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Resumo 

 

Esta dissertação de mestrado busca avaliar o impacto do Cartão Família Carioca (CFC) - 

um programa de transferência condicionada de renda implementado no município do Rio 

de Janeiro que complementa os benefícios oferecidos pelo Bolsa Família em troca de 

condicionalidades mais rigorosas – em indicadores educacionais usando uma Regressão 

com Descontinuidade e uma metodologia de Diferenças-em-Diferenças. Argumentamos 

que a Regressão com Descontinuidade nos permite explorar características exógenas da 

intervenção - neste caso, o fato de que apenas os beneficiários do Bolsa Família com 

renda de até R$ 108,00 per capita são elegíveis ao programa - para tentar inferir 

causalidade em relação aos seus efeitos. A abordagem de Diferença-em-Diferenças, por 

outro lado, compara a mudança média na variável de resultado do grupo de tratamento ao 

longo do tempo com a mudança média ao longo do tempo para um grupo de controle 

similar. Contrariando nossa hipótese de que o CFC tem um impacto positivo na 

aprendizagem dos alunos, ambos os nossos modelos indicam que, de modo geral, ser 

beneficiário do CFC não afeta altera significativamente seu desempenho (conforme 

medido pelas notas de proficiência da Prova Rio). Os coeficientes foram, de fato, 

negativos, indicando que o programa teria reduzido o desempenho dos alunos, embora 

este efeito não tenha sido estatísticamente significativo. Embora os resultados apontados 

pelo método da Regressão com Descontinuidade devam ser interpretados com cautela 

devido à falta de uma descontinuidade suficientemente grande perto do ponto de corte, 

isso é corroborado por muitos dos resultados da análise de Diferenças-em-Diferenças. 

Isso é, no entanto, coerente com algumas das publicações internacionais sobre os 

impactos das TCRs nos resultados “finais” da educação. Ao avaliar os impactos do Cartão 

Família Carioca, este estudo aborda se a suplementação de uma transferência de renda 

básica por um valor adicional em troca de condicionalidades mais rigorosas melhora os 

resultados educacionais dos beneficiários, além de aprofundar a discussão sobre o quanto 

as notas na escola refletem de fato o aprendizado dos alunos. 

 

Palavras-chave: Transferências Condicionadas de Renda, Cartão Família Carioca, 
Bolsa Família, Avaliação de Impacto, Educação, Regressão com Descontinuidade, 
Diferença-em-Diferenças, Políticas Educacionais, Políticas Sociais 
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Abstract 

 

This MSc thesis seeks to evaluate the impact of the Cartão Família Carioca (CFC) – a 

conditional cash transfer program implemented in Rio de Janeiro that complements the 

benefits offered by Brazil’s nationwide Bolsa Família in return for stricter 

condicionalities in education - on educational achievement indicators by using both a 

Regression Discontinuity and a Difference-in-Differences Design. We contend that the 

Regression Discontinuity Design allows us to exploit exogenous characteristics of the 

intervention - in this case, the fact that only those beneficiaries of the Bolsa Família with 

incomes of up to R$108.00 per capita were eligible for the program - to try and infer 

causality regarding its effects. The Difference-in-Differences approach, on the other 

hand, compares the average change over time in the outcome variable for the treatment 

group to the average change over time for a similar control group. Contrary to our 

hypothesis that the CFC has a positive impact on student learning, generally speaking, 

both regression discontinuity and difference-in-differences models indicate that being a 

beneficiary of the CFC has no effect on students’ achievement as measured by Prova 

Rio’s proficiency scores. The coefficients were, in fact, negative, indicating the program 

slightly reduced scores, although this effect was not statistically significant. Even though 

the findings provided by the RD design must be interpreted cautiously because of the lack 

of a large enough discontinuity near the cutoff point, it is corroborated by many of the 

results from the Difference-in-Differences analysis. This is, however, coherent with some 

of the international literature on the impacts of CCTs on “final” outcomes in education. 

In evaluating the impacts of the Cartão Família Carioca, this study addresses whether 

supplementing a baseline cash transfer by an additional amount in exchange for stricter 

conditionalities improves beneficiaries’ educational outcomes, as well as furthers the 

discussion regarding how much test grades in school really reflect student learning. 

 
Keywords: Conditional Cash Transfers, Cartão Família Carioca, Bolsa Família, 
Impact Evaluation, Education, Regression Discontinuity Design, Difference-in-
Differences Design, Education Policy, Social Policy 
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1. Introduction 

Conditional cash transfer programs have been consistently used as a tool to fight 

poverty worldwide. Broadly speaking, this type of social policy has two central 

objectives: to alleviate poverty in the short term and to combat its intergenerational 

transmission. Over 129 million people from 18 countries - or roughly one quarter of Latin 

Americans - receive money in exchange for fulfilling certain obligations such as taking 

their children to school and attending parent-teacher conferences (The World Bank, 

2013). 

The largest of these initiatives, the Bolsa Família or “Family Allowance Program”, 

distributes cash to approximately 14 million low-income Brazilian families (or just under 

one quarter of the population) that comply to a series of conditionalities relative to health 

and education (Brasil, 2018). Brazil’s most comprehensive social assistance program, the 

Bolsa Família cost public coffers approximately R$29,7 billion in 2017, or 0,4% of the 

Brazilian GDP (Ministério do Desenvolvimento Social, 2017). 

