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Abstract
We study the effect of enforcing labor regulationan economy with a dual labor market. We

use data from Brazil, a country with a large infatnsector and strict labor law, where
enforcement affects mainly the degree of complianith mandated benefits (severance pay;
health and safety conditions) in the formal secamd the registration of informal workers. We
find that stricter enforcement leads to higher upleyment but lower income inequality. We

also show that, at the top of the formal wage ihistion, workers bear the cost of mandated
benefits by receiving lower wages. Wage rigidituédsay, to the minimum wage) prevents this
downward adjustment at the bottom of the incomé&ibdigion. As a result, formal sector jobs at
the bottom of the wage distribution become moreaetitve, inducing the low skilled self-

employed to search for formal jobs.
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1. Introduction

A large fraction of the labor force in the develogpiworld works in the informal sector.
Therefore, any study of employment or inequalityhiese countries should consider interactions
between the formal and informal sectors. Neverislé is striking that most empirical studies
of the effects of labor market regulation are basigoer on a single labor market model, or on
the assumption that regulation only affects thenfrsector.

In this paper, we study the impact of enforcinglategulation on labor market outcomes
in Brazil, a country where more than 40% of the kfmrce is informal. Short of variation in
labor regulation, studying variation in enforcementa promising alternative for studying the
effects of regulation, since its effectivenessad to the degree of compliance.

In Brazil, enforcement affects mainly the provisiohmandated benefits in formal jobs
(through severance pay, or health and safety dond)t so an increase in enforcement will
translate primarily into an increase in these hiené€ardoso and Lage, 2007Y0 a smaller
extent, enforcement also affects the formalizatafninformal contracts® Our goal is to
understand the impact of enforcing mandated benefian economy with a dual labor market,
by analyzing the simultaneous response of formdliaformal employment and earnings.

The effect of enforcement on labor market outcomash as employment and wages
depends on the extent to which workers value tHeresd benefit, the elasticities of labor
demand and labor supply in the formal and inforseators, and wage rigidities (caused, say, by
the minimum wage). The rate at which mandated kisngich as severance pay pass through to
wages is likely to be high in Brazil since sevempay is untaxed, and workers can draw from
the firm’s severance pay fund (e.g., to buy a hpesen if they are not dismissed. However,

minimum wages impose downward wage rigidity, limgtithe extent to which wages can decline

2 In line with this reasoning, we define as informtilworkers who are not registered as formal woskand
therefore who are not eligible for such mandatetkekits such as severance pay. Being registered lkiasy precise
meaning, since all registered workers possess isttalledCarteira de Trabalho, loosely translated as work permit.
One could define informal workers in alternativeysiaworkers who are not covered by the social sgcsystem

and who do not make contributions to social seguwibrkers who work in informal firms; and othefhese
definitions are different but they are related, arduse the one that is more appropriate for auyst

% The ability to have a more direct impact of enéanent on the formalization of labor contracts ddimal workers
is hampered by the fact that most informal workeosk in informal firms, which are hard to identifyhile most
labor inspections target legally registered firms.



in response to an increase in benefits. We pressimhple model that explains these points, and
we use it to interpret our empirical results.

The main empirical challenge in our analysis cofma® the fact that enforcement is not
randomly distributed across cities. On one endpreeinent may be stronger in cities where
reports of labor violations are more frequent. @& other end, enforcement may be stronger in
cities with better institutions. In order to makegress we need a plausibly exogenous source of
variation in enforcement. A natural idea is to istigate constraints to enforcement.

There are several constraints to the activity bbfanspectors, one of the most important
ones being geography: a city will receive feweritgsigrom labor inspectors the farther it is
located from an enforcement office. Furthermorstatice will be a particularly strong constraint
to enforcement in states where labor inspectorsaagrarticularly scarce resource. Therefore, in
order to identify the effect of enforcement on labtarket outcomes we explore the differential
effect of distance on enforcement across statésdifiterential availability of labor inspectofs.

Figures 1A, 1B and 1C show the intuition of ourgadure. In order to construct Figure
1A, for each state, we run a regression of theaegf enforcement (measured by the log of
number of inspections per firm in the city) on diste to the nearest enforcement office
(measured in hours of travel by car). Each cirdpresents a coefficient of one of these
regressions, which is plotted against the log nunolbénspectors per firm in the state. The size
of the circle is the inverse of the standard eofothe estimated coefficient. All coefficients are
negative, indicating that cities located away fr@mforcement offices have low levels of
enforcement. More importantly, these coefficients @isproportionately negative in states with
low endowments of inspectors. The slope of theaggjon line is positive and significant.

If this is the case, we expect the relationshipveen distance and labor market variables
of interest, such as unemployment or informality,be more pronounced in states with low
numbers of inspectors. We show that this is truggures 1B and 1C. In drawing Figure 1B, we
start by regressing, for each state, the sharafofmal workers in each city in 2000 on the
distance to the nearest enforcement office. Therregeess the estimated coefficient for each
state on the log number of inspectors per firmhm dtate. For Figure 1C we do the same but we

* A similar identification procedure is used by Rajand Zingales (1998) who examine the effect oérfiial
dependence on growth, Goldberg and Pavnick (2008, study the effect of trade reform on informaliand
Verhoogen (2008), who studies the impact of tradeiitives on quality upgrading. Several differemcdifference
strategies (and other grouping estimators) accémntiocation and time effects and implicitly instnent the
variable of interest with the omitted interacticgtween location and time (e.g., see Meghir and &tbiase, 1995).



use the unemployment rate in the city in 2000 asailiicome of interest, instead of looking at
the share of informal workers. All regressions am@ghted by the inverse of the estimated
variance of the coefficient. Again, the slopesh# tegression lines in the figures are statisicall
different from zero (as reported in the note offigares).

This procedure is valid if the effect of distanaelabor market outcomes does not vary
across states (except through its effect on enfioeod), or if this variation is not correlated with
the number of state inspectors. This assumption méyold if, for example, those cities which
are far from enforcement offices are also smathlriand remotely located, and at the same time,
those states with a large number of inspectorsgmgaactive regional policies favoring small
and remote cities. One defense against this arguiméimat decisions about regional policy and
about the number of inspectors per state are plplolmime by different institutions, and even at
different administrative levels (state vs. feder@yr belief in the validity of this procedure can
be backed by empirical evidence.

Figures 2A and 2B display to two checks of thedigliof our procedure (several more
are presented below in the empirical section). $@reral reasons, discussed in detail in the
paper, labor inspections only became effectiveha 1990s. Hence, we do not expect the
relationship between distance to the nearest egrizeat office (measured in 2002) and city level
variables measured in 1980, such as the shardafrial workers, or GDP per capita, to vary
systematically with the number of inspectors in ¢tate (also measured in 2002). Figures 2A
and 2B (similar to Figures 1B and 1C, with differeependent variables) document that this is
indeed the case (we cannot reject that the slojpb® megression lines are equal to zero).

A formal empirical analysis presented below sholat &2 10% increase in the level of
enforcement in a city (measured by the annual narabkabor inspections per firm in the city)
leads to: a 0.6 percentage point (p.p.) increasehén share of the population in formal
employment; a 0.6 p.p. increase in non-employmeit;p.p. decrease in informal employment;
an 1.8% reduction in formal wages; a 2% increaseaimmings of those who are self-employed
(most of whom are informal); and a reduction inguality (measured by Theil's index). There is
little change in the employment and wages of thele are informal employees. These results
show that even if labor market reform has a diiegtact only in the formal sector, it will

strongly affect workers outside of the formal settecause of linkages across markets.



Our study is original in several dimensions, nantleé use of variation in enforcement to
understand the effect of labor regulation, the mfde of a new administrative dataset with
information on labor inspections in each city iraBt, and the explicit integration of the formal
and informal sectors (and linkages between the gectors) in an empirical analysis of the
effects of labor regulation. However, the papeo &isilds on and contributes to a long literature.

The theoretical framework on which we draw uporofet Harberger (1962), Harris and
Todaro (1970), Fields (1975, 2005), MacDonald aakb® (1985), Bulow and Summers (1986),
Acemoglu (2001), Maloney (2004), and Albrecht, Nawand Vroman (2006) Although labor
regulation is strict in Brazil, there is surprisimgarge wage and employment flexibility (e.qg.,
Barros and Mendonca, 1996, Barros, Cruz and Meraddr#97). The reason for this may be low
enforcement. Therefore, when interpreting our figdi we think of a model with minimal
rigidities, except for frictions in the job seanotocess in the formal sector and a minimum wage.
More recent contributions to the literature on miality include work by Schneider and Enste
(2000), Friedman, Johnson, Kaufmann, and Zoido-tmb§2000), Amaral and Quintin (2005),
Galiani and Weischelbaum (2007), Boeri and Garib&@06), Loayza, Oviedo and Serven
(2005), de Paula and Scheinkman (2006), Bosch, @oetiMaloney (2007), and World Bank
(2007). Especially related to us are studies ofjuradity in economies with dual labor markets,
such as Fields (1979, 2005), or Bourguignon (1990).

