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1 Dropping Out of Higher Education after

Trade Liberalization

Abstract

This paper investigates the e�ects of Brazil's 1990s trade liberalization on dropout rates

from higher education. Since the trade shock had strong e�ects on the labor market, it could

also have a�ected educational decisions. Using a shift-share instrument combining tari�

cuts and employment across industries in a region to measure local economy exposure to

the trade shock, we �nd that regions more exposed to the exogenous tari� cuts experienced

a permanent relative increase in dropout rates of 7 percent even 20 years after the trade

reform. Computing di�erent regional tari� shock measures for adult and young workers, we

�nd that the net e�ect is mainly explained by the impact on adult workers. This suggests

that the income e�ect more than o�sets the substitution e�ect in determining the impact

of tari� cuts.

Keywords: Trade Shocks; Local Economy; Higher Education; Brazil

JEL classi�cation: F13, I23, F14, F16, I25, D12.
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1.1 Introduction

Economic shocks such as trade liberalizations can a�ect young labor and educa-

tional attainment. Losses from trade liberalization are often regionally concentrated, with

increased import competition inducing a deterioration in labor market conditions, with

declines in earnings and employment (Autor et al., 2013; Kovak, 2013). The link between

trade shocks and educational decisions is modulated by these e�ects on labor market

conditions. We study this link � in particular, the e�ects of tari� cuts on dropout rates

from higher education � in the context of Brazil's trade reform of the early 1990s.

It has already been documented that, after the trade shock in Brazil, there was a

persistent deterioration in relative labor market conditions in regions that experienced large

tari� cuts in their industry of specialization (Kovak, 2013; Dix-Carneiro and Kovak, 2017,

2019; Ponczek and Ulyssea, 2021). Negative labor market conditions induced by the trade

shock entail both an income e�ect and a substitution e�ect on educational choices. Negative

e�ects on earnings or employment of adult workers a�ect the household's socioeconomic

conditions and expected future earnings, lowering the returns to high education (an "income

e�ect"). This increases the incentives of the young to enter the labor market, thereby

lowering their incentives to acquire further education. In turn, a negative impact on labor

market for young workers lowers the opportunity cost of education, reducing the income

that an individual could have received if she decided to work instead of attending college

(a "substitution e�ect"). This makes education more attractive. Hence, the net e�ect of

liberalization on education is ambiguous and relies on the relative size of each underlying

channel (Edmonds et al., 2010; Bai and Wang, 2020).

The di�erent tari� reductions across industries and the variation in industry

composition across Brazilian regions enable us to identify the e�ect on dropout rates of

trade-induced regional economic shocks. We �nd that, from 1991 to 2010, regions more

susceptible to larger tari� reductions underwent a persistent relativeincrease in dropout

rates. The magnitudes are sizeable. Pushing a region from the 10 to the 90 percentiles in

the distribution of the regional tari� cut is related to an average increase in its dropout

rates of approximately 3 percent from 1991 to 2000, and 7.3 percent between 1991 and

2010. We show that this result is explained by the income e�ect, which looms over the

substitution e�ect, re�ecting that the impact on adult workers is more determinant to

re�ect changes in dropout rates.
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Our analysis has two main steps. First, we analyze the direct e�ect of regional tari�

cuts on dropouts. Exposure to trade liberalization depends on the pre-reform industry

composition (share of total employment among sectors) across local economies and the

size of tari� cuts. Regions more specialized in industries that su�ered with larger tari�

cuts were more exposed to liberalization than those specialized in sectors where tari�

changes were smaller. Hence, we explore a shift-share design as developed in Kovak (2013)

to assess local exposition based on the "regional tari� cut". Second, we address the income

and substitution e�ects separately by splitting the instrument labor force composition

between young workers and adult workers. This permits us to infer each of the e�ects,

deriving from them the net e�ect of the trade shock on dropout rates.

We assess that the average tari� decline for the regional tari� cut for young workers

is related to a reduction of 1.4 percent of dropout rates between 1991 and 2000 and 2.6%

between 1991 and 2010. In contrast, an average tari� decline for adult workers is associated

with an increase of 2.4 percent in dropout rates between 1991 and 2000 and 5.4 percent

between 1991 and 2010. In line with the net e�ects that we �nd, these results suggest

that the income e�ect exceeds the substitution e�ect in determining the e�ect of the

trade-induced shocks on dropout rates from higher education.

Brazil's trade liberalization in 1991 is an interesting scenario to analyze the e�ects

of economic shocks on dropout rates due to its exogeneity nature. There are three reasons

that make this shock a good setting for the analysis. First, the reform was centrally

executed by the federal government, with no clear in�uence from the private sector or from

local economic/political forces. Second, tari� cuts were greater where the initial tari� level

was higher, introducing an element of exogenous variation to local economic arrangements

since the same tari� structure had been in place for decades. Third, the trade shock was

a unique event where tari�s were reduced between 1990 and 1995 and remained stable

subsequently. We take advantage of these features to evaluate trade shocks' impacts on

higher education dropout rates.

Entry into higher education in Brazil, especially in the 1990s, was largely de�ned

by the supply of slots, which was substantially larger than the demand for slots in higher

education. Many of the slots were o�ered by public universities. The remaining came from

private universities, which were nevertheless highly regulated with respect to the number

of courses o�ered and the number of students admitted. As a result, the supply of higher

education can be taken as �xed and exogenous to changes in the labor market, especially
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in the short and medium runs. Hence, changes in labor market circumstances that a�ect

the demand for higher education cannot be inferred from enrollment �gures, because

enrollment is virtually always rationed. An alternative, however, is to consider dropout

rates from higher education. Given the �xed supply of slots, the number of students

entering higher education will not be a�ected by labor market conditions, but they can

in�uence the decision of current students to continue their studies. For example, suppose

that the net gain from higher education has an idiosyncratic and a general component. If

the latter falls, it may become optimal for those with a low idiosyncratic bene�t to drop

out.

We check the robustness of our results by conducting several di�erent model

speci�cations. Our identifying assumption requires that there were no omitted time-

varying variables correlated with regional tari� cuts that a�ect dropout rates and were

not captured by the controls. To address this, we incorporate a comprehensive set of pre-

liberalization controls for socio-economic conditions, which are correlated with the initial

employment structure and include meso-region �xed e�ects. Additionally, we perform a

pre-intervention placebo test and �nd that regions more exposed to tari� cuts did not

exhibit pre-existing trends in dropout rates, thereby providing strong support for our

identi�cation assumption. Moreover, we show there was no in�uence of educational policy

changes �speci�cally, increases in the number of universities� in the impact of the trade

opening on dropout rates.

Once we estimate the immediate impact of these local economic shocks on dropout

rates in higher education, we delve into the underlying mechanisms that may have

contributed to these e�ects. Drawing inspiration from the literature on the in�uence

of labor on educational choices, we focus on employment rates and wages as potential

mechanisms. As in Kovak (2013) and Dix-Carneiro et al. (2018), to compare observationally

similar individuals we �rst estimate a Mincer regression for wages and a linear probability

model for employment rates to net out compositional e�ects.

Our analysis reveals compelling evidence of the e�ects of regional tari� changes on

the average wage per worker and employment rates. Regions facing larger tari� declines

experienced a persistent weakening in labor market conditions, leading to consistent

declines in employment rates for both young (7%) and adult workers (3%) in the long

run. Moreover, young workers faced a reduction of 8% in wages in the long run. Taken

together with the impact of tari� cuts on dropout rates, our �ndings strongly suggest that
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the income e�ect was primarily channeled through reductions in employment rates among

adult workers.

This paper builds on the recent literature on how trade shock e�ects on the local

labor market a�ect educational outcomes. Greenland and Lopresti (2016) observed a

positive correlation between trade exposure and high school graduation rates in the

U.S.-China trade context. Hakobyan and McLaren (2016) noted that NAFTA's trade

liberalization dampened the wage growth rate for non-college-educated workers in the U.S.

Atkin (2016) reported an increase in school evasion in Mexico attributed to the elevated

opportunity cost of education post-trade liberalization. Lee (2021) identi�es a substantial

increase in enrollment from public two-year colleges due to lower tari�s on manufactured

goods from Mexico in the U.S. after NAFTA.

Our paper also connects with a wider literature on labor market and educational

outcomes. Card and Lemieux (2001) and Long (2004) show how college enrollment changes

in the US as a response to recessions, �nding that higher unemployment leads to an

increase in completion rates. Ost et al. (2018) �nd an increase in the college enrollment

rate of working college students as a result of mass layo�s in Ohio.1 Closer to our analysis,

Bai and Wang (2020) address both income and substitution e�ects using labor intensity

criteria to classify the crops. We distinguish our approach by employing di�erent tari�

cuts for young and adult workers depending on their share of employment across industries

in a particular region. Finally, our paper is related to recent studies that investigate the

impact of the 1991 Brazilian trade reform on other economic outcomes, such as crime rates

(Dix-Carneiro et al., 2018), child labor (Figueiredo and Lima, 2022), elections (Ogeda

et al., 2024) and religion (Costa et al., 2019).

The paper is organized as follows. In the next section, we describe the institutional

context of the Brazilian trade liberalization episode and higher education in Brazil. Section

1.3 summarizes the data and provides descriptive statistics. Section 1.4 presents the

empirical strategy. Section 1.5 exhibits the results on dropout rates and runs robustness

exercises. Section 1.6 examines the labor market for young and adult workers, and wage

premium as potential mechanisms guiding the association between tari� reductions and

dropout rates. Section 1.8 includes heterogeneity analysis of the e�ects of tari� cuts on

gender and income levels. Section 1.9 concludes.
1 Other examples are Di Pietro, 2006; Bradley and Lenton, 2007; Rees and Mocan, 1997; Aparicio Fenoll,

2010; von Simson, 2015.
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1.2 Institutional Context

1.2.1 Brazil's trade reform

In the end of the 1980s, the import-substituting industrialization policy that

protected the Brazilian industries were starting to be dismantled. From 1988 to 1994, there

were three subsequent waves of tari� reductions in Brazil: the �rst in 1988 and 1989, where

some redundancies were removed, contributed to a fall in the average nominal tari� from

57.5% to 32.1%; the second, from 1991 to 1993, when the average tari� fell to 13.5% and

most of the non-trade barriers were dismantled; the third, in 1994, with a slight reduction

in the average tari� to 11.2% (Abreu, 2004).

Before 1990, trade restrictions in Brazil were widespread. In 1987, special customs

regimes compromised 74% of imports (Carvalho, 1992). Also, import licenses were required

for many goods. In the following years until 1990, the reduction of tari� redundancy and

elimination of some special regimes and trade-related taxes constituted an attempt to

better transparency in trade policy.2 In March 1990, the trade liberalization e�ectively

started with the removal of non-tari� barriers and special customs regimes. Tari�s became

the main tool for trade policy and truly mirrored the level of protection coped by the

national industry (Kovak, 2013). This process became known as "tari�cation" (tari�cação ,

see Carvalho (1992)).

From 1991 to 1993, the government focused on aligning tari�s more closely with

the gap between international prices and those imposed to local producers. During that

period, tari�s were reduced to 13.5% and most non-trade barriers were dismantled. This

period saw a marked distinction in tari� reductions across industries, with minor changes

in the agriculture and mining sectors, while tari�s on apparel and rubber dropped by more

than 30 percentage points (Dix-Carneiro and Kovak, 2019). Lastly, in 1994, average tari�s

had a modest reduction to 11.2%.

Post-1994, the momentum of trade liberalization in Brazil waned. Tari�s were

increased, reversing earlier liberalization e�orts, and new non-tari� barriers and safeguards

were introduced.3 While the initial push for liberalization was driven by the government
2 See Kume (1990) and Kume et al. 2003 for details.
3 For example, the average e�ective tari� rate for all sectors increased to 17.1% in 1995 and 18.7% in

1999, with automotive industry experiencing the highest reversal along with a more limited temporary
reversion for agricultural products, sugar processing, textiles and others (Abreu, 2004; Kume et al.,
2003).
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with minimal in�uence from the private sector, the subsequent rollback after 1994 was

heavily in�uenced by speci�c industry groups and the election of President Fernando

Henrique, whose party had ties to import-substituting industries (Abreu, 2004). As a

result, the liberalization phase from 1990 to 1995 stands as a distinct event, validating the

exogeneity of tari� changes.

1.2.2 Higher education in Brazil

Brazil's higher education system is particularly interesting. Access to higher educa-

tion is provided by both public and private universities. However, public universities have

more prestige than private universities, using a speci�c entrance exam, ENEM (National

High School Exam), as a selection mechanism. Since students from public universities

are absent from tuition fees, the competition is very intense to join those universities.

That induces a selection of students that have better conditions to achieve higher scores

for admission, in general, those who come from more a�uent backgrounds and are often

products of private high schools (Del Rey and Estevan, 2020).

Using data from the Brazilian Demographic Census, the growth in higher education

enrollment is noteworthy. In 1991, the number of students enrolled stood at approximately

1.3 million, with only 6% of adults aged 26 to 64 years holding bachelor's degrees. Among

individuals aged 19-25 years old (comprising 61% of students), a mere 4.4% were attending

universities, and the dropout rate was 20 students per 100 enrolled. By 2010, nearly two

decades after trade liberalization, the number of higher education students surged to 6.1

million, and the proportion of 19-25 year-olds accessing higher education reached 13%.

Despite this growth, the dropout rate remained relatively stable, with 16 dropouts for

every 100 students. Additionally, the expansion of higher education was paralleled by a

growth in the number of universities, which helped to increase the percentage of adults

with a bachelor's degree to 12%.

Figure 1.B.1 in Appendix B shows the distribution of universities across regions.

In 1995, the total number of universities in Brazil was 894, while many regions did not

have universities. The presence of universities predominantly concentrated in the South,

Southeast, and Midwest regions. However, by 2010, there was substantial growth in the

number of universities across regions, particularly in the Northeast, and regions with pre-

existing universities in 1995 experienced a considerable increase. The number of universities

in Brazil rose to 2,378, e�ectively spreading access to higher education.



Chapter 1. Dropping Out of Higher Education after Trade Liberalization 17

In subsection 1.6.1, we thoroughly discuss the implications of this university

expansion for our estimations regarding the e�ect of the trade liberalization shock on

dropout rates from higher education. Our results demonstrate robustness even when

accounting for a potential correlation between regions more exposed to tari� cuts and

growth in the number of universities.

1.3 Data

We follow the previous literature (Kovak, 2013; Dix-Carneiro and Kovak, 2015;

Costa et al., 2016; Hirata and Soares, 2016; Dix-Carneiro and Kovak, 2017) and use the

microregional level of aggregation as unit of analysis. The Brazilian Statistical Agency

IBGE ( Instituto Brasileiro de Geogra�a e Estatística) identi�es a micro-region as a group

of neighboring municipalities that are economically cohesive and share similar geographic

and productive features. To adjust for change in the boundaries, creation, and extinction of

municipalities during the period of analysis, based on the approach by Reis et al. (2008) we

group municipalities to create 411 distinct micro-regions that are consistently recognized

from 1980 to 2010.

1.3.1 Local tari�s reduction

The regional tari� reduction is constructed as in Kovak (2013), who develops a

framework that assess the local e�ects of exogenous price changes across industries due to

trade liberalization, speci�cally tari� declines. Tari� data to construct the local economic

shock are provided by Kume et al. (2003), which includes data at theN ível 50 industrial

classi�cation level (similar to two-digit SIC). Since the model requires merging data on

industry-speci�c and individual levels to generate the regional tari� changes, wage and

employment information are extracted from the Brazilian Populational Censuses. The

basic idea is to combine variation across both observations (micro-regions) and some other

common dimension (tari� shocks) to construct an instrumental variable (Autor et al.,

2013).

1.3.2 Dropouts: sample de�nition

We document dropouts from higher education using the Brazilian Populational

Census. The use of the census is necessary since the Brazilian Higher Education Census
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(Censo da Educação Superior), which contains data at the individual level for students

enrolled in higher education in Brazil, only started to be recorded in 1995. Thus, it would be

impossible to assess the level of dropout rates at the time of the trade liberalization in 1991

as well as we would miss pretrend data to estimate the robustness exercises. Nevertheless,

there are examples in the literature that use census data to document educational variables

as a fraction of some cohort (Dynarski, 2008; Sjoquist and Winters, 2012, 2015).

We de�ne a "dropout" as all individuals who have concluded at least one year of

higher education�this is equivalent to 12-14 years of education�but are no longer enrolled

in higher education. The sample is restricted to individuals aged 19 to 25. The lower cuto�

is chosen because 18 is the usual age at which students begin college, and so 19 is the

natural age to begin measuring dropout rates. The upper cuto� is chosen to accommodate

undergraduate programs with six years of duration and students that delay the program

duration, which in Brazil usually takes 4 years to �nish. Then, for each year of the census

round (1980, 1991, 2000 and 2010), we calculate the dropout rates asDrop = D
E + D , where

D represents the number of individuals that dropped out andE is the total of individuals

currently enrolled in higher education. Note that this rate varies from 0 to 1, such that it

represents the share of individuals with incomplete higher education who are no longer

enrolled.

1.4 Educational Choice Framework

We assume a model with two periods, wherein in the �rst period the individual

decides whether to stay enrolled and graduate or drop out to enter the labor market. In

the second period, all individuals work. In the �rst period, if the individual decides to stay

enrolled, he collects an idiosyncratic bene�t" �interpreted as a status e�ect � and faces

an e�ort cost c, giving up the wage paid for young unskilled workers. The individual does

not know the values of" when making the period-1 decision, but he knows his e�ort cost.

If the individual completes higher education, then he enters the labor market receiving

the wage paid to adult high-skilled workers.