Although it has been a major element of Brazilian social policy for over a decade, 

the program has always been the object of controversy, with various groups contending 

that it is a poor use of public funds. This discussion has gained momentum in the past few 

years, however, with the deceleration of the economy. In 2017, its budget for the 

following year was reduced by 3,7%, although the decision was reversed a few months 

afterward (Valor Econômico, 2017; Estadão, 2018). A similar situation occurred in 2018 

when Michel Temer’s government stipulated that only R$15 billion, or half the previous 

budget, would be set aside for the program - the rest would have to be requested to 

Congress by the next administration. This decision was similarly reversed a few months 

later after growing political pressure (O Globo, 2018). 

Research suggests, however, that the Bolsa Família has had positive impacts on 

school attendance, fertility, children's health, consumer decisions, asset accumulation, 

employment decisions and income, among other factors (Neri, 2009). Moreover, it has 

been found to have helped reduce both poverty and inequality among beneficiaries in a 

cost-effective way, with a particularly noteworthy impact on extreme poverty (Hoffmann, 

2007a & 2007b; Barros, Carvalho e Franco, 2006; Soares et al, 2003, 2007 & 2010; Cury 

e Leme, 2007). 

In December of 2010, intent to build upon the Bolsa Família’s encuraging results, 

Rio de Janeiro's City Hall decided to launch the Cartão Família Carioca, or the “Carioca 
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Family Card” (CFC) program. This policy targeted its counterpart's poorest beneficiaries, 

granting them the amount of income they required to reach the United Nations’ 

Millennium Goals most generous poverty line of USD2.00 per day - equivalent to 

R$108.00 per month per person in Brazilian currency. Contrary to the Bolsa Família, the 

amount received by the beneficiaries wasn’t based on their declared incomes, but was 

rather an adjusted estimation of it: families’ permanent incomes were calculated based on 

various dimensions of their lifestyles such as members’ access to other income transfer 

programs and public services, the type of housing they resided in, their educational levels, 

their employment and vulnerabilities such as disabilities, pregnancies or infant children. 

The CFC’s purpose was therefore to give more benefits to those who had less, treating 

the poor to the extent of their differences (Neri, 2010). This payment system was an 

innovation not only because it paid beneficiaries varying amounts of money depending 

on their needs, but because it used information from the Brazilian Cadastro Social Único 

(CadÚnico), or “Single Social Register”, to estimate their assets and vulnerabilities. 

According to its idealizer, the economist Marcelo Neri, "the CFC is a program of 

minimum income that combines the maxims of Mahatma Gandhi and Confucius: 

reaching the poorest of the poor, giving more to those who have less; but teaching their 

children how to fish" (Neri, 2011). 

In exchange for this benefit, the program required the fulfillment of 

conditionalities beyond those of Bolsa Família, such as higher school attendance for 

children (90% versus between 75% and 85%, depending on the child’s age), parents’ 

presence in bimonthly school meetings and access to early childhood education. It also 

provided an extra periodic award to students in the municipal network who maintained 

good grades or improved their performance. 

Although the program has not admitted any new beneficiaries since 2012 - only 

about 70 thousand out of 146 thousand eligible families were actually registered in 2017 

(Extra, 2017) - and has suffered several setbacks such as delays in benefit payments (O 

Globo, 2018), it has generally been found to have produced positive results. Neri himself 

(2011) argues that, while beneficiaries began the program with grades that were on 

average 6% lower than non-beneficiaries, they caught up in approximately six months. 

Furthermore, their parents attended school meetings at double the rates of the rest.  In a 

later paper, Oliveira & Neri (2015) attributed a 1.6 p.p. increase in participant students’ 

sciences grades to the program. Absenteeism was found to have decreased significantly, 

although not greatly, among them.  
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These conclusions, however, rely mainly on the results of bi-monthly tests carried 

out by the municipal schools and that, although unified and based on a common 

curriculum1, are corrected by the schools themselves and not standardized in such a way 

as to be comparable between years. It is possible that, in some cases, teachers are tempted 

to be more lenient with students participating in the program, as registering low 

attendance or grades could impact their livelihoods. Both papers are also based on 

treatment and control groups that are significantly different from one another in a myriad 

of characteristics such as family income and parents’ levels of education. Although the 

authors employ linear regressions with units fixed effects and a Difference-in-Differences 

design, respectively, to try and control for most of the disparities between groups, the 

heterogeneity of their samples weakens their argument for causality. 

These issues imply that there is room for further investigations of the effects of 

the Cartão Família Carioca program. Moreover, there is an increasing need for further 

investigations into the effects of conditional cash transfer programs in education in 

general. 

This project therefore evaluates the impact of the Cartão Família Carioca (CFC) 

program on educational achievement indicators by using both a Regression Discontinuity 

and a Difference-in-Differences Design that compare the results obtained by students 

from beneficiary and non-beneficiary families of similar incomes over the years. Both, 

we argue, allow us to try and infer causality (or lack of) between a treatment and a given 

effect when randomization on the individual level is not possible. 

We contend that the Regression Discontinuity Design allows us to exploit 

exogenous characteristics of the intervention - in this case, the fact that only those 

beneficiaries of the Bolsa Família with incomes of up to R$108.00 per capita were eligible 

for the program - to try and infer causality regarding its effects. It involves the arbitrary 

definition of a “cutpoint” on the ordinal treatment variable, based on which units are 

assigned to the treatment or control group. By comparing the units lying closely on either 

side of the threshold, which are assumed to be similar in almost all respects except for the 

presence or absence of treatment, it is possible to estimate the average treatment effect by 

considering the assignment to treatment “as if” random. 

                                                
1 According to Resolution. nº 1.014,established  in March 17th 2009 by the Prefeitura do Rio de 
Janeiro. 
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The Difference-in-Differences approach, on the other hand, is characterized by a 

comparison between the average change over time in the outcome variable for the 

treatment group, compared to the average change over time for a similar control group. 