Modern surveys of the role of labor market instdn$ include Layard and Nickell
(1999), or Kugler (2007), among many others. Theaasing availability of micro data lead to
the emergence of several studies examining thetedfdabor market regulations in developing
countries, such as Kugler (1999, 2001, 2004), Kugted Kugler (2003), Eslava, Haltiwanger,
Kugler and Kugler (2006), Ahsan and Pages (200&tiiPand Sivadasan (2006), or the studies
in Heckman and Pages (2004). Two papers are e$ipediese to ours. Besley and Burgess
(2004) explore within country (district level) aadross time variation in labor reforms in India
to study the effect of labor regulations on produist, investment, employment and poverty. We
explore a very different source of institutionatiaséion, and use labor market data disaggregated
at the city level. Marrufo (2003) examines the @ngences of the reform of social security in

® Several papers try to empirically distinguish eliéint models of the labor market (segmented anesegmented).
See e.g., Dickens and Lang (1985), Heckman and (1886), Maloney (1999), Filho, Mendes and Almg{gao4),
Navarro-Lozano and Schrimpf (2004), Bosch and Meyof2006), Almeida and Bourguignon (2006).



Mexico, using a Harberger model with two employmsettors and worker heterogeneity. This
paper is one of the few that considers labor maskéty in a multi-sector labor market.

Finally, we relate to the large literature on thbdr market effects of mandated benefits
(Summers, 1989, Lazear, 1990), both in the U.§.,(&ruber, 1994) and in developing countries
(e.g., Gruber, 1994, 1997, Kugler, 2005, MaclssatRama, 1997). Relatively to this literature,
our model allows the informal sector to respondhianges in mandated benefits.

This paper proceeds as follows. In the next sectianprovide background information
on the Brazilian labor market, its institutions,dathe structure of the enforcement process.
Section 3 presents the simple theoretical framewmakguides our work. Section 4 describes the
data. Section 5 explains the empirical strategyti®e 6 shows the empirical results, and

discusses the main lessons for labor markets ialdping countries. Section 7 concludes.
2. Labor Market Regulation and Enforcement in Brazil

2.1 Labor Regulations

On paper, Brazil has one of the least flexible fatmarket regulations in the world. The law
establishes that all employees must have a workipevhere the employment history of the
worker is registeredcérteira de trabalho). This permit entitles the worker to several béeef
such as a retirement pension, unemployment insaramd severance payments. The labor code
is largely written into the Brazilian constitutiowhich makes any amendments very difficult.
The constitution of 1988 introduced several chaneshe labor code, which increased the
degree of worker's protection (see e.g., Barros @ondseuil, 2001). For example, the law
establishes that the maximum work period is of #dire a week, the maximum period for
continuous shift work is 6 hours, minimum overtipay is 1.5 times the normal hourly wage,
paid leave is at least 4/3 of the normal wage, paaternity leave is 120 days, and the employer
must contribute monthly to social security and tla security fund, the FGTS. This a fund
administered by the government, employers and erapk which accumulates for as long as
the worker remains employed with the firm. The emgpl makes monthly contributions of 8%
of the employee's current wage to the fund (10%nf2901 onwards).Adding up all the costs,

®Asa consequence the accumulated FGTS of a wankargiven firm is proportional to its tenure. Onlprkers
that are dismissed for an unfair reason or thoaedte retired have access to this fund. Workemsatso use their
FGTS in exceptional circumstances like when buyanbouse or paying large health expenses. Upon shsini



in order for a worker to receive a net wage of Redd0, the firm needs to disburse
approximately Reais $165,7 (Cardoso and Lage, 2004)

Firing a worker in Brazil is not significantly mourgfficult than firing a worker in other
Latin American countries, although it is definitetyore costly. Employers must give advance
notice to workers and, in the interim period, waskare granted two hours a day to search for a
job. This period is never smaller than one montth l@Tently it became proportional to workers'
tenure. During this period, employers cannot chatige worker's wage. This implies that
approximately 25% of paid hours (2 out of 8 possihburs in each working day) are not
worked. If there is a drop in motivation, the puotivity of a dismissed worker also falls once
he is given notice of dismissal so the overall idecto production is likely to be above 25%
(Barros and Corseuil, 2001, argue that the falpioduction is near 100%). Workers who are
fired without cause have the right to receive conspéon paid by the employer, over and above
what was accumulated in the worker's job securigdf (FGTS). In particular, the law
establishes that a penalty equal to 40% of the Acudimulated during the worker’s tenure with
the firm is due to the workérTherefore, dismissal costs increase with the @hraif the work
contract. One obvious perverse effect of such BigNerance pay is that several workers force
their dismissal, potentially increasing turnovetesa and increasing the firm’s costs (see, e.g.,
Neri, 2002).

There is one final aspect that should be emphasssarance payments received by the
worker are not subject to income taxation (thi:as true in most countries). This means that
workers value one Real of FGTS more highly thanReal in gross salary. Moreover, firms pay
taxes on profits, which can add up to more than.388& result, the cost of FGTS to the firm is
much smaller than the value of FGTS to the wofker.

2.2. Enfor cement of Labor Regulations

Firms weight the costs and benefits of complyinthveitrict labor regulation. They may
decide to hire informally or to hire formal workexgthout complying fully with specific features
of the labor code (e.g., avoid the provision of detory health and security conditions, or avoid
payments to social security). The expected cosvatling the law is a function of the probability

workers have access to the entire fund, includihghe funds accumulated in previous jobs, pluseagity in
proportion to the fund accumulated during the teriarthe last firm.

" This charge was elevated to 50% after 2001 (caitsid period of analysis), with the additional 16&tng directly
to the government. For a period after 2001, the E@dntribution was also raised from 8 to 8.5%.

8 Coordination between employees and firms mayailiffieven though there are clear gains to doiifgvit1.



of being caught and of the monetary value of theafiees (fines and loss of reputation). In turn,
the probability of being caught depends on the 'fircharacteristics (such as size and legal
statusj and on the degree of enforcement of regulatiahéncity where the firm is located. The
Ministry of Labor is in charge of enforcing compl@e with labor regulation in Brazil. Given the
size of the country, enforcement is first decerteal at the state level (the state level laborceffi
is calleddelegacia) and then at a local level, the subregion (thelldabor office is called
subdelegacia). A subdelegacia is located in a city, but its catchment area galhemcludes more
than one city (omunicipio). In each state, thaelegacia is always located in the state capital and
the number obubdelegacias within the state is a function of the size and eroit importance
of each region. For example, the state of Sao Plaado21subdelegacias while other smaller
states, like Acre or Amapa, only have aabdelegacia, which coincides with thdelegacia.

Labor inspections were probably of little relevanltging the 70’s and 80’s. In the late
80’'s the Brazilian economy had several hyperindlatiepisodes and this contributed to a
significant depreciation of the nominal value afefs. However, during the second half of the
90’s labor inspections gained importance. Theresaxeral reasons behind this change. On one
end, labor regulation became stricter after the81G@8nstitution. One the other end, the strong
government deficit in the mid 1990s lead the goreant to search for alternative ways to collect
revenue, and labor inspectors started being us&kamllectors. Their main goal was to collect
job security contributions, which helped reduce sl of the government deficit, at least in an
accounting, sense (since they cannot be used lgitecthe government to fund its expenditure).
It was probably only after this change that lalm®piections gained prominence.

Inspectors are affiliated with a specifigbdelegacia but, to deter corruption, they must
periodically rotate acrossubdelegacias. The maximum period an inspector can stay in one
subdelegacia is twelve months (Cardoso and Lage, 2007). In rhean inspection can be
triggered either by a random firm audit, or by pa® (often anonymous) of non-compliance
with the law. Workers, unions, the public prosecstmffice, or even the police can make
reports. In practice, since the number of labopéatsors is low relatively to the number of non-
compliance reports, most inspections are triggbsethhese anonymous reports.

® Cardoso and Lage (2007) argue that the integratfdirms in international trade and the need tanpty with
international quality standards (e.g., ISO cerif&) implicitly forces firms to comply with reguian. For example,
it is often the case that firms who which to expwed to prove their compliance with labor regolagi and cannot
resort to any forms of child labor or slavery.



Inspectors assess the compliance of each inspetedith several dimensions of labor
law (e.g., worker's formal registration, severapag, minimum wage regulation, hours of work).
Almost all of the targeted firms are formal firmedause it is difficult to visit a firm that is not
registered, since there are no records of itsiactiks a result, an enormous fraction of informal
employment is left out of the inspectors’ reaclsplectors face a performance based pay scheme.
In particular, up to 45% of their wage is tied e tefficiency of the overall enforcement system
(1/3 is tied to the inspectors own performance &3 is tied to the system’s global
performance). Their base salary is also competilive2004, their monthly wage was between
USD 2,490 (starting position) and USD 3,289 (tomagement).