Hence, we have the following payo�s for each possible decision that an individual

can make:
Drops out: U = wY + wA

Continues: U = � c + " + wA s
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Figure 1 � Educational choice

wY + wA

wA s
" � c

t = 1 t = 2

where the second period is not discounted for simplicity.c is the the e�ort necessary to

complete the higher education,wY is the wage paid for young unskilled workers andwA

is the wage paid for adult workers. If the individual completes his education, his wage

when an adult is increased bys, wheres > 1 indicates a skill premium. The bene�ts"

are independently and identically distributed across individuals, with a density function

f and cumulative distribution function F . And the e�ort c is alsoi:i:d: with cumulative

distribution G. This e�ort cost could be interpreted as the individual ability to acquire

enough human capital to succeed in higher education. To facilitate the analysis, we assume

" incorporates the necessary minimum e�ort cost.

To analyze this educational choice model, we work backward. In the second period,

he knows the value of" before making the period-1 moving decision. Hence, the individual

will continue to study if " i + wA s > w Y + wA . Instead, the condition for an individual to

dropout at period-1 is represented by

" i � wY � wA (s � 1)

such that the probability of dropout is P(" i � wY � wA (s � 1). For the individual

indi�erent between continuing to study or dropout, �" = wY � wA (s � 1). Thus, there is a

threshold value of" , �" , such that the individual studying will �nish his education if " � �" ,

and will drop if " < �" . Hence, there is a mass of individuals that drop out from higher

education represented byF ( �"). The uncertainty over the idiosyncratic bene�t results in

a mass of individuals dropping out of higher education before making the second-period

move decision.

The condition described in period-2 elucidates how an economic shock a�ects the

mass of individuals who drop out of higher education. Before the shock, we have that

the original mass of dropouts is de�ned byF ( �"0). Suppose a negative shock on the skill
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premium of higher educations, reducing the returns to education, then the condition

" i; 1 > w Y
1 � wA

1 (s � 1) implies that " i; 1 > �"1 and the mass of individuals that dropout

from higher education becomesF ( �"1). Since �"1 > �"0 because of the reduction on the wage

premium after the negative shock, we have thatF ( �"1) > F ( �"0). Hence, the probability of

dropout is higher after a negative shock in the labor market, which re�ects an excess in the

mass of dropouts. Thus, the condition to stay enrolled is the same, however, the negative

shocks in the labor market alter the threshold condition from�"0 to �"1, inducing an increase

of the mass of individuals that dropout from higher education. This is interpreted as the

result of the income e�ect of an economic shock, such that negative (positive) impacts

directly on the individual decision.

A similar result is derived from a reduction in the future expected earnings when an

adult, wA . This represents that the average earnings are lower for all workers, irrespective

of whether they are college-educated or not. However, this is especially harmful to those

educated because it reduces the returns to higher education. Then, we would observe a

higher F ( �"1) and higher dropout rates as a result of this process. An opposite case would

occur if there is a fall in the wage paid for young workers,wY . We would have a reduction

in the opportunity cost of education (a substitution e�ect), making it less rewarding to

dropout. This translates to a lower value ofF , and dropout rates would decrease.

Evidence from the literature suggests negative consequences in the labor market

after trade shocks, speci�cally in the case of Brazil, on the wage premium of higher

education. From the expression of the threshold value to stay enrolled, the wage premium

for skilled workers is negatively related, suggesting that if the wage premium increases the

minimum idiosyncratic bene�t to stay enrolled is lower. However, if the wage o�ered in the

labor market for unskilled workers increases, representing a higher opportunity cost, the

minimum idiosyncratic bene�t to stay enrolled is higher. Thus, as both the substitution

e�ect and the income e�ect are happening at the same time, the e�ect on the dropout

rates from higher education depends on the results of the trade liberalization shock in

Brazil in the labor market.

1.5 Empirical Strategy

Now, we describe our measure of the Brazilian trade liberalization shock and the

main regression speci�cations adopted. We take advantage of the shift-share instrument
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exogeneity to assess the e�ect of tari� cuts on dropout rates for Brazilian micro-regions,

and evaluate its impacts over time.

1.5.1 Regional Tari� Cut

The de�nition of regional economic shocks follows the empirical literature on the

trade shock impacts on local labor markets (Topalova, 2010; Kovak, 2013). Intuitively,

di�erent regions within a country tend to focus on producing distinct goods. Consequently,

regions where their most important industries face larger tari� variations are expected to

su�er a larger impact on their labor market conditions.

Following Kovak (2013), let the local economic shock be de�ned as the "Regional

Tari� Cut" (RTC) for a given region r , quantifying regional industries exposition to tari�

reductions. Thus, theRTCr is constructed using a weighted average of tari� reductions

encountered by the local industries, such that the weights are determined by the size of

the industry in the region. This relationship is formally expressed as:

RTCr = �
X

i 2 T

� ri � log (1 + � i ) ; (1.1)

where

� ri =
� ri

P
j 2 T � rj

:

Here, � i is the tari� on sector i , with � symbolizing the change over the period from

1990 to 1995. The term� ri = L ri
L r

represents the proportion of workers in regionr initially

employed in industry i and T represents the set of all tradable sectors. Therefore, despite

uniform tari� reductions across the country, the unique composition of industries within

each region leads to distinct variations in the impact on labor demand.

Figure 2 presents the distribution ofRTCr across micro-regions. Regions expe-

riencing larger tari� reductions are denoted with a darker hue, while those regions less

a�ected are shown as lighter. One notices that, in general, the trade liberalization was more

intense in the South, Southeast, and Midwest regions. Importantly, the map demonstrates

a signi�cant heterogeneity in trade-induced shocks across regions. This variation is high

even within the same state, supporting our identi�cation as our model is estimated in

terms of di�erences and includes mesoregion �xed e�ects.
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Figure 2 � Regional Tari� Cut distribution

Notes: Weighted average of tari� changes,RTCr , across regions. Regional tari� cuts are calculated
according to equation (1.1). The microregion of Manaus is omitted as it is a Free trade zone, excused
from tari�s and una�ected by the liberalization that occurred during the 1990s.

Figure 3 indicates the type of variation we explore. It shows the common incidence

across micro-regions in Brazil of reductions in regional tari�s between 1990 and 1995, as

well as dropout rates between 1991 and 2010. Each light blue spot in Figure 3 corresponds

to a micro-region where dropout rates vary jointly with regional tari� cuts.

Map (a) shows areas exposed to larger tari� cuts (above the median of the distribu-

tion of RTCr ) between 1990 and 1995, and positive changes in dropout rates between 1991

and 2010. In contrast, Map (b) shows areas that experienced smaller tari� cuts (below the

median of the distribution of RTCr ) and negative changes in dropout rates from higher

education. Together, the visual analysis of the maps in Figure 2 and Figure 3 suggests that

tari� cuts, as well as variations in dropout rates, were not uniformly distributed across

Brazil.

In sum, the maps re�ect that the areas more exposed to trade liberalization between

1991 and 1995 are also the areas most a�ected by increases in dropout rates between 1991

and 2010. Our idea is to take advantage of this spatial and temporal variation applied to an

identi�cation strategy based on a shift-share instrument (Autor et al., 2013; Dix-Carneiro

et al., 2018), to estimate the medium-run and long-run e�ects of trade liberalization on
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Figure 3 � Common incidence of Regional Tari� Cuts and Dropout Rates

(a) Above median RTC and increase
in dropout rates

(b) Below median RTC and reduction
in dropout rates

Notes: Correlation among tari� cuts levels and dropout rates across microregions. Grey areas represent
regions with insu�cient data to calculate dropout rates. Lighter blue areas are regions with the pattern
described in legends (a) and (b).

dropout rates and separate it into income and substitution e�ects.

1.5.2 Income and Substitution E�ects

The empirical literature has already discussed that trade reforms lead to both

an income e�ect and a substitution e�ect (Atkin, 2016). Variations in the earnings from

parental employment in�uence household �nances, creating an income e�ect. Concurrently,

adjustments in the earnings potential from young adult labor alter the opportunity costs

associated with education, inducing a substitution e�ect (Bai and Wang, 2020).

To address these di�erent e�ects, we split the instrument between young (aged 18

to 25) and adult workers (aged 26 to 64). SinceL ri = LAD
ri + LY G

ri , de�ne � ri = � AD
ri + � Y G

ri .

Then,

� ri =
� ri
 iP
i

� ri
 i

=
� AD

ri + � Y G
ri

 iP
i

� ri
 i

:

Substitute those terms back in the expression for the overall measureRTCr and

we have that
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RTCr = �
X

i

0

@� AD
ri

 i

1
P

i
� ri
 i

+
� Y G

ri

 i

1
P

i
� ri
 i

1

A d ln (1 + � i )

Thus,

RTCr = RTCr;Y oung + RTCr;Adult :

A negativeRTCr;Y oung suggests that more trade shock exposition for young workers

triggers the opportunity cost channel (substitution e�ect) of the decision to dropout, while a

positive RTCAdult suggests that more exposition to trade-induced shocks of adult workers

triggers the returns to higher education channel (income e�ect) from the decision to

dropout. If the income e�ect outweighs the substitution e�ect, dropout rates increase

following reductions in returns to higher education induced by adult work exposure to the

trade shock. Conversely, if the substitution e�ect o�sets the income e�ect, then we would

expect a reduction in dropout rates as a consequence of reductions in the opportunity cost

of education resulting from deteriorations in the young labor market.

Table 1 o�ers some descriptive statistics of the distribution of the overall measure

RTCr , as well as the distribution of tari� cuts for young and adult workers. Figure 1.B.2

in Appendix B illustrates the correlation between the overall extent of Regional Tari� Cut

and the measures for adult workers and young workers, with weighting based on the mean

population of each micro-region for the years 1991 and 2000. As expected, the trade shock

measure for adult workers, who make up a signi�cant portion of the workforce, shows a

strong correlation with the aggregate shock measure. The regional tari� cut for young

workers, while still positively related to the overall, shows a lesser degree of correlation

compared to adult workers.

Table 1 � Regional Tari� Cut: Descriptive
statistics

Avg Tar. Cut SD 10 th � 90th

RTCr 0.045 0.040 0.106

RTCr;Y oung 0.013 0.012 0.033

RTCr;Adult 0.031 0.028 0.074

Notes: Analysis is proceeded at the micro-region level
r . The average tari� cut is the average of the RTCr

across regions calculated according to formulae in sec-
tion 4.2.
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1.5.3 Local Trade Shocks and Dropouts from Higher Education

The following speci�cation compares the evolution of dropout rates in regions

facing larger tari� reductions to regions facing smaller tari� declines. We estimate separate

regressions for each time di�erence between 1991-2000 and 1991-2010:

log (Dropr;t ) � log (Dropr; 1991) = � tRTCr + � m;t + � r;t ; (1.2)

whereDropr;t is the dropout rate in regionr at time t and � m;t are meso-region time-�xed

e�ects. RTCr does not vary across years, so� t describes the overall regional impact of trade

shock for each subsequent year after liberalization. As the outcome variable is calculated

in log di�erences, we interpret the e�ect of � t is terms of percentual changes. We include

�xed e�ects at the meso-region level to control for any regional characteristics that do not

change over time but might in�uence both tari� levels and dropout rates. This is required

to capture the heterogeneity of higher education across locations even within one state.

To address potential spatial correlations in outcomes among neighboring regions, standard

errors are clustered at the meso-region level.

Following this, we delve into the varied e�ects of tari� reductions on income and

substitution e�ects by integrating speci�c instruments of tari� cuts for both young and

adult workers:

log (Dropr;t ) � log (Dropr; 1991) = � 1;t RTCr;Y oung + � 2;t RTCr;Adult + � m;t + � r;t : (1.3)

Now, � 1;t represent the impacts of more exposition to tari� cuts for young workers on

dropout rates and� 2;t represents the impact of more exposition to tari� cuts for adult

workers. We expect� 1;t to be negative, re�ecting the lower opportunity cost of education

that follows the lower demand for young workers. In contrast, we expect� 2;t to be positive,

re�ecting the negative income e�ect that follows the lower demand for adult workers.

The impact of the trade shock captured by� t in equation (1) re�ects the general

e�ect of trade liberalization on dropout rates. Whether the overall signal of� t is positive

or negative depends on whether the income or the substitution e�ect dominates. Even

though the overall measure of tari�s reduction is, by construction, equal to the sum of

the two separate measures, the estimated coe�cient is not necessarily equal to the sum of

the estimated partial coe�cients. The sign of the coe�cient from the overall measure is a

weighted sum of the two coe�cients,� 1;t and � 2;t , from equation (2).
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The identi�cation condition is that � t is identi�ed if � r;t and RTCr are independent,

given the meso-region �xed e�ects. Essentially, the estimated causal e�ect of the trade

shock is unbiased if there are no omitted variables associated withRTCr that impacted

dropout rates and were not captured by the controls. One way to assess the credibility

of this exposure design is to test for parallel pre-trends. We run pre-intervention placebo

tests using a pre-period year before the trade reform (1980) to check if there were previous

di�erences in the outcomes changes that could invalidate our identifying assumption. This

empirical strategy is equivalent to a di�erence-in-di�erences, where we take advantage of

level di�erences in the shares to assess if di�erential exposure to common socks caused

di�erent changes in the outcomes' changes.

It is important to mention that we are comparing di�erent cohorts over time.

Individuals who dropped out of higher education in 2000, more than �ve years after the

trade shock started to a�ect the labor market, decided to enroll at �rst and then gave up

higher education. It could be that those individuals only compare the bene�ts of higher

education after enrollment and do not realize the opportunity cost of studying instead

of working. In Appendix C we develop an educational choice model to describe how an

economic shock a�ects dropout decisions. Our model tries to elucidate why an economic

shock in the past still a�ects future generations' decisions. We assume that individuals

who enroll in higher education receive an idiosyncratic bene�t�interpreted as a status

e�ect�and show that the trade shock shifts the minimum idiosyncratic bene�t to stay

enrolled through its e�ects in the labor market for unskilled and skilled workers.

1.6 Results

The impact of tari� cuts on dropout rates is noticeable. Table 2 presents the

baseline results for the regional tari� cuts and log changes in local dropout rates. Panel

A reproduces the medium-run e�ect of tari� changes. Column 1 shows the results of a

simple OLS regression correlating log changes in dropout rates to regional tari� cuts.

There is a negative but statistically insigni�cant relationship between the log changes in

dropout rates and regional tari� cuts. In column 2, we weigh the baseline speci�cation

by the number of students enrolled between 1991 and 2000. The coe�cient changes to

positive and becomes statistically signi�cant, suggesting that dropout rates increased more

in regions with more students and experienced higher tari� cuts.
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Table 2 � Regional tari� cuts and log changes in local dropout rates

(1) (2) (3)

Panel A: 1991 - 2000

RTCr -0.182 0.292*** 0.245**

(0.113) (0.0564) (0.106)

Observations 401 401 401

R2 0.006 0.103 0.589

Panel B: 1991 - 2010

RTCr -0.0581 0.360*** 0.672***

(0.0908) (0.115) (0.157)

Observations 401 401 401

R2 0.001 0.105 0.583

Panel C: 1980 - 1991

RTCr 0.469*** 0.229*** 0.148

(0.0943) (0.0652) (0.0999)

Observations 397 390 390

R2 0.031 0.075 0.482

Notes: Regressions of the changes in dropout rates on
regional tari� cuts. The analysis proceeds at the micro-
region level r . Column 1 is a simple OLS; in column 2,
includes weight for the population aged 19-25 enrolled in
higher education; column 3 adds meso-region time-�xed
e�ects to column 2. Panel A is the medium-run e�ect,
and Panel B is the long-run e�ect. Panel C uses changes
in dropout rates prior to the trade shock as an outcome
of the regression on tari� cuts. Standard errors are clus-
tered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

Our preferred speci�cation is reported in column 3, where we add meso-region �xed

e�ects to the regression to mitigate potential biases from within-state speci�c e�ects. The

coe�cient's signi�cance and magnitude persist, suggesting an average increase of 2.6% in

dropout rates associated with transitioning a region from the 10th to the 90th percentile

in the RTCr distribution, equating to a change of around 0.1 log points. Comparably, an

increase by one standard deviation inRTCr correlates with an average 1% hike in dropout

rates.

In Panel B, we analyze the result of tari� cuts on dropout rates in the long run.

Columns 2 and 3 again indicate a positive and statistically signi�cant relationship between

dropout rates and tari� cuts. According to the results in column 3, a change of 0.1 log points
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translates into a growth of 7.3 percent in dropout rates, while a one-standard-deviation

rise in RTCr represents an increase of 2.7%.

There may exist a concern that regions with higher tari� cuts were already experi-

encing di�erential trends in dropout rates. In Panel C, we test for parallel pretrends to

assess if regional trade shocks may be correlated with preexisting trends in dropout rates.

We regress pre-liberalization dropout rates on trade shocks as pre-intervention placebo

tests. Column 3 shows that once we control for meso-region �xed e�ects and consider

weights by the total of students enrolled in higher education, there is no e�ect of the

trade shock on pre-liberalization changes in dropout rates. This suggests that the trends

of increase in dropout rates following the tari� cuts were not a result from pre-reform

adjustments, yielding support for the identifying assumption.

Altogether, these �ndings demonstrate that areas more exposed to the liberalization

episode presented a permanent relative increase in the dropout rates from higher education.

The results entail both an income e�ect and a substitution e�ect. However, the net positive

relationship implies a predominance of the income e�ect over the substitution e�ect. This

is the case if, with the loss of protection following the reduction of the tari�s, the reduction

in family economic income is strong enough to more than o�set the decreasing opportunity

cost induced by the young work exposure to the trade shock.

