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ABSTRACT 

This thesis includes three papers that fall in the Applied Microeconomics subject, two of 

them of Applied Political Economics and the other of Economics of Education. The first 

chapter investigates whether the election of women to the municipal government affects 

the political market to other women, reducing up a predetermined voters' preference of 

not to vote for women. To perform the exercise, I use a Regression Discontinuity 

experiment, which explores elections in which a woman barely lost or won by a small 

margin of votes, being the winner gender a random variable. Results show that the 

election of a woman has impact only in more favorable environments to elect female 

politicians (we used the percentage of elected female councilors as measure) or where 

there are better candidates (measured by schooling years). The second chapter estimates 

the impact of school quality disclosure on the migration of students between schools. The 

idea is that to become public the quality signal, schools and students have incentives to 

adapt themselves conforming their demand for quality. For this, I explore a Fuzzy 

Regression Discontinuity Design for one of the IDEB's disclosure criteria be the school 

have at least 20 students enrolled in the evaluated series. The results show that schools 

that had released IDEB experienced more migration of students. This is true, in special, 

for students in situation of vulnerability. The second chapter analyses the exogeneity 

hypothesis of Brazilian trade liberalization, promoted in the late 80's and early 90's. There 

is a vast literature that explores the effects of trade liberalization on labor market, income 

inequality, poverty and economic growth. These works consider the Brazilian process of 

liberalization as uncorrelated with the demands of any particular economic activity sector, 

which would justify using the opening period as an instrument to deal with endogeneity 

in the estimation. We present evidence that, while not correlated with any sector, the 

opening was correlated with the distribution of political capital of the central government 

during this period, and may have acted as a clear strategic political empowerment. 

Keywords: mayoral elections, female leaders, school accountability, school migration, 

IDEB, trade liberalization, Collor government. 

 

 

 

 

 

 

 

 

 



 
 

 

RESUMO 

Esta tese é constituída por três capítulos que se enquadram na área de Microeconomia 

Aplicada, sendo dois deles de Economia Política Aplicada e o outro de Economia da 

Educação. O primeiro capítulo investiga se a eleição de mulheres para a prefeitura 

impacta a inserção de outras mulheres no mercado político, reduzindo-se assim uma 

preferência pré-estabelecida pelos eleitores de não votar em mulheres. Para realizar o 

exercício, utiliza-se um experimento de Regressão em Descontinuidade onde explora-se 

eleições em que uma mulher perdeu ou ganhou por uma margem pequena de votos para 

um candidato homem, a ponto do gênero eleito ser aleatório. Os resultados mostram que 

a eleição de uma mulher tem impacto apenas em ambientes mais propícios a eleger 

mulheres (o que foi mensurado aqui pelo percentual de vereadoras eleitas) ou em locais 

onde os candidatos tinham maior qualidade (medido pela escolaridade). O segundo artigo 

estima o impacto da divulgação da qualidade escolar sobre a migração dos alunos entre 

escolas. A ideia é que ao tornar-se público o sinal de qualidade, escolas e alunos têm 

incentivos para se adaptarem conforme sua demanda por qualidade. Para isso, explora-se 

um desenho de Regressão em Descontinuidade Fuzzy devido a um dos critérios de 

divulgação do IDEB ser a escola ter no mínimo 20 alunos matriculados na série avaliada. 

Os resultados mostram que as escolas que tiveram IDEB divulgado tiveram maior 

migração de alunos e, em especial, de alunos em condições de vulnerabilidade. O terceiro 

artigo avalia a hipótese de exogeneidade da abertura comercial brasileira, promovida no 

final da década de 1980 e início da de 1990. Há uma vasta literatura que explora os efeitos 

da abertura comercial sobre o mercado de trabalho, desigualdade de renda, pobreza e 

crescimento econômico. Tais trabalhos consideram o processo de liberalização brasileiro 

como não correlacionado com as demandas de nenhum setor de atividade econômica 

específico, o que justificaria utilizar o período de abertura como um instrumento para 

lidar com endogeneidade nas estimações. Nós apresentamos evidência de que, embora 

não correlacionado com nenhum setor em especial, a abertura estava correlacionada com 

a distribuição de capital político dos governos nesse período, e pode ter funcionado como 

uma estratégica clara de fortalecimento político ou, pelo menos, teve o contexto político 

como um facilitador do processo.  

Palavras-chave: eleições para prefeitos, líderes mulheres, school accountability, 

migração escolar, IDEB, abertura comercial, Governo Collor 
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Chapter 1 - Electoral Gender Stereotypes:  

What changes when a woman becomes the local political leader? 

 

 

1.1 Introduction 

The glass ceiling, or the low number of women at the top positions of most careers, 

is a concern in many modern societies. Understanding the causes of this imbalance is 

important to design correct interventions that can mitigate it. Specifically in the political 

arena (Lawless 2004; Beaman et al. 2009; Paola et al. 2010; Baltrunaite et.al. 2014), there 

is an important relative lack of women in the legislative and executive elected offices. 

According to the literature, the low representation of women in politics is mostly due to 

discrimination within political parties because of fear of losing “rent-positions”, typically 

reserved to men and because female candidates may be thought as less able to attract 

voters (Lawless and Fox 2012; Paola et al. 2010). To overcome this barrier and increase 

female participation in politics, a large number of countries have adopted reservation 

policies, such as quotas, for female candidates (Duflo 2005).1 This policy allows women 

endowed with the correct political skills to induce the electorate to vote for them in future 

elections, thereby changing cultural attitudes with regard to appropriate roles for women 

(Paola et al. 2010). Indeed, successful female politicians seem to be able to change the 

way women are seen in politics, as there is already a robust set of empirical evidence 

showing that female officials are associated with less corruption (Dollar, Fisman and 

Gatti 1999; Sen 1999), a greater provision of public goods (Duflo and Topalova 2004) 

and better quality public goods when they are more educated than men (Baltrunaite et.al. 

2014).  

Electorate may form generalizations (stereotypes) about female politicians and 

attribute to them a defined set of characteristics. For example, voters may rank female 

candidates as worse politicians than male candidates, or may associate them with 

implementing types of policies that men do not implement. Being exposed to a female 

local leader allows the electorate to update its beliefs regarding female politicians. We 

call the change in beliefs, that is materialized in how the distribution of votes by gender 

changes, as a change in the “electorate’s gender stereotype” (EGS). 

                                                           
1 Following Schwindt-Bayer (2009), the quota represents a “fast tracking of gender equality.” See the report 

“Electoral quotas for women: an international overview” (2013). 



11 
 

It is unclear from the existing literature, however, whether this effect on gender 

stereotype is in fact a change in voters’ stereotypes about the role in politics of women in 

general, a change in the role of women at the specific office occupied by the female 

elected politician, or a change in the perception of the ability of the elected women 

themselves.  

In this paper, we investigate whether an exogenous change in the degree of 

exposure to a female political leader has any impact on increasing society’s acceptance 

of other women in several key elected offices. We measure the role that exposing the 

electorate to an elected female politician has on other female candidates that are running 

for other offices. Because we are not looking at the same elected women running again 

for other offices or other women running for the same office as the elected female 

politician, we are isolating the “gender channel”. Being specific, we center our attention 

on the ratio between intra-municipal votes given to female and male candidates running 

for several different political offices and show that that the election of a local female 

leader can alter voters’ gender stereotypes, measured by this ratio. Potential mechanisms 

behind this finding are that these changes are induced by a positive “boost” such as a 

female leader who awakens other women to progress in their careers or social positions 

(Bhavnani 2009; Beaman et al. 2012) or to correct the belief, among female and male 

voters, that women do not have the required capacities to be in leadership positions 

(Aronson et al. 1999; Crozet and Claire 1998; Blascovich et al. 2001; Davis and Silver 

2003).  

The vast majority of the literature concentrates on the effects of women in political 

offices on future relative chances of women in the same specific offices (Bhavnani 2009; 

Beaman et al. 2009; Paola et al. 2010; Baltrunaite et al. 2014; Ferreira and Gyourko, 

2015), which are either councilor or mayor. One possible reason for investigating the 

effect on only one specific office and not on a larger number of political offices is related 

to the specifics of electoral systems, which those studies have been conducted for.2 We 

take advantage from the Brazilian electoral system that combines absolute majority 

voting for executive offices, including mayoral elections and party-list proportional 

                                                           
2 For example, election to legislative and executive offices can involve either multiple local districts (i.e., 

state or federal authorities are elected by a district that is either the state or the nation) or only one local 

district (i.e., mayors and councilors). Works dealing with gender stereotypes for different offices are very 

difficult to carry out with the geographical differences that exist in electoral districts. We select four 

democracies (Brazil, Italy, U.S., and German) on Tables A1 and A2 on appendix as an illustration with the 

problem. 
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representation for legislative offices (state and federal deputies and councilors). There are 

two interesting aspects of the Brazilian electoral system that are useful for us. First, the 

election of mayors and councilors occur every four years but two years after those for 

state and federal-level offices (deputies, senators, governors and president). Second, the 

electoral district of the local elections is the municipality, whereas the electoral district of 

the elections of state and federal deputies is the state. This setup allows us to look at the 

impact of electing a female mayor on the municipal electorate behavior toward other 

women running for different offices, such as for state and federal deputy, six years after 

the mayoral election. 

We measure EGS by counting the relative number of votes on female candidates 

instead of number of elected female candidates and their chances of being elected. Our 

measure is therefore not influenced by how the electoral rules determine which candidate 

will eventually be elected, that is, it is robust to the type of link between elected candidates 

and votes given within local districts.  

We use close mayoral elections in Brazil as a device for obtaining an exogenous 

variation in the gender of the local leader and for evaluating how this affects the relative 

future voting success of female politicians in the municipality. Mayors occupy an 

important and heavily contested office in Brazilian politics (Miguel 2003), considering 

that since the 1988 Federal Constitution, municipalities have institutional autonomy for 

establishing their own policies. We have data on votes by municipality and gender for 

different elected offices with two different electoral district geographical coverages, the 

municipality and the state. Overall, there are 5,565 municipalities grouped into 27 states. 

Elections for state and federal deputies are based on an open list proportional system and 

all votes within the state are counted in for the final electoral result. For those elections, 

we do not investigate whether candidates were elected or not; instead, we measure 

whether in a municipality that “randomly” elected a female mayor, female candidates for 

state and federal deputies have increased support (measured by votes) when compared to 

municipalities that elected a male mayor.  

In this paper, we do not investigate the differential development of policies based 

on the mayor’s gender, whether general or focused, to meet the demands of the female 

electorate (Ferreira and Gyourko, 2015; Brollo and Troiano, 2014).3 We focus instead on 

                                                           
3 Nevertheless, and for the sake of completeness, we used the same empirical strategy to examine whether 

there are relevant differences in either the implementation of public policies or resources to do public 

policies of other levels of government (i.e., a measure of competence) between women and men. We do 



13 
 

measuring the electorate’s overall acceptance of women in politics. Our dependent 

variables at the municipal level are the ratios of votes for female over male candidates for 

different elected offices: federal deputy, state deputy, mayor, and city councilor. 

There is an evident endogeneity problem with any empirical investigation that 

attempts to link the gender of elected politicians to the future relative success of female 

candidates. The voters who elected female mayors may have different baseline gender 

preferences than voters who did not elect female mayors, and our results reflect these 

differences in preferences. We circumvent this problem by focusing on close mayoral 

elections (Lee, 2001), where the two most voted candidates were necessarily a man and 

a woman (Ferreira and Gyourko 2015; Brollo and Troiano 2014). We show that in this 

Regression Discontinuity Design (RDD), there are no important discontinuities in the 

municipal characteristics prior to the election, which guarantees the internal validity of 

the design. 

Nevertheless, differential selection may affect the interpretation of our results. For 

example, if women face far more difficult restrictions for becoming candidates than men 

(see the example mentioned in Lawless and Fox, 2012; Baltrunaite et.al. 2014), then it is 

natural to expect that female candidates will be, on average, better qualified than their 

male counterparts. Note that this situation does not invalidate the experiment, because it 

does not mean that municipalities have intrinsically different aspects, but it may 

compromise its external validity if there is no available model for the differential 

selection. We provide a proxy solution to this problem by examining how elected male 

and female mayors differ in their observable characteristics. We show that female mayors 

have higher levels of education than male mayors. We then replicate our RDD by the 

mayor’s educational level as a tentative way of isolating the ‘pure’ gender effect and 

strengthening the external validity of the experiment.4 

A potential criticism of the interpretation of our results as reflecting changes in 

the EGS is that because we only observe electoral results, we cannot in principle rule out 

the existence of other explanations – beyond a change in the EGS – that could be operating 

at the same time and influencing voters’ decisions. An important alternative mechanism 

                                                           
not observe any differences in the results. The results can be found in the online supplementary material 

(Part A). See also Brollo and Troiano (2014) for a systematic analysis of the differences in policies.  
4 In our RDD, the fact that elected female candidates are different from elected male candidates in terms of 

formal education means that our “experiment” or the “treatment” combines the gender and the education 

of the mayor. Thus, without any effort for controlling for educational levels of the mayors, it would be 

necessary for our results to be externally valid that this combination of gender and education could be 

reproducible to other settings. 
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that is discussed in the literature is that parties could be offering candidates by gender and 

locality (Esteve-Volart and Manuel 2012). We address this problem by exploring 

Brazilian electoral rules and the richness of our data. In particular, we have voting data 

by municipality and candidate relating to elections for federal and state deputies that 

occurred two and six years after the mayor was elected. As noted by Ames (1992) and 

many others, electoral success at the municipal level does not guarantee electoral success 

at the state level. Therefore, it is unlikely that the parties will strategically alter their 

gender composition for open-list proportional elections as a response to municipal 

politics.  

Our main results show that having a local female leader (i.e., a positive boost for 

voters) has a robust effect on our EGS measures in three of the four elected offices 

investigated. In particular, having a local female leader affects both the legislative office 

that is recognized as being the gateway to a political career in Brazil, municipal councilor, 

and one of the most prestigious and highly contested legislative offices, that of federal 

deputy. In addition, we also observe an improvement in the state deputy office, which is 

an intermediary level career (Miguel, 2003).  

Nevertheless, these effects exist only when (i) there is a large proportion of women 

politicians (municipalities whose previous percentage of female candidates for councilor 

is higher than the median of all municipalities where mixed-gender races occurred) and 

(ii) mayors have a higher education.  

The elected office in which we do not find a persistent reduction in the EGS is 

that of mayor. This result, however, changes when we focus on mayors with low 

educational levels. In that case, when a woman is elected, the EGS worsens (fewer votes 

for women). 

The paper is organized as follows. Section 2 reviews the related literature. Section 

3 presents the institutional background, dataset and empirical strategy. In section 4, we 

present and discuss our results. Finally, in section 5, we conclude. 

 

1.2 Literature on Gender Stereotyping 

Gender stereotyping has been defined in the literature as an attitude or belief 

regarding individuals of a specific gender, which associates them with some traits, 

characteristics and competencies. We follow the same literature and use the term the 

“electorate’s gender stereotype” because gender stereotypes may provide (positive or 

negative) information regarding voters’ views on candidates (Sanbonmatsu 2002; 
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Lawless 2004).5 Thus, voters with an initial gender stereotype can update this “baseline 

preference” if they are exposed to elected mayors that alter their long-term beliefs 

regarding female politicians.  

Few studies have used the electoral system to evaluate the consequences of female 

leaders in important offices on the political system.6 Although not being numerous, these 

studies provide evidence that the gender stereotypes in politics becomes less relevant after 

women occupy political offices.  

A quasi-experiment in India revealed that women are more likely to win elections 

for council seats when there is a requirement to have a female chief councilor in the 

previous two elections (Beaman et al. 2009). These results indicate that prior exposure to 

a female chief councilor improves perceptions regarding a female politician’s 

effectiveness, and weakens stereotypes (i.e., fewer leadership activities are associated 

only with men and fewer domestic activities are associated only with women).  

A quasi-experiment was conducted for a short period of time (i.e., between 1993 

and 1995) in Italy (Paola et al. 2010) with the introduction of statutory quotas that 

established a minimum number of candidacies by gender in elections for councilor. The 

main result shows that after the reform the female participation increased significantly in 

municipalities that were involved in the reform when compared to municipalities that 

were not affected. Moreover, greater female representation was not related to the 

advantages that women that were elected during the reform obtained from their 

incumbency and does not seem to be driven by different temporal trends between the 

Southern and Northern regions.7 

Although not explicitly addressing gender stereotypes, two other studies 

investigated the effect of women who occupy leadership roles at local levels. The first 

study used the same quasi-experiment as in Beaman et al. (2009) and observed that in 

localities where a woman assumed a reserved-for-women local council seat, the 

                                                           
5 Psychologists divide gender stereotypes into four specific independent components: physical; cognitive 

(for example, men are more rational, and women are more artistic); positive personality (women have more 

empathy as leaders); and negative personality (women have more emotional weaknesses). See Cejka and 

Eagly (1999), Deaux and Lewis (1984) and Diekman and Eagly (2000). 
6 Many empirical works focus on observing the performance (e.g., the General Record Examination, 

cognitive tasks) of minority groups (e.g., women, students with low socio-economic statuses, African-

Americans) when they are exposed to a “stereotype threat”. A stereotype threat can reinforce a stereotype 

that the minority groups have of themselves (Aronson et al. 1999; Crozet and Claire 1998; Blascovich et al 

2001; Davis and Silver 2003). In general, the reported results in this literature identify a loss in performance 

when a stereotype threat occurs. 
7 Baltrunaite et.al. (2014) use the same quasi-experiment and show that quality of politicians increases and 

that a high number of elected women is crucial result. 
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probability that a woman would win the election for the same office in the next election 

was approximately five times greater than if the previous office had not been reserved for 

a woman (Bhavnani 2009). The second paper used a close margin of victory in US 

mayoral elections and found that female mayors are more likely to win re-election than 

male mayors (Ferreira and Gyourko, 2015). 