When faced with violations of the labor code, indpes must immediately notify the
firm. The firm then has 10 days to present evidenaes defense. After that period, the process
is re-examined by a different inspector from the agsuing the fine, who deliberates on its
fairness, and the result is reported to the hedbdesubdelegacia (subdelegado). If firms do not
contest the fine and pay it within 10 days of theatification, there is a 50% discount on the
amount of the fine. Alternatively, if firms file aappeal, they must deposit the total value of the
penalty until a second decision has been reaclmepralkctice, small and medium firms pay the
fines early to take advantage of the discount. &afgms, with their own legal departments,
tend to refute the deliberations, and often avbie payment of any fines. Fines can be either
fixed, or indexed to firm size and profitabilityoFexample, a firm is fined by Reais 446 for each
worker that is found unregistered during an inspectDepending on its size and profitability, if
a firm does not comply with the mandatory contribg to the FGTS, then it can be fined an
amount between Reais 16 and Reais 160 per emptdyee.

Although the number of inspectors was relatively la the early 2000s when compared
with a decade before, inspectors were able to raasgnificant part of the total labor force in
formal firms in Brazil. In 2002, 304,000 firms wevesited by labor inspectors, reaching more
than 19,000,000 workers (Cardoso and Lage, 2007)h&3e, approximately 17% of the firms
received a notification of non-compliance with tlagv, but less than 3% of the workers were
registered as a result, a small number given t0% 6f employment is informal in Brazil. This

could reflect the fact that informal workers arecentrated in small and informal firms outside

19 cardoso and Lage (2007) argue that the magnitfiteedines is quite reasonable to work as a deteérto crime,
and that the main problem is their enforcement.



the reach of labor inspectors, but it may also sagthat, among the different types of violations
of labor law* formalization is not the sole (or even the maiajget of the inspections.
According to Cardoso and Lage (2007), the mainetafgr labor inspectors is the lack of
payment of the job security fund and compliancéwigalth and safety conditions on the job.
The Ministry of Labor makes an effort to apply hayeneous criteria for enforcing labor
regulation throughout the country (e.g., by provgliraining and using similar software) but, in
practice, this is very difficult to achieve becauke country covers a very large and diverse
geographical area. Inspectors are also likely todrg heterogeneous. Moreover, they have to
travel different distances and face varying worllldepending on where they are located. This
will give rise to substantial regional variationtime degree of enforcement across cities, which

we explore econometrically.

3. Theoretical Background

In interpreting our findings we consider a simpl® tsector model of the labor market, drawing
on Lewis (1954), Harberger (1962), Harris and Todd®970), Fields (1975), MacDonald and
Solow (1985), Bulow and Summers (1986), and Malo(2304). There is also an important
literature integrating search and informality, nm&cemoglu (2001), Albrecht, Navarro and
Vroman (2006), and Bosch (2007).

We start with a simple (general equilibrium) modéh a formal and an informal sector,

and no minimum wage (which will be introduced Ixt&. andW, denote wages in the formal

and informal sectors, respectively. For simplicigmployers can hire formal and informal
workers simultaneously. Employers hiring formal iens face taxe$, so the cost of labor is:

W, +T . T can translate into benefits for employees (e@ria$ security, severance pay, health

and safety conditions), and the valueTofor formal employees isT, wherev>0 (v can be
smaller, equal or even larger than 1). It is illegaoperate in the informal sector, and therefore
employers face an expected penaltyPoper worker employed in that sector (whétas the
product of the penalty and the probability of begapught). We focus on the hiring decisions

1 All violations are punishable with fines. Inspastissue fines for the non-registration of workeiispbedience of
the official work period or hours worked, non-coimpke with the mandatory wage payments (includimgmum
wages), missing FGTS contributions or health arfietgaiolations. It is useful to note that fines yriae inaccurate
measures of enforcement for two reasons. Firspmige see a fine if a violation is detected, and manforcement
may have a deterrent effect not translated intesfirsecond, inspectors avoid issuing fines, antbtfiyst negotiate
with the firm non-litigious ways to solve the illglity they observe (Cardoso and Lage, 2007).



only, and ignore the decision of the firm to benfat or informat*? Finally, we consider a
(residual) household sector, which absorbs the amployed population (e.g, individuals who
decide not to work because their reservation wadpgher than the market wage in each sector).
The total number of individuals in the economyNiswho can be either working in the formal
sector (N ), working in the informal sectorN, ), or non-employed I{,, ). Labor markets are

competitive, and equilibrium wages and quantitiekabor in each sector are determined by the
intersection of supply and demand.

We start by modeling an increase in enforcemeranasicrease i since, as explained
in section 2, most of the enforcement activity raBl concerns: i) guaranteeing the payment of
contributions to the severance pay fund, as wetloaspliance with firing rules and payments; ii)
health and safety conditions. It is also possiblat tnforcement increases the cost of hiring
informal workers, by making detection more probabl@responding to an increaseRnso we

examine this case later. We represent the labdkehaith the following equations:

Demandor Formal: D, = a-b(W, +T)+c(w, +P) @)
Demandor Informal: D, =e+ f(W, +T)-g(W, +P) )
Supplyof Formal: N =h+i(W. +VvT) - jW, )
Supplyof Informal: N, =k =1(W; +VvT)+mW, 4
Equilibriumin Formal: Do = N, 6]

Equilibriumin Informal: D, = N, (6)
Resourc€onstraint N + N, +N,, =N (7)

Equations (1) to (4) characterize the demands apglg for each type of labof. andP
depend directly on enforcemelat and for now it will be convenient to defiffesE and P=0.
Equations (5) to (7) characterize the equilibridvith the exception of the intercepts of the
equations, it is natural to assume all the parametee positive (if the two types of labor are
substitutes). This formulation is arbitrary, butist possible to derive demand and supply
equations for each labor market from a model whedeviduals maximize utility and firms
maximize profits. The assumption of linearity siffips our calculations and does not affect our

main conclusions.

12 A firm is generally defined to be formal if it pajaxes (e.g., De Paula and Scheinkman, 2006).
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Differentiating the system above with respect taramease in enforcement<£E), and

dD
denoting derivatives as lower case letters (elg+ dTp ):
dp =-b(w: +1)+cw, ©)

d, = f(we +1)-gw, ©)
Ne = i(WF +V) - jW| @0
N =-l(w; +v)+mw, (Y
de =n, 12)

d, =n, 3

n.+n +n, =0 @4

The solution to this system is complex. One wagreatly simplify our calculations is to
setc=f=0 (no cross-sector linkages in demand), which isiamalistic assumption but helps us

gain some insights about mechanics of this sysidma.solution to equations (8)-(14) in this case

becomes:
_ (1=v)p(jl —im~ig) _
g ®
d = (1-v)ibg - 16

(b+ifg+m)-jl
- (1_V)[bi(g+m)_bl (g+ J)] 17
" (b+i)(g+m)- i
S —(b+vi)(g +m)
" briarm)-
W = -(@-v)ol
" (b+ifg+m)-jl
The denominator in all these expressions is peasitivim-jI>0, which should happen
unless cross effects of wages in the supply equatjioe,j andl) are very strong (stronger than

own effects, i.e.; andm). Below we assume this condition holds, and dsoitj. The sign of

18

19

expressions involvingl-v) depends on whetheris smaller or larger than 1 (i.e., whether the
valuation workers place on mandated benefits idlemar larger than their cost to employers).
Finally if we examine some of the central composentthe numerators of the equations above

(writing the equation numbers below and the relewaimerator next to it):

11



(17):bi(g+m)-bl(g+ j)>0if im-jland i > |
(18): vjl - (b+vi)(g + m) < 0if im> jl

(19): bl > 0.

This means that:

d.,n- <0if v d.,n. >0if v>1

d,,n 20if v=1,d,,n <0if v>1

n,:20if v n, <0if v>1

w. <0

w, <0if v w, >0if v>1.

In this simple model, as a result of an increaseniorcement we expect a contraction in
the labor demand curve because formal workers beamore expensive. We also expect an
expansion of the formal labor supply curve, sinmemnial jobs become more attractive. Taking
v=1 provides a useful baseline case, in which empsogad employees put exactly the same
valuation in those benefits mandated by regulatlbthere were no wage rigidities, then the
equilibrium wage in the formal sector would deceedy an amount equal to the cost of the
mandated benefits, with no change in formal empkyn{Lazear, 1990), and no change in the
informal sector. This case is depicted in figurel8ch plots the demand and supply of workers
in the formal (@ and $) and informal sectors (Dand $), in economies with and without
enforcement (e.g.,"8vs. $'F). 13

Several empirical papers estimate the extent tahwpayroll taxes and mandated benefits
translate into lower wages to be quite large (&sguber, 1994, 1997, Marrufo, 2001, Kugler,
2005, Heckman and Pages, 2083t the bottom of the wage distribution, it is likethat the
pass-through rate is below 100%, because of dowhwage rigidity due to, say, a minimum

wage (we discuss this case below). At the top efwlage distribution, it is possible that it is

13 The assumptions here are absence of asymmetoiariafion between workers and firms, wage rigiditycredit
constraints. In this case mandated benefits thatvatued equally by employers and employees areebby
workers in the form of lower wages, and have nea# on employment. While these assumptions may diothe

top of the wage distribution, they are unlikelylte true at the bottom, which can lead us to seeeseffiects of
mandated benefits on employment, as we show befowa inodel with a minimum wage (e.g., Summers, 1989,
Mitchell, 1990, Lazear, 1990).