To tease the income e�ect and substitution e�ect apart, we separate the instrument

into two parts accounting for the shock on the labor demand for adult and young workers

separately (equation 3). In Table 3 we estimate howRTCr;Adult and RTCr;Y oung a�ect the

log changes of dropout rates, capturing the income and substitution e�ects, respectively.

Column 1 shows the results on changes between 1991-2000, while column 2 shows the

results on changes between 1991-2010. As expected, the estimates report a negative and

statistically signi�cant coe�cient for young workers, re�ecting that the potential decrease

in the opportunity cost channel diminishes the dropout rates as the young labor market is

exposed to the trade shock. In turn, the results for adult workers indicate a positive and

statistically signi�cant coe�cient, suggesting that the potential decrease in family income

induced an increase in dropout rates. Thus, the net positive e�ect of the trade shock on

dropout rates, shown in Table 2, is a result of two opposite e�ects, but dominated by

the adult work e�ect on dropout rates, representing the income channel that o�sets the

countervailing substitution e�ect.

In terms of magnitudes, we again interpret with reference to a move from the10th
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Table 3 � Tari� cuts Income and Substitution E�ects and log changes in dropout rates

(1) (2)

1991-2000 1991-2010

RTCr;Y oung -1.137* -2.053**

(0.617) (0.986)

RTCr;Adult 0.785*** 1.707***

(0.289) (0.451)

Mesoreg FE Yes Yes

Observations 401 401

F-statistic coef. equality 4.75 7.19

p � value 0.032 0.008

R2 0.599 0.608

Notes: Regressions of the changes in dropout rates on
regional tari� cuts separate for young and adult workers.
The analysis proceeds at the micro-region levelr . Column
1 is a simple OLS; in column 2, includes weight for the
population aged 19-25 enrolled in higher education; col-
umn 3 adds meso-region time-�xed e�ects to column 2.
Standard errors are clustered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

to the 90th percentile in theRTCr distribution. In the medium run, this movement in the

distribution of RTCr;Y oung represents a change of 0.033 log points, which reduces dropout

rates by 3.7 percent (0:033� � 1:137 = � 0:037). On the other hand, this move in the

distribution of the RTCr;Adult represents a change of 0.074 log points, which increases

dropout rates by 5.8 percent (0:074� 0:785 = 0:058). In the long run, the shift in the

distribution of RTCr;Y oung induces a reduction of 6.8%, while the change in the distribution

of RTCr;Adult induces an increase of 12.6% in the dropout rates.

As we want to compare changes in dropout rates between microregions with

similar initial economic features, we include baseline covariates that account for the initial

characteristics of regions potentially tied to changes in dropout rates over time. We address

this point by introducing a set of pre-liberalization socio-demographic and educational

controls that might in�uence educational attainment according to the empirical literature.

These variables capture socioeconomic conditions that potentially in�uence the evolution

of dropout rates: Gini inequality index, government spending per capita, urbanization

rates, the quantity of universities and places o�ered. In a panel data setting with time
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di�erences in the outcome of interest, this speci�cation models the interaction between

these initial conditions and time dummies. These estimates are reported in Tables 4.

In Tables 4, we analyze how tari� reductions in�uence dropout rates relative to

the 1991-2000 and 1991-2010 periods, respectively, introducing as pre-shock controls the

set of demographic and educational variables. Columns (1) and (2) show that in terms of

magnitude, the aggregate measure of tari� reduction is consistent with the prior estimates

and remains statistically signi�cant, the exception being thatRTCr;Y oung is sensitive to

the introduction of the controls, still very close to being signi�cant at 10%. In columns

(3) and (4) the e�ects of tari� adjustments on the long run, yielding coe�cients similar

to the previous estimations in both their magnitude and statistical relevance. Further,

we examine the pretrends in columns (5) and (6), showing no signal of previous changes

in educational attainment in regions more exposed to the shock. In general, the results

corroborate those found in previous tables above.

1.6.1 Educational expansion in Brazil

Our identifying assumption is assured and we infer the causal e�ect of tari� cuts

on dropout rates provided that the measures of local tari� cuts are uncorrelated with

unobserved micro-region factors that change over time and a�ect dropout rates. In Section

1.2.2 we document the expansion of higher education in Brazil, which experienced an

increase in the number and presence of universities across the country when comparing the

period between 1995 and 2010. If the expansion were more intense in the micro-regions

more exposed to the regional tari� changes, then the relationship estimated above would

be biased. The direction of this bias would depend on the relative size of the underlying

e�ects. It would overestimate (underestimate) our results if places where tari� cuts were

more intense to adult (young) workers also experienced a disproportionate increase in the

number of universities relative to less exposed places, raising the income (substitution

e�ect) e�ect. In this section, we evaluate that possibility and �nd no evidence of such

correlations.

In Table 5 we estimate the same speci�cations as equation (1) but use the log-

di�erence in the number of universities between 1991-2000 and 1991-2010 as the outcome

variable. We also add the micro-region population as control. In columns 1 and 3, we

observe a positive correlation between the expansion in the number of universities and

trade-induced local economic shocks, which suggests that the areas more signi�cantly
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Table 4 � Regional tari� cuts e�ects on dropout rates including demographic controls

1991 - 2000 1991 - 2010 Pre Trend

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

RTCr 0.460* 0.643** 0.096

(0.236) (0.271) (0.194)

RTCr;Y oung -1.095 -1.803 0.253

(0.696) (1.267) (0.744)

RTCr;Adult 1.147*** 1.667** 0.023

(0.435) (0.640) (0.334)

Gini 0.168 0.072 0.154 0.063 0.064 0.074

(0.116) (0.116) (0.207) (0.200) (0.143) (0.163)

log Gov. spd. 0.001 -0.002 0.000 -0.001 -0.027*** -0.027***

(0.010) (0.008) (0.015) (0.013) (0.008) (0.009)

log N.Univ 0.001 -0.002 0.003 -0.001 -0.016*** -0.016***

(0.004) (0.005) (0.005) (0.007) (0.004) (0.004)

log N.Places -0.002 -0.001 0.001 0.001 0.005** 0.005**

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Share Urban 1991 -0.048 -0.057 -0.034 -0.035 -0.018 -0.017

(0.055) (0.058) (0.051) (0.054) (0.060) (0.061)

Mesoreg FE Yes Yes Yes Yes Yes Yes

Observations 399 399 399 399 388 388

R2 0.594 0.605 0.589 0.606 0.531 0.531

Notes: Regressions of the changes in dropout rates on regional tari� cuts. The analysis proceeds at
the micro-region level r . All regressions control for meso-region r time-�xed e�ects and 1991 Gini
index, 1991 government spending per capita, 1991 share of urban population and 1995 number of
universities and places o�ered in those universities. Standard errors are clustered at the mesoregion
level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

impacted by trade shocks also saw a rise in the number of universities.

Since the expansion in the number of universities can be in�uenced by the population

size, we introduce the population expansion as controls in columns 2 and 4. In the medium

run, in column 2, we do not see any correlation between the increase in the number of

universities and the regional tari� cuts, instead, this expansion was in�uenced by the

population growth. In the long run, in column 4, we see a possible correlation between

the trade shock and the increase in the number of universities even after we control for a

populational increase.

The reduction in tari�s might also be associated with the spread of universities
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Table 5 � Regional tari� cuts and universities expansion

� log(Univ ) 1991 - 2000 1991 - 2010
(1) (2) (3) (4)

RT Cr 1.965*** 0.962 6.660*** 4.675***
(0.674) (0.738) (1.365) (1.566)

� log(P op)91� 00 0.723**
(0.309)

� log(P op)91� 10 0.838***
(0.253)

Mesoreg FE Yes Yes Yes Yes
Observations 411 411 411 411
R2 0.356 0.372 0.406 0.424

Notes: Regressions of the changes in the number of universities on
regional tari� cuts and post-liberalization population growth. The
analysis proceeds at the micro-region level r . All regressions control
for meso-region r time-�xed e�ects. Standard errors are clustered at
the mesoregion level. Level of signi�cance: *** at 1%, ** at 5%, * at
10%.

throughout the country. Speci�cally, if regions without universities before the trade shock

began to establish them in 2000 or 2010, and these same regions were more exposed to the

trade shock, this could overestimate our results. We explore this possibility in Table 6. In

our analysis, we run a regression where the dependent variable,y, can take on the values of

-1, 0, 1. Here,y = 1 indicates that the micro-region did not have a university in 1995 but

established one by 2000 or 2010. Conversely,y = � 1 signi�es that the micro-region had a

university in 1995 but not in 2000 or 2010, andy = 0 means the micro-region maintained

universities in both periods. If regions that recently acquired universities also experienced

greater exposure to the trade shock, we would expect a positive coe�cient for the trade

shock variable,RTCr .

Results in Table 6 indicate that this relationship is not a problem in our setting. In

the medium run, there is no relation between tari� cuts and the presence of universities.

However, in the long run, we estimate a negative and statistically signi�cant coe�cient of

the tari� cuts on the presence of universities. It means that those regions that started to

have universities in the following years after the trade liberalization had a low regional

tari� cut. Thus, their dropouts rates when comparing 1991 and 2000/2010, despite being

very distinct due to the opening of universities, this e�ect in our estimation, if anything,

would be an attenuation bias since their exposition to the trade shock was very low.

In general, the results exhibited in Table 5 and Table 6 indicate that the dropout
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Table 6 � Regional tari� cuts and presence of universities across the country

(1) (2)

1995 - 2000 1995 - 2010

RTCr -0.607 -1.976**

(0.441) (0.798)

Mesoreg FE Yes Yes

Observations 411 411

R2 0.213 0.268

Notes: Regression of a variable indicating the
presence of universities in the microregion on re-
gional tari� cuts. The analysis proceeds at the
micro-region level r . All regressions control for
meso-regionr time-�xed e�ects. Standard errors
are clustered at the mesoregion level. Level of sig-
ni�cance: *** at 1%, ** at 5%, * at 10%.

rates changes following the trade liberalization are potentially more intense in those micro-

regions that already had universities in 1995 and the long-run increase in the number

of universities could have a�ected the dropout rates changes. We address these points

in Table 7, where we estimate the e�ect of the trade shock on the reduced sample of

micro-regions that had universities in 1995-2000 and 1995-2010 periods and control for

the expansion in the number of universities.

We observe that the e�ect of tari� reductions on dropout rates changes are close

to the ones observed in Table 2. From columns (1) to (4), we estimate the medium-run

e�ect of tari� cuts on dropout rates. We observe that a 0.1 log points increase in tari�

cuts augments dropout rates by approximately 3.3 percent. In the subsequent columns,

we analyze the long-run e�ect and estimate that 0.1 log points increase inRTCr causes

a growth in dropout rates of around 5.5 percent. These results are similar even after

we control for the expansion in the number of universities, which might induce a higher

standard error from the estimated coe�cient for the variable of interest as we are including

time di�erence in one of the controls that could be associated with changes in the outcome

(Adao et al., 2019; Borusyak et al., 2022). Altogether, the results suggest that the impact

of the tari� cuts on dropout rates was driven by the micro-regions that already had

universities at the baseline year.

Finally, in Table 8, we estimate the e�ects of regional tari� cuts on dropout rates,
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Table 7 � Dropout rates change in regions with universities at the baseline year

1991 - 2000 1991 - 2010

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

RTCr 0.332* 0.314 0.489** 0.546**

(0.198) (0.230) (0.204) (0.272)

RTCr;Y oung -0.881 -0.620 -1.339 -1.021

(0.929) (0.865) (1.227) (1.098)

RTCr;Adult 0.800* 0.691 1.197** 1.136*

(0.454) (0.505) (0.580) (0.614)

� log(univ )95� t 0.009 0.008 -0.001 0.003

(0.015) (0.015) (0.013) (0.012)

Mesoreg FE Yes Yes Yes Yes Yes Yes Yes Yes

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Observations 182 182 182 182 188 188 188 188

R2 0.716 0.722 0.715 0.719 0.794 0.804 0.790 0.797

Notes: Regression of changes in dropout rates on regional tari� cuts for a reduced sample of microregions that
had universities in the baseline year. The analysis proceeds at the micro-region level r . All regressions control
for meso-region r time-�xed e�ects and 1991 Gini index, 1991 government spending per capita, 1991 share of
urban population and 1995 number of universities and places o�ered in those universities. Standard errors are
clustered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

controlling for the change in the number of universities and vacancies o�ered by the

institutions, considering the entire sample of micro-regions. This alleviates a possible bias

introduced by the expansion in the number of universities, both in regions that already

had universities and those that did not. Once again, the long-run estimates for the overall

measureRTCr and the measure of tari� cuts for adult workers remain positively and

signi�cantly correlated with dropout rates, a�rming the robustness of our prior �ndings

to the inclusion of these time-varying controls. Also, the measure of tari� cuts for young

workers remains negative and signi�cant. The only di�erence is the lack of signi�cance for

the overall e�ect in the long run. However, we still observe a coe�cient with a magnitude

close to the baseline results.

1.6.2 Robustness

Now we address common issues pointed out by the recent literature related to

shift-share exogeneity. Identi�cation can come from the shares (Goldsmith-Pinkham et al.,

2020) or from the shock (Borusyak et al., 2022). The exogeneity of the shock is discussed
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Table 8 � Tari� cuts and dropout rates changes controlling for universities expansion

1991 - 2000 1991 - 2010

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

RTCr 0.387 0.629**

(0.243) (0.290)

RTCr;Y oung -1.098* -1.793

(0.618) (1.117)

RTCr;Adult 1.043** 1.631***

(0.436) (0.616)

� log(univ )95� t 0.007 0.006 -0.001 0.004

(0.012) (0.012) (0.010) (0.010)

� log(places)95� t 0.003 0.004 -0.002 -0.002

(0.003) (0.003) (0.003) (0.003)

Mesoreg FE Yes Yes Yes Yes

Controls Yes Yes Yes Yes

Observations 399 399 399 399

R2 0.600 0.611 0.589 0.607

Notes: Regression of the changes in dropout rates on regional tari�
cuts and changes in the number of universities and places o�ered. The
analysis proceeds at the micro-region levelr . All regressions control for
meso-regionr time-�xed e�ects and 1991 Gini index, 1991 government
spending per capita, 1991 share of urban population and 1995 number
of universities and places o�ered in those universities. Standard errors
are clustered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

in section 1.24. We also check the shock exogeneity when running a placebo test in Table

2, Panel C. With respect to the shares, a potential threat to identi�cation arises if there is

a correlation between endogenous unobserved confounders and the level of the shares, this

potential threat to identi�cation would be the presence of initial socioeconomic conditions

closely linked with the original employment structure.

We follow Goldsmith-Pinkham et al. (2020) to test the plausibility of the identi�-

cation as coming from the shares. We investigate the link between the most in�uential

industries' employment share in 1991 and location characteristics. This is an important

exercise as if microregions where the biggest industries account for a larger fraction of the

employment also experienced other changes than trade liberalization. Hence, concentrating

the analysis on industries with the highest Rotemberg weights allows us to analyze the

regions where the presence of confounding factors could be most challenging.
4 See also the detailed discussion in Kovak (2013)
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In Table 9 we pinpoint the top �ve industries with the greatest in�uence on our

analysis and examine their association with key controls within microregions. According to

the Rotemberg weights test by Goldsmith-Pinkham et al. (2020), Apparel (Final Industry

23) emerges as the most impactful, followed by Wood, Furniture, and Peat (Final Industry

14) and Textiles (Final Industry 22). The results point to no systematic correlation between

the employment share and the observable characteristics, except for the urban population

share. Thus, there is no evidence suggesting that the changes in dropout rates are in�uenced

by unobserved factors speci�c to the microregions.

Table 9 � Relationship between in�uential industry shares and demographics

(1) (2) (3) (4) (5)
Final Industry 23 14 22 5 4

Apparel Wood, Furniture Textiles Iron and Mineral
and Peat Steel Manufacturing

1991 Gini -0.025 0.025 -0.167 -0.392*** -0.075*
(0.097) (0.119) (0.109) (0.112) (0.041)

1991 Share Urban 0.206*** 0.053** 0.077*** 0.189*** 0.045***
(0.031) (0.025) (0.019) (0.054) (0.008)

1991 log (Gov. spending) -0.037*** -0.016** -0.003 0.007 -0.006*
(0.010) (0.006) (0.007) (0.025) (0.003)

1995 log Univ -0.008* -0.013*** -0.003 0.007 -0.004
(0.004) (0.005) (0.004) (0.012) (0.003)

1995 log Places 0.001 0.005** 0.002* 0.002 0.000
(0.001) (0.002) (0.001) (0.004) (0.001)

Mesoreg FE Yes Yes Yes Yes Yes
Observations 411 411 411 411 411
R2 0.857 0.641 0.633 0.888 0.596

Notes: For each industry from columns (1) to (5), we run a regression of the industry employment share
in the region on the demographic and educational controls. The analysis proceeds at the micro-region
level r . All regressions control for meso-region r time-�xed e�ects. Standard errors are clustered at the
mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

1.7 Mechanisms

In this section, we explore the relationship between labor market conditions (em-

ployment and wages) and dropout rates. It has been already documented by the empirical

literature that regions facing increased foreign competition also presented deterioration in

labor market conditions (Autor et al., 2013; Kovak, 2013; Dix-Carneiro and Kovak, 2017).

Consequently, these negative impacts triggered by trade-related disruptions a�ect students'
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economic status through a reduction in returns and the opportunity cost of education (Bai

and Wang, 2020; Lee, 2021; Atkin, 2016). Hence, the state of the labor market serves as a

potential pathway through which increased competition from imports in�uences dropout

rates.