 

1.3 Institutional background, definition of variables, and data  

1.3.1 The Brazilian Electoral System 

Brazil is a federalist country with three levels of government, namely, federal, 

state (27 – one of which is the Federal District), and municipalities (5,565). Unlike 

Mexico, which underwent a long period of single-party dominance (Hecock 2006; Cleary 

2007), but similar to other Latin American countries, such as Argentina, Uruguay, and 

Chile that lived under dictatorships, municipalities enjoy the status of federation members 

(they are not subordinated to states or to the federal government). The 1988 Brazilian 

Constitution allowed municipalities to have autonomy on budgetary matters because it 

states that the local executive may formulate his or her own budget proposals (including 

taxes and expenditures)8 and present them to the local legislative branch for approval.9 10 

Strong evidence shows that the determination of public policy is concentrated in the hands 

of mayors (Samuels 1997).  

 Miguel (2003) defines the relative importance of each elected political office in 

the Brazilian political system. This ranking puts councilor as the lowest office in the 

political career followed by mayor. However, the size of municipality defines the 

importance of the mayor in the broader political scenario, and mayors of large 

municipalities are at the top of their careers as mayors. State deputies are, in terms of 

political relevance, somewhat comparable with mayors of medium municipalities, 

whereas federal deputies are equivalent to mayors of large municipalities, which include 

state capitals. These offices are followed by senators, state governors and the president. 

                                                           
8 According to the Government Finance Statistics Yearbook, IMF, 2003, tax revenues represent, on average, 

only 24% of the total revenue of municipalities. Only in the United Kingdom (with a unitary government 

system and local governments with less autonomy and few attributes), current transfers amount to a high 

share of local government revenues. Municipalities in Latin American neighbors, such as Mexico, Chile 

and Colombia, are far less dependent on transfers. Federations with large territories and broad social or 

economic diversity, such as Brazil (Russia, Canada, Australia and the US), also have less transfer-

dependent local governments. 
9 Each municipality has its own “Constitution”, which is called the Organic Law. 
10 India, for example, has three levels of government (federal, state and local). Twenty-eight states have 

their local governments governed by their own state members and seven union territories, without local 

governments (governed directly by the federal government). 
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The mayors and councilors in municipalities are simultaneously chosen by local 

voters for a four-year (fixed) term. Since the 1988 Constitution, mayors have been chosen 

in a one-round election (majoritarian system) for municipalities with fewer than 200,000 

registered voters. Mayors are chosen in run-off elections for municipalities with over 

200,000 registered voters, if no mayoral candidate achieves a majority of valid votes in 

the first round (50% plus one).  

As a direct mechanism to promote female participation since the constitutional 

amendment of 1997, there have been quotas for women.11 “Of the total number of 

candidates resulting from the rules prescribed in this article, each party or coalition must 

reserve at least 30% and at most 70% of its candidates for each sex”. However, the quota 

is typically filled with electorally weak candidates for legislative offices.12 

We investigate municipalities where only a one-round election is allowed. We 

excluded approximately 120 of the largest municipalities from our sample with this 

decision. The reason for this decision is to avoid strategic voting behavior where voters 

do not necessarily reveal their preferences in the first round (Fujiwara, 2011). 

The constitutional amendment of 1997 also indicates that mayors can be reelected 

(personal reelection establishes a new term limit rule).13 Local legislators are elected 

through an open-list proportional representation system (voters can order the list of either 

candidates or parties), and no term limit applies for legislative offices.  

Elections occur every two years in Brazil. There are local elections every four 

years, whereas elections for president, governors, senators, federal deputies and state 

deputies also occur every four years, two years after the local elections. For national 

elections, the electoral district is the state, except for the presidential election, whose 

electoral district is the entire country. State and federal deputies are chosen under the 

same electoral system that is used for municipal councilors. This method creates an 

interesting situation that we exploit: it is possible to observe the effect that a female mayor 

has on the municipal acceptance of candidates running for other political offices several 

years after her own election. We focus on the effects that occur six years after the mayoral 

election because two years is likely too short a time span for the effects on the EGS to 

mature. We have data on the electoral results for the state and federal deputies (candidates 

                                                           
11 Article 10, paragraph 13, Law 9504, 1997. 
12 See Part A, table SA.2 in the supplementary material. For councilor, the proportion of women in all 

elections in our sample was 32%, however only 13% of elected councilors were women. 
13 Law 9504/1997 does not permit the personal election of the members of the Executive more than two 

consecutive times. 
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and votes) at the municipal level. Thus, we are not investigating whether female 

candidates for federal or state deputy will increase their chances of being elected at the 

state level (the district relevant for their election). Instead, we are investigating whether 

female candidates that run for these offices will obtain more votes in a geographically 

well-defined section of the electoral district, the municipality, which either has a female 

mayor (treatment group) or a male one (control group).  

 

1.3.2 Variables used in our investigation 

Tables 1.A and 1.B show the definition of the variables that are used in our 

empirical investigation.  

<Insert Tables 1A and 1B around here> 

 

1.3.3. Data 

We restrict our attention to the municipal elections where a mixed-gender race 

occurred using several EGS measures as dependent variables.14 Considering that the 

literature shows the preference of female candidates for left-wing parties (Stinedurf 

2011), the covariates incorporate observable differences of party ideology (for example, 

in Brazil, the Workers Party – PT, Brazilian Social Democracy Party – PSDB, Brazilian 

Democratic Movement Party – PMDB, and Liberal Front Party – PFL). We also include 

several other covariates such as the observable characteristics of politicians (for example, 

education) and municipalities (the GDP per capita, the Theil index, etc.) and municipal 

characteristics (the percentage of women as a share of the total municipal population, 

population, etc.). The balancing of these covariates is important for the internal validity 

of our experiment. Finally, the list of covariates includes the characteristics of female and 

male candidates separately. Under RDD, none of these characteristics should be 

correlated with the gender of the elected mayor in the close races where the two most 

voted candidates were necessarily a man and a woman.15 

                                                           
14 We present in Tables A3-A4 in the appendix the descriptive statistics of the dependent variables and 

covariates that are used in our investigation of the different municipalities. These statistics include all 

municipalities with a mixed-gender race, when the female leader is in her first and second terms and when 

she is not running for mayor after having occupied a leadership position. 
15 The literature also includes the media and its contents at the municipal level as an important control 

variable (Dittmar and Carroll 2014). We do not consider the media as part of our covariates because we do 

not have systematic access to the informational content at the local levels for the period analyzed. Content 

is typically more important than simply the existence of local radio stations and newspapers. However, if 

the experiment is valid, then the non-observable variables should not be a source of bias for our estimates 

(Imbens and Lemieux 2008). 
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The participation of women in the Brazilian political system is very limited 

although it has grown somewhat in recent years. In the four elections that are considered 

in our sample (2000, 2004, 2008 and 2012), women were elected mayor in only 

approximately 12% of the municipalities.16 

  

1.3.4. Empirical Strategy 

It is no trivial task to elucidate the changes in the EGS from the type of data that 

we use because the data contain no direct measure of stereotypes. Most of the results on 

gender stereotypes are obtained from lab experiments, whose external validity is often 

criticized (Dolan 2010). We attempt to solve this problem by using an electoral quasi-

experiment and the relative votes for female candidates as our proxy measure of the EGS. 

Our empirical strategy is to apply a sharp regression discontinuity approach in the same 

way as Lee, Moretti and Butler (2004) and Lee (2008). We explore close mayoral races 

where the two most voted candidates were necessarily a woman and a man.  

Although one could consider our results as being exclusive to close races, an 

important feature of mayoral races that involve a female candidate is that there is a very 

high prevalence of races with close differences in the votes between the first and second 

places.17 Moreover, we consider the entire country (with different levels of economic, 

political, and geographic characteristics) for a period of 12 years. These features imply 

that our design is not very different from what women typically experience in the political 

arena. 

Our treatment variable Dit is a dummy variable that equals one when a woman 

defeats a male opponent in municipality i in the year t. The control group (Dit =0) is 

formed by the municipalities that elected men. The running variable is margin of victory 

(Marginit) that is defined as the difference in the vote between female and male 

candidates. We only include races where the two most voted candidates were necessarily 

a man and a woman. Thus, the relation between Dit and Marginit can be written as: 

𝐷𝑖𝑡 = {
1 𝑖𝑓 𝑀𝑎𝑟𝑔𝑖𝑛𝑖𝑡 > 0
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒           

                                                                                                      (1) 

Therefore, the cutoff where the margin of victory equals zero corresponds to a 

single criteria for determining the candidate’s gender. The impact of a local female leader 

on 𝑌𝑖𝑡+𝜏, the dependent variable that represents future female political outcomes, is 

                                                           
16 See Part A, Table SA.2 in the supplementary material. 
17 See Part C, Figure SC.1 for more details. 
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defined by parameter β, which is an average treatment effect near the cutoff and can be 

written as: 

𝛽 = lim
𝑀𝑎𝑟𝑔𝑖𝑛↓0

𝐸(𝑌𝑖𝑡+𝜏|𝑀𝑎𝑟𝑔𝑖𝑛𝑖𝑡) − lim
𝑀𝑎𝑟𝑔𝑖𝑛↑0

𝐸(𝑌𝑖𝑡+𝜏|𝑀𝑎𝑟𝑔𝑖𝑛𝑖𝑡)                                  (2) 

We use the estimator that is suggested by Calonico, Cattaneo and Titiunik (2014) 

to estimate β. Calonico et al. (2014) show that the non-parametric estimation of (2) by 

local linear regressions typically leads to choices of bandwidths that are too “large”, 

which means that there will be a large asymptotic bias term. These authors propose a way 

to correct for the bias, which is the method that we used in this paper. 

 

1.3.5. Validating the Empirical Strategy 

We ran some validity tests to confirm the internal and external consistencies of our 

experiment (Imbens and Lemieux, 2008; Eggers, Folke, Fowler, Hainmueller, Hall, and 

Snyder, 2013). First, we tested whether there are differences in densities (McCrary, 2008) 

to check for manipulation.18 We then used the RDD described above to examine how 

elected mayors and municipalities differ in their observable characteristics.   

<Insert Table 2 here> 

 Municipal characteristics, such as the percentage of houses with water and sewer 

services, percentage of literate people who are over 25 years old, population size, per 

capita income, percentage of women, Theil index, and percentage of rural dwellers are 

balanced. However, we found important differences in the educational distribution across 

genders (see the significant covariates in Table 2): elected men are more likely to have 

lower educational levels, as in Baltrunaite et al. (2014) for Italy. The evidence that male 

and female mayors differ in education does not invalidate our experiment, because it does 

not mean that municipalities have intrinsically different aspects (Imbens and Lemieux, 

2008) depending on the side of the cutoff point. The difference does not affect the internal 

validity of the experiment. However, it confounds our interpretation of the “pure gender 

effect” because the results presented there mix the pure effect of gender and the results 

that are caused by the differences in educational level. The difference affects the external 

validity of the experiment. Disentangling these effects is key to policy implications.19 

                                                           
18 A histogram with different bins (2%, 1%, and 0.5%) and density functions for each side of the cutoff are 

located in the supplementary material (Part C: Figure SC.1). Both the histogram and the densities show that 

there is no electoral manipulation (discontinuity) near the margin of victory that is equal to zero. The 

McCrary test (-0.0388) confirms the visual inspection.  
19 The literature argues that the higher educational level of candidates can help in the development of 

political activities because individuals with a higher education are more pro-minority groups, i.e., they are 
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To analyze the “pure gender effect”, our strategy was to separate the gender effect 

from education by running the same RD design that was proposed in Section 3. However, 

we stratified the design in the subsamples of the municipalities and the elected mayors 

with and without higher education.20 By running these two parallel experiments, we only 

compare mayors with the same education. Within each stratum we obtain cleaner ‘pure 

gender effects’ resulting from the election of a female leader. 

 We perform a validation check of each experiment by detecting jumps on 

observable municipal characteristics. Results can be seen in the table below.  

<Insert Table 3 here> 

 The results show that the observable characteristics in the two samples are well 

balanced. Using the RDD described above, we then ran balancing tests on the municipal 

lagged variables for the same stratified (on mayoral education) samples. Table 4 shows 

that the balancing tests for the lagged variables is non-significant for all the EGS 

measures. 

<Insert Table 4 here> 

We also compared the individual characteristics of same-gender candidates 

(women/winners compared with women/losers and men/losers compared with 

men/winners). The results are in the appendix (Table A6). Except for only one result 

(differences in the probability of being a PT party member for male candidates), we did 

not find any differences between same-gender candidates in those samples stratified by 

education. 

 

1.4 Results 

1.4.1 Presentation of the first results 

Table 5 shows the stratified results of having a local female leader on several measures 

of the EGS for different political offices (e.g., federal deputy, state deputy, councilor, and 

mayor) by educational level (elected mayors from mixed-gender races who either “do not 

have higher education” or “have higher education”).  

We present the general results of mixed-gender races (all) and the results for 

different subsamples. Our subsamples are the following: a) municipalities with elected 

                                                           
racially tolerant (Bynner, et al 2003; Frederico 2004) and have positive attitudes regarding immigration 

(Borgonovi and Miyamoto 2010). 
20 To avoid an extensive number of subsamples with reduced observations, we considered higher education 

compared with grouped lower educational levels. 
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mayors in their first term; b) municipalities with elected mayors in their second term; and 

c) elections where the elected mayor is not running. The subsample described in c) 

attempts to avoid the mayors’ capacity to capture votes for themselves in the election that 

is being analyzed. In every situation, we considered the municipalities with any number 

of candidates running for office but restricted our analysis to those cases where the two 

most voted candidates were a woman and a man.21 

<Insert Table 5 here> 

We would expect these outcome variables to increase (i.e., such as in Bhavnani 

2009; Beaman et al., 2009 with other variables) if the election of a female leader reduces 

the EGS. We find, however, when we restrict the sample for mayors with low levels of 

formal education we obtain in mayoral elections a negative effect on the relative votes 

that are given to women compared with men. This effect is concentrated in the next 

election (4 years later) for first-term mayors. In addition, we observe the same effect when 

the mayor is not running for reelection. For all other offices in any stratification, the 

results do not change the EGS. Therefore, we noted that, in principle, there was no 

systematic change in the EGS because of exposure to a local female leader.  

As Beaman et al. (2012) and Bhavnani (2009) catalogued well-documented 

evidence that the election of a woman to a legislative office in India has positive effects 

on the success of other women in future elections for the same office, our first results are 

in contrast to this result. They indicate that for the same elected office – mayor – there is 

a negative impact of being exposed to a female mayor when the mayor does not have 

higher education. 

  

1.4.2. Differential effect of the degree of exposure  

The literature (Beaman et al, 2012) has shown that effective quota systems, by 

increasing the exposure of the community to women in the political arena, have effects 

on gender stereotypes. Even though there exists an electoral quota of 30% for female 

candidates in Brazil, half of the municipalities do not have more than 11% of women on 

their councils. Even if we restrict the sample to the municipalities with mixed-gender 

races for mayor, this proportion remains basically unaltered. 

This fact raises doubts regarding whether EGS changes would not be amplified 

by a large degree or intensity of the exposure to female leaders in the community. Just 

                                                           
21 We did a robustness check of the races with only two candidates. The results are similar and can be 

requested from the authors. 
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electing the mayor may be insufficient for voters to update their opinions regarding 

female politicians. To investigate this hypothesis, we ran an additional RDD with a 

subsample that contains the municipalities whose shares of female candidates running for 

council is above/below the national median in the previous local election (not the one 

used in the RDD). This method attempts to analyze situations where there is greater 

exposure to female politicians. Several municipalities do not have any candidates elected 

as councilors. In these cases, if a woman wins the election by chance, it may be 

insufficient to create the necessary exposure to female leaders for overcoming the issue 

of stereotype.22 

Table 6a presents the results of the stratified samples by mayoral educational 

level, but they are now restricted to the municipalities whose proportion of female 

candidates for councilor is above the national median.23 

<Insert Table 6a here> 

The results show a significant change in the results when compared to the previous 

one, mainly in results when the mayor has higher education. We observe a reduction in 

the EGS for three political offices when the mayors have higher education (see bottom 

panel of Table 6a, column ‘All’): federal deputies, state deputies and councilors. The non-

significant exception is the result for mayor. The results for state deputies are 

concentrated for first-term mayors and the results for councilor are concentrated for 

second-term mayors. We did not find similar results for federal deputies (i.e., after the 

mayor is either in their first or second term). The most important results for the reduction 

in the EGS are those when the mayor is not running in the election being analyzed. These 

results suggest a more permanent change in voters’ stereotypes because the female mayor 

is not capitalizing on the votes for herself. The votes are for any female candidate running 

in the electoral process. In this case, we observe a reduction in the EGS (i.e., more votes 

for women compared to men) for the same three offices as before: federal deputy, state 

deputy, and councilor. We remark that two of these offices are very important in the 

Brazilian political system. The municipal councilor has several times been described as 

being the gateway to a political career and the federal deputy is one of the most prestigious 

and hotly contested legislative offices. 

                                                           
22 In the Appendix Table A5 we present summary statistics of the sample used in this subsection. 
23 In the supplementary material, part B, we show all necessary tests to validate the experiment with 

municipalities where the number of candidates for councilor is above/below the national median.  
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Intense female exposure is not a guarantee that EGS will be reduced after a female 

mayor is elected. When we restrict our sample to mayors with lower levels of formal 

education, (top panel of Table 6a), it is clear that the educational level is important too. 

We observe almost no significance effects on EGS for different political offices for low-

educated mayors. The only result is for mayoral election. There is an increase in the EGS 

(i.e., fewer votes for women compared to men) that is concentrated on first-term mayors. 

This is line with previous results presented on Table 5. 

To underline the importance of the combination of skills (education) and the 

environment (exposure to female politicians), we present in Table 6b the results for 

municipalities whose proportion of female candidates for councilor is below the national 

median. 

<Insert Table 6b here> 

In that environment the election of a female mayor does not guarantee a reduction 

in the EGS, even when mayors have higher education. Most of the results are of null 

effects on EGS, an exception being an increase in the EGS when measured by the relative 

votes given to female candidates for state deputies (see the bottom panel of Table 6b). 

The result is concentrated on first term mayors and when the mayor him/herself is not 

running.  

When mayors have lower levels of education, we found an increase on EGS 

(negative coefficient) for mayoral elections and a decrease (positive coefficient) for the 

election of councilors, but only for the first-term mayors (first panel of Table 6b, column 

‘First Term’).  