* Heckman and Pages (2003) estimate rates of pamsgthclose to 90% in OECD countries, while Marr(#601)
and Kugler (2005) have estimates closer to 60-80¢8fexico and Colombia. Gruber (1994, 1997) stamaisfor
estimating 100% pass-through rates, for the USémiy benefits) and Chile (payroll taxes).
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close to 100%, especially for job severance pagesiworkers can easily gain access to the job
severance fund.

It is even plausible that>1 in Brazil (which would imply larger than 100% pakrough
rates in this model) if: i) firms pay taxes on pt®fbut workers do not pay taxes on severance
payments (this is the case in Brazil), which metinad for each Real the worker receives as
severance pay (net of taxes) the firm needs toudsgbless than one Real; ii) the costs of
providing better health and safety conditions om jitb are below the value workers place on
them. This case is shown in figure 4. In this case,would also expect total employment to
increase since jobs in both the formal and inforsestors are more attractie.

It is also possible thavt<l. Workers may not be fully informed of their righto
severance pay, and they may perceive the probabflgver using the amount on their severance
pay fund to be below 1. Our empirical results Wweélp us discern the most plausible scenario.

Let us assume now that, in our model, an increasenforcement translates into an
increase in the parameter P. In this case, firrasuaged to reclassify their informal workers as
formal (under the penalty of being fined), and treamply with social security, payroll, or
severance payments. Therefore, there will be ar@acindn in the demand for informal workers.
The result would be a shift in employment from ihi@rmal to the formal sector, and a decline
in wages in both sectors. This is shown in figurim @ very simplistic way, since we do not
allow the full equilibrium effects to take place the figure (we keep the demand for formal
workers and supply of informal workers fixed).

It is also important and realistic to consider secavhere there is downward wage rigidity
at least in the formal sector, due to the existefca minimum wage (although there could be
other reasons for downward wage rigidity)lf the minimum wage is binding, there will be
involuntary unemployment in the formal sector, anqueue for formal sector jobs. One simple

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

15 Recall that, for simplicity, we assume there isah@ange in the demand for informal labor{=0). In a more
general model we would expect the equilibrium dedneumrve for informal labor in an economy with em@ment

to the left of the original curve, since the edurilim cost of formal labor (inclusive of the codt mandated
benefits) is below what it was in an economy withenforcement.

¥Formally, P is analogous t@, but the analysis is simpler since workers plazeaiue orP). For brevity, we omit

the full analysis from the paper.

7 Based on the evidence discussed in Cardoso and (2@)7), we assume that an increase in enforcement
translates mostly to an increase in the compliavite mandated benefits (through severance payttheaad safety
conditions). The authors do not argue that enfoesgntranslates into additional compliance with themimum
wages and, thus, we do not explore this channaliirmodel.
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they only care about the expected wage in the forseator (the formal wage times the
probability of employment given that one has joirtee queue), that they can only queue for a
formal sector job if they are unemployed, and thal are selected from the queue at random.
This model is reminiscent of Harris and Todaro (M%&hd subsequent work.

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

Demandor Formal: D, = a-b(W, +T)+c(W, + P) (20)
Demandor Informal: D, =e+ f(W, +T)-g(W, +P) 21
Supplyof Formal: N = h+i(VTF+vT)(1—U)— jw, (22
Supplyof Informal: N, =k —I(W, +vT)({1-U )+ mw, 23
Equilibriumin Formal: Do = N, (l—U) (29
Equilibriumin Informal: D, = N, (25
Resourc&€onstraint N. + N, + N, =N (26)

Relatively to the model in equations (1)-(X/)_¢ is the binding minimum wageN. is the
number of individuals willing to queue for a jobtime formal sector, and is the proportion of
such individuals who become formal workersUls the proportion who remain in the queue,
and who are unemployed).

As above, assume that there are no cross effedsmand¢=f=0) and that own effects
of wages on supply are stronger than cross eff@etgl>0, i-1>0). Then, differentiating with
respect tdl, and solving the system (using lower case lettedenote derivatives):

_ = Ngb(g+m)-(1-U)We +vTpljt i(g+m)] _
ST R Y RRT) () PR )

= [b@TF-WT)_VNF.(l_U)][j\I ~i(g+m)] <or >0if bW, +VvT)-wN_(1-U)zor <
" Ne(g+m)+ (U)W +vTifg + m)- 1] oi oy T} -v)zarco e
d, =n = e +v7)-wy, (- o > or <0if bW, +VT)-WN, (L-U)zor <0 29

N (g +m)+@-U)W. +vTfi(g+m)- ji]
_ [vNF(l—u)—bWJr_vT)][jl —im+g(l -i)]
N (g +m)+@-U)W, +vT fi(g +m)- ji]
b(g +m)-vL-U)[jl -ilg+m)]
Ne (g +m)+(L-U)W. +vTJi(g+m)- jl] ° S
[VNF(l—U)’— oW, -l:vT)]I
N (g +m)+(@L-U)W, +vT fi(g +m)- ]

> or <0if bW, +VT)-WN, (L-U)zor <0 30)

H

u=

< or >0if bW, +VT)-wN_(1-U)zor <0. 32

W, =
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The number of workers employed in the formal sedeclines. Given that wages are
fixed at the minimum wage (assuming that it is bugdl and that there is an increase in mandated
benefits, firms want to hire less formal workers &result, for a fixed informal wage, there is
an increase in the unemployment rate in the forgeator U). Formal jobs are now more
attractive if you are able to get them, but it bees less likely that someone in the queue for
formal jobs is able to start working in the fornsaktor. The remaining derivatives in the system
have an ambiguous sign, which depends on the folpvpartial equilibrium question: if
informal wages were kept fixed, would the formattee be more or less attractive after the
increase in enforcement? It is possible to show ttiea answer to this question depends on the
sign of bW+vT)—vNF(1—U) (which is crucial for equations 28, 29, 30, ar®).’§ If the
formal sector becomes more attractive with the tamtil enforcement then the proportion of
workers in the household and informal sectors desliand the informal wage increases. This is
to prevent all informal sector workers from moviogthe formal sector. The opposite happens if
the formal sector becomes less attractive.

In a simple competitive model, enforcement is alsvdigtortionary and welfare reducing.
More generally, the welfare implications of increasn enforcement are mixed. The standard
view is that taxes and mandates impose distorémmasreduce welfare. However, if formal jobs
are intrinsically more productive than informal golthere may be a role for promotion of

formality (Acemoglu, 2001), as long as it does in@blve pure reclassification of workers doing

18 Suppose thatv, =0 (this would be a partial equilibrium argument).€fithe equations of the model are just
(15), (17) and (19) with the caveat that =0 (and we will continue to assume tea). Taking derivatives and

b+iv‘(1—U)2
+VT f1-U)+ N,

expected wage one faces if one decides to searehféwmal jobw +VvT Xl—U ) so we ask: what is the sign of

solving foru we get: U = —— . The attractiveness of the formal sector is meakbsethe
.

0 +VvT \1-U ——
(VTF GT)( ) =V(1—U)—U(\/VF +VT)’? Substituting u for the expression above we get that

aW+:;)(1—u) >0if bW, +VT)-WN, (1-U)<0.

19 This model assumes that there can be no seathh fiermal sector while employed in the informattee. While
this is restrictive, we would have similar predicts from a model where it is possible to searcHendtinployed in
the informal sector, but the probability of a sugsfal search is smaller than if search is doneenlnilemployed.
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the same job. Similarly, if workers are credit doaimed, mandated benefits such as severance
payments may be welfare enhancing (Alvarez and diera, 2001°

In our empirical work we will divide the informakstor in two: informal wage earners
and self-employed. This distinction may be imparigrfollowing some authors, there is duality
within the informal sector (e.g., Fields, 1990, 20Maloney, 2004). While it is true that there is
a group of informal workers who could be workingtle formal sector if that was their choice,
there is another group which operates in a segmdab®r market, queuing for a formal sector
job (as in the more traditional view of the inforirsactor; e.g., Dickens and Lang, 1985 the
first model we presented in this section thereeidget mobility between the formal and informal
sectors, while in the second model there is somalityobut workers may be forced to queue for
a job in the formal sector while being unemploy®de do not model an informal sector
completely segmented from the rest of the econdoatwWe allow for it in the empirical work).

4. Data

The paper explores several sources of data. estyse administrative data on the enforcement
of labor regulations (in 2002), collected by thepBgment of Inspections at the Ministry of
Labor for our project. This data contains inforraation the number and location of regional
labor offices, number of inspected firms, numberfinés issued in each city, and number of
inspectors per state. Our measure of enforcemehkeisog number of inspections in each city
(plus one) minus the log of the number of firmsha city (log inspections per firm in the city).
Second, we compute several city level labor mairkditators using the 10% sample of
the Brazilian Census in 2000, containing detail&drimation on labor market outcomes for 15
million individuals. In particular, we compute thghare of workers who are registered,
unregistered, or self-employed, the share of nopleyed, average wages for each type of
worker, and measures of income and wage inequalitye city (including several percentiles of
the income and wage distributions, and the cityi@0ncome and wage ratio). We also compute

similar statistics for individuals in different gaer, age and education groups. Table A2 reports

% Several authors consider non-competitive modelgheflabor market, in which firms have some monagso
power. In these models mandated benefits can iserdee bargaining power of workers, allowing thenintrease
their total compensation package (e.g., Saint-A&45, Ljungvist, 2002). As a response, there @arbincrease in
the wage of informal workers to keep them indifféracross sectors.