Our approach to analyzing the trade shock e�ect on labor market variables follows

Dix-Carneiro et al. (2018) and Dix-Carneiro and Kovak (2017), but distinctly, we focus

on the tari� cuts e�ect separately on young and adult workers. Our analysis is restricted

to individuals within the working age group of 18 to 64 years who are employed in an

industry sector and out of school, omitting those working in public administration. Thus,

we analyze how trade liberalization impacts wages and employment within the local formal

economy.

To compare observationally similar individuals and net out compositional e�ects,

such that di�erences in these variables truly represent shifts in local labor market dynamics,

we estimate a Mincer regression analysis. This helps us calculate log-wages speci�c to each

region and year. Additionally, we use a linear probability model to determine employment

rates that are speci�c to both region and year:

log (Wageirt ) = ! rt +
X

k

' w
kt I (Educi = k) + 
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(1.5)

Here, the outcomes variablesWageirt and Empirt are the total monthly wage in the formal

sector and an indicator of employment status, for an individuali in region r in year t.

We exclude those workers from the informal sector because we assume the students focus

on information from the formal sector, where they would expect to be employed in the

future if they conclude their course. The term! rt is the region and time-adjusted average

log wages, while rt represents the composition-adjusted average probability of being

employed. These are the parameters of interest from the regressions above. We savedwrt

and d rt estimates and use as measures of log-wages and employment rate in regionr and

year t. To adjust for compositional e�ects, we include: an indicator variable for each level

of education,Educ; a categorical variable for gender,Female; and age and experience
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measures,ageand age2, respectively.

Then, we run equations similar to (1) with the labor market variables estimates,

dwrt and d rt from the exercise described above, on the left-hand side as outcome variables.

We analyze the impacts of regional tari� cuts on wages per worker and employment rates

for the 1991�2000 and 1991�2010 periods. The results are then compared to the dynamic

responses for dropout rates to assess if labor market conditions followed a similar pattern.

Table 10 displays the impact of regional tari� cuts on labor market outcomes for

young workers from columns (1) to (4) and adult work from columns (5) to (8), for the

1991�2000 and the 1991�2010 periods. In Panel A, we estimate the impact of the exposition

to the trade shock on wages per formally employed worker. All estimates are negative and

statistically signi�cant, except for the long-run e�ect of tari� cuts for adult workers. This

shows that regions that experienced greater liberalization presented relative declines in

wages in the medium and long runs, for both young and adult workers. A shift in regional

tari�s for young workers of 0.033 log points (from the10th to the 90th percentile) would

induce a 5.3 percent reduction on the wages of the young employed worker between the

1991-2000 period. In the long run, this would represent a decline of 8%. In turn, for adult

workers, a change from the10th to the 90th percentile (0.074 log points) in tari� cuts would

lead to a reduction of 5 percent in the medium run and a reduction of 4% in the long run,

although not statistically signi�cant.

In Panel B, we estimate the e�ect of tari� cuts on the labor market employment rates

of formally employed workers. Once again, the coe�cients are negative and statistically

signi�cant. The in�uence of tari� drops on the young work employment rate is modest. A

change in regional tari�s for the young workers of 0.033 log points is expected to reduce

the employment rate in 7 percent. In turn, a change of 0.074 in the distribution of regional

tari�s on adult work is expected to result in a 6% decline in employment rates in the

medium term, with a more modest 2% decline observed in the long term.

Altogether, the results described above are consistent with those estimated in

the previous section. We observe the income e�ect is determined through persistent

reductions in average wages and employment rates for adult workers. However, reductions

in employment rates seem to have played a bigger role. Also, the opportunity cost of

education for the young is constituted by reductions in average wages and employment for

young workers.
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Table 10 � Average wages and employment rates among formally young and adult workers

Young Adult
1991 - 2000 1991 - 2010 1991 - 2000 1991 - 2010

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

Panel A: � Wages
RT Cr -0.421** -0.524** -0.474* -0.420*

(0.202) (0.209) (0.254) (0.229)
RT Cr;Y oung -1.573** -2.334***

(0.775) (0.790)
RT Cr;Adult -0.654* -0.513

(0.337) (0.310)
Panel B: � Emp
RT Cr -0.642*** -0.340*** -0.550*** -0.233*

(0.085) (0.056) (0.199) (0.129)
RT Cr;Y oung -2.017*** -0.978***

(0.329) (0.254)
RT Cr;Adult -0.784*** -0.364**

(0.286) (0.174)

Observations 411 411 411 411 411 411 411 411

Notes: Panel A displays regressions of changes in average wage per formal young and adult workers from 1991 to 2000
and 2010 on regional tari� cuts. Panel B shows regressions of changes in employment rates per formal young and adult
workers on regional tari� cuts. The analysis proceeds at the micro-region level r . All regressions control for meso-region r
time-�xed e�ects. Standard errors are clustered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

We then look at what happened to the labor market's educational di�erentials.

Another mechanism through which tari� reductions may have a�ected dropout rates is

by changing the future returns to education. For example, if the skill premium of college

education decreased after the tari� cuts, then we would expect an increase in dropout

rates. We examine shifts in wage and employment gaps (in log di�erences) across three

educational categories: individuals with primary, secondary (high school), and tertiary

(college) levels of education.

We �nd an interesting pattern in the educational di�erentials in Table 11. In the

medium run, the wage premium of college education compared to primary and high school

shows a considerable increase. In areas more exposed to import competition, the wage gap

increased 16% for both primary and high school levels. However, in the long run, this e�ect

disappeared as the wage gap between college/primary and college/high-school educated

individuals returned to their pre-liberalization levels.

One could wonder if changes in the relative wages of college-educated workers after

trade liberalization were solely due to an increase in the supply of highly skilled labor.
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Indeed, there was a rise in the share of college-educated individuals from 1991 (6%) to

2010 (12%), accompanied by an increase in the proportion of college-educated workers in

the labor force (8.4% to 15%). However, high school skill also increased its participation

in the labor force during that period, from around 13% to 23%. This indicates that while

changes in labor supply might contribute to narrowing wage disparities, they do not fully

account for the observed trends.

Looking at the gaps in employment rate between college-educated individuals

and primary or high school individuals in Panel B from Table 11, we see a pattern that

corroborates the �ndings in Panel A. We �nd that the di�erence in employment rate for

college-educated individuals relative to primary and high school individuals had an increase

in the medium run, but was totally reversed in the long run and presented lower di�erential

levels than before the trade shock. During that period, the gap in employment rate from

college-educated individuals compared to primary or high school educated reduced by 6%

in areas more exposed to the tari� cuts. This means that the demand for college-educated

individuals reduced subsequent to the trade shock, constituting in a reduction in the

returns from higher education and thus contributing to the increase in dropout rates.

Table 11 � RTC e�ects on educational wages and employment rates di�erentials

College/Primary College/High

1991 - 2000 1991 - 2010 1991 - 2000 1991 - 2010

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

Panel A: � Wages

RTCr 1.611*** 0.316 1.605*** 0.419

(0.392) (0.251) (0.468) (0.319)

Panel B: � Emp

RTCr 1.210*** -0.601*** 1.438*** -0.667***

(0.207) (0.134) (0.322) (0.155)

Notes: Panel A displays regressions of changes in the gap of the average wage for college-
educated workers and primary/high school-educated workers on regional tari� cuts. Panel
B shows regressions of changes in employment rates per formal young and adult workers.
The analysis proceeds at the micro-region level r . All regressions control for meso-region
r time-�xed e�ects. Standard errors are clustered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.
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1.8 Heterogenous E�ects

We have examined the overall e�ect of tari� reductions on students' educational

choices. However, this e�ect can vary across gender and socioeconomic status. It is well-

established that international trade has gender-speci�c e�ects on the labor market(Berik

et al., 2004; Black and Brainerd, 2004; Menon and Rodgers, 2009; Autor et al., 2019),

altering the bargaining power of men and women within the household, thus having

a di�erential impact on human capital investments. Also, economically disadvantaged

individuals might have di�erent perceived returns to investment in education. As we can

observe from Figure 1.B.3, most part of the individuals that dropped out from high school

are from the top of the household total income distribution. This is not surprising as access

to higher education is highly concentrated among high income individuals. In this section,

we investigate these di�erential e�ects of the trade shock for boys and girls and low and

high-income individuals.

In Table 1.A.2, we look for the heterogeneous e�ects for boys and girls. Comparing

boys and girls in Panel A and B, one can notice that the income e�ect dominates the

substitution e�ect, as expected from the overall e�ect of tari� cuts. When separating

the exposure of adult and young workers, we see that the coe�cient for young workers'

exposure to the trade shock is mild for girls but greater for boys. However, the coe�cient

for the income e�ect re�ected by the adult workers' exposure is positive and signi�cant for

boys and girls. In terms of magnitude, the overall increase in dropout rates is bigger and

statistically signi�cant for boys and does not seem to signi�cantly a�ect girls, while the

income e�ect is similar.

Next, in Table 1.A.3, we calculate the dropout rates among low, medium and high-

income individuals to understand whether or not the trade shock has di�erential e�ects

depending on socioeconomic status. We consider it low (high) income if the individual's

household income is below the75th percentile in the household's income distribution, to

maintain a proportionate number of individuals between the groups. The results show that

while all groups face an income e�ect, only low-income individuals are consistently a�ected

by the overall e�ect. This highlights the vulnerability of individuals from disadvantaged

backgrounds to adverse economic shocks.
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1.9 Conclusion

We take advantage of Brazil's trade liberalization in the 1990s to study the e�ects

of local economic shocks on dropout rates from higher education. We �nd that regions that

underwent more signi�cant tari� cuts faced a persistent relative increase in dropout rates

when compared to regions exposed to smaller tari� cuts. We also proposed an approach to

examine the economic mechanisms behind this result.

Our �ndings suggest that the net positive e�ect of trade liberalization on dropout

rates stems predominantly from an income e�ect, overshadowing the substitution e�ect.

The decrease in tari�s introduces the local labor market to heightened import competition,

leading to a relative decline in labor market conditions�a trend consistently documented

in the context of Brazilian trade liberalization (Kovak, 2013; Dix-Carneiro and Kovak,

2017, 2019; Ponczek and Ulyssea, 2021). Negative shocks on the demand for young workers

generate a substitution e�ect�a reduction in the opportunity cost to study�that reduces

dropout rates. Conversely, adverse shocks on the demand for adult workers generate an

income e�ect�a reduction in family income�that increases dropout rates. Empirically,

we �nd that the latter e�ect dominates the former.

We also estimate the potential mechanisms behind the trade-induced shocks on

dropout rates from higher education. Our results suggest that the tari� cuts caused a

deterioration in the local labor market for both young workers and adult workers. Regions

exposed to more import competition presented reductions in average wages and employment

rates per formally employed workers that persisted in the long run. Additionally, we �nd

that the wage premium for college-educated workers did not alter in the long run. However,

there was a reduction in the employment rate gap between college-educated relative to

primary and high school individuals.

Our research underscores the importance for policymakers to consider the nuanced

impacts of negative economic shocks, such as those arising from trade liberalization, which

extend beyond straightforward economic outcomes. It is critical that policymakers recognize

the varied e�ects these shocks can have across di�erent industry sectors and workforce skill

levels. Speci�cally, it emphasizes the distinct labor dynamics between adults and youth,

as well as between workers of varying skills, and how those two distinct components can

a�ect the educational choices of future generations. Acknowledging these di�erences is

vital for formulating e�ective strategies to mitigate the long-lasting adverse consequences
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of trade reforms.
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2 Trade Liberalization and Intergenerational

Mobility

Abstract

This paper examines the impact of Brazil's 1991 trade liberalization on intergenerational

mobility (IGM). To measure the local economy's exposure to the trade shock, we employ a

shift-share instrument that combines tari� cuts and employment across industries within

a region. Our �ndings indicate that regions with higher exposure to the exogenous tari�

reductions experienced a permanent relative decline in upward occupational mobility and a

long-term decrease in both absolute income and relative educational mobility compared to

regions with less pronounced e�ects. Additionally, we analyze IGM measures separately for

son-father and daughter-mother pairs to account for gender heterogeneity, where daughters

su�er higher reductions in income and educational mobility. We �nd that the overall e�ect

is primarily driven by negative consequences in the labor market, characterized by an

increase in the proportion of low-skilled occupations and a decrease in earnings levels

following the trade shock.

Keywords: Trade Shocks; Local Economy; Intergenerational Mobility; Brazil.

JEL classi�cation: F13, I23, F14, F16, J62, D12.
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2.1 Introduction

Enhancing intergenerational mobility (IGM) �the ability of children to achieve

a higher socioeconomic status than their parents� over time and across generations is

fundamental to economic growth and poverty reduction, especially in developing countries.

In this sense, understanding how economic shocks, such as those from trade liberalization,

in�uence IGM is vital. Losses from trade liberalization are often regionally concentrated,

with increased import competition leading to a weakening in labor market conditions(Autor

et al., 2013; Kovak, 2013) �such as declines in earnings and employment� which, in

turn, a�ect the socioeconomic conditions of households. This situation could limit the

opportunities for upward mobility for children from disadvantaged backgrounds.

This paper explores how socioeconomic status persists across generations following

Brazil's trade liberalization in 1991. We estimate the impact of the trade reform on income,

occupational, and educational mobility. We explore variations at the time of the trade

reform in the employment structure across local economies. From 1991 to 2010, regions

more exposed to tari� cuts also experienced a relativedecreasein income and occupational

absolute mobility levels and educational relative mobility. Moreover, the e�ects of these

changes di�ered between sons and daughters.

We argue that this result is explained by shifts in local labor markets, particularly

in the demand for skills and the earnings di�erentials among di�erent skill levels. As

has already been documented, after the trade shock in Brazil, regions that experienced

signi�cant tari� cuts in their industry specialization su�ered a relative and persistent loss

in labor market conditions over time (Kovak, 2013; Dix-Carneiro and Kovak, 2017, 2019).

Our �ndings indicate that these e�ects varied according to skill levels.

Inspired by the literature on international trade gender-speci�c e�ects on the labor

market (Berik et al., 2004; Black and Brainerd, 2004; Menon and Rodgers, 2009; Autor

et al., 2019), as these factors may in�uence women's investments in human capital and

fertility, we di�erentiate between son-father and daughter-mother pairs when estimating

the e�ects of the trade shock on IGM. We acknowledge the empirical challenge of obtaining

data on the labor market and educational outcomes for parents and children to measure

mobility. To address this issue, we utilize survey datasets from the Brazilian Demographic

Census, which provide comprehensive information on parents and children residing in the

same household.
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To analyze upward income mobility, we employ a linear rank-rank regression. This

method estimates the relationship between the income percentile ranks of children within

their birth cohort and their parents' ranks in the national income distribution. Following

the recent literature (Dahl and DeLeire, 2008; Chetty et al., 2014; Acciari et al., 2022), we

de�ne as our measure of absolute mobility the expected income rank for children whose

parents are below the median, speci�cally at the 25th percentile. Our �ndings indicate

a strong persistence of income levels over the years in Brazil, with signi�cant regional

variations. On a national scale, children from parents below the parental median income

are expected to reach the37th income percentile in the children's income distribution.

Notably, male children are almost 6 percentile points higher than the expected rank for

female children.

This gender di�erence is highlighted when we consider occupational mobility. In

2010, 35 percent of the sons worked in jobs with higher educational levels than their

fathers, and 38 percent of daughters were in better occupations than their mothers. When

we compare this fraction across regions, we �nd higher levels of high-skill occupations in

the Center-South than in the North-Northeast.

After calculating regional intergenerational mobility (IGM) measures, we explored

how trade liberalization impacts mobility levels. Our analysis indicates that regions heavily

impacted by tari� reductions experienced signi�cant declines in occupational mobility and

long-term decreases in both absolute income and relative educational mobility, compared

to regions less a�ected. The magnitudes are sizeable. Shifting a region from the 10 to the 90

percentiles in the distribution of the regional tari� cut is related to a 7 percent decrease in

absolute income mobility for son-father pairs from 1991 to 2010. For daughter-mother pairs,

there was an 11 percent reduction from 1991 to 2000, although this partially recovered

over time. In turn, the share of sons with better occupations than their fathers presented a

more pronounced reduction through the years (10 percent), while for the daughter-mother

pairs, the e�ect was stable (7.5 percent). Relative educational mobility presented a greater

e�ect of tari� cuts compared to the other measures, where sons' mobility was reduced by

15% and daughters' mobility by almost 20%. Altogether, these results demonstrate that

regions confronting higher exposure to the liberalization episode underwent a permanent

relative decrease in IGM that was heterogeneous across genders in magnitude.

To ensure the reliability of our �ndings, we conducted various tests using di�erent

speci�cations. We accounted for potential omitted variables that could be correlated



Chapter 2. Trade Liberalization and Intergenerational Mobility 47

with regional tari� cuts and mobility levels by including controls for pre-liberalization

socioeconomic conditions and mesoregion �xed e�ects. Additionally, we performed a pre-

intervention placebo test. We show that regions more exposed to tari� cuts did not display

pre-existing trends in mobility changes, supporting our identi�cation assumption. Further,

we also show that the co-residency endogeneity of children and parents living in the same

residence is not a problem, as the trade shock did not a�ect the share of independent

children. Moreover, we show that di�erences in the cost of living across areas did not a�ect

our estimates of regional mobility.

Finally, we investigated the mechanisms driving the observed e�ects of the trade

shock on IGM. We examined changes in skill demand within regions, assessing whether

diminished mobility levels could be linked to shifts in production activities towards

industries that require less skilled labor. We also analyzed the impact on average earnings

and earnings di�erentials within these sectors. In general, the medium-skilled sectors lost

space for the low-skill sector, which absorbed most of the changes in labor market shares.