Unlike the results for high exposure to female politicians, those obtained under 

the environment of low exposure to female politicians are not conclusive, as they do not 

follow a general direction.  

 

1.4.3. Summary of results  

We looked at the impact of electing a female mayor on the relative voting for 

female candidates four and six years after she assumed the office. Given that female 

mayors are different from male mayors in what refers to their educational attainment, we 

broke down the analysis into two subsamples: mayors with and without tertiary education. 

We showed that the only robust result was an increase in EGS (negative coefficient) for 

mayoral elections for the sub-sample of low educated mayors.  
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We then further investigated the “one swallow doesn’t make a summer” 

hypothesis and broke down the subsamples for the case in which in the election prior to 

the one that brought a woman to the mayoral office there were a relatively high presence 

of women at the council town. We showed that a high exposure to female politicians is a 

necessary condition for the election of female mayor to produce effects on EGS. In 

particular for the case that mayors have higher education, we produce robust evidence 

(Table 6a, bottom panel) that female mayors do reduce EGS. All other subsample 

combinations did not produce invariant results to the chosen measure of EGS.  

Therefore, EGS can be reduced when the environment (i.e., high previous 

exposure to female politicians) and the skills of local leaders (higher education) appear 

together. The existing literature has emphasized the importance of a favorable 

environment for women in politics (Beaman et al, 2012) and of the skill requirements of 

female candidates (Baltrunaite et. al.2014). However, the importance of combining these 

two components had not yet been highlighted in the literature. Our results provide 

evidence that these two isolate channels are not as effective in reducing EGS as when 

they operate simultaneously. 

 

1.5 Concluding Remarks 

This paper investigated how a local female leader (i.e., in principle, a positive 

boost) can affect the negative attitudes of voters (i.e., stereotypes) with regard to votes 

for women. A positive “boost” can change not only the negative perception that female 

voters have on other female leaders but also the adverse view that male voters have of 

women in politics. We define this change in voters’ attitude after the election of a female 

leader as a change in the “electorate’s gender stereotype”. 

We perform our investigation using local governments in Brazil and by defining 

female leadership through an electoral experiment that allows us to avoid bias selection. 

Our design of the electoral experiment follows the recent advancements in the literature 

on RDD (Calonico et al., 2014). In our experiments, the female leader is the mayor who 

was elected in close elections that she run against a male candidate (i.e., the margin of 

victory was close to zero). Under these conditions, the electoral outcome and by 

consequence, the gender of the elected mayor, can be considered ‘exogenous’. We 

explore the electoral experiment to observe changes in the electoral gender stereotype. 

Because female mayors are in general better educated than male mayors, we ran two 
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parallel experiments: one for those mayors with a higher education and another for those 

without a higher education degree. 

Our strategy for measuring gender stereotype was to examine future voting 

outcomes at the municipality level. We constructed variables that represent the relative 

local voting success of women compared with men. All results were presented 

considering the institutional rules, namely, all elections, first and second mayoral terms, 

and when the previously elected mayor did not run for the elected office being analyzed. 

In the first set of results we observed that overall there was no effect on the EGS with the 

exception of an increase when measuring EGS by votes in mayoral elections, for the 

subsample of low educated mayors. 

Because the isolated election of a female leader could not have been enough to 

trigger the reductions on EGS that part of the literature documented, we have also broken 

down the parallel experiments. We have investigated whether results depended on the 

degree of exposure to female politicians. We therefore considered separately 

municipalities whose previous elections to the council town assigned a larger and a 

smaller than the median number of seats to female candidates. Our most important and 

robust results are exactly for municipalities where the percentage of female councilor 

candidates was higher than the median of the municipalities in the country and with more 

qualified elected mayors. Under this scenario, there was an important reduction on EGS, 

measured by an increase in the relative number of the votes given to female candidates 

for councilor, state deputy, and federal deputy four and six years after a woman was 

‘randomly’ elected as mayor. 

Our results contribute to the literature on differences in the electoral performance 

by gender (Sanbonmatsu 2002; Dolan 2010; Beaman et al. 2009; Bhavnani 2009; Ferreira 

and Gyourko, 2015) by providing results with highly internal and external validities. In 

terms of internal validity, municipalities – the units of analysis –below and after the cutoff 

values in our RDD are well-balanced. Regarding external validity, there are two points to 

be emphasized. Firstly, when a female candidate runs for mayor, close races are the rule, 

not the exception. Therefore, the potential argument that a close race would not be 

representative of what most female politicians face when running for office would not be 

valid. Secondly, we ran two parallel RDDs by educational level because female mayors 

typically have higher educational levels than male mayors. Thus, policy implications 

regarding the gender effect of the local leader could be inferred fixing the educational 

channel. 
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This finding has important policy implications. Consider, for example, an 

affirmative action policy designed to reduce the EGS via quotas for female leaders. Its 

chances to produce long lasting results on the acceptance of women on leadership roles 

will crucially depend on the provision of the correct circumstances, such as skill 

requirement and a higher and longer exposure to women in these roles. We believe that 

our results regarding qualifications and exposure can help formulating policies that are 

targeted towards equalizing the opportunities between men and women, not only in the 

political arena but also in other settings where glass ceiling is an important concern.  
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Table 1A: Definition of variables 

Variables Labels Building of variables Source 

Margin Margin of victory 

Difference of percentage of votes between female and male candidates for 

mayor considering the first and second places in the first round municipal 

elections with voters up to 200,000 inhabitants. 

Superior Electoral 

Court (TSE) for the 

election of 2000, 

2004 2008 and 

2012 (mayors and 

councilors) and 

1998, 2002, 2006, 

and 2010 (state and 

federal deputies). 

The TSE’s 

electronic data 

from Brazilian 

elections are 

available from 

1994. 

(www.tse.gov.br) 

Electorate’s Gender 

Stereotype (EGS) 

Log of W/M vote share for…..different offices: Mayors, Councilors, 

Federal Deputies, and State Deputies. 

Ratio between the logarithm of female and male on the specific variable. 

Given that the district for state and federal elections is the state, our 

municipal variable from these elections considers the geographic locations 

(municipalities) where the state and federal deputies received votes. There 

are municipalities where there is no state and federal vote for women 

deputies. To avoid the omission of a municipality, we add 1 for all 

municipalities before the logarithm’s calculus. In the case of mayors, if there 

is no female mayoral candidate, the votes for women candidates are 

considered to be missing. 

Mayors’ term Elected on either first or second term  

Dummy variables with values equal to 1 and zero otherwise. 
Education of mayors 

Completed primary education,  Completed high school but not higher 

education,  and Completed higher education 

Higher Education (Completed higher education) 

Parties 

PT (Workers Party), PSDB (Party of Brazilian Social Democracy), 

PFL (Liberal Front Party), and PMDB party (Brazilian Democratic 

Movement Party) 

Dummy variables with values equal to 1 and zero otherwise. We included 

two parties of left-wing ideology (PSDB and PT), one party in the center 

(PMDB), and one party of right-wing ideology using as a source the 

classification of Latin America Parties that was established by Coopedge 

(1997).  
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Table 1B: Definition of variables 

Variables Building of variables Source 

Water Service  Percentage of houses with water in the municipality  

IBGE - Brazilian Institute of Geography and 

Statistics – 2000 Census 

Sewer Service Percentage of houses with sewer service in the municipality 

Population  In thousands 

Theil Theil index for each municipality 

Female Population Percentage of women in the total municipal population 

Percentage of literate – older than 25 years 
Percentage of the population who is older than 25 years and is 

literate (in percentage points from 1 to 100) 

Log of Per capita GDP Natural logarithm of Per capita GDP in thousands 

Percentage of rural dwellers in decimals (0 to 1) 
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Table 2: Balance test for candidates (women vs. men) and for municipal characteristics 

PT party 

-0.033 

Percentage of literate - older than 25 

0.627 

(0.032) (1.613) 

[3891] [3891] 

PSDB party 

0.015 

Population (in thousands) 

1,739.301 

(0.033) (2287.866) 

[3891] [3827] 

PFL party 

-0.021 

Log per capita GDP 

0.047 

(0.033) (0.381) 

[3891] [3827] 

PMDB party 

-0.005 

Percentage of women 

-0.002 

(0.036) (0.002) 

[3891] [3677] 

Incomplete primary education 

-0.059 

Theil index 

0.004 

(0.029)** (0.012) 

[3891] [3827] 

Completed primary education but not high 

school 

-0.147 

Percentage of rural dwellers 

0.014 

(0.034)*** (0.021) 

[3891] [3687] 

Completed high school but not higher 

education 

-0.007 

2000 year dummy variable 

0.022 

-0.044 (0.044) 

[3891] [3891] 

Completed higher education 

0.213 

2004 year dummy variable 

-0.028 

(0.047)*** (0.041) 

[3891] [3891] 

Percentage of houses with water 

0.037 

2008 year dummy variable 

-0.077 

(0.024) (0.045) 

[3687] [3891] 

Percentage of houses with sewer 

0.042 

2012 year dummy variable 

0.084 

(0.026) (0.045)* 

[3687] [3891] 

Note: *** p<0.01, ** p<0.05, * p<0.1; 1) Bias-corrected RD estimates with robust variance estimator using Calonico, 

Cattaneo and Titiunik (2014). Standard Deviations between parentheses. Number of observations between brackets. 2) 

Mixed-gender races defined by mayoral elections which the two most voted candidates 3) Municipalities with more than 

200 thousand electors are excluded to avoid the possibilities of second term. 4) Political variables correspond to women's 

characteristics in places where the female candidate was elected and where the female candidate was defeated 
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Table 3: Balance test for candidates (women vs. men) and for municipal characteristics by 

educational level 

  
Do Not Have 

Higher Education 

Have  Higher 

Education 

PT party 

-0.004 -0.09 

(0.02) (0.05) 

[1690] [1577] 

PSDB party 

0.04 -0.004 

(0.04) (0.03) 

[1690] [1577] 

PFL party 

0.03 -0.03 

(0.04) (0.03) 

[1690] [1577] 

PMDB party 

-0.03 0.02 

(0.04) (0.04) 

[1690] [1577] 

Percentage of houses with water 

0.02 0.01 

(0.02) (0.02) 

[1601] [1498] 

Percentage of houses with sewer 

-0.0009 0.03 

(0.03) (0.03) 

[1601] [1498] 

Percentage of literate - older than 25 

-2.07 1.27 

(1.92) (1.98) 

[1690] [1577] 

Population (in thousands) 

-1,260.4 3,954 

(1,530.8) (3,928.7) 

[1667] [1554] 

Log per capita GDP 

-0.58 0.16 

(0.34) (0.56) 

[1667] [1554] 

Percentage of women 

-0.002 -0.001 

(0.001) (0.002) 

[1616] [1498] 

Theil index 

-0.001 0.01 

(0.01) (0.01) 

[1667] [1554] 

Percentage of rural dwellers 

-0.01 0.0001 

(0.02) (0.02) 

[1601] [1498] 

Note: *** p<0.01, ** p<0.05, * p<0.1; 1) Bias-corrected RD estimates with robust variance 

estimator using Calonico, Cattaneo and Titiunik (2014). Standard Deviations between parentheses. 

Number of observations between brackets. 2) Mixed-gender races defined by mayoral elections 

which the two most voted candidates 3) Municipalities with more than 200 thousand electors are 

excluded to avoid the possibilities of second term. 4) Political variables correspond to women's 

characteristics in places where the female candidate was elected and where the female candidate 

was defeated. 
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Table 4: Balance test for lagged dependent variables by educational level 

  
Do Not Have Higher 

Education 

Have  Higher 

Education 

Log of W/M vote share for 

federal deputies - 6 years before 

-0.101 0.042 

(0.322) (0.303) 

[898] [941] 

Log of W/M vote share for state 

deputies - 6 years before 

0.238 -0.224 

(0.264) (0.263) 

[936] [924] 

Log of W/M vote share for 

mayors - 4 years before 

-0.05 0.18 

(0.22) (0.32) 

[454] [468] 

Log of W/M vote share for 

councilors - 4 years before 

0.02 -0.07 

(0.10) (0.10) 

[1109] [1044] 

Note: *** p<0.01, ** p<0.05, * p<0.1. 1) Bias-corrected RD estimates with 

robust variance estimator using Calonico, Cattaneo and Titiunik (2014). 

Standard Deviations between parentheses. Number of observations between 

brackets. 2) Mixed-gender races defined by mayoral elections which the two 

most voted candidates are a woman and a man. 3) Municipalities with more than 

200 thousand electors are excluded to avoid second term possibilities. 4) "All": 

all sample; "First term": municipalities with mayors in first mandate; "Second 

term": municipalities with mayors in second mandate; "Mayor is not running": 

regressions that exclude mayors elected in the baseline year (Year t). 
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Table 5:  Electorate’s Gender Stereotype (EGS) - Stratified Results by educational level 

  

 

 

 

All First Term 
Second 

Term 

Mayor is 

not 

running 

All First Term 
Second 

Term 

Mayor is 

not 

running 

Do Not Have Higher Education Have Higher Education 

Log of W/M vote share for 

federal deputies - 6 years later 

0.103 0.547 -1.019 0.124 0.704 0.389 0.890 0.457 

(0.394) (0.438) (0.726) (0.402) (0.391)* (0.468) (0.763) (0.359) 

[891] [517] [374] [879] [633] [400] [233] [621] 

Log of W/M vote share for state 

deputies - 6 years later 

0.223 0.686 -0.870 0.274 0.015 -0.056 -0.018 0.053 

(0.338) (0.467) (0.54) (0.351) (0.407) (0.636) (0.811) (0.442) 

[891] [517] [374] [863] [633] [400] [233] [600] 

Log of W/M vote share for 

mayors - 4 years later 

-0.411 -0.977 0.128 -0.869 -0.261 0.007 -0.499 -0.445 

(0.251) (0.354)** (0.481) (0.450)* (0.241) (0.344) (0.514) (0.751) 

[1244] [635] [609] [754] [904] [493] [411] [474] 

Log of W/M vote share for 

councilors - 4 years later 

0.144 0.316 0.000 0.132 0.175 0.198 0.201 0.169 

(0.115) (0.182) (0.16) (0.117) (0.128) (0.182) (0.176) (0.13) 

[1244] [635] [609] [1233] [904] [493] [411] [900] 

Note: *** p<0.01, ** p<0.05, * p<0.1. 1) Bias-corrected RD estimates with robust variance estimator using Calonico, Cattaneo and Titiunik 

(2014). Standard Deviations are in parentheses. Number of observations are between brackets. 2) Mixed-gender races are defined by mayoral 

elections where the two most voted candidates are a woman and a man. 3) Municipalities with more than 200 thousand electors are excluded 

to avoid second term possibilities. 4) "All": all sample; "First term": municipalities with mayors in their first mandate; "Second term": 

municipalities with mayors in their second mandate; "Mayor is not running": regressions that exclude mayors who are elected in the baseline 

year (Year t). 
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Table 6a:  Electorate’s Gender Stereotype (EGS) - Stratified Results by educational level  in municipalities where the proportion of women 

candidate in council is above of the national median4 

  All First Term Second Term 
Mayor is not 

running 

 Do Not Have Higher Education 

Log of W/M vote share for federal deputies - 6 years later 

0,473 0,926 -0,746 0,506 

(0.532) (0.625) (1.203) (0.532) 

[244] [156] [95] [243] 

Log of W/M vote share for state deputies - 6 years later 

0,172 0,266 -0,696 0,211 

(0.413) (0.545) (1.187) (0.41) 

[255] [151] [79] [252] 

Log of W/M vote share for mayors - 4 years later 

-0,506 -1,374 0,361 -0,848 

(0.383) (0.635)** (0.781) (0.686) 

[191] [82] [84] [82] 

Log of W/M vote share for councilors - 4 years later 

0,093 -0,102 0,307 0,081 

(0.133) (0.157) (0.206) (0.134) 

[345] [176] [157] [343] 

 Have Higher Education 

Log of W/M vote share for federal deputies - 6 years later 

1,500 1,025 1,559 1,050 

(0.611)** (0.661) (1.05) (0.542)* 

[192] [136] [87] [217] 

Log of W/M vote share for state deputies - 6 years later 

1,161 2,351 0,254 1,372 

(0.536)** (0.708)** (0.973) (0.521)** 

[163] [85] [59] [149] 

Log of W/M vote share for mayors - 4 years later 

-0,229 -0,080 -0,420 -0,868 

(0.29) (0.402) (0.613) (0.742) 

[160] [100] [65] [60] 

Log of W/M vote share for councilors - 4 years later 

0,374 0,400 0,356 0,362 

(0.169)** (0.255) (0.2)* (0.171)** 

[336] [192] [148] [337] 

Note: *** p<0.01, ** p<0.05, * p<0.1. 1) Bias-corrected RD estimates with robust variance estimator using Calonico, Cattaneo and Titiunik 

(2014). Standard Deviations are in parentheses. Number of observations are between brackets. 2) Mixed-gender races are defined by mayoral 

elections where the two most voted candidates are a woman and a man. 3) Municipalities with more than 200 thousand electors are excluded 

to avoid second term possibilities. 4) The number of women elected in council corresponds to the last election. 5) "All": all sample; "First 

term": municipalities with mayors in first mandate; "Second term": municipalities with mayors in second mandate; "Mayor is not running": 

regressions that exclude mayors elected in the baseline year (Year t). 
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Table 6b:  Electorate’s Gender Stereotype (EGS) - Stratified Results by educational level  in municipalities where the proportion of women 

candidate in council is below the national median4 

  All First Term Second Term 
Mayor is not 

running 

 Do Not Have Higher Education 

Log of W/M vote share for federal deputies - 6 years later 

-0,241 0,050 -0,944 -0,225 

(0.514) (0.556) (0.815) (0.521) 

[181] [111] [78] [176] 

Log of W/M vote share for state deputies - 6 years later 

0,160 0,764 -0,980 0,198 

(0.514) (0.711) (0.645) (0.519) 

[205] [118] [78] [200] 