By assuming that the unobserved differences between treatment and control groups are 

the same over time, we can argue that this approach eliminates biases in “post-

intervention period” comparisons between the treatment and control group that could be 

the result from permanent differences between them, as well as effects from other 

confounding variables. In this case, we can plausibly make this assumption because our 

data allows us to follow the same students over time: the tests the same students in 

different grades in order to give teachers and policymakers an accurate notion of their 

progress. 

The outcome variables used in both these assessments are proficiency scores from 

Rio de Janeiro’s Prova Rio, rather than the schools’ bimonthly tests. Applied annually by 

the municipality’s Educational Secretariat, this indicator is specifically designed to be 

comparable both between schools and different years. It is made to reflect student’s skills 

in each subject as acquired by training. 

Even though we argue that previous evaluations did not measure the program’s 

impact  reliably, we hypothesize that the CFC does have a positive impact on student 

learning as measured by Prova Rio’s proficiency scores. The Bolsa Família program, 

which the CFC complements, has been found to have positively impacted learning on 

many occasions. Furthermore, although access to education does not imply quality in 

education, we believe that the increase in school attendance generated by the program -- 

as verified by Neri (2011) and Oliveira & Neri (2015) -- should translate into increased 

leaning, even if marginally. Additionally, the program's emphasis on parental 

participation in schools meetings should also have a positive impact in student outcomes, 

as evidenced by the literature on the subject (Fan, 2001; Fan & Chen, 2001; Fan & 

Williams, 2010; Desimone, 1999; Domina, 2005; Sirvani, 2007). We recognize, however, 

that there is a strong possibility that the impact of the program will be non-significant 

given that our control group benefits from the Bolsa Família and is therefore already 

subject to similar conditionalities. In this case, it could be that the impact of the additional 

benefits and conditions of the CFC is marginal when compared to that of the BF. 

In measuring the impacts of the CFC program on rigorous measures of educational 

performance, this study seeks to help guide the design and implementation other 

successful social and educational policies. From an academic perspective, it represents an 
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adaptation of "quasi-experimental" methods to the Brazilian context and helps 

disseminate such techniques in applied social research. It also contributes to the literature 

on the impacts of Conditional Cash Transfer programs on final, rather than intermediate, 

outcomes in education - such as achievement and cognitive development rather than 

school enrollment - which is very mixed (Fiszbein, et al., 2009). 

Additionally, this study furthers the discussion regarding how much test grades in 

school really reflect student learning. Since achieving good grades on the bimonthly tests 

is a condition for receiving the benefit, it makes sense that beneficiary students would 

work harder in order to do so. However, this may reflect merely a change in behaviour – 

as in putting greater effort into answering the tests or studying more for the tests - rather 

than in actual learning. Therefore, assessing how the same students fared in the Prova Rio 

allows us to assess how much the results from testing in schools compare to other, braader 

measures of learning.  

Finally, the question of whether the CFC program is indeed effective in increasing 

student learning is especially interesting because, contrary to most CCTs evaluated by the 

literature, it isn’t only a program in and of itself, but also a complement to an already 

established policy. As such, it allows one to assess whether offering additional income in 

exchange for more rigorous conditionalities brings about better results. Ultimately, it 

allows us to look at the question of how much the amount of money given impacts 

educational outcomes. 

This study is organized as follows: the next section summarizes the theoretical 

framework and literature regarding conditional cash transfer programs and how they 

relate to educational outcomes. Section three provides an overview of CCTs in Brazil, - 

specifically the Bolsa Família and Cartão Família Carioca programs - and a summary of 

the literature assessing their impacts on educational outcomes. Section four describes the 

data and the process for its collection. Section five explains the methodologies used in 

our study. The sixth section presents our results, while the seventh discusses their 

meanings, implications and limitations. 

2. Conditional Cash Transfer Programs and Educational Outcomes 

Conditional cash transfer programs (CCTs) have increasingly become a part of 

social policy in low- and middle-income countries and examples of them abound all over 

the world - from Latin America, Asia and Africa to various European Union member 
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states. CCTs can be broadly defined as cash subsidies to (normally low-income) 

recipients who meet specific, predetermined behavioural conditions related to 

investments in human capital - such as periodic check-ups and visits to healthcare 

facilities for the beneficiaries and/or their families, regular vaccinations and school 

attendance for children, perinatal care for mothers and compliance with activities related 

to the promotion of health and nutrition. The literature on CCTs has indicated significant 

impacts on factors ranging from schooling, gender equality, health, life expectancy and 

infant mortality to child labour and poverty (Soares et al., 2007).   

CCTs typically aim at achieving two general objectives: immediate, short-term 

poverty reduction through targeted cash transfers and long-term poverty reduction via the 

subsidy of human capital investment. In order to achieve these aims, programs in middle-

income countries have generally pursued an integrated approach that balances goals of 

social assistance such as income redistribution with progress in human capital formation. 

This type of approach assumes that households are underinvesting in human capital 

formation for some reason (be it that they have incorrect beliefs about the returns to these 

investments or that there are large externalities to investments in health and education, 

for instance) and that increasing beneficiaries’ average incomes alone does not provide 

enough of an incentive for them to change this (Bourguignon, Ferreira, and Leite 2002). 

Consequently, the cash transfer or benefit must include a condition that transforms this 

income effect into a price effect in order to incentivize demand for social services and 

raise efforts to invest in human capital (European Commission, 2014). Beneficiaries thus 

usually receive cash transfers in exchange for meeting certain requirements or criteria like 

attending school meetings and vaccinating their children regularly. Other arguments in 

favour of subjecting cash transfers to certain conditionalities include political economy 

factors, such as the fact that taxpayers may be more willing to support these programs if 

they are attached to efforts to overcome poverty in the long term or improve the well-

being of children (The World Bank, 2009). 