We �nd an increase of 7% in the share of low-skilled occupations and an average reduction

of 9% in the share of high-skill occupations relative to low-skilled occupations. We also

�nd that the earnings gap between medium- and low-skilled workers is slightly reduced.

We hope to contribute to the literature estimating IGM by measuring social

mobility levels for a developing country marked by signi�cant inequality and poverty.

Britto et al. (2022) stands as a pioneering analysis of income mobility in Brazil. Using rich

administrative data, they document mobility patterns across di�erent groups and regions.

We follow a similar approach with survey data, yielding �ndings that align with those for

absolute income and relative mobility, reinforcing our procedure.

The literature on how trade shocks a�ect IGM is still incipient. Ahsan and Chatterjee

(2017) investigates the 1991 Indian trade reform, suggesting that import competition

drives �rms at the e�ciency frontier to innovate and increase demand for skilled workers,

thereby improving job prospects for sons from disadvantaged backgrounds. Similarly,

Mitra et al. (2022) analyzes the impact of massive export expansion from Vietnam to

the US subsequent to the US-Vietnam Bilateral Trade Agreement (BTA) in 2001 on

intergenerational occupational mobility in Vietnam. Their �nding suggests that trade

exposure has facilitated considerable upward occupational mobility, enabling children to

have better occupations than their parents.

Our paper also dialogues with recent studies that investigate the impact of the
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1991 Brazilian trade reform on other economic outcomes, such as labor market (Kovak,

2013; Dix-Carneiro and Kovak, 2015, 2017, 2019; Ponczek and Ulyssea, 2021), crime rates

(Dix-Carneiro et al., 2018), child labor (Figueiredo and Lima, 2022), infant health (Charris

et al., 2024), elections (Ogeda et al., 2024) and religions expansion (Costa et al., 2019).

Our paper enhances the existing research in three key aspects. Firstly, we utilize

the 1991 Brazilian trade reform as an exogenous shock to examine the generational

consequences of a trade reform. Secondly, our analysis extends to the �eld of gender and

development by exploring the dynamics between daughter-mother pairs and son-father

pairs. Our comparison is similar to Mitra et al. (2022), however, we focus on the impact of

competition from imports rather than the broadening of export avenues. Also, di�erent

from Ahsan and Chatterjee (2017), we compare IGM for males and females. Third, we

investigate IGM across three dimensions �income, occupation, and education� o�ering a

comprehensive view of social mobility in a developing context.

Beyond this introduction, this paper includes a brief overview of the trade liberal-

ization shock in Brazil in Section 2. Section 3 describes the data. Section 4 discusses the

IGM measures we use. Section 5 presents the empirical strategy. Section 6 contains the

main results. Section 7 analyzes the potential mechanisms compelling the results. Section

8 comprises the robustness exercises of our results. Finally, Section 9 concludes.

2.2 The Brazilian trade reform

By the late 1980s, Brazil began dismantling the policy of import-substituting

industrialization that had shielded its industries for nearly a century. This shift involved

three signi�cant phases of tari� reductions from 1988 to 1994. The initial phase between

1988 and 1989 saw nominal tari�s decrease from 57.5% to 32.1%, as some redundancies

were removed (Abreu, 2004). Prior to 1990, not only nominal tari�s were high, but trade

barriers were pervasive in Brazil. For instance, in 1987, 74% of imports were regulated by

a special customs regime, and many goods required suspended import licenses (Carvalho,

1992). This made the actual level of protection vary signi�cantly for di�erent industries.

The e�orts between 1987 and 1990 to reduce tari� redundancy and eliminate certain

special regimes and trade-related taxes aimed at increasing trade policy transparency.1

However, these changes did not signi�cantly alter the level of protection for Brazilian
1 See Kume (1990) and Kume et al. (2003) for more details.
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industries or a�ect wholesale prices in Brazil, indicating that true liberalization began only

in 1990 with the disposal of non-tari� barriers and special customs regimes (Kovak, 2013).

This process became known as "tari�cation" (tari�cação , see Carvalho, 1992), marking

a shift towards using tari�s as the main mechanism of trade policy, providing a clearer

indicator of protection levels.

The second phase, from 1991 to 1993, focused on aligning tari�s more closely with

the gap between international and domestic prices met by Brazilian producers. During that

period, tari�s were reduced to 13.5% and most non-trade barriers were dismantled. This

period saw a marked variation in tari� reductions across industries, with minor changes in

the agriculture and mining sectors, while tari�s on apparel and rubber dropped by more

than 30 percentage points (Dix-Carneiro and Kovak, 2019). Lastly, in 1994, average tari�s

had a modest reduction to 11.2%.

Post-1994, the momentum of trade liberalization in Brazil waned. Tari�s were

increased, reversing earlier liberalization e�orts, and new non-tari� barriers and safeguards

were introduced.2 While the initial push for liberalization was driven by the government

with minimal in�uence from the private sector, the subsequent rollback after 1994 was

heavily in�uenced by speci�c industry groups and the election of President Fernando

Henrique, whose party had ties to import-substituting industries (Abreu, 2004). As a

result, the liberalization phase from 1990 to 1995 stands as a distinct event, validating the

exogeneity of tari� changes.

2.3 Data and summary statistics

To document the degree of intergenerational mobility, we utilize four waves of

the Brazilian Demographic Census (1980, 1991, 2000, and 2010). We match the father

(mother) and son (daughter) within each household to form pairs where each son (daughter)

represents a unit of observation. In line with the literature (Ahsan and Chatterjee, 2017;

Mitra et al., 2022), our sample is speci�ed to cohorts of children aged between 15 and 30

from each census year.

Our sample of children considers all individuals who (i) are aged from 15 to 30
2 For example, the average level of tari�s for all sectors rose from 13.6% in 1994 to 17.1% in 1995 and

18.7% in 1999, with automotive industry experiencing the highest reversal along with a more limited
temporary reversion for agricultural products, sugar processing, textiles and others (Abreu, 2004;
Kume et al., 2003).
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years, (ii) the parents are the household head or co-head, (iii) the family is responsible for

the residence. We impose this upper age limit because of the tradeo� of the coresidence.

The chance that a child's parents have either retired or deceased increases with the child's

age. In such cases, it would be impossible to identify whether or not the child is in a better

situation than her parents.3 Hence, the upper age cap of 30 is chosen to reduce the chances

of including child-parent pairs where the parent is either retired or no longer living.

We de�ne the sample of parents as all individuals who (i) are aged from 30 to 64

years, (ii) are the household head or co-head, (iii) are married or live in a civil union, (iv)

the family is responsible for the residence. Figure 2.B.1 in Appendix B shows the age

distribution for male and female household heads or co-heads. It is possible to observe

that most part of the distribution is concentrated over individuals aged 30 or older. In

Figure 2.B.2 we plot the age distribution of children and parents pairs, noting a strikingly

similar pattern between son-father pairs and daughter-mother pairs.

Table 1 � Census Sample: Number of Households and Individuals

Year 1980 1991 2000 2010

No. of Households 1,393,222 743,851 1,312,780 1,317,113

Children 2,931,656 1,414,665 2,302,655 2,018,085

Male 1,630,308 818,577 1,334,255 1,183,944

(55.61) (57.86) (57.94) (58.67)

Female 1,301,348 596,088 968,400 834,141

(44.39) (42.14) (42.06) (41.33)

Household Head/Cohead

Father 1,297,079 691,368 1,228,993 1,240,449

Mother 1,367,137 735,817 1,304,696 1,310,049

Source: Four rounds of the Brazilian Demographic Census.

Children and parents are linked through the household number provided in the

census. This process leads to four samples for each census round that are described in Table

1. This is our core sample, including children for whom we are capable of identifying parents.

We document each child with their respective parents to form pairs, where we use the

son-father pairs and daughter-mother pairs to construct our measures of intergenerational
3 The lower age limit is more �exible. The legal starting age to work in Brazil is 14 years. However,

the child must be hired as an apprentice � which requires several requirements to be observed by the
employer. Also, 14 is the limited age to �nish secondary education. So, the lower limit of 15 would
comprise individuals that have already �nished at least secondary education, where the chances of
getting a job should be higher.
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mobility. In each round of the census, about 1,300,000 households are included. The

exception is the 1991 census, where 743,000 households were interviewed. However, the

pattern of information does not alter. For each round, there is a greater proportion of

male (57%) relative to female (42%) children.4

We follow the previous literature (Kovak, 2013; Dix-Carneiro and Kovak, 2015;

Costa et al., 2016; Hirata and Soares, 2016; Dix-Carneiro and Kovak, 2017) and use

the microregional level of aggregation as the unit of analysis. The Brazilian Statistical

Agency IBGE (Instituto Brasileiro de Geogra�a e Estatística) identi�es a micro-region as

a group of neighboring municipalities that are economically cohesive and share similar

geographic and productive features. To adjust for the change in the boundaries, creation,

and extinction of municipalities during the period of analysis, based on the approach by

Reis et al. (2008), we group municipalities to create 411 distinct micro-regions that are

consistently recognized from 1980 to 2010.

2.3.1 Tari� data

The local regional tari� reduction is constructed as in Kovak (2013). Tari� data to

construct the local economic shock are provided by Kume et al. (2003), which includes

data at the Nível 50 industrial classi�cation level (similar to two-digit SIC). Since the

shift-share strategy requires merging data on industry-speci�c and individual levels to

generate the regional tari� changes, wage and employment information are extracted

from the Brazilian Populational Censuses. The basic idea is to combine variation across

both observations (micro-regions) and some other common dimension (tari� shocks) to

construct an instrumental variable (Autor et al., 2013).

2.4 Intergenerational Mobility Measures

IGM denotes the extent to which a child's socioeconomic characteristics depend on

his parent's status. Mobility measures can be observed in relative or absolute terms. Prior

literature estimates the intergenerational elasticity of income by conducting a regression
4 According to the full census data, the proportion of males and females is 49% and 51%, respectively.

Between sons and daughters �identi�ed as those being a son(or daughter) to the household head�
this proportion is 52% and 48%. For a sample of children 15 to 30 years old, it is 56% to 44%. Due
to the need to link sons and daughters to their parents, we only consider nuclear and single families,
which draw a ratio of 57 to 42.
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of the logarithm of child income against the logarithm of parent income. However, this

method's results might be misleading as there is no linearity in the relationship between

log child income and log parent income, and the presence of children with negligible or no

income requires a treatment that challenges the estimates (Chetty et al., 2014). Measuring

absolute mobility may be more adequate given that enhancements in relative mobility

can lead to ambiguous interpretations, as it could result from deteriorating conditions for

individuals of higher economic status rather than improvements for those less a�uent.

Since we are using census data that only contains information for parental income

or education for dependent children residing within the household, there is an endogeneity

concern about the choice of grown-up sons/daughters to co-reside with parents and not

live independently. In section 2.8.1, we will alleviate this problem by �nding no evidence

that the Brazilian trade liberalization has signi�cantly a�ected the share of working-age

sons and daughters living independently from their parents.5

We calculate mobility measures for income, occupation and education. As relative

and absolute mobility have di�erent normative implications, we measure income and

occupational mobility in absolute terms and educational mobility in relative terms. In

this section, we de�ne the statistics used to calculate mobility measures and discuss their

conceptual properties.

2.4.1 Absolute Income Mobility

We follow the recent literature and explore the linear relationship between children

and parents' income ranks (Chetty et al., 2014; Dahl and DeLeire, 2008). The rank-

rank relationship compares children's income positions relative to their peers against

their parents' income standings relative to other parents, providing a direct comparison

of socioeconomic statuses across generations. The linear relationship in the rank-rank

comparison allows us to summarize intergenerational income mobility from statistical

�gures that are easily comparable between di�erent locations.

We characterize variation in intergenerational mobility across microregions by

associating children with the microregion where they reside. We determine the linear
5 Hilger (2017) uses a similar assumption in cross-sectional decennial census data to estimate educational

mobility in the USA. The necessary assumptions are as follows: �rst, a "parallel trends" assuming that
an additional year of parental education predicts equally higher educational attainment of dependent
and independent young adult children, and a "smooth cohorts", requiring that the population shares of
di�erent SES groups do not change fertility in di�erential ways.
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parameters of the rank-rank regression for each microregionc by conducting separate

regressions of children's ranks (at the national level) from the same age cohort against

their parents' ranks for each region:

Ric = � c + � cPic + " ic (2.1)

Here, the outcome variableRi denotes the percentile rank of the childi in the national

income distribution for children from the same age cohort, and the independent variable

Pi is the percentile rank of her parent. This regression results in two IGM measures.� c

quanti�es the relative mobility within microregion c, showing the mobility gap for children

from parents with a one-percentile di�erence in income. Thus, the slope� c indicates the

impact of parental income on the economic outcomes of their children within a speci�c

area. � c predicts the average rank of children from the lowest parental income bracket. By

using rank-rank regression, we account for zero incomes among children and capture spatial

di�erences in mobility trends, aligning children's ranks from various regions against a �xed

national scale of parental income. We prefer to use the national benchmark over local

metrics for parental income to ensure consistent cross-regional comparisons, una�ected by

local income distribution disparities.

Using the regression estimates, we obtain the expected rank of children within any

percentilep of the national parental income scale. We de�ne absolute income mobility as

r25 = � c+25 � � c, representing the expected rank for a child based on their parents being in

the 25th income percentile. Hence, a higherr25 means greater income mobility. We choose

to focus on the25th percentile because outcomes of disadvantaged youth are a central

focus of policy interest and the observation that there is a broader range of outcomes

among children from lower-income backgrounds compared to those from wealthier families

across di�erent locations.

Figure 1 depicts spatial variation in absolute mobility atp = 25 for father-son pairs

across microregions in 2010. The map highlights some important aspects. First, there is

substantial heterogeneity in absolute mobility across microregions, where the expected

rank of below-median income sons varies from the 14th to the 64th percentiles. We can

notice that the Center-South region presents signi�cantly higher upward mobility than

the North and Northeast regions. This result is not surprising, as these regions present a

higher incidence of poverty, inequality and unemployment. In Appendix Table 2.A.1, we

report these socioeconomic indicators for the states of the country.
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The second aspect is the concentration of the top 10% areas in respect of income

mobility in three states: Santa Catarina, Paraná and São Paulo. On the other hand,

the bottom 10% areas are mainly concentrated in states from the Northeast region:

Alagoas, Bahia, Ceará, Maranhão, Paraíba, Pernambuco, Piauí, Rio Grande do Norte,

and Sergipe. Also, Appendix Figure 2.B.4 shows that areas with higher absolute mobility

might not present higher relative mobility. In the Center-South regions, places with high

absolute mobility experience higher relative mobility. However, in the Northern regions,

this correlation is too small.

Figure 1 � Absolute Income Mobility: Expected Rank for Sons at the25th Percentile

Notes: Expected rank across regions for sons with father income at the25th percentile.

Overall, mobility in Brazil has slowly increased through the years. Figure 2.B.3

exhibits the connection between parent and child income ranks for the 1991 and 2010

census samples. For each parental income percentile, resulted from the average of the

father and mother incomes, it displays the mean rank for children aged 15-30. We can

observe that the mobility curve in Brazil has become slightly more horizontal through

the years. This re�ects that parents' socioeconomic status has diminished the in�uence in

predicting children's economic outcomes. While the ran-rank slope decreased from 0.64 in

1991 to 0.53 in 2010, the expected rank for children with parents at the 25th percentile

slightly increased (from 36th in 1991 to the 37th in 2010). However, mobility in Brazil
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shows to remain much lower than in other countries with similar measures. For example,

the rank-rank slope in the US is calculated at 0.34 (Chetty et al., 2014), 0.22 in Italy

(Acciari et al., 2022), 0.245 in Germany, 0.223 in Norway, and 0.215 in Sweden (Bratberg

et al., 2017).

Furthermore, mobility curves are also distinct across genders, as depicted in Figure

2.B.6. Male children present both higher absolute and relative mobility relative to female

children. The expected rank for male children at the 25th in the parental income distribution

is almost 6 percentile points higher than the expected rank for female. This highlights the

importance of our approach in di�erentiating the mobility measures across genders.

2.4.2 Occupational Mobility

Our measure of occupational mobility follows Ahsan and Chatterjee (2017) and

Mitra et al. (2022). We distinguish the jobs depending on their skill intensity. A job is

better compared to another if it requires more skill than the other. Thus, our measure

of skill intensity by occupation depends on the worker's average educational attainment

within each occupation.

We proceed as follows. First, we construct a ranking of occupations according to

the average educational attainment of workers in each occupationo, EI o:

EI o =
P

i 2 o Educi

Lo
(2.2)

whereLo is the total of individuals employed in occupationo and Educi is the years of study

completed by the individual i . This index is calculated using data from all workers aged 15

to 64, based on information prior to the 1991 reform to guarantee that our occupational

rankings are not in�uenced by the trade liberalization in Brazil. For individuals in the

survey years of 1980, 2000, and 2010 surveys, we align each individual's job with the skill

intensity of that occupation as determined in 1991. Consequently, individuals can alter

the skill intensity associated with their occupation by changing jobs, though the skill

intensity assigned to each occupation cannot change over time. An education index and

the occupation rankings are detailed in Table?? in Appendix 3.6.

We de�ne upward occupational mobility as when a child works in a higher-ranked

occupation than that of their parents. Utilizing the occupational rankings, we create an

indicator variable of upward occupational mobility,Upwardi , where this indicator equals
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one if the son(daughter)i works in a job ranked higher than that of their parents, and

equals zero otherwise.