2 |In the empirical work we will not be able to rigaisly distinguish between upper and lower tierrimfal workers.
However, there is a suggestion in the literatue thformal wage earners belong in the lower tihnjle part of
self-employed workers are likely to be in the upiper (e.g., Bosch and Maloney, 2006).
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the proportion of the adult population in each esgpient categorf” Registered and
unregistered wage earners, self-employed, and mgteged individuals, together account for
87% of the adult populatiofi. Therefore, in the empirical work we focus on thé&se groups.
Informal employment and self-employment are considetwo separate categories, as
emphasized in the recent literature (Maloney, 20ddlds, 1990, 2005). Finally, we have also
computed some measures of past informality, povamty inequality in the city using the 1980
Brazilian censu$’ In 2002, there are 5,513 cities in Brazil.

Third, we use detailed information on other citydkecharacteristics from two statistical
and research institutes in Brazillastituto 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), total numberiohg (2000), average firm size (2000), share of
agriculture in GDP (2000), share of manufacturingGDP (2000), share of services in GDP
(2000), geographical city characteristics (inclgdigeographical area, altitude, longitude and
latitude), city transportation costs (1995), tdeleral transfers to each city (1990), the citychea
count poverty index and the city Theil inequalitgéx. The total number of firms (2002) in each
city comes from theCadastro Central de Empresas, collected bylBGE, which only includes
formal firms. We also use past city level varialppeblished by IPEA for the years 1970, 1980,
and 1991, including city population, per capitaome, average years of schooling and share of
population in urban areas. Because some of thesaii 2000 did not exist in the 70’s, 80’s or
even 1991, we use the more aggregate definitionimimum comparable unit (MCU), published
by the IPEA, to obtain an estimate of these citjialdes in previous yeaf8.For all cities in a

given year, we know to which MCU each city was jwasly mapped into. Then, we computed

22 |n the 2000 Census, each individual is classified one of the following 10 categories: registedmmestic
worker, unregistered domestic workers, registeraderearner, unregistered wage earner, employéersployed,
unpaid apprentice, unpaid employee (usually in faimiisiness), working for self-consumption, andhwitt status
(or not employed).

% The remaining 13% are formal and informal domestisployees (0.8% and 2.5% respectively), employers
(1.5%), interns or apprentices (0.1%), unpaid eygés (3.5%), and individuals working only for setfasumption
(4.6%). These individuals are excluded from ourysis. These are small groups of the population amlikely to
be too much affected by changes in enforcement.

4 |n the 1980 Census there is no information onwhether the worker has an official work permit.térasd, the
survey collects information on whether the workekes social security contributions. Hence, in 1@&0definition
of informal worker differs from the one used in B00n 1980 a worker is considered informal if he/slo not make
any social security contributions. We expect the efinitions to be correlated, since almost noegrstered
workers pay social security contributions.

% These statistics are publically availablétip://www.ipeadata.gov.andhttp://www.sidra.ibge.gov.br/

%1n 1970 and 1980 there existed 71% and 72% ofities that existed in 2000, while in 1991 theréstad 82% of
the cities in 2000. A MCU is an area (set of siti@hich is defined in such a way that can be castgbaver time.
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the average value of each variable for each MCUgfted by population size in each city), and
assigned it to each city in the MCU.

Fourth, we use information on the institutional elepment of the city, published by
IBGE, used in Naritomi, Soares and Assuncao (204, kindly made available by the authors.
These measures include an index of the accesssticgun the city, an index of managerial
capacity in the city and an index of political centration in the city (based on a Hirshman-
Herfindhal index of the shares of the political tpes). The index of managerial capacity in the
city measures the quality of local administratiand is used by the Ministry of Planning to
monitor the administrative performance of citiexcéss to justice measures the penetration of
the rule of law, in particular the existence of keLor justice commissions in the city. We also
consider state aggregates of these variables, draging across cities.

Fifth, we compute the distance and travel timedas) between each city and the nearest
subdelegacia in the state. The transportation of inspectorsftbesubdelegacia to each firm is
made using ground transportation, usually car. Hetite enforcement of labor regulation will
be easier and less costly the clossul@elegacia is from the city where the firm is located. We
construct a measure of the accessibility of ingged firms by using the travel time from each
city to the nearestubdelegacia within the state (minimum distance). Data on ttairees and
travel distances between any two Brazilian citesvailable from one of the largest Brazilian
auto insurance companies (BB), which collects wgtailed information on distances across
cities?” When firms are located in cities that hav@iladelegacia the measure assumes the value
zero. We also construct the distance between d@gchrd the state capital. In the remaining of
the paper we focus on travel time as the most aglesneasure of distance. A third measure of
the remoteness of the city, or of its access t&ketsyis an index of transportation costs between
each city and the nearest capital city taken fr&BA (1995). Sample statistics for the main
variables we use are presented in table 1.

There are time discrepancies between the diffevantibles. Notably, enforcement is

measured in 2002, while labor market outcomes aasnred in 2000. This is due to limitations

" This information is available online atwvw.bbseguroauto.com.bwhen collecting information on distances. We
have faced two obstacles First, could not find rimfation online for those cities that have only rebebeen
recognized as cities. In these cases, we haveelb¢he closest nearby city (using maps) and ussdriformation
instead. Second, most on the cities in Amazonasthesenaritime rather than the ground transportabioth for
goods or persons. Hence, the travel distance byscareaningless for this state and, hence, we bagkided it
from the analysis.
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in our data, since we were only able to collecoezgment data for 2002. Nevertheless, given
that we rely mainly on cross-sectional variatiandistance and the availability of inspectors) to
identify our main models, we believe this is not iamportant concern. The reduced form
relationship between distance, availability of esiors, and labor market outcomes does not
suffer from this problem. Furthermore, the levefoecement is likely to be highly correlated
over time within the same city, and so are laborketaoutcomes. We explain below that our
estimates should be interpreted as long run (psrbaen steady state) effects of enforcement on
labor market outcomes. Under this interpretatiorasuring enforcement in 2002 instead of in

2000 should not be a substantial problem.

5. Empirical Strategy

Our main empirical specification is the following:
Y, =a +BE; +0X; +n; +tuy, (339
whereYj; is the outcome of interest in cityand statg, E; is enforcement in city and statg, X;;

is a vector of city level controlsy; is a state fixed effect, angj is the residual S is the

parameter of interest and measures the impact fof@ment on labor market outcomes. The
main outcomes we consider are the share of infowogkers in the city, poverty, inequality and
unemployment, and earnings and employment of formédrmal, and self-employed workers.
Enforcement is measured with the logarithm of thenber of inspections per firm in the city
(computed as the number of visits by labor inspsgbtus one, divided by the number of firms).
For some labor market outcomes (such as the propaf formal workers), it is possible

to relate # to equations (15) or (27) (one important differeibeing that in (27)3 is a function

of T, which means that (33) should be nonlineaf)nThere are, however, two concerns. First,
for some outcomes such as poverty or educationomeotl have an explicit model anywhere in
the paper. Equation (33) should be seen as a rédao®a equation, but we can easily interpret
the resulting estimates. Second, as mentioned dyeiforthis section we consider two types of
informal workers: informal wage earners and selplyed. This distinction is important

empirically and may be justified with models of ttyawithin the informal sector (referenced

above), but the theoretical model of section 3asrich enough to capture it (lumping together

all informal workers in a single sector), and inlwging this in the model would complicate it. It
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is usually said there is an upper tier of informadrkers who can freely move between the
formal and informal sectors and a lower tier whorea move out of the informal sector.

Our empirical findings below suggest that enforcetred labor regulation induces some
changes in employment status between being a foemployee and self-employed, although
not the transitions into and out of being an infaframployee. We interpret this evidence as
being suggestive that self-employed workers mayl tem be mainly in the upper tier, and
informal wage earners in the lower tier of the infal sectof®

Estimating equation (33) using ordinary least sgsianay result in biased estimate$ of

since E; is potentially correlated withi;. There are two main reasons for this concernt,Firs

enforcement may be stricter in cities where violagi of labor law are more prevalent. This
could happen because inspections are triggeredlyn#dinough reports of illegal activity.
Second, enforcement may be stricter in cities wiresgtutions are better developed. Intrinsic
violations of the labor law, or better developedtitutions, are probably correlated with labor
market outcomes.

In order to address this problem we studied thesttamts to enforcement throughout
Brazil. There are several reasons why enforcemaies across cities, one of the most important
ones being geography: a city will receive fewertsigrom labor inspectors the farther it is
located from an enforcement office. Furthermorstatice will be a particularly strong constraint
to enforcement in states where labor inspectorsaaparticularly scarce resource. It is the
differential effect of distance on enforcement aesrstates with differential availability of labor
inspectors that we use to identify the effect dbezement on labor market outcomes.