It must be noted that a substantial body of empirical evidence indicates that 

decisions on human capital investments do respond positively to pure income transfers, 

as revealed by numerous studies on unconditional cash transfers. This, however, does not 

interfere with the fact that there is a widespread understanding of the purpose of 

conditionalities and their beneficial effects on outcomes of individuals and social groups 

(Bastagli et al., 2008; Filho, 2001; Duflo, 200); Aguero et al., 2006). 
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The number of countries with CCTs has risen dramatically in the last decade, and 

nearly every economy in Latin America is currently implementing such a program. Large-

scale examples can also be found in countries all over the world, including Bangladesh, 

Turkey, Indonesia and South Africa. The growth of research interest in CCT programs 

has motivated a vast literature in  developed economies such as the United States, where 

pilot versions have been implemented in important cities such as New York and 

Washington, D.C. 

CCTs have also been increasing in scope: Mexico’s Oportunidades (originally 

named Progresa), the best known CCT program internationally, began with around 300 

thousand beneficiary households in 1997 and grew to target 6.1 million households 

(approximately 25.5 million people) in April of 2016 (Covarrubias, 2017). Similarly, 

Brazil’s Bolsa Família was created in October 2003 to merge and organize four Federal 

CCT programs -- Programa de Erradicação do Trabalho Infantil (PETI), Bolsa Escola, 

Bolsa Alimentação and Cartão Alimentação -- and eventually became the largest program 

of its kind in the world, reaching over 50 million people. 

Naturally, CCT programs vary greatly with regards to design, objectives, nature 

and scale. There are comprehensive, nationwide policies, such as Bolsa Família and 

Oportunidades, and niche programs that target regional or specific populations. Some 

CCTs require beneficiaries to comply with conditions relative to children’s schooling 

(such as minimum class attendance and participation in parent-teacher meetings), 

whereas others demand that households satisfy health and nutrition-related conditions 

such as regular vaccinations and prenatal care for women. Still others require that 

beneficiaries comply with a combination of both or different conditionalities entirely. 

Chile Solidario, for instance, a social protection system targeted at people living in 

extreme poverty, targets only the 5% poorest of the country’s population, which receive 

the benefit in return for adhering to conditions tailored specifically to each household’s 

profile (Larrañaga, 2010). 

Among these programs with an integrated approach, one type has been expanding 

especially rapidly: CCTs focused on promoting education. The programs usually cover a 

more narrow segment of education -- some only secondary (Bangladesh’s Female 

Secondary School Assistance Program [FSSAP], Cambodia’s Japan Fund for Poverty 

Reduction [JFPR], and Cambodia Education Sector Support Project [CESSP]), some only 

primary (programs in Bolivia and Kenya and proposals in Nigeria and Tanzania), and 

occasionally both levels (Indonesia’s Jaring Pengamanan Sosial [JPS] program). 
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However, the effectiveness of these efforts seems to vary with the type of outcome 

assessed.   

Education-focused CCT programs have reportedly had positive impacts on 

“intermediary” outcomes such as school enrollment and attendance, even though those 

effects are sometimes concentrated on certain age groups (e.g. middle school level 

students) and low-income groups (see Galasso, 2006; Schady and Araujo, 2008; Schultz, 

2004; Filmer and Schady, 2008; Chaudhury and Parajuli, 2008). According to the World 

Bank (2009), “in country after country, school enrollment has increased among CCT 

beneficiaries -- especially among the poorest children, whose enrollment rates at the 

outset were the lowest”. The Oportunidades program in Mexico, for instance, has been 

found to have positively and significantly impacted school enrollment in rural areas for 

children transitioning between primary and secondary schools -- a period known for 

having higher dropout rates (McGee et al 2003; Hanewald, 2013). Research findings also 

indicate that the Mexican program had positive spillover effects on the enrollment of non-

beneficiary children, who would enroll because of their peers (Bobonis and Finan, 2008). 

Nevertheless, the same World Bank report shows mixed evidence that CCT 

programs impact “final” outcomes in health and education -- such as test scores, years of 

schooling completed and cognitive development (Fiszbein and Schady 2009). Many 

impact evaluations find null or even negative effects for these programs on this type of 

outcome -- in other words, increases in school attendance and enrollment does not 

necessarily translate into better learning or development. Evaluations conducted in 

Ecuador and Mexico, for instance, used in-classrooms tests to assess the impact of CCT 

programs on test scores in language and mathematics (Behrman, Sengupta and Todd 

(2000); Ponce and Bedi (2008)). Although they employed different methodological 

approaches, the results of both were quite similar in that neither found significant effects 

of the CCT programs on tests scores.  

An alternative approach to assessing the impact of CCTs on learning is to not 

condition them on school enrollment, thus avoiding the problem of nonrandom selection. 

Behrman, Parker and Todd (2005) analyzed the impact of two additional years of 

Oportunidades on students’ performance in language and mathematics tests applied at 

home. Results indicated that individuals who benefited from the program for two 

additional years did no better than those who received transfers for a shorter period. 

Filmer and Schady (2009), on the other hand, tested language attainment and basic 

competencies in mathematics among beneficiaries of the CESSP scholarship program in 
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Cambodia. They found that one in five children who were offered the scholarship 

completed up to one year of schooling more than they would have completed in the 

absence of the program. They also found, however, that CESSP beneficiaries did no better 

on tests than children in the control group. 