Then, our measure of upward occupational mobility in regionc is the share of

children that have better occupations than their parents. We calculate the share of

sons(daughters) with higher-ranked occupations as follows:

UOMc =
1

Nc

X

i

1f Upwardi g

whereNc is the total number of sons or daughters in the microregionc that co-reside with

their parents. UOMc represents the share of sons (daughters) working in a higher-skilled

occupation than their fathers(mothers) in microregionc. Here, we considered only employed

individuals aged between 15 and 30. We used each survey to measure upward occupational

mobility through the years for a microregion.

Figure 2 � Upward Occupational Mobility across regions

Notes: Share of sons employed in higher ranked occupations compared to his father across regions.

Figure 2 shows the spatial variation in upward occupational mobility for son-father

pairs across regions in 2010. The pattern is remarkably similar to the one observed in

Figure 1 for absolute income mobility. The share of sons with better occupations than

their fathers varies substantially across regions, where this share ranges between 7% and
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50%. Center-South regions concentrate most regions with higher mobility, as Northern

regions present lower mobility.

2.4.3 Educational Mobility

We run the same speci�cation as in equation (2.1) in parent and child education

ranks rather than levels. However, instead of calculating the expected absolute mobility

(intercept of the regression), we use the� c of the rank-rank regression(the slope coe�cient)

of the child's rank on the parents' rank to measure educational relative mobility. One should

notice that relative mobility tells us the degree to which parents determine children's

education; hence, what we see is how this dependency changes after the trade shock.

Importantly, the rank-rank measure of mobility has the advantage of being invariant to

changes in educational inequality across generations (Hilger, 2017).

Figure 3 � Relative Educational Mobility across regions

Notes: Regional relative mobility � estimated as in equation 2.1, measuring the inverse relative mobility
between children whose parents are 1 percentile of di�erence in the parental income distribution.

We could also use the absolute mobility measure (� c), as in the case of income

mobility. However, the relative mobility in the educational aspect is more elucidative.

Children can aim to achieve the same socioeconomic status as their parents. Still, the
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income level depends on other circumstances rather than personal components, where the

parents can highly in�uence education.

Figure 3 presents the relative educational mobility across regions for son-father

pairs in 2010. As for income and occupational mobility, the map shows a substantial

heterogeneity across regions. However, di�erent from the absolute mobility measures,

educational relative mobility is especially higher in the Center and in the state of São

Paulo. Also, there are more areas in the Northeast region presenting high educational

mobility, di�erent from income and occupational mobility.

2.5 Empirical strategy

2.5.1 Regional Tari� Cut

The de�nition of regional economic shocks is derived from the empirical literature

on trade shock exposure consequences on local labor markets. This approach was initially

introduced by Topalova (2010) and then formalized by Kovak (2013) within the context

of a speci�c-factors model for regional economies. Intuitively, regions within a country

often focus on the production of di�erent goods. Thus, trade shocks a�ect industries to

varying degrees making them di�erently susceptible to trade shocks. Consequently, regions

with key industries that face more signi�cant tari� reductions tend to experience more

pronounced adverse e�ects on their labor market dynamics.

Following Kovak (2013), the local economic shock is de�ned as the "Regional

Tari� Cut" (RTC) in region c, which measures the regional industries' exposition to tari�

reductions. Thus, theRTCc is constructed as the weighted mean of the tari� reductions

encountered by the industries, where the weighting re�ects the signi�cance of each industry

within the region's economy. This relationship is formally expressed as:

RTCc = �
X

i 2 T

� ci � log (1 + � i ) ; where � ci =
� ci

P
j 2 T � cj

(2.3)

such that � i is the tari� on sector i , � symbolizes the time-di�erence from 1990 to 1995,

� ci = L ci
L c

is the initial share of regionc workers employed in the industryi . T denotes

the set of all tradable sectors. Thus, although all regions face the same aggregate tari�

modi�cations, distinctions in the regional industry combination yield regional variation in

shocks to the labor market.
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Figure 4 shows the kind of variation we examine. Regions with darker colors re�ect

more exposition to the trade shock and greater reductions in absolute income mobility.

The �gures show that the reductions in the expected rank for sons with fathers in the

25th percentile were more concentrated in the Center-South and North regions, coinciding

with the places facing more competition from imports following the tari� cuts.

Figure 4 � Regional Tari� Cuts and changes in absolute income mobility

(a) Regional Tari� Cuts (b) Changes in Absolute Income Mobility for son-father pairs (1991-2010)

Notes: Figure (a) depicts the weighted average of tari� changes. Figure (b) represents the change in the
expected rank for children given parent income at the25th percentile. See text for details.

2.5.2 Local Trade Shocks and changes in intergenerational mobility

The following speci�cation compares the evolution of IGM in regions facing larger

tari� reductions to those in regions facing smaller tari� declines. We estimate separate

regressions for each time di�erence between 1991-2000 and 1991-2010:

log (IGM c;t) � log (IGM c;1991) = � tRTCc + � m;t + X c + � c;t (2.4)

whereIGM c;t is the mobility measure in regionc at time t and � m;t are meso-region time-

�xed e�ects. RTCc does not vary with the yeart under consideration, so each year's� t

describes the cumulative local e�ects of liberalization as of each post-liberalization year. We
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include meso-region �xed e�ects to control for any time-invariant regional characteristics

that could be correlated with tari�s and mobility levels. Also, we cluster the standard

errors at the meso-region level to account for potential spatial correlation in outcomes

across neighboring regions. Since we are using the equation 2.1 estimates of the rank-rank

regression for mobility measures as dependent variables (the �rst-stage), we weight the

second-stage equation (2.4) regressions with the inverse of the standard errors of the

equation (2.1) (e.g., Kovak, 2013; Dix-Carneiro and Kovak, 2017; Dix-Carneiro et al.,

2018).

Importantly, we also consider a vector of controlsX c, controlling for the share of

each microregion's urban population, white population, and government spending per

capita in 1991. Thus, from Equation (2.4), our results rely on comparisons before and after

the trade shock between regions with similar socioeconomic structures but specialized in

di�erent industry sectors.

The identi�cation condition is that our main parameter of interest � t is identi�ed

if � r;t is uncorrelated with RTCr , conditional on the meso-region �xed e�ects. That is, the

estimated causal e�ect of the trade shock is unbiased if there are no omitted variables

correlated with RTCr that a�ected mobility levels and were not captured by the controls.

One way to assess the credibility of this exposure design is to test for parallel pre-trends.

We run pre-intervention placebo tests using a pre-period year before the trade reform (1980)

to check if there were previous di�erences in the outcomes changes that could invalidate our

identifying assumption. This empirical strategy is equivalent to di�erence-in-di�erences,

where we take advantage of level di�erences in the shares to assess if di�erential exposure

to common socks caused di�erent changes in the outcome's changes.

2.6 Results

The consequence of regional tari� cuts on IGM is noticeable. From 1991 to 2010,

regions exposed to larger tari� reductions underwent a persistent relativedecreasein

intergenerational occupational mobility and a long-run decrease in absolute income and

relative educational mobility compared to less strongly a�ected regions. In Table 2, we

exploit the trade shock e�ects on absolute income mobility changes. In Column 1, we

regress pre-liberalization mobility measures on trade shocks as pre-intervention placebo

tests and �nd no statistically signi�cant e�ect of the trade reform on pre-liberalization
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changes, suggesting that preexisting trends are not a threat to our analysis. For son-father

pairs, there is a lower expected rank for children whose parents are in the25th percentile

of the income distribution, r25. Pushing a region from the 10 to the 90 percentiles in the

distribution of the regional tari� cut (a decrease in tari�s of 0.1 log points) reduces by

approximately 7% absolute income mobility for son-father pairs in the long run.

Table 2 � Regional tari� cuts e�ects on absolute upward income mobility

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

Son-Father Daugther-Mother

1980-1991 1991-2000 1991-2010 1980-1991 1991-2000 1991-2010

RTCc -0.366 -0.280 -0.696** -0.321 -1.120* -0.920

(0.328) (0.352) (0.347) (1.071) (0.595) (0.610)

Observations 408 408 408 399 400 400

R-squared 0.521 0.566 0.591 0.343 0.511 0.480

Notes: Regression of changes in the expected rank for children from the25th percentile of
parental income distribution on regional tari� cuts. All regressions control for meso-region r
time-�xed e�ects and 1991 government spending per capita, 1991 share of urban population and
share of white population. Observations are weighted by the inverse of the squared standard
error of the estimated change in log microregion absolute upward income mobility, calculated
using the procedure in Haisken-DeNew and Schmidt (1997). Standard errors are clustered at
the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

On the other hand, the exposure to more import competition reduced the absolute

upward mobility of daughter-mother pairs in the medium run. Reducing 0.1 log points

in average tari� would decrease the expected rank for daughters in the25th percentile in

11%. In the long run, this negative e�ect slightly reduces to 9%, but still being a more

signi�cant reduction compared to males. This weakening of the reduction in the long run

could re�ect the increase of women entering the labor market and better job positions.

Indeed, we show in Section 2.7 that the share of high-skill positions increased compared to

low and medium-skill positions, together with a reduction in the medium-to-low earnings

gap.

A potential concern one could have with our result is how the variation in living

costs across di�erent regions impacts our regional mobility estimates. In Appendix Figure

2.B.8, we demonstrate that adjusting for local price levels does not signi�cantly change

the overall trends observed in our map. Regions in the Center-South part of Brazil still
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present a higher expected rank for IGM. To adjust for real income, we create a regional

price index using the 2009 edition of the POF (Pesquisa de Orçamentos Familiares), a

household budget survey conducted by IBGE, which collects data on consumption and

expenditure of products in a detailed geographic level. We distinguish the capital cities

and countryside for each state and use this data to calculate the average cost of a standard

basket of goods, which is also used to compute the main Brazilian consumer in�ation

index (IPCA). With the calculated prices, we adjust the incomes of parents and children

and re-estimate the rank-rank regression from Equation (1) to obtain the price-adjusted

regional mobility measures.

In Appendix Table 2.B.8 column (1), we run the e�ect of the tari� cut without

controlling for sociodemographic characteristics to test the robustness of our baseline

results. From columns (4) to (6), we replicate the exercise using the price-adjusted regional

mobility measures. In both cases, there is no signal of pretrends in absolute upward

mobility changes in areas more exposed to trade liberalization, and the post-liberalization

e�ects remain negative and statistically signi�cant. In terms of magnitude, there is a higher

reduction in mobility for both genders, suggesting that the results could be even higher.

Upward occupational mobility was also reduced in areas more exposed to import

competition following the tari� cuts, as shown in Table 3. When considering a shift in 0.1

log points in the tari� exposure level, the share of sons with higher-ranked occupations than

their fathers reduced by 5.6% in the medium run and 10% in the long run, representing a

persistent relative decrease in the high-skilled job opportunities for sons compared to their

fathers. For daughter-mother pairs, there is a signal of a persistent but stable reduction

induced by trade liberalization. It is expected that the share of daughters with better

occupations than their mothers reduced by 7.5% almost twenty years subsequent the trade

liberalization episode.

Corroborating the results of the tari� reductions on income and occupational

mobility, Table 4 denotes that the relative educational mobility decreased after the trade

reform. Here, we compare the changes in� c between periods, which measures relative

educational mobility, whereby a greater�c imply lower mobility levels. The result shows a

positive and statistically signi�cant e�ect of tari� reductions on educational mobility in

the long run. It is expected that the exposure to trade competition implied a decrease of

15% in relative mobility for son-father pairs in the long run. In contrast, daughter-mother

pairs' relative mobility was reduced by 20%.
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Table 3 � Regional tari� cuts e�ects on upward occupational mobility

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

Son-Father Daugther-Mother

1980-1991 1991-2000 1991-2010 1980-1991 1991-2000 1991-2010

RTCc 0.212 -0.559*** -0.988*** -0.0522 -0.747*** -0.751***

(0.141) (0.126) (0.165) (0.265) (0.204) (0.263)

Observations 407 407 407 407 407 407

R-squared 0.426 0.731 0.838 0.267 0.432 0.393

Notes: Regression of changes in the share of children with better occupations than their parents
on regional tari� cuts. All regressions control for meso-regionr time-�xed e�ects and 1991 gov-
ernment spending per capita, 1991 share of urban population and share of white population.
The unit of analysis is a micro-region. Observations are weighted by the total population aged
from 15 to 30 years. Standard errors are clustered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

Table 4 � Regional tari� cuts e�ects on relative educational mobility

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

Son-Father Daugther-Mother

1980-1991 1991-2000 1991-2010 1980-1991 1991-2000 1991-2010

RTCc -0.553 0.480 1.539* -0.646 -0.185 1.961**

(0.601) (0.769) (0.867) (0.708) (0.634) (0.906)

Observations 405 405 405 407 407 408

R-squared 0.415 0.534 0.640 0.445 0.565 0.657

Notes: Regression of changes in the relative educational mobility (� c from the rank-rank regres-
sion of child rank on parents rank in their respective educational distribution) on regional tari�
cuts. All regressions control for meso-regionr time-�xed e�ects and 1991 government spending
per capita, 1991 share of urban population and share of white population. The unit of analysis is
a micro-region. Weighted by the inverse of the squared standard error of the estimated change in
log microregion relative educational mobility, calculated using the procedure in Haisken-DeNew
and Schmidt (1997). Standard errors are clustered at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

2.7 Potential Mechanisms

This section explores the relationship between labor market conditions and IGM.

It has been already documented by the empirical literature that regions facing more

competition from imports tend to experience deterioration in wages and earnings (Autor

et al., 2013; Kovak, 2013; Dix-Carneiro and Kovak, 2017). The results found in the last
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section suggest that the participation of young workers in higher-ranked occupations

diminished following the trade shock. This could result from changes in skill demand

from higher-skilled to lower-skilled occupations. Also, this could indicate a change in the

earnings gap across the skilled level of occupations.

In Figure 2.B.7 we show the relationship between Tari� Changes and Preliberaliza-

tion Sectors' Average Years of Education. The correlation is almost zero between the tari�

reduction sector skill levels. This shows the trade liberalization in Brazil has impacted

more the medium-skilled sectors than high skilled or low-skilled sectors. This is contrary

to what Ahsan and Chatterjee (2017) �nds, where they predict that import competition

induces �rms at or close to the e�ciency frontier to innovate, resulting in an increase in

their demand for skilled labor.

First, we investigate the skill demand as a mechanism driving the diminishing

impact of trade reform on intergenerational mobility. In Table 5 we assess if there were

changes in skill demand within regions, to evaluate if mobility levels diminished due to the

reallocation of production activities across industries towards the sectors that demand less

skilled labor.6 Our results suggest that the medium-skilled share of employment persistently

reduced in areas more exposed to import competition. This reduction is accompanied by

an increase in the share of high and low-skilled employment in the medium run, but only

the low-skilled share increase persisted through time.

In Table 6, we assess if there were changes in skill demand inequality within regions.

In general, the demand for high-skilled compared to low-skilled workers diminishes due

to the tari� cuts. A trade shock moving a region from the 10 to the 90 percentiles in the

distribution of the regional tari� cut (a reduction in tari�s of 0.1 log points) is estimated

to reduce 9% the share of high-skill occupations relative to low-skilled occupations. As

expected, we also �nd that the share of medium-skill occupations relative to high- and

low-skilled occupations decreased after the trade shock.

We also investigate the skill demand across gender to asses if the negative conse-

quences in the labor market are heterogeneous across genders. Table 2.A.3 in Appendix

A shows the changes in skill demand inequality across genders. We �nd that the tari�

cuts diminished the share of male workers in high and medium occupations relative to
6 We classify the skill level according to Table?? in the appendix. High-skill occupations codes: 94, 95,

98, 91, 10. Medium skilled occupations codes: 15, 8, 17, 93, 12, 5, 32, 96. Low skill: 97, 25, 22, 4, 2, 14,
92, 1.
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Table 5 � E�ects of tari� cuts on skill demand within regions

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

High-skilled Share Medium-skilled Share Low-skilled Share

1991-2000 1991-2010 1991-2000 1991-2010 1991-2000 1991-2010

RTCc 0.934*** -0.192 -2.299*** -3.969*** 0.829*** 0.698***

(0.189) (0.260) (0.192) (0.273) (0.095) (0.120)

Observations 411 411 411 411 411 411

R-squared 0.699 0.670 0.799 0.875 0.753 0.649

Notes: Regression of changes in the employment shares of each skill level (high, medium,
and low skill occupations) from 1991 to 2000 and 2010 on regional tari� cuts. Unit of
analysis is a micro-region. All regressions control for meso-regionr time-�xed e�ects.
Observations are weighted by the total population. Standard errors are clustered at
the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

low-skill occupations. In contrast, we �nd the opposite for female workers, where the share

of low-skilled occupations decreased compared to high and medium-skill occupations.

Overall, these results indicate that the lower levels of mobility caused by the tari�

reductions could result from higher-ranked occupations diminishing following the trade

shock. However, it could be that the earnings from these occupations remained stable

or increased and thus alleviated the problem of the reallocation of production activities

across industries towards less skilled sectors.

To compare observationally similar individuals and net out compositional e�ects,

such that changes in these variables have resulted from changes in the local labor market,

we estimate the following Mincer regression to obtain region- and year-speci�c log earnings:

log (wict ) = ! ct +
X

k

' w
kt I (Educi = y) + 
 w

t Female+

� w
1t (ageit � 18) + � w

2t (ageit � 18)2 + "w
ict

(2.5)

Here, the outcomes variablesWageirt is the total monthly earnings for an individual i in

region r in year t. The term ! rt is the region and time-adjusted average log earnings. This

is our parameters of interest from the regression above. We saved! rt estimates and use

as measures of average log-earnings in regionr and year t. To adjust for compositional

e�ects, we include: an indicator variable for each level of education,Educ; a categorical

variable for gender,Female; and age and experience measures,ageand age2, respectively.

