1,609 1,605 1,605 1,605
R squared 0.12 0.06 0.12 0.69 0.07 0.19

Average distance to the 
subdelegacias

Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the firm

characteristics in columns (1) through (6) on the average distance (in hours) from the city where the firm is located to all the subdelegacias in the state,

industry dummies, state dummy variables (unidade de fomento) and the log of GDP per capita in the city in 1980.



Table 10 
Informal employment at the city level and enforcement of labor regulation

Dependent Variable:
Share informal 
workers in city 

Share informal 
workers in city 

Share informal 
workers in city 

Firms inspected by labor 
officials / total number 

firms
Method: OLS OLS IV OLS 

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

0.001 - -0.015 -
[0.001] [0.006]**

Average distance to the subdelegacias - 0.006 - -0.415

[0.002]*** [0.058]***

State level dummies included? Yes Yes Yes Yes 
City level controls included? No Yes Yes Yes 

Instrument - -
Av. distance to 
subdelegacias

-

Observations 3,832 3,832 3,832 3,832
R squared 0.08 0.08 0.00 0.29

Firms inspected by labor officials / total 
number firms

Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. Columns (1) to (3) report the OLS and IV estimatesof

equation (5.1) in the text. Column (4) reports the coefficients of the first stage regression of the share of firms inspected by the labor authorities on the

average distance (in hours) from the city where the firm is located to all the subdelegacias in the state. All specifications include state level dummy

variables (unidade de fomento), the log of city pc GDP in 1980and total city population in 1980. See data appendix for the sources and definition of the

variables.



Table 11 
City level measures and enforcement of labor regulation

Dependent Variable:
Share informal 
workers in city 

Log Av. firm 
size in city

Log Output per 
firm in the city

Method: IV IV IV
(1) (2) (3)

-0.006 -0.02 -0.044
[0.001]*** [0.004]*** [0.006]***

State level dummies included? Yes Yes Yes 
City level controls included? Yes Yes Yes 

Instrument
Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Av. distance to 
subdelegacias

Observations 3,832 3,832 3,832
R squared 0.17 0.44 0.32

Firms inspected by labor officials / total 
number firms

Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. Columns (1) to (3) report

the IV estimates of a city level regression on the variables in each column on the share of firms inspected by the labor

authorities in the city, controlling for the log of past per capita GDP (1980) and log of past population (1980). The share

of firms inspected by the labor authorities in the city is instrumented with the average distance (in hours) from the city

where the firm is located to all the subdelegacias in the state. Each city level observation is weighted by the numberof

firms in the city. 



Table A1
Enforcement of labor regulation and firm performance 

Dependent Variable: Log Employment Log Output Log Sales 
Log Capital 

Stock
Log Hired 
Employees

Log Fired 
Employees

Method: OLS OLS OLS OLS OLS OLS
(1) (2) (3) (4) (5) (6)

-0.006 -0.010 -0.006 -0.004 -0.012 0.000
[0.008] [0.013] [0.012] [0.017] [0.011] [0.011]

Firm level controls included? Yes Yes Yes Yes Yes Yes 
State level dummies included? Yes Yes Yes Yes Yes Yes 
City level controls included? Yes Yes Yes Yes Yes Yes 

Observations 1,609 1,530 1,550 1,518 1,604 1,586
R squared 0.24 0.37 0.38 0.27 0.11 0.09

Firms inspected by labor 
officials / total number firms

Standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the outcomes in columns (1) to (6) on

the share of firms inspected by labor officials, firm level controls, state level dummies, city population in 1980 and onthe log of GDP per capita in 1980. The firm level controls

include age of the firm, share of public capital, share of foreign capital and industry dummies.