Log of W/M vote share for mayors - 4 years later 

-0,207 -0,504 0,151 WO 

(0.329) (0.284)* (0.662) WO 

[143] [71] [65] WO 

Log of W/M vote share for councilors - 4 years later 

0,312 0,727 -0,158 0,286 

(0.196) (0.297)** (0.254) (0.2) 

[251] [125] [141] [252] 

 Have Higher Education 

Log of W/M vote share for federal deputies - 6 years later 

-0,359 -0,305 -0,325 -0,448 

(0.61) (0.739) (1.386) (0.613) 

[121] [83] [35] [120] 

Log of W/M vote share for state deputies - 6 years later 

-1,259 -2,030 -1,216 -1,238 

(0.722)* (0.681)** (1.051) (0.712)* 

[112] [79] [23] [110] 

Log of W/M vote share for mayors - 4 years later 

-0,394 0,038 -0,225 0,781 

(0.405) (0.621) (0.793) (1.135) 

[103] [61] [28] [25] 

Log of W/M vote share for councilors - 4 years later 

-0,177 -0,143 0,265 -0,173 

(0.227) (0.265) (0.262) (0.231) 

[205] [130] [54] [204] 

Note: *** p<0.01, ** p<0.05, * p<0.1. 1) Bias-corrected RD estimates with robust variance estimator using Calonico, Cattaneo and Titiunik 

(2014). Standard Deviations are in parentheses. Number of observations are between brackets. 2) Mixed-gender races are defined by mayoral 

elections where the two most voted candidates are a woman and a man. 3) Municipalities with more than 200 thousand electors are excluded 

to avoid second term possibilities. 4) The number of women elected in council corresponds to the last election. 5) "All": all sample; "First 

term": municipalities with mayors in first mandate; "Second term": municipalities with mayors in second mandate; "Mayor is not running": 

regressions that exclude mayors elected in the baseline year (Year t). WO: We do not have observations to estimate. 
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Table A1: Geographic district considered on election for some countries 

Country 
Selected Legislative and 

Executive Offices  
Level of Government Geographic district considered on election 1 2 Time of Elections 

Brazil 

Deputy (Legislative) Federal  State All candidates can obtain vote on 

all municipalities of state which 

they are running (27 states) 

Term of 4 years 

for all authorities 

(fixed-term) but 

the municipal 

election is midterm 

of federal/state 

election 

Deputy (Legislative) State  State 

Councilor (Legislative) 

and Mayor (Executive) 
Municipality  Municipality 

All candidates can obtain vote 

only into of municipality which  

they are running  

Italy 

Chamber of Deputy 

(Legislative) 
General  National 3  

All candidates can obtain vote on 

all municipalities of district 

which they are running (27 

districts – 6 regions have more 

than one district)  

Term of 5 years 

for all authorities 

unless an early 

dissolution of 

Chamber (i.e., a 

parliamentary 

deadlock).  The 

election dates vary 

for some regions 

and provinces 

(i.e.they are 

simultaneous) 

Regional Councilor 

(Legislative) 
Regional Regions 

All candidates can obtain vote on 

all municipalities of region which 

they are running (20 regions)   

Councilor (Legislative) 

and Mayor (Executive) 
Provinces  

Into of each region (each province 

can be divided on councilor or 

communes) 

All candidates can obtain vote 

only into of municipality which  

they are running 
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Table A2: Continuation 

U.S. 

Congress (Legislative) Federal  National  

All candidates can obtain vote on 

all local governments of district 

which they are running (435 

districts4 

The US elections from 

president and 

Congress have the 

term of 4 years (the 

Congress has election 

at each two years and 

president at each four 

years). State (the 

majority has 4 years 

but there are two with 

6 years) and local 

elections are defined 

by states (federalism).  

The election dates vary 

for some states and 

local governments 

(i.e.they are not 

simultaneous) 

State 

representatives/Assembly 

members(Legislative) 

State  State 

All candidates can obtain vote on 

all local government of region 

which they are running (each 

state have a specific legislation) 

Councilor (Legislative) -

Mayor 

(Executive)/Commission 

(Legislative)/ Councilor-

Manager(Legislative) 

Local Government  

Depend on organization of local 

government (Counties, 

Municipalities, Townships, 

School Districts, and Special 

Districts) 

All candidates can obtain vote 

only into of local government 

which  they are running 

German 

Chamber Parliament - 

Bundeslag (Legislative) 
Federal National 

All candidates can obtain vote on 

all municipalities of country. The 

system is mixed. The 299 winner 

of each district are automatically 

elected. The others 598 are 

elected depending of percentage 

of vote (party) received 

nationwide 

Term of 5 years for all 

authorities unless an 

early dissolution of 

Chamber (i.e., a 

parliamentary 

deadlock).The state 

elections occurs at 

each 4 or 5 years and 

the dates vary from 

state to state 

(federalism). The same 

occurs for the local 

government. 

State Represent – Lander 

(Legislative) 
State State 

All candidates can obtain vote on 

all municipalities of state which 

they are running (17 states) 

Representative Member 

(Legislative) and Mayor 

(Executive)  

Local Government 

Depend on organization of local 

government 

(District/Cities/Tows/Villages) 

All candidates can obtain vote 

only into of local government 

which  they are running 

Note: 1. Each country has legislation to define its “eligible voter” on population (e.g, age, compulsory vote or not) 2. The electoral system (e.g., proportional, plurality 

and mixed) is also defined by legislation of each country. 3. 12 Chamber deputies are elected by Italian citizens living abroad; 4.The geographic definition of district 

is not unique.  It depends on several circumstances: administrative, territorial, historical, etc. 
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Table A3: Descriptive statistics – Covariates 

Variables 
All 

Variables 
All 

Male Female Male Female 

Incomplete primary education 

0.133 0.044 

Percentage of literate - older than 25 

71.385 69.872 

(0.34) (0.206) (15.61) (15.533) 

[2265] [1216] [2265] [1216] 

Completed primary education but 

not high school 

0.127 0.055 

Population 

17247.994 19449.308 

(0.333) (0.228) (29259.595) (28337.447) 

[2265] [1216] [2230] [1196] 

Completed high school but not 

higher education 

0.34 0.306 

Log per capita GDP 

4.16 3.669 

(0.474) (0.461) (4.747) (3.643) 

[2265] [1216] [2230] [1196] 

Completed higher education 

0.397 0.592 

Female Population 

0.492 0.492 

(0.489) (0.492) (0.014) (0.014) 

[2265] [1216] [2129] [1153] 

PT party 

0.084 0.072 

Theil index 

0.519 0.527 

(0.277) (0.258) (0.108) (0.114) 

[2265] [1216] [2230] [1196] 

PSDB party 

0.133 0.142 

Percentage of rural dwellers 

0.579 0.593 

(0.34) (0.349) (0.223) (0.216) 

[2265] [1216] [2151] [1153] 

PFL party 

0.111 0.122 

Water Service 

0.552 0.559 

(0.315) (0.327) (0.237) (0.225) 

[2265] [1216] [2151] [1153] 

PMDB party 

0.208 0.204 

Sewer Service 

0.192 0.199 

(0.406) (0.403) -0.274 -0.275 

[2265] [1216] [2151] [1153] 

Note: 1) For each variable and column, the first line represents the estimated mean. Standard Deviations are in parentheses. 

Number of observations are between brackets. 2) Mixed-gender races are defined by mayoral elections where the two most voted 

candidates are a woman and a man. 3) For descriptive statistics, we constrain the sample for a margin of votes of 30 percentage 

points. 4) Municipalities with more than 200 thousand electors are excluded to avoid second term possibilities. 5) Margin is 

defined as the difference in vote share between a female and a male candidate in our sample. 6) “Male” represents municipalities 

where a man was elected mayor. “Female” represents the situations where a woman is elected 
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Table A4:  Descriptive statistics of Stratified Sample (education and marital status):  Electorate’s Gender Stereotype (EGS) 

  

Do Not Have Higher Education Higher Education 

No Yes No Yes 

Male mayor Female mayor Male mayor Female mayor Male mayor Female mayor Male mayor Female mayor 

Log of W/M vote share for federal deputies - 6 years later 

-3.862 -3.663 -3.803 -3.617 -3.853 -3.577 -3.746 -3.684 

(1.892) (1.715) (1.746) (1.791) (1.813) (1.86) (1.7) (1.673) 

[116] [149] [514] [346] [401] [244] [229] [251] 

Log of W/M vote share for state deputies - 6 years later 

-2.772 -2.571 -2.724 -2.679 -2.818 -2.534 -2.585 -2.757 

(1.416) (1.616) (1.494) (1.506) (1.48) (1.554) (1.469) (1.52) 

[116] [149] [514] [346] [401] [244] [229] [251] 

Log of W/M vote share for mayors - 4 years later 

-0.415 -0.257 -0.275 -0.032 -0.184 -0.078 -0.503 -0.118 

(1.047) (1.062) (1.151) (0.943) (1.048) (0.906) (1.232) (1.044) 

[92] [119] [346] [271] [272] [170] [166] [220] 

Log of W/M vote share for councilors - 4 years later 

-1.658 -1.620 -1.671 -1.660 -1.682 -1.663 -1.645 -1.633 

(0.589) (0.754) (0.737) (0.659) (0.761) (0.742) (0.611) (0.638) 

[189] [198] [695] [443] [552] [306] [332] [335] 

Note: 1) Standard Deviations between parentheses. 2) Number of observations between brackets. 3) Mixed-gender races defined by mayoral elections which the two most voted candidates 

are a woman and a man. 4) For descriptive statistics we constraint sample for a margin of vote of 30 percentage points. 5) Municipalities with more than 200 thousand electors are excluded 

to avoid second term possibilities. 6) Margin is defined as the difference in vote share between a female and a male candidate in our sample. 7) "Male mayor" represents municipalities 

which a man was elected as mayor. "Female mayor" represents the situations which a woman is elected. 
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Table A5: Descriptive Statistics -  Electorate’s Gender Stereotype (EGS) - Stratified Results for education 

 

Panel A: Proportion of women elected in council above median5 

Do Not Have Higher Education Have Higher Education 

Male Female Male Female 

Log of W/M vote share for federal deputies - 6 years later 

-789.637 -354.412 -494.402 -327.587 

(1.803) (1.78) (1.829) (1.708) 

[202] [101] [123] [93] 

Log of W/M vote share for state deputies - 6 years later 

-564.460 -260.241 -325.370 -245.930 

(1.6) (1.45) (1.565) (1.445) 

[202] [101] [123] [93] 

Log of W/M vote share for mayors - 4 years later 

-35.394 -5.045 -38.190 -2.738 

(1.035) (0.99) (1.441) (1.013) 

[126] [70] [75] [77] 

Log of W/M vote share for councilors - 4 years later 

-379.226 -165.081 -245.868 -168.365 

(0.492) (0.506) (0.55) (0.405) 

[278] [122] [172] [129] 

 

Panel B: Proportion of women elected in council below median5 

Do Not Have Higher Education Have Higher Education 

Male Female Male Female 

Log of W/M vote share for federal deputies - 6 years later 

-1,365.729 -518.308 -708.368 -597.037 

(1.763) (1.919) (1.517) (1.651) 

[345] [143] [185] [158] 

Log of W/M vote share for state deputies - 6 years later 

-1,008.818 -358.026 -533.313 -446.012 

(1.462) (1.628) (1.535) (1.563) 

[345] [143] [185] [158] 

Log of W/M vote share for mayors - 4 years later 

-55.771 -8.228 -58.085 -21.771 

(1.328) (0.846) (1.104) (1.056) 

[201] [100] [117] [143] 

Log of W/M vote share for councilors - 4 years later 

-982.225 -343.909 -547.587 -378.851 

(0.882) (0.8) (0.777) (0.671) 

[517] [184] [291] [206] 

Note: *** p<0.01, ** p<0.05, * p<0.1. 1) Bias-corrected RD estimates with robust variance estimator using Calonico, Cattaneo and Titiunik 

(2014). Standard Deviations are in parentheses. Number of observations are between brackets. 2) Mixed-gender races are defined by mayoral 

elections where the two most voted candidates are a woman and a man. 3) Municipalities with more than 200 thousand electors are excluded 

to avoid second term possibilities. 4) The number of women elected in council corresponds to the last election.5) The number of women 

elected in council corresponds to the last election. 
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Table A6: Balance test with covariates of different mixed-gender races for stratified 

sample: education and marital status 

 
Do Not Have 

Higher Education 

Have  Higher 

Education 

Panel A:  Female 

candidates’ 

characteristics(elected 

women on municipality i 

vs. non-elected women on 

municipality j) 

PT party 

-0.007 0.01 

(0.02) (0.03) 

[1690] [1577] 

PSDB 

party 

0.04 -0.01 

(0.04) (0.04) 

[1690] [1577] 

PFL 

party 

0.03 -0.01 

(0.04) (0.03) 

[1690] [1577] 

PMDB 

party 

0.01 -0.08 

(0.04) (0.05) 

[1690] [1577] 

Panel B: Male candidates’ 

characteristics (non-elected 

men on municipality i vs. 

elected men on 

municipality j) 

PT party 

0.04 -0.10 

(0.03) (0.04)** 

[1690] [1577] 

PSDB 

party 

0.01 -0.003 

(0.03) (0.04) 

[1690] [1577] 

PFL 

party 

-0.02 0.06 

(0.04) (0.04) 

[1690] [1577] 

PMDB 

party 

0.04 -0.03 

(0.05) (0.04) 

[1690] [1577] 

Note: *** p<0.01, ** p<0.05, * p<0.1; 1) Bias-corrected RD estimates with robust 

variance estimator using Calonico, Cattaneo and Titiunik (2014). Standard Deviations 

between parentheses. Number of observations between brackets. 2) Mixed-gender races 

defined by mayoral elections which the two most voted candidates 3) Municipalities 

with more than 200 thousand electors are excluded to avoid the possibilities of second 

term. 4) Political variables correspond to candidate's characteristics in places where the 

candidate was elected and where the candidate was defeated. 
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Chapter 2 – School Accountability and School migration 

 

2.1 Introduction 

It is well documented that school accountability systems have positive impact on 

student outcomes (Carnoy and Loeb (2002), Hanushek and Raymond (2004), Jacob et 

all (2003), Ladd (1999), Peterson and West (2003) and Springer (2008)). In many 

countries, parents of children in public schools have benefited from the implementation 

of school accountability systems that, among other goals, run assessment tests and 

publicize school performances, decreasing therefore the uncertainty on public school 

quality.24 Strong school accountability systems are in general responsible for: 

establishment of learning targets and minimal contents that schools should cover; 

evaluation of learning through standardized tests; publication of test results by school; 

adoption of specific policies in order to improve test results; and adoption of incentives 

(rewards and/or punishments) for teachers and school principals as function of school 

performance on assessment tests (Carnoy and Loeb, 2002). 

However, according to Hanushek and Raymond (2002), school accountability 

systems that establish the adoption of direct incentives tend to have larger impacts on 

students’ performance. They argue that the positive effects from NCLB are mainly due 

to the existence of direct rewards to the best schools and punishment to the worse ones. 

However, if it is not designed appropriately, it may create undesired results (e.g., Sims 

(2008, 2013); Oshiro, Scorzafave and Dorigan (2015)).  

In many circumstances, school accountability systems may not have the desired 

consequences due to institutional restrictions. In contexts where there are not 

punishments or rewards for principals and teachers according to educational results, a 

softer accountability system (e.g., simply the publication of average assessment results) 

could not have any direct discipline effect on administrators. In that aspect, the 

Brazilian accountability system that was created in the mid-90 is a representative 

example: municipal authorities run most of primary public schools and even though 

                                                           
24 School accountability systems were introduced in the UK during the 80’s and rapidly became 

an important educational managing tool in the US. For example, in 1996, 12 states in the US 

had some sort of school accountability whereas in 2000 39 states were adopting it. In 2001 

federal government created the “No Children Left Behind” (NCLB) program. 
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federal government has covered all other aspects of accountability systems it does not 

have the institutional tools to enforce the “adoption of incentives”. 

In the absence of direct incentives, a “weak” accountability system could 

influence educational outcomes mainly by three channels: a) electoral channel through 

popular pressure on public managers; b) family participation on children education 

according to test score results; c) school migration by students guided by school quality 

disclosure.25 For the first hypothesis, Firpo, Pieri and Souza (2013) presented evidence 

for Brazil that a raise of one point in the national school quality index of a municipality 

increases at 5 percentage points the probability of its mayor to be reelected. To our 

knowledge, there is no evidence until now for the second hypothesis since literature has 

focused on the parents’ participation impact on student’s outcomes. However, we know 

that parents demand more houses closer to better schools what makes its prices raise 

(Figlio and Lucas, 2014). 

In this chapter, we investigate the third channel or the impact of school quality 

disclosure on student’s school migration between public schools. For this, we use an 

administrative panel data for all students on regular elementary and middle school from 

2007 to 2011 in Brazil. This huge amount of data allow us to analyze not only student’s 

migration by educational level but to observe the consequences of school quality 

disclosure for some subsamples of interest like non-white students, students with special 

needs and students that live in a different city from school. We also analyze if migration 

is directed to schools with better (or worse) school quality indexes or to schools that 

simply do not have their quality publicized.  

Brazil is a great field to study the impact of a weak school accountability system. 

Firstly, municipal administrators run mostly of primary schools as cited above and since 

1988, Brazilian Federal Constitution municipalities have autonomy to run relevant 

policies and to manage its own budget. Secondly, Brazil have more than 130 thousand 

schools that supply elementary education but no more than 50 thousand of them that 

have the school quality index publicized for the fourth grade. Therefore, at the same 

time there a huge number of enrollments in public schools (about 24 million on 

elementary public education at 2014) but there are many schools that do not have their 

school quality publicized which allow us to test some interesting heterogeneities. 

                                                           
25 Other impacts are possible like increase in teacher’s turnover and the adoption of better practices by 

school managers Rouse et al (2013). 
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Our experiment consists in a Regression Discontinuity Design that explores one 

of the eligibility criteria of schools to have the Brazilian national school quality index’s 

disclosure. This criterion consists that schools must have at least 20 students enrolled at 

fourth grade to the have the fourth grade Índice de Desenvolvimento da Educação 

Básica (IDEB) released.26 As there are other conditionalities, we explore the cutoff of 

20 enrolments as an exogenous source of variation for a fuzzy design27.  