In Table 7, we run equations similar to (2.4) with the earnings estimatesdwrt from
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Table 6 � E�ects of tari� cuts on skill-demand inequality

(1) (2) (3) (4) (5) (6)
High/Low High/Medium Medium/Low

1991-2000 1991-2010 1991-2000 1991-2010 1991-2000 1991-2010

RT Cc 0.105 -0.890** 3.233*** 3.777*** -3.129*** -4.667***
(0.249) (0.361) (0.309) (0.297) (0.231) (0.354)

Observations 411 411 411 411 411 411
R-squared 0.584 0.626 0.843 0.864 0.817 0.861

Notes: Regression of changes in the di�erence of the share of employment accounted
for each skill level (high, medium and low skill occupations) on regional tari� cuts. The
unit of analysis is a micro-region. All regressions control for meso-region r time-�xed
e�ects. Observations are weighted by the total population. Standard errors are clustered
at the mesoregion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

the exercise described above, on the left-hand side as outcome variables. We analyze the

e�ects of tari� reductions on earnings across skill groups. While the high-skilled occupations

were una�ected by the increased import competition, medium- and low-skilled workers

su�ered persistent and relative decreases in their earnings. We �nd that a reduction in

tari�s of 0.1 log points leads to a decrease of 13% average earnings from medium-skilled

occupations and a decrease of 9% in low-skill occupations.

We also assess if there were changes in earnings di�erentials across skill groups.

Table 8 shows relatively small e�ects of tari� cuts on local average earnings log di�erentials.

The earning gap between high occupations and low occupations remained unaltered.

However, the workers' earnings from medium occupations diminished relative to the other

sectors, accompanying the fact that the sector su�ered the most with the tari� declines.

In the long run, the gap between high and medium occupations increased, and the gap

between medium and low decreased.

Finally, we �nd small e�ects of the trade liberalization on earnings di�erentials

across skill groups by gender. The results show that male workers from the high-skill sector

bene�ted with a slight increase relative to the medium-skilled sector, which diminished their

earnings gap compared to workers from low-skilled occupations. For female workers, there

was an increase in the earnings from low-skilled occupations compared to medium-skilled

occupations.
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Table 7 � E�ects of tari� cuts on earnings according to occupation
skill groups

(1) (2) (3) (4) (5) (6)
High-skilled Medium-skilled Low-skilled

1991-2000 1991-2010 1991-2000 1991-2010 1991-2000 1991-2010
RT Cc -0.415 -0.398 -0.717*** -1.353*** -0.487** -0.914***

(0.253) (0.257) (0.207) (0.212) (0.245) (0.250)

Observations 411 411 411 411 411 411
R-squared 0.490 0.511 0.692 0.848 0.742 0.831

Notes: Regression of changes in the average earnings for workers according to each skill
level (high, medium and low skill occupations) on regional tari� cuts. Unit of analysis is
a micro-region. All regressions control for meso-region r time-�xed e�ects. Observations
are weighted by the total population. Standard errors are clustered at the mesoregion
level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

Table 8 � E�ects of tari� cuts on earnings di�erentials
across skill groups

(1) (2) (3) (4) (5) (6)
High/Low High/Medium Medium/Low

2000 2010 2000 2010 2000 2010

RT Cc 0.0170 0.0863 0.106 0.199** -0.00105 -0.116**
(0.0763) (0.0829) (0.103) (0.0792) (0.0725) (0.0532)

Observations 411 411 410 411 411 411
R-squared 0.237 0.162 0.355 0.246 0.403 0.316

Notes: Regression of changes in the di�erence of workers' average earn-
ings for each skill level (high, medium, and low skill occupations) on re-
gional tari� cuts. The unit of analysis is a micro-region. All regressions
control for meso-region r time-�xed e�ects. Observations are weighted
by the total population. Standard errors are clustered at the mesore-
gion level.
Level of signi�cance: *** at 1%, ** at 5%, * at 10%.

2.8 Robustness Checks

2.8.1 Selection Bias

In section 3, we described the data used to document intergenerational mobility.

Using household survey data, we measure mobility for father�son and daughter-mother

pairs living in the same household. This poses a selection bias to our selected sample that

could result in inaccurate mobility measures. We try to remedy this potential threat to

our identi�cation by performing two robustness exercises.
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First, a child's decision to not co-reside with his parents and therefore live indepen-

dently, establishing their own household, might correlate with a microregion's exposure to

trade liberalization, or regions more exposed to tari� cuts have a greater/lower fraction of

co-residency. Such endogeneity problems could lead to biased estimates of the impact of

trade liberalization on IGM. We explore this point by examining whether trade shock has

had any in�uence on the share of adult children who are household heads or co-heads.

Table 2.A.5 in the Appendix A details the in�uence of tari� reductions on the

share of sons and daughters living independently. We identify households that are headed

or co-headed by independent sons(daughters) as follows. To identify households led or

co-led by such independent individuals, we initially limit our analysis to those aged 15 to

30. We then sift through the census data to �nd households that are headed or co-headed

by young adults and check if these individuals are employed.

The results show no e�ect of the trade liberalization on the share of independent

sons. Nonetheless, we notice that the coe�cients' sign is negative and statistically signi�cant

for daughters. However, that e�ect is accompanied by a pretend, indicating that the share

of independent daughters was already diminishing before the trade shock in the areas more

exposed. This indicates that the share of young adult females living with their parents is

increasing, so we capture this pattern using census data.7.

Our second strategy to deal with the source of selection bias involves the application

of propensity score weighting (PSW), recommended by Francesconi and Nicoletti (2006)

and Ahsan and Chatterjee (2017), to estimate the e�ect of the trade liberalization on

mobility. We procedure as follows.

Initially, we estimate the following selection model via probit regression:

s�
ic = � Z ic + uic (2.6)

wheres�
ic represents a latent variable associated to a binary indicatorsic , which equals one

if child i from region c lives with their parents, and zero if not; hence, whether the child

is in our sample.Z ic encompasses individual characteristics that are determinants of the

likelihood of a child residing with their parents, namely, the child age, if she lives in an

urban area, ethnicity and microregion �xed e�ects. Last,uic is a random error term.
7 Overall, This result is probably due to labor market changes for women, increasing their participation

in the labor market and increasing the average marriage age. As we are considering young adults, this
could indicate that women are leaving home later (to do)
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The PSW procedure operates under the assumption of selection on observables.

Thus, it assumes that the setZ ic correctly predicts the likelihood of a child living with

their parents. The predicted values resulting from the estimation of equation 2.6 are the

propensity scores, they re�ect the likelihood of a child residing with their parents based

on observable characteristics, with higher scores indicating a greater probability.

In the second step, we use the inverse of the propensity scores from the �rst step

as weights to assess the impact of trade liberalization on intergenerational mobility. We

run the di�erence-in-di�erences (DID) speci�cation below:

yict = � � PostRTCt + X 0
ict � + � c + � t + " ict (2.7)

whereyict is an indicator for a child i in microregion c and year t employed in a higher

ranked position.PostRTCt is an indicator variable for post-liberalization years.X ict is a

vector of individual controls such as age, age squared, ethnicity, lives in an urban area,

father/mother's age and education. Finally,� c and � t are microregion and year �xed

e�ects, respectively. Additionally, we cluster standard errors at the microregion-by-year

level, which is the trade shock variation level.

The PSW procedure implies that the weighting in Equation (2.7) places a higher

weight on children with a low probability of co-residing with their parents. Thus, the

weighting simulates a representative sample that contains all children. Together with our

identi�cation hypothesis in this setting -which is obtained by comparing across microregions

the changes in the probability of children who presented absolute upward mobility before

and after the trade shock with those exposed di�erentially to the shock due to di�erences

in the initial industrial composition of regions- this exercise reinforces con�dence in the

unbiased results estimated in section 2.6.

Table 2.A.6 presents the results from using this method, separating the son-father

sample in Panel A and the daughter-mother sample in Panel B. Column (1) shows the

baseline results. Column (2) considers individual controls. In column (3), we introduce

pre-shock microregion characteristics, including the white and urban population shares,

illiteracy rate, government spending per capita and income per capita. This speci�cation

controls for di�erences in initial conditions that could in�uence intergenerational mobility

trends over time.

The PSW procedure in column (1) Panel A with upward occupational mobility as

the outcome variable denotes a negative and statistically signi�cant coe�cient for trade
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liberalization close to our baseline result in magnitude. We �nd that a 0.1 log point decline

in tari� levels is expected to decrease 6,5% the probability of a son working in a higher

ranked occupation compared to his father relative to sons from microregions less exposed

to the trade liberalization. In columns (2) and (3), the coe�cient size decreases with the

introduction of individual controls but remains statistically signi�cant. Looking to Panel

B, we observe a stable, negative and signi�cant e�ect of tari� reductions on the probability

of daughters succeeding their mothers.

We proceed with the analysis looking to absolute income mobility for children

whose parents are below the median income. The outcome variable is an indicator for

the children's percentile among the children income distribution being higher than her

father's rank in the parental income distribution. The results in columns (4)-(6) show a

reduction of approximately 5% in the probability of sons succeeding their fathers relative

to less exposed regions. For daughter-mother pairs, exhibited in Panel B, there is also a

reduction (2%) in this probability. If anything, this result di�ers from our baseline result,

where there is no evidence between trade liberalization and changes in the expected rank

of daughters at the25th percentile.

Finally, from columns (7)-(9), we look for the educational attainment of children

and parents. Here, the outcome variable is an indicator of whether a son(daughter) has

higher years of schooling compared to his(her) father(mother). Column (9) denotes a

signi�cant reduction of 16% in the probability of sons succeeding their fathers in years of

schooling, thus very close to our baseline result in the relative mobility using rank-rank

estimates of intergenerational educational mobility. For daughter-mother pairs, there is

a reduction of around 5% in the likelihood of upward mobility and below the baseline

estimate.

Together, the results described in Table 2.A.5 and Table 2.A.6 support our identi�-

cation hypothesis alleviating concerns over the endogeneity induced by the co-residency in

our data. We showed that exposure to liberalization did not a�ect the share of independent

children. If anything, the potential selection bias from co-residency unlikely a�ected our

baseline estimates in section 2.6 as our estimates for upward mobility using the PSW

procedure are very close to the baseline results.

Another factor that might introduce selection bias is the exclusion of individuals over

the age of 30 from the analysis. This decision aimed to reduce the likelihood of including

children whose parents are retired, thereby lacking current occupational information. In
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Table 2.A.7 of our robustness checks, we explore the impact of trade liberalization using

alternative age thresholds�speci�cally, 25, 35, and 40 years�to determine if our initial

age limit a�ects the outcomes. In Panel A, we assess father-son pairs, while Panel B

focuses on mother-daughter pairs. We evaluate the changes in the share of children with

higher-ranked occupations from 1991 to 2000 from columns (1) to (3) and from 1991 to

2010 from columns (4) to (6). In all cases, the coe�cient of the tari� cuts is negative and

statistically signi�cant, aligning closely with our primary �ndings in magnitude.

2.8.2 Additional robustness checks

An example of a potential concern with our identi�cation strategy is the selective

migration of individuals. If trade liberalization is inducing migration across regions as

workers' response to the negative economic shock in their local labor market, then our

estimated impact of tari� changes in IGM is not entirely driven by the impact of tari�

cuts on the local labor market, but is biased by the migration of individuals from regions

more a�ected to microregions less impacted. To verify this confound in our results, we

re-estimate our baseline exercise for upward occupational IGM in columns (1) and (2) of

Table 2.A.8, using a sample excluding children that were not born in the municipality of

residency. The estimated coe�cient remains negative and signi�cant for both sons and

daughters, even using this restricted sample.

Alternatively, migration could be driven by the self-selected individuals. Our results

show that IGM is relatively lower in microregions more a�ected by import competition. It

could be that individuals with higher chances to exhibit upward IGM (i.e., enterprising

individuals) tend to leave these regions to search for better opportunities in less a�ected

areas, such as microregions that are focused on sectors where tari� cuts were shorter. If

so, we would expect the trade shock to correlate with migration rates across regions. In

columns (3) and (4) from Table 2.A.8, we investigate the relationship between in-migration

to a microregion and its exposition to trade liberalization where the outcome is an indicator

variable equal to one if a child has migrated into the microregion and zero otherwise. All

coe�cients are statically insigni�cant and small in terms of magnitude compared to the

long-run response of in-migration. In general, the results presented in Table 2.A.8 indicate

that migration is hardly a threat to our identi�cation, as it is not determined by tari�

reductions and excluding migrants in our sample does not a�ect the baseline results.

In Section 2.4.2, we de�ned our measure of upward occupational mobility as when
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a child works in a higher-ranked occupation than their parents, where the ranking of

occupations was de�ned according to the average educational attainment of the individuals

working in each occupation. As an alternative ranking measure, we use a wage and

earnings-based occupation ranking to assess our previous estimates' robustness.

We calculate each occupation's average wage and earnings to account for the

di�erence between the formal and informal sectors and self-employed workers. It could be

that regions facing higher liberalization also coincided with high participation of informal

workers in those more relevant occupations. In this case, we would observe a di�erence

in the estimated impact of the tari� cuts using the two measures. Table 2.A.9 shows the

e�ect of tari� cuts considering both measures of ranking. It is possible to observe that

the estimated coe�cient remains negative and statistically signi�cant, similar to baseline

estimations in section 2.6 in terms of magnitude. This exercise demonstrates that our main

results are robust to these alternate rankings.

2.9 Conclusion

In this paper, we leverage the Brazilian trade liberalization episode in 1991, which

provided an external source of variation in import tari�s, to investigate the causal link

between international trade and intergenerational mobility. Our method involves classifying

individuals by occupation using an extensive survey dataset and correlating this with

industry-speci�c tari� reductions across Brazilian regions. We then explore how these

regional variations in exposure to trade liberalization in�uence upward mobility.

Our �ndings indicate that the liberalization shock resulted in lower levels of

intergenerational mobility and had gender-distinct e�ects. Regions more impacted by the

tari� reductions experienced a persistent relative decrease in occupational mobility and a

long-run decline in absolute income and relative educational mobility compared to less

a�ected regions. Moving a region from the 10 to the 90 percentiles in the distribution

of the regional tari� cut correlates with a decrease in the absolute income mobility of

approximately 7 percent for son-father pairs in the long run and 11 percent for daughter-

mother pairs in the medium run. In turn, the proportion of sons with better occupations

than their fathers presented a persistent reduction through the years (10 percent in the long

run). In comparison, daughter-mother pairs presented a stable but permanent reduction

of 7.5 percent.
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We delve into the mechanisms behind these e�ects, �rst examining whether trade-

induced declines in skill demand due to shifts in production towards less skilled sectors

could explain our results. We show that the share of low-skilled occupations in the labor

market increased 7% in areas more exposed to tari� cuts, indicating a decrease in the

representation of high- and medium-skilled jobs relative to low-skilled ones. Furthermore,

we also show di�erential e�ects on earnings across skill groups. While the high-skilled

occupations were una�ected by the increased import competition, medium- and low-skilled

workers su�ered persistent and relative decreases in their earnings.

We contribute to the literature on the interplay between trade and intergenerational

mobility (Ahsan and Chatterjee, 2017; Mitra et al., 2022) by investigating income, occupa-

tional, and educational mobility, considering both sons and daughters and demonstrating

that the role played by trade shocks on mobility and its mechanisms di�er across genders.

Furthermore, our �ndings deviate from prior studies by highlighting a negative correla-

tion between trade liberalization and social mobility levels within the speci�c context of

Brazilian trade liberalization.

Our research underscores the adverse e�ects that trade can have on intergenerational

mobility, particularly in widening the gap of socioeconomic di�erences between genders.

This highlights the need for policymakers to design complementarity policies, such as

redistributive policies and initiatives to promote more equality of opportunities for younger

generations. These measures are crucial to counteract the potential frictions that trade

can introduce into the social structure.
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3 China Shock and Slums

Abstract

Rural-to-urban migration has been an issue that has been raised with the structural

transformation of developing countries transitioning from rural to urban activities. In this

paper, we aim to explore the e�ects of the China trade shock in Brazil on the share of people

living in slums. Brazil's trade with China predominantly involves exporting agricultural

and extractive goods, while the growth in imports was concentrated in manufactures.

We leverage this unique context and construct two measures of exposition to trade, one

local and the other at the origin of migrants. We �nd that local exposition to import

competition is correlated with reductions in the population living in slums, and export

demand at the origin reinforces this e�ect, deterring migrants from moving from rural to

urban areas.

Keywords: Trade Shocks; Local Economy; Slums; Brazil.

JEL classi�cation: F14, F16, O1, R23, J61.
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3.1 Introduction

According to the United Nations, in 2020, around 20% of the population in develop-

ing countries lives in urban slums, with multiple countries having more of their population

there than in rural areas.1 With the process of globalization in the last decades, develop-

ing countries have vastly reallocated their population from rural areas and agricultural

activities towards urban areas and manufacturing and services sectors. Those people go to

the cities in search of a higher quality of life and better opportunities in the labor market.

However, many rural-to-urban migrants end up living in slums where the housing prices

are lower and serve as a "stepping-stone" for poor people to live in urban areas.

In such a context of socioeconomic transformation, it is necessary to understand

how the occurrence of economic shocks might in�uence the process of slum growth and

impact its determinants. Recent literature indicates that regions facing intensi�ed foreign

competition often see labor market conditions worsen (Autor et al., 2013; Kovak, 2013). As

a consequence, the poverty rate and poverty gap tend to increase in those areas (Topalova,

2010), pushing vulnerable people to no longer be able to bear the costs of living in formal

houses.