There are several possible explanations for these somewhat frustrating results 

(World Bank (2009)). One states that the tests conventionally used in these studies are 

inappropriate or are noisy measures of skills or knowledge. An alternative perspective, 

however, argues that the schools that CCT beneficiaries enroll in fail to teach them 

enough to significantly increase their achievement. Finally, others claim that other 

household constraints -- such as nutrition, health, parenting quality or the value placed on 

education, for instance -- are not resolved by cash transfers and thus limit the amount of 

learning that takes place in school. 

Not surprisingly since most CCTs are relatively recent, the bulk of the studies on 

their impacts tends to focus on their short-term rather than long-term effects. As such, 

even evidence of positive impacts on enrollment and grade attainment can occur without 

affecting long-term outcomes. Additionally, a disproportionate amount of the rigorous 

evidence on said programs comes from a small group of locations, such as Mexico and 

Chile (The World Bank, 2009). More research is clearly needed to expand our 

understanding of the impact of this type of program.  

3. Cash Transfer Programs in Brazil 

3.1. The Bolsa Família Program 

3.1.1. About the Program 

Created from the fusion of four pre-existing cash-transfer programs2 in 20033, the 

Bolsa Família is a national social welfare program designed with two goals in mind: to 

reduce poverty and income inequality by providing impoverished households with a 

minimum stipend; and to decrease the intergenerational transmission of poverty by 

conditioning this benefit on beneficiaries' investment in human capital (Neri, 2011). In 

that sense, it was heavily inspired by the Bolsa Escola, a cash-transfer program with 

                                                
2 These were: the Programa Bolsa Escola, Programa Bolsa Alimentação, Auxílio Gás and the Programa 
Nacional de Acesso à Alimentação. A fifth CCT program, the Programa de Erradicação do Trabalho 
Infantil, was not fully incorporated until December 2005 (Soares, Ribas & Soares, 2010). 
3 The program was instituted by Provisional Measure Nº 132 on the 20th October 2003, which was later 
converted into Law Nº 10.836, published on the 9th of January 2004. 
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education related-conditionalities implemented in 2001 by the Federal Government 

(Brasil, 2001). Currently the largest conditional cash transfer program in the world - it 

now reaches almost 14 million people4 - it was at the core of former President Luiz Inácio 

Lula da Silva's social policy and part of the Fome Zero network of federal assistance 

programs. 

Administered by the Brazilian Ministry of Social Development, the Bolsa Família 

targets the poorest among the households registered in the CadÚnico - specifically, those 

classified as in a state of poverty or extreme poverty. It provides families with a regular 

income depending on the number of children and adolescents that constitute them. In 

doing so, it seeks to overcome the fragmentation and parallelism of previous programs, 

as well as to induce national synergy under a single management (Penã et al, 2015). The 

unification of these programs, according to the law that created the Bolsa Família, aimed 

to "improve management and increase the effectiveness of social spending through the 

optimization, rationalization, gains of scale and increase in dialogue between the Federal 

Government, states and municipalities" (Brasil, 2004). 

Naturally, the program has undergone a few changes and updates in the process, 

the most recent of which was implemented in May of 2018 (Brasil, 2018). It has, however, 

always retained the same broad structure: a basic benefit destined to family units that are 

in a situation of extreme poverty; and an additional variable benefit destined to family 

units that are in situation of poverty and those in extreme poverty whose composition 

includes vulnerable individuals such as pregnant women, nursing mothers, children and 

adolescents. Families can accumulate several of the benefits, provided they do not exceed 

a given amount. Eligible families must then register in the CadÚnico, although this does 

not automatically include them in the program. It is the Brazilian Ministry of Social 

Development (MDS) that selects, on a monthly and automated basis, the families that will 

receive the benefit. Selected families can then receive or withdraw their benefits from 

public banks or lottery agencies. 

When it was first signed into Law in 20045, the Bolsa Família offered a basic 

benefit of R$50.00 granted to families in extreme poverty - i.e. earning per capita 

household incomes of up to R$50.00. The variable benefit was awarded to families in a 

state of extreme poverty or poverty - in the latter case, earning per capita incomes of up 

                                                
4 Information available at: <http://www.caixa.gov.br/programas-sociais/bolsa-
familia/Paginas/default.aspx>. Last accessed on 20/10/2018. 
5 Law n. 10.836, 2004. 
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to R$100.00 - that included pregnant women and nursing mothers, children between 0 

and 12 years and/or adolescents up to 15 years of age. This was equal to R$15.00 per 

beneficiary in this condition, not exceeding the limit of R$45.00 per beneficiary family 

(Brasil, 2004). Each of these benefits required the fulfillment of certain conditionalities, 

namely: in the case of pregnant women, attendance at prenatal consultations according to 

a schedule recommended by the Ministry of Health; in the case of nursing mothers, 

participation in educational activities on breastfeeding and healthy nutrition; keeping 

children 0 to 7 years old up to date on their vaccinations; following-up on the health of 

women between the ages of 14 and 44; and guaranteeing a minimum school attendance 

rate of 85% for children from 6 to 15 years old (Law Nº 11.692, Art. 3). 

The benefits’ values and corresponding conditionalities were updated several 

times6 over the years through a series of Decrees, Provisional Measures and relevant 

Laws. 