Despite of many studies presenting evidence that school accountability systems 

have positive effects on learning our results suggest that another output could also be 

resulted. That is the increasing in students’ turnover. This is by one side undesirable 

since it negatively affects students’ social network what can raise the probability of 

dropping out. At the same time, it reflects students are able to respond once incentives 

change. Such results are more effective for richer cities and municipalities with higher 

number of public schools what indicates that school supply restrictions are important to 

understand school migration.  

We divide this chapter as follows. Section 2.2 addresses the Brazilian 

accountability system and rules to disclosure school quality information. Section 2.3 

explains the methodology. Section 2.4 presents data on school migration, the mains 

results and heterogeneities in the experiment. Section 2.5 develops some tests for 

heterogeneities in the main results. Finally, at section 2.6 we conclude. 

 

 2.2 Institutional Background 

2.2.1 Brazilian Basic Educational System and School Quality Measures 

Brazilian public basic education system is composed by elementary, middle, and 

high schools. They correspond to first to fifth grades, sixth to ninth grades and tenth to 

twelfth grades, respectively. They are publicly and privately provided, although around 

than 85% of the students are in public schools. Public education has passed in the last 

twenty years for reforms that have increased access and has attempted to improve its 

quality. Part of the increased access can be explained by initiatives that allocated more 

resources for basic education such as FUNDEF (Fundo de Desenvolvimento do Ensino 

                                                           
26 The minimum number of enrollments is a criterion for school’s participation on Prova Brasil, the most 

important standardized test scores for elementary public schools. Test scores of Prova Brasil compound 

IDEB’s formula with Approval rate as specified at section 2.2.2. 
27 On section 2.2.2 we explain other conditionalities. 
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Fundamental e Valorização do Magistério) approved in 1996. FUNDEF leveled 

spending on education between states and municipalities in elementary schools (primary 

and middle schools) through transfers from a national fund. This initiative rose spending 

sharply in poorer states and municipalities. This created incentives for schools to recruit 

and retain students to fill vacancies (Carnoy, 2007). 

Although the problem of access to education has been solved with a quick but 

somewhat disorganized growth of public school system in the 1990’s, performance of 

Brazilian students’ proficiency in national and international exams shows that the 

growth of the educational system was not matched by improvements in quality (OECD, 

2010). There were two combined movements in the basic public education in order to 

increase the quality of education: Management decentralization and the introduction of 

a federal school accountability system. 

Transfers in the school authority level from state to municipalities characterized 

school decentralization. The decentralization of schools was a process that has begun in 

the 1990’s and it was incentivized by the federal government through various laws and 

resource funds like FUNDEF, creating the legal basis and generating financial resources 

to enable the municipality to run its local education system. There are evidences that 

this funding have a significant impact on school resources and student outcomes. 

Indeed, Ferraz, Finan and Moreira (2011) find that negative variation of this school 

resource from federal transfers (due to corruption) reduced student proficiency and 

increased dropout and failure rates across Brazilian municipalities. Menezes-Filho and 

Pazello (2007) have also shown that the creation of FUNDEF increased local teachers’ 

salaries. This increase had positive impact on students learning.  

School Census data reveal that of all students enrolled in primary school in 

1995, 56% were studying in state schools and 32% in municipal schools. In contrast, in 

2014, the share of primary school students in state schools decreased to 28% and of 

those in municipal schools increased to 56%.28 This process was more pervasive among 

the first years of the primary education. In fact, of all students in elementary schools in 

1995, 48% of them were enrolled in state schools and 42% in local schools. In 2014, 

15% and 68% were attending state and municipal schools, respectively. On the other 

hand, of all students enrolled in middle school in 1995, 69% and 17% were attending 

                                                           
28 The bulk of remaining students were enrolled in private schools and very few in federal schools.  
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state and municipal middle schools, respectively. In 2014, these figures changed to 45% 

and 41% attending state and municipal middle schools, respectively. Thus, the 

municipalities became the main responsible for the provision of education for vast 

majority of the elementary education students, whereas municipalities and states 

became more evenly responsible for the middle school students. 

School decentralization process was accompanied by instruments that enabled 

policy-makers to monitor performance of public schools. At 1995, the Sistema Nacional 

de Avaliação da Educação Básica (National Assessment of Basic Education or, simply, 

SAEB) introduced the first set of instruments for monitoring and evaluation that 

characterizes Brazilian accountability system.29 SAEB is run by the Ministry of 

Education and is characterized by an exam in mathematics and Portuguese applied 

every two years in a sample of students from fourth to eighth grade elementary school 

and in 3rd grade of high school. 

After SAEB, the Ministry of Education implemented other exams. In 1998, 

Exame Nacional do Ensino Médio (National Examination of Secondary Education, or 

simply, ENEM) was created and in 2005 the Prova Brasil (Brazil Exam), a biannual 

exam with census coverage at public school level in math and reading for fourth and 

eighth graders. In the 2007 edition of Prova Brasil, all state schools adhered to the exam 

and there was broad support from municipal authorities, leading to a coverage of over 

99% of targeted population (Fernandes and Gremaud, 2009).30 

 

2.2.2 IDEB - Public School Quality Index 

After the first results of 2005 Prova Brasil were widely disseminated in 2006, 

one could say that Brazil had finally created its own national school accountability 

system. It was a “weak” accountability system since, unlike the US model, teachers and 

principals were not directly held accountable for the students’ results in the proficiency 

exam. In addition, the comparison between schools based on Prova Brasil did not take 

into account that they had different retention rates, allowing for important composition 

differences in student body. 

                                                           
29 Other initiatives to introduce school accountability systems occurred at the state and municipal level, 

but most of these projects did not have the necessary continuity to be well succeeded. 
30 Fernandes and Gremaud (2009) argue that although the coverage rate is high, there is some evidence of 

‘gaming the test’ in small scale, especially by forced absenteeism of worst students. 
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In order to correct for the differential retention rates, the Ministry of Education 

constructed an index that took into account both performance and retention rates. Thus, 

in 2007 IDEB was created for public schools, running from 0 to 10, as it is a simple 

normalization of Prova Brasil times the school pass rate.  

The IDEB became the instrument that informs population on school quality 

allowing pupils and parents to have a better-informed school choice. Note that the IDEB 

is constructed for each public school and for the overall public school system (local and 

state separately). That has originated an informational channel that can be used to 

pressure teachers, principals, managers, and ultimately mayors responsible by 

improvements in the quality of education. Various media outlets and the site of Ministry 

of Education have published the results of IDEB. 

Since IDEB creation at 2007 having as reference 2005 edition of Prova Brasil 

the index was published every two years always following Prova Brasil’s  year. 

Therefore, excepting the first edition, IDEB has been published always one year after 

Prova Brasil exam. As example 2007 IDEB was published at 2008, 2009 IDEB at 2010 

and so on. The index is published by public school for fourth and eighth grades 

separately. 

Not all schools have the index published.  At 2007 edition were exclude of IDEB 

disclosure:31 

1. Private schools 

2. Schools located at rural areas  

3. Schools specialized on adult education 

4. Schools with less than 20 students enrolled at the evaluated grade 

(4th grade and 8th grade)32 

5. Schools from secretaries that did not participate to Prova Brasil 

6. Schools with less than 10 students participating at Prova Brasil 

                                                           

31 At 2009 edition rural schools were included. Almost all secretaries participates so criteria 5 is not 

binding. Criteria 6 changed to also exclude cases where 50% or more of enrolled students did not take 

Prova Brasil exam. At 2011 edition, one criteria was added: municipalities that established elementary 

school system with 9 years did not need to have its IDEB published at 2011 edition.  

32 At 2005 edition it was required at least 30 students enrolled to have IDEB published. At the other 

editions this number reduced to 20 as more secretaries adhered to Prova Brasil test. 
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At more recent editions, eligible schools got the right to not to have its score 

published. Moreover, rural schools were added at Prova Brasil test. However, 2007 

IDEB edition is important to our experiment since the conditionality that required at 

least 20 students enrolled was binding at the time. It was not the same case for years 

that are more recent. 

 

 2.3. Methodology 

 

2.3.1 Data 

Our goal is to estimate the impact of the release of school quality information on 

migration of students among public schools. School inputs, number of schools by 

municipalities and information on student’s enrollment were obtained from 2007 to 

2011 School Census of Ministry of Education.33 To analyze heterogeneities in the 

experiment we use per capita GDP at 2000 prices from IBGE34. 

As information on enrollments at student level started to be published on 2007, 

we could start to analyze school migration only at 2008 since it is the first year we have 

full information on leaving and arriving of students in a school. In a certain year, we 

consider that a student has moved out of a school if at the end of this year he or she 

moves to other school and he stays registered at government system. Similarly, for a 

certain year a student has moved into a school if he or she moves to this school at the 

beginning of the next year and he has his register on. 

A challenge for creating this dataset was to identify which cases corresponds to 

real migration, or it was some kind of mistake from system of data registering. As 

Figure B.1 at Appendix B illustrates for 2007, we have a high percentage of students (in 

some states it is around 6% of total enrollments) that are registered in more than one 

school of regular education. For this, we have decided to analyze migration just in cases 

when we identify the original and final school. We also do not consider students that 

study in more than one regular school simultaneously. This underestimates the 

proportion of students that migrates but considering this is not correlated to the 

eligibility criteria to disclosure IDEB this must not be bias our estimations.   

                                                           
33 More specifically, INEP –Instituto Nacional de Ensino e Pesquisa Anísio Teixeira is responsible for 

educational data on Brazilian Federal Government. 
34 Instituto Brasileiro de Geografia e Estatística 
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From Ministry of Education School, we also obtained school quality score, the 

IDEB. Timing of IDEB disclosure is very important for our experiment to decide which 

index is more significant to school choices decision. As closer information is released to 

the end of educational calendar, more impact its disclosure has on school choice for the 

next year. 2005 IDEB was out at 2007 April, 2007 IDEB was out at 2008 September 

and 2009 IDEB was released at 2010. In this paper we focus on 2007 IDEB disclosure 

at 2008 since it has the most significant discontinuity in the forcing variable as 

presented in section 3.4. 

 

2.3.2 Empirical Strategy 

Our experiment tries to isolate school quality disclosure from other confounding 

related characteristics like its resources, director’s ability to manage education, local 

institutions among other factors.  

The ideal experiment would be to observe the student’s decision of school 

migration in two different scenarios: one when the information about his or her school 

quality was disclosure and the other when it was not. As this is not possible (Holland, 

1986) an alternative would be to compare students of very similar schools in such a way 

the only difference between them would be the fact they have or do not their info on 

quality released.  

In the absence of a randomized control trial, we try to guarantee the local 

ignorability hypothesis in the distribution of potential outcomes. Therefore, our empirical 

strategy consists at exploring the eligibility criterion that a school needs to have its IDEB 

published. Such criterion consists of having a minimum of students participating at Prova 

Brasil at the current year of the index release. Then, we relate the school indicative of 

having or not IDEB with student’s migration among schools. 

Before the model, we state some hypotheses. Essentially we assume that IDEB 

is a good proxy variable for school quality in Brazil what is corroborated by its 

construction methodology and by the fact recently it was approved in Brazil a federal 

legislation assuming IDEB as the main national school quality index and linking targets 

to state and municipal educational secretaries according to it.35 

                                                           
35 At 2014 it was approved the National Plan for Education establishing targets for IDEB to each 

municipality  
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Following Hahn, Todd, and van der Klaauw (2000) we run a Regression 

Discontinuity Approach with a fuzzy estimator. The design here is fuzzy because the 

eligibility criterion based on the minimum number of enrollments is not sufficient to 

guarantee a school to have its IDEB published as described in section 2.4.  

To understand it we determine our treatment status by the event of a school i to 

have its IDEB at year t disclosured or not. Therefore, we define Dit by a fuzzy design as 

𝐷𝑖𝑡 = {
1 𝑖𝑓 𝑠𝑐ℎ𝑜𝑜𝑙 𝑖 ℎ𝑎𝑠 𝐼𝐷𝐸𝐵 𝑟𝑒𝑙𝑒𝑎𝑠𝑒𝑑 𝑎𝑡 𝑦𝑒𝑎𝑟 𝑡

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
                                                       (1) 

 Also, consider our running variable (Zit) as the number of students enrolled at 

fifth grade as 

𝑍𝑖𝑡 = {
1 𝑖𝑓 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑎𝑡 𝑠𝑐ℎ𝑜𝑜𝑙 𝑖 𝑎𝑡 𝑦𝑒𝑎𝑡 𝑡 ⩾ 20

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
                        (2)  

Therefore, the cutoff where the students enrolled equals 20 is one of the criteria 

for determining if the school has IDEB released. Parameter β that is the average treatment 

effect around the cutoff. In this case, it is our estimation of the impact of a school having 

information about educational quality on student migration. Let us call 𝑌𝑖𝑡 the proportion 

of students that migrates from a school i (leaves it at the end of the year t or move to 

school i at beginning of t+1). Then, 

𝛽 =
lim

𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠↓20
𝐸(𝑌𝑖𝑡|𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠𝑖𝑡) − lim

𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠↑20
𝐸(𝑌𝑖𝑡|𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠𝑖𝑡)

lim
𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠↓20

𝐸(𝐷𝑖𝑡|𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠𝑖𝑡) − lim
𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠↑20

𝐸(𝐷𝑖𝑡|𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠𝑖𝑡)
                            (3) 

𝛽 represents the local causal effect of school quality disclosure. For the validity 

tests, we estimate equation 3 by nonparametric procedure. For other purposes, we run a 

Two Stage Least Square procedure with exact identification as follows 

{
𝑌𝑖𝑡 = 𝛽 ∗ 𝐷𝑖𝑡 + 𝑔(𝑍𝑐_𝑖𝑡) + 𝑋𝑖𝑡 + 𝜀𝑖𝑡

𝐷𝑖𝑡 = 𝜋 ∗ 𝑇𝑖𝑡 + 𝑔(𝑍𝑐_𝑖𝑡) + 𝑋𝑖𝑡 + 𝜗𝑖𝑡

                                                                                    (4) 

Where 𝑍𝑐_𝑖𝑡=𝑍𝑖𝑡 − 20,  𝑇𝑖𝑡 =1(𝑍𝑐_𝑖𝑡>0) and 𝑔(𝑍𝑐_𝑖𝑡) is a third degree polynomial 

of 𝑍𝑐_𝑖𝑡 without interactions. For consistently estimate 𝛽 we need the instrument to be 

valid (or 𝐶𝑜𝑣(𝑌𝑖𝑡, 𝑇𝑖𝑡|𝐷𝑖𝑡, 𝑋𝑖𝑡) = 0) and correlated to the treatment status or 

𝐶𝑜𝑣(𝐷𝑖𝑡, 𝑇𝑖𝑡|𝑋𝑖𝑡) ≠ 0. The last hypothesis also means that we are estimating the effects 

of school quality disclosure only for the subsample of schools that have the probability 

of publicizing their scores raised for having more than 20 students enrolled one year 

before Prova Brasil. 

In this chapter we focus on two measures of migration as output for school i:  
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𝑁𝑒𝑡 𝑒𝑛𝑟𝑜𝑙𝑙𝑚𝑒𝑛𝑡𝑠𝑖 = 𝑀𝑜𝑣𝑖𝑛𝑔 𝑖𝑛𝑖  − 𝑀𝑜𝑣𝑖𝑛𝑔 𝑜𝑢𝑡𝑖                                                       (5) 

𝑀𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑖 = 𝑀𝑜𝑣𝑖𝑛𝑔 𝑖𝑛𝑖 + 𝑀𝑜𝑣𝑖𝑛𝑔 𝑜𝑢𝑡𝑖                                                                           (6) 

where “Moving in” corresponds to the proportion of students moving into a school at the 

beginning of the year next to the index release and “Moving out” means the proportion 

of students moving to other schools at the end of the current year of index release.36  

 

2.4.1 School Migration in Brazil 

Why would a student move to another school? There are some evidences that 

parents care about the quality of education and that people in fact react when they have 

more information on quality of schools. Hastings and Weinstein (2007) explore two 

experiments in a school district in US where schools were randomly selected to 

distribute information about their quality to the parents. They find evidence that 

receiving information increases the fraction of parents choosing higher performance 

schools.  

However, local administrations can restrict school migration within an education 

administration by the establishment of some rules for students to move and to enroll. 

Despite it, Table 1 presents evidence that more than 6% of students enrolled at 

elementary education move out to other school.  In addition, we see that school 

migration did not change significantly from 2008 to 2010. Moreover, migration is 

higher for students from elementary education compared to middle education. We also 

see that for a public school mostly migrations occurs to other public schools as 

expected. 

 

 

 

 

 

 

 

 

                                                           
36 By “proportion” we mean the number of students that has moved from school divided by total 

enrollments at the index disclosure year. 



57 
 
 

 

  Table 1 - School migration by year 

      2007  2008  2009  2010  
M

o
v

in
g

 o
u

t 

A
ll

 m
ig

ra
ti

o
n

s 

Elementary schools 0.106 0.064 0.063 0.065 

Middle schools 0.020 0.033 0.032 0.034 

M
ig

ra
ti

o
n

 

b
et

w
ee

n
 p

u
b

li
cs

 

Elementary schools 0.105 0.062 0.061 0.063 

Middle schools 0.019 0.032 0.031 0.033 

M
o

v
in

g
 i

n
 

A
ll

 m
ig

ra
ti

o
n

s 

Elementary schools  0.054 0.047 0.049 

Middle schools  0.030 0.023 0.023 

M
ig

ra
ti

o
n

 

b
et

w
ee

n
 p

u
b

li
cs

 

Elementary schools  0.052 0.045 0.047 

Middle schools   0.029 0.022 0.022 

Notes: 1) “Moving out” students are those leave school in the end of the year and are enrolled in other school at the 

next year. “Moving in” students are those enroll in a school at the beginning of the year and were enrolled at another 

school in the past year. 2)"Migration between publics" designate students that study in a public school and move to 

another public school in the following year.  3) Values are in decimals and represent proportion of migrants into 

classes. 