In practice, the procedure is as follows. We dvgrtollecting data on two determinants
of enforcement: the distance between each citytla@dhearest regional enforcement office, and
the number of labor inspectors in each state. Eitliehese measures on its own would be
controversial if used as an instrument for enforeeimenforcement offices locate in relatively
large city which have different labor markets tlsamaller and more remote cities, and states with
large numbers of inspectors (after normalizing thsasure by the number of firms in the state)
may be states where violations of labor law arese@gfly important. Therefore, we prefer to

include both variables in the regression.

2 Although we could have considered self employatiwarkers “without a carteira de trabalho” in #a&me
category (and our main messages would hold), wie\ethis is a more transparent presentation ofdkelts.
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We instrument the degree of enforcement in each with the interaction between
distance and the number of inspectors (per firmg@anh state (which is a measure of distance
adjusted by the local availability of inspectors), whilentoolling for distance and state fixed
effects, in addition to a very rich set of city &wontrols (some of which are also interacted with
state level characteristicsytate fixed effects account for the fact that statgth different
numbers of inspectors per firm may also be differerother dimensions, while distance to the
nearest enforcement office accounts for the nodemanlocation of enforcement offices. Any
remaining variation is given by the differentiafesft of distance across states with varying
numbers of inspectors. Distance will be a greateistraint to enforcement in cities where the
supply of labor inspectors is smaller, and theeefiorshould have a disproportionately large
effect on enforcement (and labor market outcomestates where the number of inspectors is
low. Below we discuss in detail some of the mainaayns with this empirical strategy and we
show why they are unlikely to be important. Figuesind 2, discussed in the introduction,
clearly show the intuition behind our method.

We include as additional controls several city lestearacteristics: income per capita,
population size, average schooling, and share efptipulation living in urban areas in 1970,
1980 and 1991, city latitude, longitude, altitudedaarea, and two measures of institutional
development in the city, taken from Naritomi, Se@aaed Assuncao (2007). Finally, one could be
concerned that the number of state level laboreasps is simply correlated with other state
level characteristics, like its level of developrhen institutional quality, which interacted with
distance, could also affect the city level outcorokemterest. Therefore we include in the model
the interaction between distance to the enforceroffice and other state characteristics: the log
of the average of per capita GDP in the state ltw®70 and 2000, and measures of city level
institutions averaged at the state level (accegsstae, governance and political concentration).
Other controls are distance to the state capitdl lag of transportation costs to the nearest
capital interacted with the four variables above] with the log of the number of inspectors per
firm in the state.

Table 2 provides formal evidence that the intecechetween the number of inspectors in
the state and distance from each city to the neamf®rcement office is uncorrelated with
several city level variables proxying institutiongliality or different dimensions of regional

policy. One way to think about confounding interaics between other state characteristics and
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distance to large city centers on one side, andnstimument on the other, is to consider the role
of state level policies to reduce regional inegydkssociated with distance to large cities). One
possibility is road construction, but since we measlistance to the nearessbdelegacia of the
Ministry of Labor in travel time by car (not in re8), the quality of the road infrastructure is
already accounted for. Since the transportatiogaafds in Brazil is done mainly by train, we
investigate whether the interaction of distance atate inspectors per firm affected the
likelihood of each city to have a train station.eThoefficient is negative but statistically
insignificant. Second, we checked whether enforecgnmeuld be capturing variation in the
quality of other city institutions. If states withore inspectors per firm tried to minimize the
impact of distance to focal cities on the accesmsttutions, this correlation would be present
even after we instrument labor inspections. We prasy level institutional quality using three
indices: access to justice, governance, and pallitoncentration. The empirical findings do not
show evidence that this is a significant sourceasfcern.

Third, we look at city level inequality in sociahfrastructure, measured by the log
number of households with access to piped watertaden, and electricity (normalized by the
number of individuals in the city). We find no celation between the instrument and access to
water and sanitation. There is a small correlatith access to electricity, but it has the opposite
sign to what one would expect if it were capturaumnfounding variation in other state policies.
Moreover, looking directly at the log of currenanisfers from states to cities (drawn from state
tax revenues) per capita, we find no strong catiiceiebetween our instrument and this variable.

Fourth, we assessed whether the instrument islatedewith the enforcement of other
types of law, by looking at the number of homicigess 100,000 individuals in the city, and
again we found no statistically significant effects

Fifth, the level of development of the state maglitbe inequality reducing and could be
correlated with the number of available inspecioes state. For example, in more developed
states the quality of (private) transportation nbaybetter so that roads are less of an obstacle,
and goods and information may flow easily acrose<i(even if they are remote). This may
affect the way economic activities are distribuséedoss cities. The first thing to notice is that th
instrument is not correlated with either city s{neeasured by log population) or log GDP per
capita. More interestingly, when we use as the @@t variable the shares of GDP attributed

to agriculture, industry and services, these ae abt correlated with our instrumental variable.
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Therefore, the basic structure of economic ac#isitn the city is not substantially affected by the
variable we use to instrument enforcement, althof@aghwe will show in the next section) the
structure of the labor market will see some changes

Finally, we show that the instrument cannot pregast values of the main variables of
interest in this paper: city level informality (tsbare of workers not paying social security), the
unemployment rate, inequality (Theil index), and goverty rate measured in 1980. In sum, this
table shows that the instrument is both theoreyigaausible and empirically credibfé.

Table 3 reports estimates for the coefficient anittstrument, and the average marginal
effect of distance on enforcement. The relevantalistic measuring the strength of the first
stage relationship is shown at the bottom of eawhnen. Since we are using a large set of
controls, for transparency we report three diffeigecifications. In the first column we regress
enforcement (measured by the log number of inspeetper firm in the city) on distance to the
nearest labor office (measured in travel time)iriteraction with the number of labor inspectors
per firm in the state (the instrument), and stated effects. In the second column we add
distance to the state capital and its interactigh state inspectors per firm. In the third column
we present the full specification. Across colunthg, marginal effect of distance on enforcement
is negative, and the coefficient on the interactandistance and inspectors in the state is
positive, showing that the effect of distance isallen in states with more inspectors. The
coefficient on this interaction is similar acrosswenns, and the F-statistic is always high so
there is no concern with the instrument being w&ikck and Yogo, 2003).

6. Empirical Findings

6.1 Aggregate Labor Market Outcomes

Table 4 reports least squares (panel A) and ingtntah variables (panel B) estimates of the
effect of log inspections per firm in the city dmetshare of informal workers (defined as those

without a work permit and the self-employed, camstied from the Census), the head count

29 One could be concerned that the interaction teevemphasize is hard to identify in small samples, that the

findings in table 2 are mainly due to imprecisidhis is not likely to be the case. In appendixeatt we show not
only the coefficient on the interaction of distara® state inspectors, but also the coefficientsherinteractions
between distance and all the other state levebbles, which we use as control variables in tabl&t only

interaction term that is systematically unrelateithvthe dependent variables in table 2 is the oeeuge as an
instrument for enforcement.
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poverty ratio, the unemployment rate, and the Timeitjuality index in the city (variables taken
from IBGE). The controls and instruments were descr in detail in the previous section and
are also described at the base of the table. ®irimental variable estimates shows that a 10%
increase in the log of inspections per firm in ¢itg (corresponding to 0.1 standard deviations of
the variable, or sd) leads to a 1.5 percentagetpdor pp), reduction in the proportion of
informal workers in the city (0.1 sd), a 0.9 ppl®.sd) increase in the unemployment rate, a
0.012 (0.1 sd) reduction in the Theil inequalitdex, and a 0.5 pp (0.025 sd) reduction in the
poverty rate.

The IV estimates are larger in absolute value tharOLS estimate¥. This suggests that
cities with more crime also have stricter enforcetnghich could happen because inspection
activities respond to complaints about illegal baetia and these are more common in places
with more violations of the law. Table A5 (in thppendix) shows that the findings in table 4 are
robust to the inclusion of city sectoral composifiaverage firm size in the city, and additional
worker variables as controls, two variables whicaynbe correlated with the structure of the

labor market in the city.

6.2 Wages and the Distribution of Employment across the Formal and
Informal Sectors

While the results we just reported are interestangjore detailed analysis of the labor market is
needed to understand the mechanisms behind theims. sEotion investigates the effect of
enforcement on the quantities and prices in eactosef the labor market (constructed from the
Census). In particular, we examine movements inpttogortion of workers who are formal,
informal, or self-employed, and in the distributioiwages for each of these groups.

Table 5 reports the effect of enforcement on thaesiof the adult population in the city
in each employment category, in 2000. In citieshvgtricter enforcement there is more formal
employment, more non-employment, and less self-eynpént. There is no statistically

significant effect of enforcement on the numberidbrmal wage earners. If workers shift

%1t is not surprising that OLS estimates of equat{d) are biased, because inspections are triggiredigh
(anonymous) reports of violations of the law. Farthore, we can also show that enforcement is diyaetated
with almost all institutional variables in TableTherefore, IV will be different from OLS. It issd possible that the
effect of enforcement varies across cities, in Whiase the IV estimate is a weighted average efceff(e.g.,
Imbens and Angrist, 1994, Carneiro, Heckman andagijt 2006). Indeed, if we include in the modeliateraction
of enforcement with, for example, the share of iimfal workers in the city in 1980, we find that taffect of
enforcement declines with the level of past infditypan the city (result available on request frohe authors).
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sectors in response to changes in enforcement thigecomposition of workers in each sector is
bound to be affected as well. In table 6 we esentla¢ effect of enforcement on the distribution
of schooling for each type of workers. Each coluetiers to a different quantile of the schooling
distribution, which is used as the dependent véiab the regressions. The table shows a
statistically significant decrease in the educabbformal workers, and a statistically significant
increase in the education of self-employed indigldu This suggests that those individuals
leaving self-employment to join the formal sectome from the bottom of the distribution of
schooling in both sectors.