In 2009, a couple of years before the implementation of the Cartão Família Carioca 

program in Rio de janeiro, the Bolsa Família provided families in a state of extreme 

poverty (then defined as earning a household income of up to R$70.00 per capita a month) 

with a basic benefit of R$68.00. These families and those in a state of poverty (earning 

up to R$140.00 per capita a month) whose members included pregnant women and 

nursing mothers, children between 0 and 12 years and/or adolescents up to 15 years of 

age were entitled to a variable benefit of R$22.00 per beneficiary, not exceeding R$66.00 

per family. The program now added a new category of variable benefits: families 

including teenagers of between 16 and 17 years of age who were attending school earned 

R$33.00 a month per beneficiary, not to exceed R$66.00 per family (Brasil, 2009). This 

new benefit was provided in exchange for the fulfillment of a new conditionality: 

guaranteeing a minimum school attendance rate of 75% for adolescents between 16 and 

17 years old (Decree Nº 6.917, Art. 28, item II). All other conditionalities remained 

unchanged. 

In 2011, however, months after the Cartão Família Carioca was implemented, the 

Bolsa Família covered the portion of the population that earned less than half a minimum 

wage per capita each month (see Figure 1). Specifically, families considered to be in 

                                                
6 Specifically, Decree Nº 5.209 from 17th September 2004, Provisional Measure Nº 411 from 28th 
December 2007, Law Nº 11.692 from 10th June 2008, Decree Nº 6.491 from 26th June 2008, Decree Nº 
6.824 from 16th April 2009, Decree Nº 6.917 from 30th July 2009, Decree Nº 7.447 from 1st March 2011, 
Decree Nº 8.232 from 30th April 2014, and Decree Nº 9.396 from 30th May 2018. 
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extreme poverty - i.e. earning per capita household incomes of up to R$70.00 - received 

a basic benefit of R$70.00. These families, as well as those classified as in a state of 

poverty - earning per capita incomes of up to R$140.00 monthly - that included pregnant 

women and nursing mothers, children between 0 and 12 years and/or adolescents up to 

15 years of age received variable benefits of R$32.00 per beneficiary not exceeding the 

limit of R$96.00 per beneficiary family. Families including teenagers of between 16 and 

17 years of age who were attending school earned R$38.00 a month per beneficiary, not 

to exceed R$ 76.00 per family (Brasil, 2011). All conditionalities remained unchanged 

relative to Decree Nº 6.917 from 2009. 

 

Figure 1: Structure of the Bolsa Família Program in January 2011 

 
Source: Neri, 2011. 

 

In 2014, Decree Nº 8.232 updated the threshold classifying for families as in a 

state of extreme poverty to R$77.00 monthly per capita. These households would now 

receive a basic benefit of R$77.00. The threshold income for being classified as in a state 

of poverty, on the other hand, was altered to R$154.00 monthly per capita. Families that 

included pregnant women and nursing mothers, children between 0 and 12 years and/or 

adolescents up to 15 years of age were eligible for variable benefits of R$35.00 per 

beneficiary not exceeding the limit of R$175.00 per beneficiary family. Families 

including teenagers of between 16 and 17 years of age earned R$42.00 a month per 

beneficiary, not to exceed R$ 84.00 per family. Households in extreme poverty, i.e. 

receiving less than R$77.00 monthly, were now also eligible for the “benefit for 
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overcoming extreme poverty”, a variable amount equal to however much was necessary 

for them to reach that threshold (Art. 19, item V, §3). 

The Bolsa Família currently offers a basic benefit of R$89.00 for families in 

extreme poverty, defined as those earning a household income of under R$89.00 per 

capita a month. Families in this situation or in a state of poverty (defined as those earning 

up to R$178.00 per capita monthly) are also eligible for a variable benefit consisting of 

R$41.00 per beneficiary, up to the limit of R$205.00 per household, destined to the family 

units that have in their composition children and adolescents from 0 to 15 years of age, 

pregnant women or children aged between 0 and 6 months. Families in in a state of 

poverty or extreme poverty that include adolescents between the ages of 16 and 17 are 

also eligible for the "Youth Variable Benefit", an additional cash transfer of R$48.00 per 

month. Each family can accumulate up to two benefits, that is, R$96.00. Families in 

extreme poverty remain eligible for the "Benefit to Overcome Extreme Poverty", a 

transfer large enough to bring them to the lower limit of the poverty line. As such, families 

living in extreme poverty can accumulate the basic, variable and Youth Variable Benefit, 

up to a maximum of R$372.00 per month. They can also earn one extra benefit for 

overcoming extreme poverty. In contrast, these household must abide by the following 

conditionalities: in the case of those including pregnant women, attendance at prenatal 

consultations according to a schedule recommended by the Ministry of Health; in the case 

of nursing mothers, participation in educational activities on breastfeeding and healthy 

nutrition offered by the Ministry of Health; keeping children 0 to 7 years old up to date 

on their vaccinations; following-up on the health of women between the ages of 14 and 

44; and guaranteeing a minimum school attendance rate of 85% for children from 6 to 15 

years old and 75% for adolescents between 16 and 17 years old (Brasil, 2018). 

3.1.2. Research on the Impacts of the Program 

Although the Bolsa Família has been the object of countless empirical studies 

produced both nationally and internationally, there is some divergence regarding its 

impact on poverty, particularly among early assessments. Some authors have questioned 

its efficiency, both in terms of effect size and cost-benefit relationship. Marinho, Linhares 

and Campelo (2011), for one, found no statistically significant relationship between cash 

transfer programs and poverty reduction in Brazil between 2000 and 2008, arguing that 

education policy has had a greater role in reducing income inequality in the country. 

Caetano (2008), on the other hand, found sufficient evidence that the program mitigates 
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inequalities in the short term, but argues that its conditionalities are not enough to change 

the long-term poverty cycle, implying that the program should be considered merely a 

temporary solution. Other critics such as Rector and Lauder (1995) argue that the Bolsa 

Família discourages the poor from trying to find employment and obtain professional 

qualifications, making them dependent on the aid. In other words, people would choose 

to stay at the poverty line in order to remain eligible. 