 

Table 2 shows us that North and Northeast regions have the highest migration 

rate and from Table 3 we learn that school migration seems to be similar between state 

and municipal schools. 
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Table 2 - School migration by region 

   North Northeast West-Center South Southeast 

A
ll

 m
ig

ra
ti

o
n

s 

E
le

m
en

ta
ry

 

Moving out 0.186 0.069 0.030 0.022 0.045 

Moving in 0.110 0.056 0.043 0.032 0.048 

M
id

d
le

 Moving out 0.099 0.035 0.021 0.012 0.020 

Moving in 0.065 0.029 0.027 0.019 0.025 

M
ig

ra
ti

o
n

 b
et

w
ee

n
 p

u
b

li
cs

 

E
le

m
en

ta
ry

 

Moving out 0.183 0.067 0.029 0.021 0.044 

Moving in 0.107 0.053 0.041 0.031 0.045 

M
id

d
le

 Moving out 0.098 0.035 0.020 0.012 0.020 

Moving in 0.064 0.028 0.026 0.019 0.024 

Notes: 1) “Moving out” students are those leave school in the end of the year and are enrolled in other school at 

the next year. “Moving in” students are those enroll in a school at the beginning of the year and were enrolled at 

another school in the past year. 2)"Migration between publics" designate students that study in a public school 

and move to another public school in the following year.  3) Values are in decimals and represent proportion of 

migrants into classes. 
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Table 3 - School migration by administration 

    Public State Municipal 
A

ll
 m

ig
ra

ti
o

n
s 

E
le

m
en

ta
ry

 

Moving out 0.064 0.056 0.066 

Moving in 0.054 0.062 0.051 

M
id

d
le

 Moving out 0.033 0.036 0.032 

Moving in 0.030 0.045 0.025 

M
ig

ra
ti

o
n

 b
et

w
ee

n
 p

u
b

li
cs

 

E
le

m
en

ta
ry

 

Moving out 0.062 0.054 0.065 

Moving in 0.052 0.059 0.050 

M
id

d
le

 Moving out 0.032 0.035 0.031 

Moving in 0.029 0.043 0.024 

Notes: 1) “Moving out” students are those leave school in the end of the year and are enrolled in other 

school at the next year. “Moving in” students are those enroll in a school at the beginning of the year 

and were enrolled at another school in the past year. 2)"Migration between publics" designate students 

that study in a public school and move to another public school in the following year.  3) Values are in 

decimals and represent proportion of migrants into classes. 

 

Table 4 presents interesting evidence from what students seek on migration. 

Analyzing only cases of migration between public schools, we see that most of students 

look for school with a higher school quality index. Nevertheless, it is also relevant the 

migration between schools that do not have score publicized. 
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Table 4 - School migration by school quality score status - 2008 

    Public State Municipal 

E
le

m
en

ta
ry

 s
ch

o
o

ls
 

To higher score 0.039 0.033 0.042 

To smaller score 0.005 0.008 0.005 

From school with score to without score 0.010 0.012 0.009 

From school without score to with score 0.008 0.006 0.009 

From school without score to without score 0.016 0.008 0.018 

M
id

d
le

 s
ch

o
o

ls
 

To higher score 0.023 0.024 0.023 

To smaller score 0.002 0.003 0.001 

From school with score to without score 0.008 0.012 0.007 

From school without score to with score 0.003 0.002 0.003 

From school without score to without score 0.010 0.006 0.011 

Notes: 1) “Moving out” students are those leave school in the end of the year and are enrolled in other 

school at the next year. “Moving in” students are those enroll in a school at the beginning of the year 

and were enrolled at another school in the past year. 2)"Migration between publics" designate students 

that study in a public school and move to another public school in the following year.  3) Values are in 

decimals and represent proportion of migrants into classes. 

Another obstacle to migration is the distance. Koning and Van der Wiel (2010) 

analyzed school quality impact on enrollment for Dutch high schools. Although they 

found a positive impact, students do not choose a school above average if this is far 

from their current one. Although we do not have information on school distances from 

students’ houses, we do observe the number of public schools by municipality. Figure 1 

presents that at least for most municipalities there are options of schools to change.37 

                                                           
37 In around 10% of municipalities there is only one public school. 
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2.4.2 Experimental validity 

For consistently estimate equation 4, we run some tests to verify if the design of 

our experiment is valid. First, we want to know if schools are manipulating enrollments 

with the target to have (or not to have) IDEB publicized. For this we show bellow the 

distribution of the number of schools around the cutoff and we refute this possibility by 

the nonexistence of asymmetry around the cutoff. 
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We also need to have a strong instrument what in the context of RDD means we 

must find discontinuity of the probability to have IDEB around the cutoff. Figure 3 

estimates it for 2007, 2008 and 2010. We notice that there is discontinuity for all years 

but it is stronger for 2008. For this we focus at 2007 IDEB release (publicized at 2008) 

as cited above. 
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We could explore other possibilities of treatment. In fact, the literature on school 

accountability focuses on the impacts of publishing good (or bad) information on school 

quality. Then, Figure 4 test for 2008 the discontinuity in the probability to have school 

quality improved. We verify that there is no discontinuity around the cutoff, which means 

we do not identify enough compliers to estimate equation 4. 

 



64 
 
 

 

Therefore, in this paper we test only the effects of publicizing school quality 

information. It means we mix cases in which the information is “good” or not. To verify 

if different administrations have distinct behavior we run the first stage regression for 

2008 by type of administration at Figure 5. 
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We also want to know if there are other confounding variables that could bias our 

estimations. For this, we test with a nonparametric procedure if lagged school resources 

variables are continuous around the cutoff. As we do not find discontinuity, we reject this 

hypothesis. 
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Table 5 - Robustness test: Lagged school resources and outputs 

  Public State Municipal 

Class hours - 3rd grade 
-4.356+++ -31.393+++ 6.893+++ 

(8.144) (13.777)*** (9.792) 

Class hours - 4th grade 
0.808+++ -23.895+++ 12.076+++ 

(8.58) (12.928)* (10.763) 

Class hours - 5thth grade 

-

13.568+++ -26.969+++ -5.841+++ 

(11.415) (14.031)* (19.859) 

Class size - 3rd grade 
-2.313+++ 2.532+++ -2.829+++ 

(2.675) (2.401) (3.031) 

Class size - 4th grade 
-2.608+++ 0.242+++ -4.522+++ 

(2.231) (2.374) (3.093) 

Class size - 5th grade 
0.78+++ -2.974+++ 4.597+++ 

(3.619) (3.522) (6) 

Teacher with higher education 
-0.055+++ -0.977 0.032+++ 

(0.092) (0.826) (0.111) 

Library 
-0.008+++ 0.114+++ -0.033+++ 

(0.112) (0.46) (0.137) 

Info Lab 
0.077+++ 0.018+++ 0.043+++ 

(0.076) (0.438) (0.082) 

Science Lab 
0.091+++ 0.135+++ 0.059+++ 

(0.046)** (0.127) (0.04) 

Computers 
1.245+++ 2.552+++ -0.161+++ 

(1.356) (2.567) (1.316) 

Workers 
3.432+++ -0.863+++ 6.279+++ 

(7.448) (6.137) (10.701) 

Urban 
0.326+++ -0.309+++ 0.23+++ 

(0.091)*** (0.549) (0.267) 

Age-grade distortion - 

elementary 

7.086+++ 4.964+++ 11.972+++ 

(4.834) (5.822) (7.219)* 

Age-grade distortion - middle 
6.268+++ 7.678+++ 10.65+++ 

(7.395) (6.735) (13.501) 

Approval rate - elementary 
-2.101+++ -1.04+++ -7.09+++ 

(4.285) (4.756) (6.703) 

Approval rate - middle 
-7.783+++ -7.005+++ -8.969+++ 

(5.221) (5.26) (8.888) 

Abandon rate - elementary 
2.02+++ 5.441+++ 3.083+++ 

(2.702) (4.769) (3.456) 

Abandon rate - middle 
9.786+++ 6.79+++ 12.716+++ 

(5.531)* (5.829) (8.386) 

Teachers 
0.33+++ -1.608+++ 0.731+++ 

(2.482) (2.861) (2.043) 

Notes: 1) Second-stage significance: *** p<0.01, ** p<0.05, * p<0.1. First-

stage significance: +++ p<0.01, ++ p<0.05, + p<0.1. 2) The number in 

parenthesis designates standard errors. 3) Lagged variables corresponds to 2007 

data. 
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2.4.3 Effects on migration of students 

Table 6 presents results of estimations of equation 4 for migration of students 

and net enrollments for both elementary and middle education. At the table, we see that 

school quality disclosure affects positively both migration and net enrollments for state 

schools. For municipal schools we find effect only for migration of students and it is 

positive. In other words, schools that have their quality released do not seem to receive 

more students but school choice is more unstable for their students and they migrate 

more. For students of state elementary schools the sum of students moving in and out of 

school is 4.7% of total enrolments and for municipal elementary education is 2.9%. The 

coefficient magnitude could not be determinant for the success of school accountability 

policy but it is an important adverse effect. 

 

Table 6 - School quality disclosure impact on migration of students 

    Public State Municipal 

E
le

m
en

ta
ry

 

ed
u

ca
ti

o
n
 Net enrollments 

0.001 0.013 -0.007 

(0.004) (0.006)*** (0.005) 

[5933.267] [10689.835] [2743.107] 

Migration 

0.037 0.047 0.029 

(0.006)*** (0.01)*** (0.008)*** 

[5933.267] [10689.835] [2743.107] 

M
id

d
le

 e
d

u
ca

ti
o

n
 

Net enrollments 

0.005 0.017 -0.007 

(0.003) (0.005)*** (0.004) 

[5933.267] [10689.835] [2743.107] 

Migration 

0.023 0.031 0.018 

(0.005)*** (0.009)*** (0.007)*** 

[5933.267] [10689.835] [2743.107] 

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) The first number corresponds to coefficients 

estimated by 2SLS regression as in equation 4. The number in parenthesis designates standard 

errors and between bracket the Cragg-Donald Wald F statistic. 3) "Net enrollments" 

corresponds to the difference between proportion of students that moved into a school in the 

following year and the proportion of students that moved out of a school in the end of the year. 

"Migration" designate the sum of proportions of students moving in and moving out school. 4) 

Corresponds to 2008 data. 

 

To understand this process we split the change in enrollments in two 

mechanisms: students moving in and out the school. Table 7 shows to us that 

accountability affects both policy proportion of students moving in and moving out by 

almost the same magnitude. This explains why we did not find effect on net enrollments 

on Table 6 despite of finding positive effect on migration. 
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Table 7 - School quality disclosure impact on students' moving 

    Public State Municipal 

M
o

v
in

g
 o

u
t Elementary education 

0.018 0.017 0.018 

(0.003)*** (0.005)*** (0.005)*** 

[5933.267] [10689.835] [2743.107] 

Middle education 

0.009 0.007 0.013 

(0.003)*** (0.005) (0.005)*** 

[5933.267] [10689.835] [2743.107] 

M
o

v
in

g
 i

n
 Elementary education 

0.019 0.030 0.011 

(0.003)*** (0.006)*** (0.005)*** 

[5933.267] [10689.835] [2743.107] 

Middle education 

0.014 0.024 0.006 

(0.003)*** (0.005)*** (0.004) 

[5933.267] [10689.835] [2743.107] 

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) The first number corresponds to coefficients 

estimated by 2SLS regression as in equation 4. The number in parenthesis designates standard 

errors and between bracket the Cragg-Donald Wald F statistic. 3) "Net enrollments" 

corresponds to the difference between proportion of students that moved into a school in the 

following year and the proportion of students that moved out of a school in the end of the year. 

"Migration" designate the sum of proportions of students moving in and moving out school. 4) 

Corresponds to 2008 data. 

 

We must understand the reasons for the school quality disclosure resulting in 

more students migrating among schools. Three possibilities emerge to explain this: 

changings on resources allocation and achievement of better outcomes, group 

composition or implementation of new management actions. As management actions 

are not observed on public available databases, we explore in the following tables the 

first two possibilities. 

Table 8 tests the impact of school quality disclosure on school inputs (mainly 

infrastructure, number of class hours and availability of teachers) and educational 

outcomes like dropout rates and school-age distortion. Like Camelo, Ponczek and Firpo 

(2015) we do not find any impact of school quality release on future resources. 
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Table 8 - One year after release's impact on school resources and outputs 

  Public State Municipal 

Class hours - 3rd grade 
-3.464+++ -36.09+++ 11.139+++ 

(8.654) (16.733)** (11.245) 

Class hours - 4th grade 
-10.73+++ -22.75+++ -2.706+++ 

(8.614) (13.101)* (11.207) 

Class hours - 5thth grade 
5.062+++ -16.63+++ 19.889+++ 

(10.526) (14.568) (17.376) 

Class size - 3rd grade 
0.535+++ 5.175+++ -0.912+++ 

(1.967) (3.003)* (2.47) 

Class size - 4th grade 
-1.636+++ -0.7+++ -2.228+++ 

(2.079) (2.222) (2.836) 

Class size - 5th grade 
0.97+++ -1.056+++ 1.809+++ 

(3.439) (4.126) (4.98) 

Teacher with higher education 
0.006+++ -0.675+ 0.104+++ 

(0.09) (0.6) (0.11) 

Library 
-0.25+++ 0.007+++ #DIV/0! 

(0.249) (0.478) #DIV/0! 

Info Lab 
0.058+++ -0.531+++ 0.02+++ 

(0.097) (0.567) (0.111) 

Science Lab 
0.066+++ 0.22++ 0.027+++ 

(0.044) (0.36) (0.038) 

Computers 
0.984+++ 1.717+++ -0.179+++ 

(1.698) (2.881) (1.696) 

Workers 
-0.836+++ 0.758+++ -2.103+++ 

(3.535) (5.259) (3.837) 

Urban 
0.187+++ -0.086+++ 0.203+++ 

(0.214) (0.498) (0.245) 

Age-grade distortion - elementary 
4.35+++ 9.921+++ 5.317+++ 

(4.112) (5.426)* (5.677) 

Age-grade distortion - middle 
-3.81+++ 9.718+++ -11.67+++ 

(5.694) (6.864) (9.312) 

Approval rate - elementary 
-3.911+++ -5.562+++ -4.701+++ 

(3.694) (4.264) (4.471) 

Approval rate - middle 
-1.131+++ -1.544+++ -1.972+++ 

(4.45) (5.645) (6.972) 

Abandon rate - elementary 
2.917+++ 11.017+++ 2.067+++ 

(2.986) (5.631)* (3.45) 

Abandon rate - middle 
-0.759+++ -3.146+++ 2.353+++ 

(3.58) (4.244) (6.365) 

Teachers 
-1.692+++ -5.058+++ -0.407+++ 

(2.216) (3.298) (2.455) 

 

To test composition’s effect we evaluate school quality disclosure’s effect on the 

profile of migrant students. The idea is that some groups are more vulnerable to the 

pressure of a school accountability system and move more than others move among 

schools. This is an undesirable effect since raises possibilities of dropout by those 
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students but the possibility of migration suggests that students respond according to the 

set of information available and to the pressure. Table 9a shows the estimation on 

migration for specific profiles of students. Table 9b presents effects on net enrollments. 

 

 

Table 9a - Impact on migration for vulnerable students 

    Public State Municipal 

E
le

m
en

ta
ry

 e
d
u

ca
ti

o
n

 

Non-whites 

0.046 0.067 0.040 

(0.012)*** (0.02)*** (0.015)*** 

[3274.455] [1792.695] [1747.348] 

Students with special 

needs 

0.012 0.006 0.016 

(0.008) (0.012) (0.011) 

[3274.455] [1792.695] [1747.348] 

Late students 

0.030 0.029 0.029 

(0.009)*** (0.015)* (0.011)*** 

[3274.455] [1792.695] [1747.348] 

Students from different 

cities 

0.101 0.072 0.120 

(0.019)*** (0.029)*** (0.026)*** 

[3274.455] [1792.695] [1747.348] 

M
id

d
le

 e
d

u
ca

ti
o

n
 

Non-whites 

0.021 0.030 0.015 

(0.011)* (0.02) (0.013) 

[3274.455] [1792.695] [1747.348] 

Students with special 

needs 

0.011 0.015 0.010 

(0.006)* (0.011) (0.008) 

[3274.455] [1792.695] [1747.348] 

Late students 

0.019 0.021 0.015 

(0.007)*** (0.013) (0.009)* 

[3274.455] [1792.695] [1747.348] 

Students from different 

cities 

0.049 0.070 0.032 

(0.016)*** (0.027)*** (0.02) 

[3274.455] [1792.695] [1747.348] 

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) The first number corresponds to coefficients 

estimated by 2SLS regression as in equation 4. The number in parenthesis designates standard 

errors and between bracket the Cragg-Donald Wald F statistic. 3) "Net enrollments" 

corresponds to the difference between proportion of students that moved into a school in the 

following year and the proportion of students that moved out of a school in the end of the year. 

"Migration" designate the sum of proportions of students moving in and moving out school. 4) 

Corresponds to 2008 data. 
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Table 9b - Impact on net enrollments for vulnerable students 

    Public State Municipal 

E
le

m
en

ta
ry

 e
d
u

ca
ti

o
n

 
Non-whites 

0.009 0.007 0.012 

(0.009) (0.014) (0.011) 

[3274.455] [1792.695] [1747.348] 

Students with special 

needs 

0.002 0.009 -0.002 

(0.007) (0.011) (0.009) 

[3274.455] [1792.695] [1747.348] 

Late students 

-0.001 0.013 -0.010 

(0.006) (0.009) (0.007) 

[3274.455] [1792.695] [1747.348] 

Students from different 

cities 

0.018 0.005 0.028 

(0.014) (0.022) (0.019) 

[3274.455] [1792.695] [1747.348] 

M
id

d
le

 e
d

u
ca

ti
o

n
 

Non-whites 

-0.003 0.017 -0.018 

(0.008) (0.015) (0.01)* 

[3274.455] [1792.695] [1747.348] 

Students with special 

needs 

0.000 0.010 -0.006 

(0.005) (0.01) (0.007) 

[3274.455] [1792.695] [1747.348] 

Late students 

0.003 0.020 -0.008 

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

[3274.455] [1792.695] [1747.348] 

Students from different 

cities 

0.008 0.017 -0.001 

(0.011) (0.019) (0.014) 

[3274.455] [1792.695] [1747.348] 

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) The first number corresponds to coefficients 

estimated by 2SLS regression as in equation 4. The number in parenthesis designates standard 

errors and between bracket the Cragg-Donald Wald F statistic. 3) "Net enrollments" 

corresponds to the difference between proportion of students that moved into a school in the 

following year and the proportion of students that moved out of a school in the end of the year. 