As argued in section 3, mandated benefits may déferential effects across the wage
distribution (because the minimum wage can be acsoaf downward wage rigidity for low
wage formal workers). Therefore, we analyze diffiéngercentiles of the wage distribution, as
opposed to focusing only on the mean. Table 7 deatsnthe effect of enforcement on wages.
The top two panels correspond to the OLS and IVaesgions we have been presenting so far in
the paper. However, in light of the results of &bl we present a third panel where we also
control for the education of workers in each sedtor each quantile of the distribution of wages
in the sector, we control for the correspondingrgila of the distribution of schooling in the
same sector. Although it is unlikely that schooliagn exogenous variable in these regressions,
we hope that this procedure allows to distinguighimie changes in wages from changes in the
composition of workers. The findings show that acréase in enforcement is associated with a
decline in wages at the top of the formal wagerithistion, and an increase in wages among the
self employed (with no statistically strong effect the distribution of wages for informal wage
earners). As a result, there is a fall in the déifdial between the wages of formal and informal
workers (although this result is not shown directtyis available on request). These effects
remain strong, but slightly attenuated, once werobfor changes in schooling across sectérs.

6.3. Interpretation

Our results can be interpreted in light of the anguats sketched in section 3. Throughout

the discussion there is a tension: which moddiesrélevant one, the one with or the one without

31 We estimate a simpler specification where therimsent for enforcement is distance alone, and igiamce
interacted with state inspectors. The reason thisot our main specification, we are not confidéat distance
alone is a valid instrument, although we conjectbeg the bias should not be very large. The figdi(not reported)
show that, for most outcomes, the results are sterdiwith those reported in the paper. The mdierdinces relate
to income inequality, where coefficients are ingfigant. Nevertheless, we still find a strong retime on the
formal wage premium, measured relatively to infdrorarelatively to self-employed workers.
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wage rigidity? Although there is no heterogeneityhie models presented above, it surely exists
in the data. In light of this fact, it seems readua to assume that there is some rigidity,

especially at the bottom of the wage distributibnt perhaps not at the top. Not only is this

statement sensible, it is also supported by the. dat

An increase in the enforcement of mandated benéditthe formal sector leads to
reduction in formal wages. If that is the case tiiés likely thatv>1 (workers put a higher value
on mandated benefits than firms do). The minimurgewaay prevent formal wages from falling
at the bottom of the wage distribution.

There is an increase in the share of individuals ate non-employed which, given that
v>1, can be probably attributed to downward wagéditig (as shown in section 3, in a model
without wage rigidity, v>1 implies that increased enforcement should leadess non-
employment). On the one hand, at the bottom offtinmal wage distribution wages cannot
adjust, and some employees are likely to be digdis®n the other hand, if the fall in wages is
smaller than the increase in the value of othem&drjob benefits (because of wage rigidity, or
because the value workers put on benefits is higjieem their cost to the firm), formal jobs
become more attractive, inducing self-employed wsko search for work in the formal sector,
in spite of a higher risk of unemployméatlf these jobs are at the bottom of the distributid
formal wages, it is natural that those workers ilegithe self-employment sector have low levels
of schooling (which would explain our empirical ués on schooling).

If the cost of mandated benefits to the firm isolethe value they have to workers (e.qg.,
tax-free job severance payments, health and safetthe job), then an increase in mandated
benefits could explain a rise in formal sector emgpient, if wages are fully flexible. Labor
supply to the formal sector would increase singe $lector becomes more attractive, and labor
demand would also increase if there were a largegimdecline in wages. The contraction in the
supply of self-employed workers causes an incr@askeir wages. Formal sector employment
could also increase due to worker registrationo(igh direct action of labor inspectors, or

indirectly through a deterrent effect).

32 Using data from IPEA, we can compute the numbegeniple searching for a job in each city, by suding the
number of employed from the number of active ingdinls. The problem with this measure is that wenoan
distinguish search in the formal and in the infdrsector. If we regress the (log) number of indiats searching
on enforcement (instrumented) we estimate thateastandard deviation increase in enforcement iseeotal
search by 1/3 of a standard deviation.
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Finally, it is interesting to notice that there a@ statistically significant effects neither
on wages nor employment of informal wage earnerge Bypothesis is that they are part of a
segmented branch of the labor market in Brazikldled from changes in the labor market.

We have ignored corruption so far. Increased epfoent may indicate more frequent
corruption opportunities (not stricter regulatioeypecially for firms breaking the law. One way
to model this is as an increase in the costs aidhigither formal or informal workers. However,
corruption by itself cannot explain out data sinicevould imply a decline in wages in both
sectors, and possibly a decline in employment th Bectors (because of higher labor costs).

6.4. Inequality
The empirical findings suggest that income inedqualéeclines when enforcement increases. The
second panel of table 7 shows a compression idigtebution of wages both in the formal and
in the informal (self-employment) sectors. Moreqwigrere is a decline in wage differentials
between formal and self-employed workers. Howewear,also have to consider that the non-
employment rate increases with enforcement andcthudd lead to higher levels of city income
inequality.

The results in table 8 show that changes in nonl@mgent are not uniform across the
distribution of income. We consider 6 groups ofiwndlals, according to their position in the
distribution of household per capita income: 0-&@cpntile, 10-25, 25-50, 50-75, 75-90, and 90-
100. Enforcement affects non-employment mostlytiier poorest individuals in society, so it is
not surprising that, in spite of the decline ingoelity, we observe small decreases in poverty.
Table 8 also shows that losses in employment age @mong females, low skilled workers, and

young workers, which are especially vulnerable geo(see also Heckman and Pages, 2004).

7. Conclusion

This paper studies the effect of an increase adreement of labor regulation on unemployment
and inequality, using city level data from BrailNe explore variation in the enforcement of
labor market regulations using a new administratiggaset with information on the intensity of
enforcement activity for all cities in Brazil. Weteérpret our findings in light of standard multi-
sector models of the labor market in developingntaes, which integrate formal and informal

sectors and unemployment in a single framework.
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We find that an increase in enforcement leads gbdri unemployment but lower inequality.
We also document that: i) employment flows betwgenformal and self-employment sectors,
but informal wage earners are in a segmented settile economy; ii) mandated benefits are
borne by workers in the form of lower wages atttpeof the formal wage distribution, but not at
the bottom where downward wage rigidity may be ingoat; iii) as a result, formal jobs at the
bottom of the wage distribution become more ativacinducing those who are low skilled and

self-employed to search for employment in the fdreegtor.
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Figure 1A: Effect of Distance on Enforcement Across Brazilian States
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Figure 1B: Effect of Distance on Informality Across Brazilian States
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Figure 1C: Effect of Distance on Unemployment Across Brazilian States
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Note: In Figure 1A 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 firmin
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 1B and 1C can be interpreted analogously. Figure 1B 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,
s.6.=0.006), while Figure 1C plots the coefficients of a regression of the unemployment rate at the city level (in 2000) on
distance, against the log number of inspectors per firm in the state (coeff.=0.006, s.e.=0.002).



Figure 2A: Effect of Distance on Past Informality Across States
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Figure 2B: Effect of Distance City GDPpc in 1980 Across Brazlian States
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Note: In Figure 2A we run, for each Brazilian state, a regression of the share of informal workers in the city in 1980 on
distance to the nearest enforcement office (measured by 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.=-0.015, s.e.=0.014). The
size of each circle is the inverse of the standard error of the estimated coefficient. Figure 2B can be interpreted analogously.
Figure 2B plots the coefficients of a regression of the GDF per capita in the city in 1980 on distance, against the log number of

inspectors per firm in the state (coeff.=0.009, s.e.=0.046).