A greater number of authors, on the other hand, argue that there is indeed empirical 

evidence of the program’s effectiveness - specifically, that it has significantly reduced 

poverty and inequality in a cost-effective way (see Hoffman, 2007a, 2007b; Soares et al, 

2007, 2010; Cury & Leme, 2007; Barros, Carvalho e Franco, 2007; Rocha, 2004, 2006). 

Peña et al (2015), for instance, who used a Difference-in-Differences design to measure 

the impact of the Bolsa Família on poverty, found that the program increased social 

mobility and helped the population converge to higher income levels. They therefore 

argue that the program is capable of significantly reducing income inequality in the long-

run and combatting both the poverty and extreme poverty cycles in the country. Glewwe 

and Kassouf (2012), ob the other hand, found positive effects of the program on 

enrollment, lowered dropout rates, achievement and grade promotion rates. Many authors 

also contend that the Bolsa Família is economically worthwhile: while assessing the 

results of the Bolsa Família on its tenth anniversary, the Institute of Applied Economic 

Research - Ipea found evidence that it has, at the same time, one of the lowest costs among 

social transfer programs and the greatest multiplier effect on the economy. According to 

the institute, at the time chaired by the economist Marcelo Neri, each R$1 spent on the 

program during that period increased family consumption by R$2.4 and added R$1.78 to 

the GDP (Neri, Vaz, & Souza, 2013). According to Jens Arnold, the economist 

responsible for Brazil at the Organization for Economic Cooperation and Development - 

OECD, the Bolsa Família is also very effective at targeting the poor: "it truly is 

progressive because 83% of the spending reaches the poorest 40%." (Folha de São Paulo, 

2018). 

Researchers have also contested the argument that the program’s conditionalities 

have not proved effective: Neri (2009), for one, found that it has positively affected the 

number of years students spend in schools, children's health, income, asset accumulation 

and work-related decisions, among others. Although the author did not find a significant 

effect of the program on school attendance, he found evidence that it led to an increase in 

time spent in school and access to better infrastructure by students. Chitolina, Foguel, and 
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Menezes-Filho (2016), however, claim that the benefit did indeed have a positive effect 

on school attendance, particularly among 15 to 16-year olds, and helped bridge 25% of the 

gap in presence between rich and poor households. They found it also reduced the likelihood 

that young people would study and work at the same time. 

Finally, recent research also disputes the claim that the Bolsa Família makes 

beneficiaries dependent on aid, arguing that the benefits are too small to discourage 

beneficiaries from seeking employment. According to Medeiros, Brito and Soares (2007), 

data from the Brazilian Institute of Geography and Statistics - IBGE indicates that 

beneficiaries of the Bolsa Família work as much or more than non-beneficiaries with 

similar per capita family incomes. Tavares (2008) further states that the program has 

particularly encouraged beneficiary mothers to find employment, thus helping reduce 

gender inequality. 

3.2. The Cartão Família Carioca Program 

3.2.1. About the Program 

Often referred to as the “Bolsa Família 2.0” (Neri, 2010), the Cartão Família 

Carioca is a conditional cash transfer program developed specifically by, and for, the 

municipality of Rio de Janeiro at the end of 2010 (the program was officially established 

by Decree Nº 32.713 in 25th August 2010, which was replaced two months later by 

Decree Nº 32.887). Among its main objectives are the guarantee of greater equality of 

opportunities for young people and children, the reduction in levels of poverty and 

indigence, and the improvement of public-school students’ educational performance. 

In order to maximize its impact on the target population, the CFC was integrated 

with other policies executed by different spheres of government. It was therefore offered 

only to contemporary beneficiaries of the Federal Government’s main conditional cash 

transfer program, the Bolsa Familia. Consequently, however, the program wound up 

leaving out individuals who were eligible in terms of income (i.e. earned less than 

R$108.00 per capita monthly), but who, for whatever reason, had not been included in 

the Bolsa Família. 

Being a conditional cash transfer program, the Cartão Família Carioca requires 

that beneficiaries fulfill certain cumulative conditionalities in exchange for receiving the 

benefit, including a minimum school attendance rate for children and adolescents each 

bimester and the presence of parents or responsible adults at bimonthly school meetings. 
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It was also innovative in the sense that it included conditionalities for early childhood 

education (children up to 6 years old). These conditionalities and awards included both 

inputs and outcomes of the educational process (Neri, 2011). Failure to comply with any 

of these rules in two consecutive bimonthly periods results in suspension of payments. 

In October 2010, the CFC was extended to its first group of beneficiaries via the 

publication of Decree Nº 32.887 (2010). According to the legislation, the main 

requirement for family participation in the CFC was an estimated per capita household 

income of under R$108.00, equivalent to the United Nations’ Millennium Goals most 

generous poverty line of USD 2 per day. For the purpose of calculating this income, a 

maximum of one adult and three children under eighteen years of age per family were 

considered. The estimation considered multiple dimensions of people’s lifestyles, rather 

than simply their declared earnings: elements consisted of potential beneficiaries’ access 

to other income transfer programs and public services, type of residence, access to basic 

public services such as sewage systems and electricity, educational level and type of 

employment, and vulnerabilities such as disabilities, pregnancies or infant children. This 

was based on the permanent income hypothesis, an economic theory seeking to describe 

how individuals spread consumption over their lifetimes rather than at a certain point in 

time7 (Friedman, 1957). In the words of Marcelo Neri (2016), this is a way of identifying 

who is actually poor, and not who is simply in a momentary state (or claims to be in a 

momentary state) of poverty. 