"Migration" designate the sum of proportions of students moving in and moving out school. 4) 

Corresponds to 2008 data. 

 

Table 9a allows us some evidence that students that are more vulnerable migrate 

more of school. We found effect positive effect (more migration) for non-white 

students, late students (in the sense that are not in the expected grade) and for students 

that live in a different city from school’s municipality. Rouse et al (2013) shows for 

Florida that accountability system provoked as consequence that teachers focus on low 

performing students. We do not know if this is the same case for Brazil as school 

accountability system in US is quite different mainly due to direct incentives to teachers 

and principals related to student scores on tests. However even generating weaker 
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incentives Brazilian school accountability system also affects vulnerable groups in a 

way they are less retained into a school. 

 

2.5 Heterogeneities 

If the local impact of school quality disclosure increases the migration of students, 

is this effect equal for all profile of municipalities? At Table 10, we investigate three 

possible sources of heterogeneity: number of public schools by municipality, GDP per 

capita and availability of local radio station. 

The number of public schools available at the municipality reveals the supply of 

education in the region and can be an important limiting for school migration.  Table 10 

shows that students’ migration is only affected on municipalities with more public schools 

available. This means that educational supply restrictions can really create local 

monopolies for public schools. 

We also found positive effect on richer municipalities (higher per capita GDP) 

which suggests that demand for education is more relevant on cities with higher incomes. 

In addition, there is no association with degree of informational available what suggests 

that there is no restrictions on information on educational quality index. Again, school 

accountability systems affect less net enrollments.  

Table 10 - School quality effect by municipalities' profile 

  
  

Few 

schools 

Many 

schools 

Low pc 

GDP 

High pc 

GDP 

Without 

radio 
With radio 

E
le

m
en

ta
ry

 

ed
u

ca
ti

o
n
 Net 

enrollments 

-0.007 -0.001 -0.030 0.006 0.018 -0.019 

(0.013) (0.004) (0.016)* (0.004) (0.016) (0.008)*** 

[380.121] [5486.949] [258.396] [6953.403] [230.357] [1412.64] 

Migration 

0.018 0.056 0.027 0.035 0.048 0.017 

(0.021) (0.007)*** (0.026) (0.006)*** (0.026)* (0.013) 

[380.121] [5486.949] [258.396] [6953.403] [230.357] [1412.64] 

M
id

d
le

 e
d

u
ca

ti
o

n
 

Net 

enrollments 

0.009 0.002 -0.002 0.009 0.001 0.009 

(0.011) (0.004) (0.014) (0.003)*** (0.013) (0.007) 

[380.121] [5486.949] [258.396] [6953.403] [230.357] [1412.64] 

Migration 

0.024 0.031 0.000 0.013 0.032 0.002 

(0.019) (0.006)*** (0.024) (0.005)*** (0.024) (0.012) 

[380.121] [5486.949] [258.396] [6953.403] [230.357] [1412.64] 

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) The first number corresponds to coefficients estimated by 2SLS 

regression as in equation 4. The number in parenthesis designates standard errors and between bracket the Cragg-

Donald Wald F statistic. 3) "Net enrollments" corresponds to the difference between proportion of students that 

moved into a school in the following year and the proportion of students that moved out of a school in the end of 

the year. "Migration" designate the sum of proportions of students moving in and moving out school. 4) 

Corresponds to 2008 data. 5) We divided sample by Number of schools and Per capita GPD using its national 

median. For "With radio”, we mean that the municipality does have a radio station. 
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2.6 Conclusions 

This chapter analyses the effects of school quality disclosure on school migration 

in a weak school accountability system. For this, we explore the minimum of students’ 

enrollment at fourth grade required to have Brazilian the national school quality index 

(IDEB) publicized. This eligibility rule works an exogenous source in a Fuzzy Regression 

Discontinuity Design approach.  

Following Figlio and Lucas (2004) that showed that families seek houses closer 

to better schools, we present evidences that students migrate more when their schools 

have the quality of information publicized. This is true, particularly, for vulnerable 

students. We also showed that such results are more effective for richer municipalities 

and municipalities with more number of public schools. 

Those results raise a discussion about what kind of accountability system is more 

efficient to improve students’ learning. Carnoy and Loeb (2002) showed that only relating 

direct incentives for teachers and principals there is impact on students’ outcome. 

However, we present evidence that the absence of directive incentives do not make an 

accountability system weak once students re-allocate themselves between schools and 

Firpo, Pieri and Souza (2013) showed that there are positive impacts for municipal 

elections. 
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Appendix 2.A – More tests for migrations exclusively between public schools 

 

Appendix A.1 - School quality impact on migration of students among public schools 

    Public State Municipal 

el
em

en
ta

ry
 s

ch
o
o

ls
 

Net enrollments 

0.000 0.011 -0.008 

(0.003) (0.005)** (0.005) 

[5933.267] [10689.835] [2743.107] 

Migration 

0.035 0.044 0.028 

(0.006)*** (0.009)*** (0.008)*** 

[5933.267] [10689.835] [2743.107] 

m
id

d
le

 s
ch

o
o

ls
 

Net enrollments 

0.004 0.016 -0.007 

(0.003) (0.005)*** (0.004)* 

[5933.267] [10689.835] [2743.107] 

Migration 

0.022 0.028 0.018 

(0.005)*** (0.009)*** (0.007)*** 

[5933.267] [10689.835] [2743.107] 

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) The first number corresponds to coefficients 

estimated by 2SLS regression as in equation 4. The number in parenthesis designates standard 

errors and between bracket the Cragg-Donald Wald F statistic. 3) "Net enrollments" 

corresponds to the difference between proportion of students that moved into a school in the 

following year and the proportion of students that moved out of a school in the end of the year. 

"Migration" designate the sum of proportions of students moving in and moving out school. 4) 

Corresponds to 2008 data. 

 

Appendix A.2 - School quality disclosure impact on school moving among public schools 

    Public State Municipal 

M
o

v
in

g
 o

u
t Elementary schools 

0.017 0.016 0.018 

(0.003)*** (0.005)*** (0.005)*** 

[5933.267] [10689.835] [2743.107] 

Middle schools 

0.009 0.006 0.013 

(0.003)*** (0.005) (0.005)*** 

[5933.267] [10689.835] [2743.107] 

M
o

v
in

g
 i

n
 Elementary schools 

0.018 0.028 0.010 

(0.003)*** (0.006)*** (0.004)*** 

[5933.267] [10689.835] [2743.107] 

Middle schools 

0.013 0.022 0.006 

(0.003)*** (0.005)*** (0.004) 

[5933.267] [10689.835] [2743.107] 

Notes: 1) *** p<0.01, ** p<0.05, * p<0.1. 2) The first number corresponds to coefficients estimated 

by 2SLS regression as in equation 4. The number in parenthesis designates standard errors and 

between bracket the Cragg-Donald Wald F statistic. 3) "Net enrollments" corresponds to the 

difference between proportion of students that moved into a school in the following year and the 
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proportion of students that moved out of a school in the end of the year. "Migration" designate the 

sum of proportions of students moving in and moving out school. 4) Corresponds to 2008 data. 

Appendix 2.B – Students incidence by state at 2007 
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Chapter 3 – Political Economics in Brazilian Trade Liberalization 

 

 3.1. Introduction 

 Over the end of last century, several countries promoted trade reforms seeking to 

reach a higher share of international markets and to organize macroeconomic fiscal 

balance. Mexico, India, Colombia and Brazil are just a few examples of countries that 

abruptly opened their economies causing impacts on labor market and economic profile 

of their countries. These trade liberalization processes were unilateral, in the sense that 

those countries reduced tariffs and non-tariff barriers without the negotiation in foreign 

agreements that would benefit themselves from more access to other markets.  

Despite of being unilateral, trade liberalization policy was fast. Following Kovak 

(2013), tariff cuts and the end non-trade barriers were not correlated to production on 

economic sectors. This suggests the possibility to explore trade reform as a natural 

experiment to study the effects of trading on some subjects of interest like economic 

inequality, wages, migration etc. There is a vast literature that explores the 

consequences of trade liberalization as an exogenous process. Kovak (2013) analyzes 

the impact of Brazilian openness on internal migration and wages. Ferreira e Leite 

(2007) and Gonzaga, Menezes-Filho and Terra (2006) also study the consequences on 

labor market and they find evidences of reduction on inequality. Aguayo-Tellez, Airola  

and  Juhn  (2010) analyzes a similar historical process that happened on Mexico on 

female labor market and Goldberg and Pavcnik (2005) studies the impacts of Colombia 

openness on poverty. Dix-Carneiro, Soares and Ulyssea (2015) estimates local labor 

market effects on crime rates using trade reform as an exogenous shock to demand. 

Although evidences from those papers make clear that Brazilian trade 

liberalization process was not guided by the lobbying of some special economic groups, 

they also seem to suggest that political and electoral benefits for the central government 

of the trade liberalization is concentrated on national economic outcomes as fighting 

hyperinflation or to modernize the economy. Actually, this discussion is not relevant to 

explore trade reform as a natural experiment if there is no correlation between 

assignment to treatment and some omitted variable. For instance, in the context of 

papers mentioned above trade liberalization could be questioned as a natural experiment 

if the differences in prices across regions induced by tariff reductions were correlated 
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with the distribution of political forces between government and opposition. In other 

words, although homogeneous across sectors, if tariff reductions had as target to 

improve government’s coalition force favoring more regions where its electoral basis 

was concentrated (assuming that in a short run trade liberalization had a negative effect 

on the economy), then ignorability hypothesis of trade liberalization would be violated 

somehow. 

It does not seem reliable that the government would apply a quite indirect policy 

to strength its regional electoral influence. However, it is much more acceptable that the 

fact that Collor’s coalition had their electoral basis in regions little affected by trade 

liberalization allowed the president to implement a fast and strong reform. This last 

hypothesis, if corroborated, also rises a discussion about the ignorability of the trade 

liberalization. 

 On this chapter, we discuss the ignorability hypothesis of trade liberalization 

using Brazilian data. Due to the lack of substantial electoral microdata for the period of 

analysis, our methodological possibilities are limited and our target is to present some 

correlations between the election of Collor’s coalition and the process of trade 

liberalization. Our correlations suggest that trade reform did not explicitly intend to 

weaken opposition but the political context probably allowed the process to occur. We 

also show that due to the trade liberalization, Collor’s coalition weakened on regions 

more affected by trade liberalization at 1994 elections. 

 

3.2. Related Literature: Economic impacts of trade liberalization 

The period from the late 1980s until the late 1990s was particularly rich in 

experiences of unilateral trade openness promoted by emerging countries. A couple of 

studies tested the effects of these reforms on economic outcomes. 

Goldberg and Pavcnik (2005) analyzed the effects of trade liberalization on urban 

poverty in Colombia. Between 1984 and 1998, import tariffs on Colombian 

manufacturing sector fell from 50% to 13% and there was a drastic reduction of non-tariff 

barriers. However, although poverty has suffered a sharp drop in the period, trade 

liberalization in Colombia did not affect poverty reduction through the channel of wages, 

although falling prices of imported and may have contributed to the improvement of 

social indicators. 
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For India, Krishna and Sethupathy (2011) and Topalova (2010) studied the impact 

of trade openness promoted in the early 1990s on wage inequality. For this, they explored 

the fact that trade liberalization occurred quite heterogeneously among Indian districts. 

Both studies conclude there is no evidence of the impact of tariff reduction on inequality 

process. One possible explanation for this fact is the immense immobility of laborforce 

in India, despite the best job opportunities in regions positively affected by trade 

liberalization, is not willing to migrate. 

For Mexico, Aguayo-Tellez, Airola and Juhn (2010) analyzed the consequences 

of tariff reduction occurred in the 1990s on the market for female labor process. The 

opening in Mexico was mainly due to bilateral agreements like NAFTA and the highest 

rate fall to 20%. According to authors, tariff reductions benefited more intensely female 

labor-intensive sectors, which increased the inclusion of women in the labor market. 

For Brazil, some studies measured effects of liberalization on the labor market. 

Kovak (2013) analyzed the impact of openness on wages in local markets and migration. 

He concluded that locations where tariff reduction was 10% higher than average caused 

a fall of wages 9.4% higher than other regions. In addition, states most affected by 

liberalization lost approximately 0.5% of its population because of trade liberalization. 

Ferreira and Leite (2007) tested the impact of liberalization on the distribution of 

hourly wage and found that this process did not particularly affect the industrial sector, 

but its overall impact on the economy contributed to the reduction of inequalities. 

Krishna, Poole and Senses (2011) found a positive effect of openness in wages on export 

sectors relative to non-importing sectors. 

Gonzaga, Menezes-Filho and Terra (2006) obtained other evidence about 

inequality. They showed that liberalization affected intensive sectors in labor-skilled 

workers relatively more than labor-intensive sectors of unskilled labor. For this, there was 

a reduction on income differences between the two groups in the post-liberalization 

period. 

 Also exploring the labor channel, Dix-Carneiro, Soares and Ulyssea (2015) 

exploit the shocks due to trade liberalization on labor demand to estimate its impact on 

crime rates and find a negative relation between labor demand and crime rates. 
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3.3. Institutional background 

 

3.3.1. Brazilian political context on late 80’s 

From 1964 to 1985, Brazilian presidents and governors were chosen by indirect 

votes on a bipartisan system. This period known as military regime caused profound 

changes on Brazilian economy with strong growth and a fast industrialization process. 

However, by the 1980’s decade, growth rates were already slowing down and an abrupt 

and out of control process of hyperinflation and public debt raised, weakening the 

political regime and raising voices for direct elections. 

Therefore, at 1985 Tancredo Neves was elected president on the last indirect 

election but in the case of his sudden death, José Sarney took his place and became the 

first president of the new democratic period. President Sarney had the challenge to control 

inflation and at the same time to attend social demands unvoiced under the military 

period. With the new Constitution at 1988, pressure over government expenditures raised 

even more and new alternatives of economic policy were discussed to raise economic 

productivity and reduce costs. One of such alternatives was a trade reform. 

At 1989 Fernando Collor was the first president elected on direct elections and 

implemented a tough trade liberalization process as described below. He assumed 

presidency a couple of months before parliament elections at 1990. Due to political 

scandals, his mandate ended early at 1992 on an impeachment process, when assumed 

the vice-president Itamar Franco. Franco’s mandate had a transition character having a 

monetary stabilization plan (Real Plan) as its summit. Francos’s Minister of Finance, 

Fernando Henrique Cardoso was then elected president at 1994 consolidating the 

democratic regime in Brazil. Table A.1 summarizes presidents elected from 1986 to 1989 

with the corresponding parties and coalitions. 

 

3.3.2. Trade liberalization in Brazil   

Trade policy with high tariffs and various forms of non-tariff barriers (NTBs) 

featured several periods of Brazilian history. More than a conscious strategy of 

development through domestic production of goods previously imported, it follows that 

in most of the long period between the 1880s and 1980s Brazilian protectionism was 

due mainly to problems with balance of payments (ABREU, 2004a).  
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According to Abreu (2004a), the average import tariff in the 1880s was 38% in 

Brazil, shared situation with other Latin American countries such as Mexico (39.7%) 

and Colombia (45.7%). Highest rates were determined mainly for consumer goods, 

while tariffs for capital goods were also high. For the author, reasons for the 

development of the country with a protectionist trade policy are the territory size and the 

demand inelasticity for coffee, allowing farmers to pass on most of the enhancement of 

production inputs due to high tariffs. Another relevant factor is the dependence of 

government revenues in relation to import taxes.  

Thus, as more external shocks occur, more the process of Import Substitution 

was rooted. However, since the late 1970s, the process begins to run out to the extent 

that Brazil faces serious constraints in the balance of payments and there were not 

possibilities to expand the group of imported products substituted by national similar. 

Emerges then a debate about the possibility of greater openness to foreign trade in order 

to mitigate the economic crisis.  

According to Kume et al. (2003), in the years that preceded the opening of trade, 

Brazilian foreign trade policy consisted of the following: widespread presence of tariffs 

with redundant parts; collection of additional taxes as Tax on Credit, Exchange and 

Insurance (IOF), rate of port improvement (TMP) and the Additional Freight for 

Merchant Marine Renewal38; existence of 42 special regimes, allowing the exemption or 

reduction of taxes; and the use of NTBs like a list of products with the issuance of 

import license suspended, specific authorizations for some products and annual import 

quotas for companies.  

Thus, an effective process of trade liberalization would depend not only of tariff 

reduction, but also by the elimination of NTBs and special arrangements. In Brazil, the 

first phase of the liberalization process occurred between the years 1988 and 1989 

consisted of the fixation of lower tariffs and elimination of charging IOF and TMP, but 

it did not eliminate special schemes nor other NTBs, which consisted the major 

effective forms of protection to domestic production (Abreu 2004b and KUME et al, 

2003). Table 1 presents the evolution of the set of average tariffs practiced in the 

economy, which show us the stages of the liberalization process. 

 

                                                           
38 Brazilian tax created to support the development of the merchant marine and of the construction and 

recovery of the Brazilian naval industry. Its acronym is AFRMM. 



83 
 
 

 

In the second phase, which occurs between 1991 and 1993, there was a strong 

reduction on tariffs in order that the modal tariff was 20%. Tariffs of virtually all products 

have suffered drastic reductions, except for industries such as computing, chemistry, 

automobile and other chemical considered innovative technology. However, it was the 

elimination of NTBs that caused the greatest impact in openness. Abreu (2004b) and 

Kume et al (2003) expound at that this period it was extinct the list of products with 

emission of suspended import guide, special import regimes and programs of import 

companies were eliminated. Thus, the end of NTBs makes prices become the main 

instrument of trade protection and directly reflect the degree of protection of each 

industry. 