Figure 3. Increase in the Cost of Mandated Benefits Equally
Valued by Firms and Workers
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Figure 4. Increase in the Cost of Mandated Benefits Vaued
More Highly by Workers than Firms
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Figure 5. Increase in the Cost of Hiring Informal Workers
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Table 1: Summary Statistics

Obs Mean S.D. Min Max
@ 2 3 “ ()
Log Inspected Firms per firm City 5,505 0.94 0.99 0.00 4.78
Log Inspectors per firm in the state 5,513 1.693 0.53 1.07 2.96
Distance to the nearest labor office (hours) 5,287 1.96 1.73 0.00 13.91
City distance to the State capital city (hours) 5272 4.50 2.56 0.00 14.99
City transportation costs 5,495 5.89 0.78 0.39 8.69
City Latitude 5,507 -16 8 -34 5
City Longitude 5,507 46 6 32 73
City Altitude 5,507 412 293 0 1628
Log City Geografical Area 5,507 6.20 1.28 1.06 11.99
Access to Justice City 5,506 0.90 0.83 0.00 3.00
Governance City 5,505 3.17 0.91 1.00 5.85
Political Concentration City 5,504 0.23 0.10 0.07 1.00
Share Informal Workers City 5,507 0.74 0.17 0.22 1.00
Poverty Rate City 5,507 0.46 0.23 0.03 0.93
Unemployment Rate City 5,507 0.11 0.06 0.00 0.59
Theil Inequality Index City 5,507 0.52 0.11 0.19 1.27
Share Population Jobless 5,507 0.37 0.09 0.00 0.78
Share Population Formal Jobs 5,507 0.14 0.09 0.00 0.51
Share Population Informal Jobs 5,507 0.16 0.06 0.01 0.49
Share Population Self-Employed 5,507 0.20 0.09 0.00 0.70
Log wages in formal sector 5,497 593 0.35 3.69 7.65
Log wages in informal sector 5,507 5.73 0.42 447 7.38
Log wages self-employed 5,506 6.00 0.58 3.77 8.27
Log GDP per capita City 5,507 8.08 0.76 6.14 12.13
Log population City 5,507 9.36 1.11 6.68 16.16
Share migrants City 5,507 0.44 0.22 0.03 1.00
Log number firms City 5,505 5.09 1.52 0.00 13.05
Log Av. Firm size City 5,505 3.29 0.82 0.73 7.49
Share GDP Agriculture 5,492 0.29 0.19 0.00 0.86
Share GDP Manufacturing 5,507 0.20 0.17 0.00 0.95
Share GDP Services 5,507 0.52 0.16 0.03 0.97
Years schooling formal sector 5,504 6.18 1.42 0.00 11.16
Years schooling informal sector 5,507 5.29 1.39 1.52 10.80
Years schooling self-employed 5,506 445 1.59 0.32 10.29

Source: Brazilian Ministry of Labor (2002), Population census (2000), IPEA, IBGE.



Table 2: City Characteristics and the Instrumental Variable

N. Obs Distance to the nearest labor office (hours) *
Inspectors per firm in the state
Method: OLS
1) &)
Train Stations City (dummy) 5,242 -0.025
[0.020]
Access to Justice City 5,244 -0.037
[0.041]
Managerial Capacity City 5,243 -0.035
[0.041]
Political Concentration City 5,243 -0.002
[0.004]
Households Piped Water pc City 5,242 -0.014
[0.041]
Households Sanitation pc City 5,242 -0.001
[0.078]
Households Electricity pc City 5,242 -0.02
[0.011]*
Current Transfers from State to City 4,518 0.044
[0.063]
Homicide Rate City 5,242 -0.067
[0.074]
Log Population City 5,242 -0.039
[0.032]
Log GDP pc City 5,242 0.022
[0.025]
Share Agriculture in GDP City 5,228 0.002
[0.007]
Share Manufactiring in GDP City 5,242 -0.007
[0.008]
Share Services in GDP City 5,242 0.006
[0.007]
Share Informal Workers City (1980) 5,242 -0.004
[0.005]
Unemployment Rate City (1980) 5,242 0.002
[0.001]*
Theil Index City (1980) 5,242 0.008
[0.006]
Poverty Rate City (1980) 5,242 0.002
[0.004]

Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares
estimates of the regression of each of the variables reported at the top of each row on the distance to the nearest labor office (hours)
interacted with the log number of labor inspectors in the state. The controls are state dummies, distance to the nearest labor office, its
square and interactions with state level variables, 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, city altitude, city latitude and city longitude. Other state variables
include average access to justice, political concentration, management quality in public administration and the GDP per capita in the state.
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, per capita income, average years of schooling and share of population in urban areas, in 1970, 1980, and 1991 (variables descrit
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Table Al: Proportion of Labor Market Fines in the City (2002)

Obs Average SD
&) @) 3)
Worker's Formal Registration 1,453 0.22 0.31
Mandatoty Work Period 1,453 0.10 0.20
Mandatory Work Pause Period 1,453 0.09 0.17
Wage 1,453 0.09 0.18
FGTS Contributions 1,453 0.26 0.32
Other (incl. Health, Security Restrictions) 1,453 0.23 0.29
Source: Brazilian Ministry of Labor (2002)
Table A2: City Employment Composition
Obs. Share Tgtal
Population
@ )
Domestic worker with formal work permit 5,507 0.008
Domestic worker without formal work permit 5,507 0.025
Employee with work permit 5,507 0.137
Employee without work permit 5,507 0.163
Employer 5,507 0.015
Self-Employed 5,507 0.196
Unpaid apprentice 5,507 0.001
Unpaid employee 5,507 0.036
Worker self-consumption 5,507 0.046
No employment status 5,507 0.373

Source: Census (2000)

Table A3: Distribution of City Wages by Employment Status

Percentile 10  Percentile 50 Percentile 90

@ 2) 3)
Formal Wage Earners 5.03 5.60 6.51
Informal Wage Earners 4.52 5.34 6.37
Self-employed 4.35 5.40 6.69

This table shows percentiles of the wage distribution for the formal wage earners, informal wage earners and self-employed, respectivley.



Table A4: City Characteristics and the Instrumental Variable

Distance to the
nearest labor

Distance to the
nearest labor

Distance to the

Distance to the
nearest labor

Distance to the
nearest labor
office (hours) *

N. Obs office (hours) *  office (hours) * nearest labor office (hours) * L.
Inspectors per Managerial office (hours) * GDP pc in the POlmcél .
firm in the state  capacity in the  Access to Justice state Concentration in
. the state
state in the state
Method: OLS
Q)] 2) (3) “4) (5) ©)
Train Stations City (dummy) 5,242 -0.025 0.068 0.01 -0.10 -0.53
[0.020] [0.032]** [0.021] [0.032]*** [0.164]***
Access to Justice City 5,244 -0.037 -0.085 (0.01) 0.07 0.03
[0.041] [0.063] [0.047] [0.061] [0.317]
Managerial Capacity City 5,243 -0.035 -0.063 0.08 -0.01 0.35
[0.041] [0.068] [0.054] [0.062] [0.348]
Political Concentration City 5,243 -0.002 0.002 (0.01) 0.00 -0.02
[0.004] [0.007] [0.006]** [0.007] [0.045]
Households Piped Water pc City 5,242 -0.014 0.005 (0.15) 0.10 -0.01
[0.041] [0.078] [0.050]%*** [0.070] [0.522]
Households Sanitation pc City 5,242 -0.001 -0.121 0.21 0.18 2.01
[0.078] [0.135] [0.116]* [0.129] [0.786]**
Households Electricity pc City 5,242 -0.02 -0.034 0.05 0.03 0.10
[0.011]* [0.017]* [0.014]%*** [0.016]* [0.081]
Current Transfers from State to City 4,518 0.044 0.165 (0.15) -0.19 -1.21
[0.063] [0.084]** [0.061]** [0.070]*** [0.375]***
Homicide Rate City 5,242 -0.067 -0.056 0.22 -0.09 0.22
[0.074] [0.121] [0.088]** [0.127] [0.611]
Log Population City 5,242 -0.039 -0.116 (0.04) 0.04 0.52
[0.032] [0.055]** [0.036] [0.059] [0.306]*
Log GDP pc City 5,242 0.022 0.094 (0.02) -0.12 -0.46
[0.025] [0.047]** [0.033] [0.044]*** [0.243]*
Share Agriculture in GDP City 5,228 0.002 0.057 (0.01) -0.05 -0.15
[0.007] [0.011]%*** [0.009] [0.011]%*** [0.058]%***
Share Manufactiring in GDP City 5,242 -0.007 -0.017 0.01 -0.01 -0.05
[0.008] [0.013] [0.009] [0.013] [0.072]
Share Services in GDP City 5,242 0.006 -0.041 0.00 0.05 0.20
[0.007] [0.013]*** [0.009] [0.011]*** [0.067]***
Share Informal Workers City (1980) 5,242 -0.004 0 (0.02) 0.01 0.07
[0.005] [0.009] [0.006]** [0.009] [0.052]
Unemployment Rate City (1980) 5,242 0.002 0.002 (0.00) 0.00 -0.01
[0.001]* [0.002] [0.002] [0.002] [0.009]
Theil Index City (1980) 5,242 0.008 -0.031 0.01 0.06 0.17
[0.006] [0.010]*** [0.008] [0.010]*** [0.052]%***
Poverty Rate City (1980) 5,242 0.002 -0.012 0.01 0.01 -0.04
[0.004] [0.006]** [0.005]* [0.006]** [0.028]

Robust standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The table reports the least squares estimates of the regression of each of the variables

reported in each row on the distance to the nearest labor office (hours) interacted with the number of labor after controlling for all the variables as in column (3) of table 4. Households

with piped water, sanitation and electricity are measured with the logarithm of number of households with these amenities normalized by the total number of individuals in the city. When

not reported city characteristics refer to either year 2000 or 2002 depending on the data availability. More details on the construction of the variables are provided in the Data section.
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