Our paper studies the in�uence of trade integration on urban slum development

in Brazil, particularly in the context of the increasing trade between Brazil and China

from 2000 to 2010, often referred to as the "China trade shock." The Brazil-China rise

in trade was particularly interesting because of its two-sided components, with Brazil

exporting primarily agricultural and mineral products to China, which largely bene�ts

rural economies. Conversely, China's exports to Brazil have been heavily focused on the

manufacturing sector, intensifying import competition in urban areas (Costa et al., 2016).

This distinctive pattern of the Brazil-China trade increase presents a unique lens

through which to examine the dynamics of rural-to-urban migration, especially those

migrants who end up living in urban slums. As Brazil expanded its exports to China,

focusing on agricultural and extractive goods, this trade likely had varied impacts on rural

populations. On one hand, it could have provided a boon to rural economies, potentially

slowing migration by o�ering more local employment opportunities. On the other hand,

those who decide to migrate to urban areas face a new challenge exacerbated by the same

trade relationship: rising import competition from China in the manufacturing sector.
1 Data from "Housing, Slums and Informal Settlements", UN Habitat.
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This competition puts pressure on local manufacturing jobs ��often the very opportunities

rural migrants might seek�� and could lead to greater employment instability, pushing

migrants towards the informal economy or into overcrowded slums. Thus, more export

demand at the origin constitutes a "pull" e�ect (from the perspective of destiny) for those

people that could migrate in the future, while increased import competition at the origin

would constitute a "push" e�ect.

The Brazil-China trade dynamics thus not only in�uence the economic landscape

but also have profound social implications, particularly for those navigating the transition

from rural to urban life. This scenario underscores why the Brazil-China trade rise is

a compelling case to study the nuanced impacts of global trade on domestic migration

patterns and urbanization, especially in the context of developing economies. Thus, the

total impact of the China trade shock has two components: i) a local, constituted by the

negative e�ects on the local labor market; and ii) a migration, channelized by the push

and pull e�ects at migrants origin.

Our analysis has two main steps. First, we analyze the direct e�ect of import and

export shocks on the percentage of people living in slums. Exposition to the China trade

shock depends on the pre-reform industry composition (share of total employment among

sectors) across local economies and the size of tari� cuts. Regions more specialized in

industries that su�ered from increased trade with China were more exposed to import

competition (export demand) than those specialized in sectors where trade was smaller.

Hence, we explore a shift-share design as developed in Costa et al. (2016) to assess local

exposition based on the "regional import shocks" and "regional export shocks". Second,

we address the in�uence of migration on slum growth separately by constructing two

alternative migration-weighted average instruments for migrants' push and pull shocks.

Speci�cally, we relate di�erentiation between destination municipalities in their pre-existing

migration networks with di�erent regions of origin (the "share") and the later change in

trade with China in the origin of those migrants (the "shift"). This allows us to distinguish

each of the components underlining the total e�ect of the China trade shock on slums.

As evidenced by Borusyak et al. (2022), the insight behind our strategy �nds

support in the �aw of standard migration regression which overlooks the two-sided aspect

of choosing destinations. As workers evaluate economic situations to determine if and

where to relocate, their choices hinge on both the impact on their present location and

the conditions in other possible destinations. A few studies in this �eld have previously



Chapter 3. China Shock and Slums 77

recognized this spillover problem and have implemented similar strategies to tackle it

(Albert et al., 2021; Imbert et al., 2023).

After estimating the impact of the local and migration trade shocks on the popula-

tion in slums, we delve into the underlying mechanisms that may have contributed to these

e�ects. Drawing inspiration from the literature on the slum formation (Cavalcanti et al.,

2019) and the in�uence of labor market conditions on poverty (Topalova, 2007, 2010) and

inequality (Goldberg and Pavcnik, 2007), we focus on income inequality, employment rates

and wages as potential mechanisms. As in Kovak (2013) and Dix-Carneiro et al. (2018),

we use net out-of-composition wages and employment rates from a Mincer regression to

compare similar individuals.

The paper proceeds as follows. The following section summarizes the data and

provide descriptive statistics. Section 3.4 illustrates the empirical strategy. Section 3.5

shows the results on population in slums and investigates the labor market e�ects and the

determinants of slum formation pointed by the literature, as potential mechanisms guiding

the connection between trade exposition and slum outcomes. Section 3.6 concludes.

3.2 Context

China's accession to the World Trade Organization (WTO) in December 2001

marked a pivotal moment in global trade and ignited profound social transformations

within the country. This historic entry signaled China's integration into the global economic

system, compelling the nation to adopt more transparent and market-oriented trade

practices. It facilitated a dramatic expansion in China's international trade, making it

one of the world's largest trading powers and a central hub in global supply chains.

The economic growth spurred by increased trade and foreign investment contributed to

signi�cant social changes, including rapid urbanization, the emergence of a substantial

middle class, and improvements in the standard of living for millions of Chinese citizens.

The trade relationship between Brazil and China, signi�cantly in�uenced by China's

accession to the WTO, has had profound impacts on Brazil's economy and its position in

global trade. China's emergence as one of Brazil's leading trade partners has fueled Brazil's

economic growth through demand for commodities such as soybeans, iron ore, oil, and gas,

which are pivotal to Brazil's export economy. This commodity-driven trade has helped

Brazil achieve substantial trade surpluses with China, contributing to economic stability
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and growth. Additionally, the in�ux of Chinese manufactured goods has challenged Brazil's

domestic industries, impacting local businesses and employment.

3.3 Data and summary statistics

In our analysis, we follow the previous literature (Kovak, 2013; Dix-Carneiro and

Kovak, 2015; Costa et al., 2016; Hirata and Soares, 2016; Dix-Carneiro and Kovak, 2017)

and use the microregional level of aggregation as unit of analysis. The Brazilian Statistical

Agency IBGE (Instituto Brasileiro de Geogra�a e Estatística) identi�es a micro-region as

a group of neighboring municipalities that are economically cohesive and share similar

geographic and productive features. To adjust for change in the boundaries, creation,

and extinction of municipalities during the period of analysis, based on the approach by

Reis et al. (2008) we group municipalities to create 411 distinct micro-regions that are

consistently recognized from 1980 to 2010.

3.3.1 Data sources

Slums information : In Brazil, the term 'slum' lacks an o�cial description, yet

the concept of 'subnormal agglomeration' is recognized through the Brazilian Population

Censuses (IBGE). This term applies when three speci�c criteria are met: (i) the presence

of a minimum of 50 dwellings, (ii) the unlawful occupation of land, and (iii) chaotic urban

development and/or the absence of essential utilities like sewage or electrical services. As

a result, the idea of a 'subnormal agglomeration' closely aligns with what is commonly

understood as a 'slum'. We use this de�nition and consider it a 'slum dweller' if the

person lives in a housing unit located in an area classi�ed by the Census as a subnormal

agglomeration. At the baseline year, according to the 2000 Population Census, Brazil had

6,549,472 people living in slums (3.8% of the total population). There were 1,656,153

housing units classi�ed as subnormal agglomerations (3,7% of the total housing units).

Furthermore, a large share of the individuals living in slums are migrants. Table 1

shows the migrant percentage of the population in slums and the country. We can note

that migrants account for a higher fraction of the slum dwellers (42%) than compared to

the country average (37%) in 2000. Also, when we look for the origin of those migrants,

we observe that the migration from rural areas to slums is higher than for the rest of the
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Table 1 � Migrants, (% of total population)

Year Slums Brazil

1991 - Migrants/Population 0.41 0.36

from Rural Areas/Migrants 0.39 0.29

from Urban Areas/Migrants 0.59 0.70

2000 - Migrants/Population 0.42 0.37

from Rural Areas/Migrants 0.21 0.17

from Urban Areas/Migrants 0.69 0.71

Source: Brazilian Census, IBGE. Rural and Urban migrant infor-
mation is provided for those individuals who lived in a di�erent
city 5 years before the surveys (1991 and 2000).

country. This pattern indicates that slums are seen as a �rst point for people who are

migrating from rural to urban areas in search of better economic opportunities.

International trade : For our analysis concerning trade exposure and instrumental

variables used, we rely on trade �ow data from the BACI database, maintained by the

Centre d'Etudes Prospectives et d'Informations Internationales (CEPII). This database

harmonizes information from importers and exporters as found in the United Nations

Statistical Division's COMTRADE database. BACI database summarizes the annual

aggregate value of bilateral trade (in thousands of US dollars), categorized under the

6-digit level of the Harmonized System. In our analysis, we speci�cally examine the data

from 2000 and 2010, using the US GDP de�ator provided by the US Bureau of Economic

Analysis to transform 2000 values to 2010 US dollars.

Labour market and socioeconomic data : Information on individuals' employ-

ment status (whether they are employed) and their earnings/wages are obtained from the

Census. Since our analysis requires the combination of data on individuals employed in

the 2000 census with the trade data from 2000 and 2010 across various sectors, we follow

Costa et al. (2016) and draw information on the sector of activity using the 5-digit CNAE

Domicílio classi�cation from the 2000 Brazilian census. Trade data products for 2000 and

2010 are then assigned to sectors based on a matching correspondence that links trade

data products with the CNAE Domicílio.

Also, we use census data to estimate household income inequality per capita and
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Table 2 � Descriptive Statistics

Variable Mean Std. dev.

� Sm (% pop in slum) 0.01 0.03

� Sm (% pop in slum) - Pretrend -0.00 0.02

I m (Import Competition) 276.47 302.56

X m (Export Competition) 462.56 790.58

ivI 53.09 77.17

ivX 183.74 376.42

MigI m 411.48 178.18

MigX m 443.37 262.05

Notes: This table presents descriptive statistics of variables de�ned
in Section 3.

assess individual characteristics such as education, ethnicity, and urban residency, to

construct microregion measures. Additionally, we analyze annual expenditure and revenue

data at the municipal level, provided by the Brazilian Ministry of Finance. We also compute

the number of formal establishments and the formal wage bill for each micro-region using

the Registro Anual de Informações Sociais(RAIS), a comprehensive administrative dataset

from the Ministry of Labor. 2

3.3.2 China-Induced Local Economic Shocks

We combine variation across both observations (activity sector and individual

sector) at the micro-regional level and some other common dimension (import and export

change in trade) to construct an instrumental variable, similar to the Bartik instruments

commonly used as shocks to local labor demand (Autor et al., 2013). Following Costa et al.

(2016), we de�ne the exposure to the China trade shock as:

X m �
X

j

Lmj; 2000

LBj; 2000Lm;2000
� X j

I m �
X

j

Lmj; 2000

LBj; 2000Lm;2000
� I j

(3.1)

2 RAIS contains administrative records from the Ministry of Labor documenting all formal employment
and establishments.
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where Lmj; 2000 denotes the total number of workers in sectorj within microregion m,

LBj; 2000 represents the Brazil total number of workers in sectorj and Lm;2000 is the total

of workers in microregionm. � symbolizes the long di�erence between 2000 and 2010 in

imports from China, I m , and exports to China,X m .

Additionaly, we also include a net imports component of the China shock:

Tm �
X

j

Lmj; 2000

LBj; 2000Lm;2000
� 2000;2010 [I j � X j ] � (I m � X m ) : (3.2)

whereT > 0 (T < 0) represents areas more susceptible to competition of imports (export

demand) from China.

Figure 1 presents the distribution of China-induced import shock (a) and export

shock (b) across micro-regions. Regions experiencing larger increases in trade are denoted

with a darker hue, while those regions less a�ected are shown as lighter. One notices that,

in general, the import competition was more intense in the South and Southeast, while the

export demand was more signi�cant in the Midwest and parts of the South. Importantly,

the map reveals a signi�cant degree of heterogeneity in trade-induced shocks across regions.

This variation is high even within the same state, supporting our identi�cation as our

model is estimated in terms of di�erences and includes mesoregion �xed e�ects in the

analysis. This is comparable to including mesoregion-speci�c time trends in a panel setting.

Instrumental Variables

The main identi�cation threat to assess the impact of the China trade shock is

that the trade dynamics between Brazil and China might re�ect Brazil-speci�c supply

or demand shifts in sectors that also saw signi�cant trade variations with China. This

complication arises from factors other than the increase in China's productivity and

reductions in trade costs. The conventional approach recommended in the literature to

address this issue involves using an instrumental variable that uses information on the

expansion of trade between China and countries other than Brazil from 2000 to 2010

(Autor et al., 2013; Costa et al., 2016).

We proceed with a similar strategy to Costa et al. (2016) and clean global price

and quantity changes correlated with world-level shocks. This allows us to account for

Brazil-speci�c sectoral trends and world-level shocks. Formally, we use the interaction of



Chapter 3. China Shock and Slums 82

Figure 1 � Regional distribution of exposition to trade with China

(a) Import Shock (b) Export Shock

Notes: This �gure shows the geographical distribution of microregions in Brazil based on quintiles of
import shock I m and export shockX m .

initial trade with �xed e�ects derived from the following preliminary regressions:

� ~I ij

~I ij; 2000
= � j + � China;j + � ij

� ~X ij

~X ij; 2000
= 
 j + � China;j + uij :

(3.3)

where the outcome variables are the growth rate of the total imports~I ij and total exports
~X ij of a country i in a given sectorj , to all countries excluding Brazil. � j and 
 j are

sector-�xed e�ects that capture sectoral world-level shocks that a�ect the mean growth

rate across countries other than Brazilian imports and exports. Our parameters of interest

in the regressions above are the dummies for trade with China,� China;j and � China;j , which

give us the di�erence in sectorj trade growth rates related to China excluding trade with

Brazil. Importantly, we weigh the regressions by 2000 trade volumes; this gives us that the

�xed e�ects estimates are not biased by outliers in growth rates of countries with small

participation in world trade.

Then, we use the resulting estimates ^� China;j and ^� China;j to construct our instru-

ments. We multiply the estimates by Brazil-China trade �ows in 2000,� Î j � I j; 2000�̂ China ;j
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and � X̂ j � X j; 2000 ̂ China ;j . Finally, the microregion-level instruments are de�ned as

follows:
ivX m �

X

j

Lmj; 2000

LBj; 2000Lm;2000
� X̂ j

ivI m �
X

j

Lmj; 2000

LBj; 2000Lm;2000
� Î j :

(3.4)

One should note that the terms� ~I ij and � ~X ij would be equal to zero for all sector

j if the trade between China and other countries than Brazil had evolved in the same way

as worldwide trends over this period in each sector. The variablesLmj; 2000, LBj; 2000 and

Lm;2000 are the same ones used in Eq. (3.1).

3.4 Empirical strategy

We assess the overall impact of trade shocks from China on slum prevalence using

the two-stage least squares (2SLS) approach. Our baseline speci�cation is thus as follows:

� ln Sm = � I I m + � X X m + W 0
m 
 + � m (3.5)

where import (I m ) and export (X m ) shocks were de�ned by Eq. (3.1).Sm is the percentage

of the population in regionr that lives in slums and� denotes its variation over the 2000

to 2010 period. We incorporate a series of controls for microregion characteristicsWm .

The 2SLS approach employs instruments for both importI m and export X m shocks as

previously de�ned in Eq. (3.4).

In our analysis, we want to make sure that we are comparing the changes in the

outcomes between microregions with similar economic structures but di�erentially exposed

by the China trade shock between 2000 and 2010. In every regression analysis, we adjust

for several factors at the microregion level as of the year 2000, including: (i) the log of

per capita income; (ii) the proportion of workers in informal employment; (iii) the size of

the local labor force; (iv) the percentual of illiteracy; (v) the percentage of the population

living in rural areas; (vi) government spending per capita; (vii) the proportion of white

population. Additionally, as the import and export shocks might be more concentrated in

one of the broader economic sectors, we also include the percentage of the microregion's

labor force engaged in the agricultural, extractive, and manufacturing sectors as of 2000

as controls. The regressions are weighted according to the microregion contribution to the

national workforce, with standard errors clustered by the 91 mesoregions.
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Migration Push and Pull Shocks

Up to this point, our analysis has concentrated on the local component of the

China trade shock. However, it is important to acknowledge that these regression models

may not capture the indirect impact of immigration on slum formation(Borusyak et al.,

2022). To address these potential identi�cation issues, we follow Imbert et al. (2023) and

implement a migration-weighted average of trade shocks in other locations. Speci�cally, we

leverage variation in pre-established migration networks across destination municipalities

with di�erent origins to count the share and trade changes in those origin microregions

as the shift to build exogenous push and pull shocks that motivate migration from these

origins. The formulation of our instruments is as follows:

Mig I
m =

X

o
� o;m I o

Mig X
m =

X

o
� o;mX o

Mig T
m =

X

o
� o;mTo

(3.6)

where� o;m represents the proportion of migrants from origino among migrants who had

come at destinationm between 1995 and 2000.3 As before, import (I o) and export (X o)

shocks are the same as in Eq. (3.1).

In this analysis, we aim to separate the e�ects of the local and immigration

components. Speci�cally, if the areas of origin of those who migrated previously to the

shock are more a�ected by import competition from trade with China, then we should

expect an increase in the �ow of migrants pushed by negative e�ects on the origin local

labor market. This push would then make the share of people living in slums increase in

the destiny of the migrants. In the opposite direction, more export demand from China

would decrease the �ow of migrants pulled by positive impacts on the labor market and

slow the growth of slums at the common destiny of the migrants denoted by the previous

migration network.

Figure depicts the percentual contribution of each place of origin of the migrants

living in slums. One can note that there is a concentration of migrants from microregions

in the North, Northeast and Midwest of the country. This is in line with the shock in

export demand from China that primarily a�ected the Midwest. Thus, this geographical
3 Unfortunately we are unable to trace back more years as the 2000 Census only contains retrospective

information on migration going 5 years back.
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