The third stage of this process occurred in 1994 with the needs of monetary 

stabilization. Import tariffs of 0% or 2% for products with greater weight in the price 

index were established and it was anticipated the beginning of the Mercosur Common 

External Tariff, scheduled for 1995. Thus, Brazilian tariffs are now on average 10.2%, 

this level compatible with other developing economies more open to international trade 

(ABREU, 2004b and KUME et al, 2003). 

The last period that deserves attention in this process is going from 1995 to 1998, 

where there was some backtracking of the liberalization policy. In order to organize the 

balance of payments front of the Mexican crisis, the government increases tariffs for some 

products such as motorcycles, bicycles, tractors, electronics, clothes, blankets, shoes and 

cars, especially the latter. 

The trade liberalization policy in Brazil promoted rapid and intense reduction of 

obstacles to trade and had, as commented before, it is associated to several impacts on 

variables such as level of wages, income inequality and poverty rate. 

 

 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Simple mean 57,5 39,6 32,1 30,5 23,6 15,7 13,5 11,2 12,8 13,0 15,6 15,5

Mean weighted by 

value added 
54,9 37,7 29,4 27,2 20,9 14,1 12,5 10,2 10,8 10,8 13,4 13,4

Standard Deviation 21,3 14,6 15,8 14,9 12,7 8,2 6,7 5,9 7,4 8,7 7,6 6,6

Minimum 102,7 76,0 75,0 78,7 58,7 39,0 34,0 23,5 41,0 52,4 47,1 38,1

Maximum 15,6 5,6 1,9 3,3 1,7 0,6 0,0 0,0 0,0 0,0 0,0 0,0

Table 1: Average nominal tariff (weighted by the added value of free trade)

Source: from Kume (2003)
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3.4 The ignorability hypothesis 

As mentioned above there is a vast literature of papers trying to find a causal 

relationship between international trade and labor markets. Their main difficulty is to 

ensure that there is no selection bias on sample. That is because very often regions more 

opened to international trade also have a dynamic labor market intrinsically different from 

closed regions. 

If one opts for a difference-in-differences estimator it has that in the absence of 

such intervention (trade liberalization), municipalities (or regions) more closed and more 

opened would have the same trajectory with respect to the variable of interest. Therefore, 

if there is a difference between the two groups after liberalization, this variation is due to 

the impact of trade openness. 

The difficulty lies on the reliability of the hypothesis that trade liberalization is 

not correlated to the profile of the municipalities. Alternatively, to be more precise, to its 

characteristics that changes over time. The literature presents two main arguments in 

defense of ignorability: 

1 Kovak (2013) and Abreu (2004b) argue that the process of reducing tariff 

protection was an exclusively government decision and it consisted of a 

systematic and uniform reduction of trade tariffs and non-tariff barriers. 

For the authors, what motivated liberalization were commitments linked 

to Mercosur to establish a common external tariff and macroeconomic 

problems that the country was facing at that time. 

2 Kovak (2013) evidenced by Figure 1 that there was no systematic 

difference in tariffs cut between more or less growing sectors. Therefore, 

the author argues that liberalization has had no direct intention to affect 

indicators of the labor market. 
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Figure 1: Employment growth before liberalization and tariff changes 

 

Source: Kovak, 2013 

 

 Both arguments state that trade openness was not related to industry lobbying 

and political interests did not guide it. We discuss it further on the following sections. 

 

 

 3.5. Empirical strategy 

 Our main proposal is to present evidence that trade liberalization process was 

correlated to the political distribution of forces at the time. To be more clear, our point 

is that president Collor only promoted a strong and fast process of trade liberalization 

because regions that supported his electoral coalition were only slightly negatively 

affected when you compare with government’s opposition electoral bases. One could go 

further and cogitate that trade liberalization in Brazil was a deliberately political 

strategy from the executive branch to weaken the opposition. However, we have a lot of 

confounding variables changing at the same time as trade liberalization in a way we 

cannot verify it.  

 We can present the correlation between the liberalization and political 

environment using a measure of how openness affected oppositions’ region of political 

influence. For this let Vote be the political outcome that represents the vote share of 
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president’s coalition in a municipality i in an election year t. Consider also 𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 

as our continuous treatment variable defined by the following equation 

𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 = ∑ 𝑉𝑜𝑡𝑒𝑖𝑡 ∗ 𝛥𝑒𝑓𝑓 𝑡𝑎𝑟𝑖𝑓𝑓 
𝑗𝑡

∗ 𝑠𝑒𝑐𝑡𝑜𝑟 𝑤𝑒𝑖𝑔ℎ𝑡𝑖𝑗𝑡 𝐽
𝑗=1 ∗ (−1) (1a) 

where  𝛥𝑒𝑓𝑓 𝑡𝑎𝑟𝑖𝑓𝑓 
𝑗𝑡

 corresponds to a variation of effective tariff for the period 

t on sector j and sector weight is measured by the share of workers employed on sector j 

on municipality i.  𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 is a measure of how trade liberalization economically 

affected a municipality or region weighted by its electoral importance for the government. 

In other words we computed an average tariff variation weighted by its sensibility to 

external markets (measured by labor distribution across sectors) and by government’s 

supporters distribution votes.  

As an illustrative example suppose that Collor’s coalition had 40% of votes on the 

period of 1990 to 1994 in a municipality i. For simplicity, suppose two economic sectors 

represented by j: sector j1 has 30% of the employed workers and sector j2 has 70%. Also, 

assume that the variation of effective tariff on sector j1 was of -25 pp. and for sector j2 

was -33 pp. Then 𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 for this period t would be: 

 

𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖,1990−94 = [0.4 ∗ (−25) ∗ 0.3 + 0.4 ∗ (−33) ∗ 0.7] ∗ (−1) = 12.24              (2) 

 

Then, if we want to compute 𝑉𝑜𝑡𝑒_𝑇𝑎𝑟 for the whole country, we calculate the 

mean of 𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 of all municipalities weighted by the number of employed workers.  

In the same way we define 𝑇𝑎𝑟𝑖𝑡 as a version of 𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 but not considering 

vote share as a component 

𝑇𝑎𝑟𝑖𝑡 = ∑ 𝛥𝑒𝑓𝑓 𝑡𝑎𝑟𝑖𝑓𝑓 
𝑗𝑡

∗ 𝑠𝑒𝑐𝑡𝑜𝑟 𝑤𝑒𝑖𝑔ℎ𝑡𝑖𝑗𝑡 𝐽
𝑗=1 ∗ (−1)   (1b) 

 

Thus, if a municipality has its economy concentrated at a sector that experimented 

a higher fall at tariffs we expect 𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 has a relatively high value for this 

municipality because the share of workers allocated at this sector times the high change 

in tariff increased the index. In another example if a political group has few votes in a 

municipality, even if this local is highly affected by trade openness 𝑉𝑜𝑡𝑒_𝑇𝑎𝑟𝑖𝑡 will 

assume a relatively small value.  
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We multiplied our measure by minus one because all sectors had a fall on tariffs 

what made the index necessarily negative. So, once normalized the interpretation is when 

a municipality is more affected by trade liberalization it has a higher index. 

We present our results in two set of exercises: firstly, we discuss some correlations 

using data for states based on equation 1b to measure average tariff change to each state. 

Secondly, we use data for municipalities for selected states when we explore some 

simulations to understand the effect of tariff changes on elections. We use state 

aggregated data to illustrate some correlations since electoral data for municipalities on 

this period is very restricted as we report on next section. 

 

3.6. Data 

In Brazil, Supreme Electoral Court (TSE) usually publishes data on elections on 

its website39. However, for elections before 1994, TSE does not provide information and 

even for 1994, there are some missing states on the database. For this, our available option 

was to consult all Regional Electoral Courts (TREs) sources and from this we found only 

six states who release data: Paraiba, Pernambuco, Santa Catarina, Rio Grande do Sul, 

Mato Grosso do Sul and Sao Paulo. 

At Appendix B Table B1 presents the number of municipalities by state and year 

of our database. We are working on this paper with federal deputies as political offices 

on three elections: 1986, 1990 and 1994. 

This is a period of a political effervescence in Brazilian history since there was 

the advent of a new period of democracy and a new Constitution at 1988 what influenced 

the number of municipalities in Table A1 by the sudden raise of number of municipalities 

from 1990 to 1994. 

For generating treatment status as defined before we use information on tariffs 

from Kume et al. (2003). For weights, we use number of employed workers by sector 

from 1980 Census for 1986 and 1990 elections and 1991 Census for 1994 elections. 

We will run some simulations based on equation 1a using data for municipalities 

of these six states. However, we start next section presenting some correlation using 

aggregated data for all states. In this last case, we use the number of employed workers 

as a weight and it was obtained from 1989 PNAD.40 

                                                           
39 www.tse.jus.br 
40 Figueiredo pointed out that only Lula in his first mandate also governed without majority in Congress. 
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 3.7. Results 

 

3.7.1. The Collor’s Coalition 

 

Fernando Collor de Mello was the first president elected by direct elections after 

the Military Regime. His party, PRN, was not nationally expressive and he governed 

with minority of chairs in the Congress during his whole mandate (Figueiredo, 2007). 

 

Table 2: Coalitions in Collor's government 

Coalition/President 

Party of the 

president Parties in the Coalition % seats in Lower House 

   

Party of the 

President 
Coalition 

Collor 1 PRN PRN-PFL 5.1 33.94 

Collor 2 PRN PRN-PFL-PDS 6.1  

Collor 3 PRN PRN-PFL-PDS 8.0 34.59 

Collor 4 PRN 

PRN-PFL-PDS-PTB-

PL 6.2 43.54 

Source: Figueiredo, 2007    

 

Collor began his government at 1990 March 12 with PFL in the coalition and 

announcing a first economical plan whom includes several measures for trading. The 

second coalition was formed due to the legislative election still at 1990 and consisted in 

the inclusion of PDS. The third (Collor 3) only represents changes in seats in parliament 

due to the new mandate at 1991. The last coalition occurred at 1992 when PTB and PL 

joined the government basis. 

Despite of having minority in Congress, Collor’s government had another 

curiosity: for the first two coalitions at least, only around 30% of his ministers were 

from Southeast. In a matter of comparison, president Sarney (Collor’ antecessor) had 

44% of his ministers from Southeast. Franco, who assumed presidency after Collor’s 

impeachment had 63% and the following president, Cardoso, 61%. Surely, this does not 

determined trade liberalization but a reduced presence of ministers from the most 

industrialized region politically favored a trade liberalization policy. 
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3.7.2. Distribution of political influence and trade liberalization in Collor’s 

coalition 

At Figure 1 Kovak (2013) showed that tariff reductions were not correlated to 

previous economic activity or did not intend to promote sector that have more potential 

to create jobs. However, as Figure 2 presents, when we look at regional tariff changes as 

measured by equation 1b we find a positive and strong correlation between tariff 

changes between 1990-1994 and tariff levels at 1990. At the same time, we observe a 

negative correlation between states where government’s coalition was more voted at 

1990 elections and tariff levels at 1990. 

 

 

 

 

Figure 2: Correlation between Collor political influence and trade liberalization 

by states 

 

Notes: 1) Tariff changes were computed for each state as defined on equation 1b using 

distribution of workers across sectors as weight. 2) “Vote share” corresponds to the 1990 election vote 

share for federal deputies considering only elected candidates. 3) Collor’s coalition considered here was 

composed by elected deputies from PRN, PFL and PDS. 4) For the green line β=0.8 and t=40.43. For the 

blue line, β=-0.21 and t=-2.51. 

 

At Figure 3, we analyze directly the correlation between political distribution of 

forces measured by the proportion of elected federal deputies from Collor’s Coalition at 
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each state and weighted tariff changes and we find a positive and significant correlation. 

Both figures present evidence that although trade liberalization was not correlated to 

any sector in special this was correlated to the political distribution of forces in Brazil at 

the time. The question that remains is if trade liberalization happened because the 

political interests allow it to occur or the government had any specific political 

interesting behind the economic plan like strengthen its political capital on their 

electoral bases or trying to gain space at regions previously dominated by opponents. 

 

Figure 3: Proportion of elected federal deputies by Collor's coalition and tariff 

changes of 1990-94 

 

Notes: 1) Collor’s coalition considered here was composed by elected deputies from PRN, PFL 

and PDS. 2) β=-0.026 and t=-2.81 

 

It is hard to answer this question but the two following graphs give us some 

light. Figure 4 present variation in exportations for each state before trade liberalization 

policy and its correlation with the subsequent tariff reductions. We observe that there is 

no correlation between growth in exportations of a state and trade reform. Figure 5 

shows what happened to the first years after liberalization. We see that although the 

correlation is negative, it is not statiscally significant. Both graphs suggest that trade 
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liberalization was not a policy oriented to improve regional economies or if it was, the 

original plan it failed. 

 

Figure 4: Relation between changes in exportations before openness and tariff 

changes 

 

 Notes: 1) ‘ln(Exp87)-ln(Exp80)’ refers to the difference in log of sum of weight of exportations 

by each state between 1987 and 1980. 
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Figure 5: Relation between changes in exportations after openness and tariff 

changes 

 

Notes: 1) ‘Difference in log of Exportations’ refers to the difference in log of sum of weight of 

exportations by each state between 1990-92 by the log of sum of weight of exportations for the period 

1987-89. 2) Although the slope of the correlation is negative it is not significant. β=-0.039 and t=-1.46 

 

Table 3 simulates some computations for the index proposed on equation 1a to 

verify the effect of trade liberalization on political outcomes for Collor’s coalition and 

the influence of the coalition over the policy. We constructed the index separated for 

Collor’s coalitions and its opposition. The index can be interpreted as a measure of how 

much trade liberalization economically affected the region of influence of an average 

deputy weighted by the electoral importance of each region for this deputy. Then, as 

higher the index is for a political group, it means that trade liberalization affects more 

the political group. 

At Table 3 we observe that trade liberalization affected more the opposition to 

Collor’s coalition in all simulations we do. The fact that the difference-in-difference in 

simulation i to the simulation ii is negative (-0.379) shows to us that trade liberalization 

promoted by Collor’s government affected more regions where the opposition 

electorally prevails.  

Consequently, the analysis of the difference-in-difference between simulation iv 

and simulation iii presents evidence that politicians from Collor’s coalition lost votes on 

those regions more affected by liberalization. Alternatively, at least, such regions had a 

smaller weight on their electorate. 
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Table 3 - Mean difference test between parties for and against government for election for federal 

deputies 

  Opposition (a) Supporters (b) (b) - (a) Differences 

i) Election: 1986; Tariff variation 

period: 1987-90 

0.618 0.301 -0.317   

(0.063) (0.058) (0.072)***   

ii) Election: 1986; Tariff variation 

period: 1990-94 

1.085 0.389 -0.696 ii)-i) 

(0.098) (0.047) (0.073)*** -0.379 

iii) Election: 1990; Tariff variation 

period: 1990-94 

0.829 0.499 -0.330 iii)-ii) 

(0.071) (0.06) (0.055)*** 0.366 

iv) Election: 1994; Tariff variation 

period: 1990-94 

1.109 0.347 -0.762 iv)-iii) 

(0.118) (0.052) (0.076)*** -0.432 

Notes: 1) Positive values of tariff means "tariff reduction". 2) Standard errors estimated by bootstrap with 1000 

replications. 3) Collor's Coalition parties: PRN and PFL (FIGUEIREDO, 2007). 4) Data available only for the 

following states: São Paulo, Paraiba, Santa Catarina, Pernambuco, Rio Grande do Sul and Mato Grosso do Sul. 

 

 3.8. Conclusions and discussion 

 This chapter discusses Brazilian trade liberalization as a political process. Our 

hypothesis is that trade reform was possible only because president Collor’s coalition 

was little affected at the time and opposition was the main undermined. For this, we 

present evidences that corroborate the negative correlation between tariff cuts and vote 

share distributions by political groups. Those patterns of correlation can also be verified 

on the different vote share distributions between regions. 

We also find that trade liberalization seemed to be more a possibility given the 

smaller impacts over the president’s coalition than a clear strategy to strength the 

president’s political group. We verify this looking at the electoral performance of 

government’s coalition in the following election and we verify a negative effect. In 

addition, we do not find effect on exportations for the government’s electoral basis. 

Such findings contribute to the literature that explores the relations between 

trade policy and labor market outcomes. Most papers use trade liberalization as a source 

of exogenous shock, not considering the omitted bias problem caused by not including 

lagged information on vote share geographical dominance by the executive branch. It is 

an interesting discussion if this violate a difference-in-difference approach. 

A difference-in-difference estimator is biased if differences of potential 

outcomes between treatment and control group changes after a program due to 

something else than the program itself. In the context of the trade liberalization policy, 

difference between treatment and control group for a potential outcome of interest 
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would change after the liberalization but not due to tariff changes. The reason could be 

some fact related to the political context. 

The violation of a difference-in-difference hypothesis cannot be tested and its 

liability depends on the experiment and potential outcomes involved. The fact we 

showed there is a correlation between the distribution of political forces and tariff 

changes does not invalidate a difference-in-difference procedure but it states that tariff 

changes were not randomly associated to each region as it is rarely the case. We 

contribute to the literature mapping the political process behind a national character 

policy. 
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Appendix 

 

 

Table A.1. - Brazilian elections summary from 1986 to 1994 

Presidential 

election President Elected Party Vice-President Coalition 

1985 Tancredo de Almeida Nevesa PMDB José Sarney PMDB 

1989 Fernando Collorb PRN Itamar Franco PRN/PFL 

1994 Fernando Henrique Cardoso PSDB Marco Maciel PSDB/PFL/PMDB/PTB 

a) Reemplaced by death cause    

b) Reemplace by  impeachment process    

c) Source: Figueiredo (2011)    

 

 

 

Table B.1 - Number of Municipalities on database 

State 1986 1990 1994 

Paraiba 171 171 171 

Pernambuco 159 159 164 

São Paulo 569 569 569 

Santa Catarina 184 185 197 

Rio Grande do Sul 0 231 232 

Mato Grosso do Sul 55 54 55 

Total 1,138 1,369 1,388 

 

 

 