The purpose of the program was therefore to give more benefits to those who had 

less, treating the poor to the extent of their differences (Neri, 2010). As a result, all 

participating families received just enough benefits in order to have their estimated per 

capita incomes reach the level of R$108.00, with a minimum benefit of R$20.00. Since 

the beginning of the program, benefits have been paid monthly through a magnetic card 

associated with a public bank (Caixa Econômica Federal) upon the identification of the 

family’s legal guardian - which is preferably a woman (Art. 8). Figure 2, below, 

represents how this variable benefit is calculated. The line of extreme poverty, in red, 

shows the approximate minimum income that beneficiaries of the Bolsa Família should 

have (in other words, since the minimum basic benefit provided by this program is 

R$68.00, then all beneficiaries earn at least approximately R$70.00, putting them in the 

                                                
7 Created by Milton Friedman, this theory states that an individual's consumption at any point in time is 
determined not just by their current income but also by their expected income in future years - in other 
words, their "permanent income". 
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line of extreme poverty). The Cartão Família Carioca thus provides its beneficiaries with 

an amount that is equal to the difference between this income and US$2 PPP per day 

(which translates to R$108.00 a month), represented by the blue poverty line. 

Consequently, it “fills” the poverty gap shown in the graph. 

 

Figure 2: How the CFC’s benefits are calculated 

 

Source: Neri, 2016. 
 

The decree also determined that, in order to receive the benefit, families abide by 

certain conditionalities, namely: being enrolled in the Brazilian Cadastro Único; making 

sure their children are enrolled in municipal schools and attend at least 90% of classes; 

and making sure at least one parent or tutor attends parent-teacher bimonthly meetings. 

Children of up to 6 years of age should be enrolled in preschool, which they should attend 

at least 90% of the time - parents could also engage in specifically recommended activities 

should there not be any vacancies in preschools nearby. For this purpose, they were also 

obligated to attend parent-teacher meetings in municipal schools, even if their children 

were not registered (Neri, 2011). In addition, students between 6 and 17 years old who 

fulfilled all the aforementioned criteria were eligible for an additional financial bonus of 

R$50.00 based on their performance. The rules that determine the granting of the bonus 

vary according to the student’s grades in their school’s bimonthly Portuguese, science 

and mathematics tests, as well as their participation in the Escolas do Amanhã8 project: 

                                                
8 The Escolas do Amanhã (“Tomorrow’s Schools”) program consists of a series of investments in public 
schools in vulnerable areas of Rio de Janeiro. 



26 
 

● for students in regular schools between 1st and 5th grades, a minimum grade 4 

and an improvement of 20% in relation to the previous grade, or a grade above 

7.5. 

● for students in regular schools between 6st and 9th grades, a minimum grade 4 

and an improvement of 20% in relation to the previous grade, or a grade above 

6.5. 

● for students in the Escolas do Amanhã project between the 2nd and 5th grades, a 

minimum grade of 4 and improvement of 15% in relation to the previous grade, 

or a grade above 7.0. 

● for students in the Escolas do Amanhã project between the 6th and 9th years, a 

minimum grade 4 and improvement of 15% in relation to the previous grade, or a 

grade above 6.0. 

Benefits were offered to a maximum of three children and adolescents (between 0 

and 17 years of age) in each household, as well as a parent or tutor. They could also not 

surpass R$200.00 per year. Consequently, the benefits offered by the program as a whole 

ranged from R$20.00 to $417.00 per family per month (Neri, 2011). 

Figure 3 summarizes the benefits and conditionalities of the Cartão Família 

Carioca program under Decree 32.887: 

 
Figure 3: Structure of the Cartão Família Carioca Program in January 2011 

 
Source: Neri, 2011. 
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The first group of beneficiaries started receiving the benefit on the 17th of 

November 2010. A total of approximately R$60.5 million were invested in the first ten 

months of the program, R$1.7 million of which was used for paying bonuses extended to 

students who achieved good performance in school (Prefeitura do Rio de Janeiro, 2011a). 

As a result, it is estimated that, in 2011, almost 8% of the population of Rio de Janeiro 

was included in the program (Prefeitura do Rio de Janeiro, 2011b). This was equivalent 

to approximately 422,000 people, or an average of 85,000 families, benefited per month, 

including 17% (or around 111,000) of the students registered in the municipal public-

school system. Of these students, 11% were enrolled in kindergartens and pre-schools, 

54% in elementary schools (Anos Iniciais do Ensino Fundamental), 26% in middle 

schools (Anos Finais do Ensino Fundamental), 5% in acceleration programs and 4% in 

literacy programs (Prefeitura do Rio de Janeiro, 2011a). Per the program’s design, these 

beneficiaries were among the poorest of those entitled to the Bolsa Família. As such, 

around 80% of them resided in the North and West zones of Rio de Janeiro and, of these, 

12% lived in the Alemão and Penha favelas (O Globo, 2010).  

The success of the program was first evaluated in 2011 by its idealizer, economist 

Marcelo Neri, who used a Difference-in-Differences approach to compare the progress of 

beneficiary and non-beneficiary students between 2010 and 2011 (i.e. from before to a 

few months after its implementation). Neri found that, in the first two months of 2011, 

approximately 70,000 children had met the program’s conditionalities, out of the 111,000 

that received the benefit. Furthermore, even though non-beneficiary students obtained 

higher grades during the entire period, this gap was reduced from 5,09% in 2010 to 4,26% 

in the third bimester of 2011. Although there wasn't enough data available to try and 

establish a causal relationship between the program and parents' and students' attendance 

in meetings and classes, respectively, both were found to have increased in beneficiary 

families. Finally, Neri found that the distribution of the benefit immediately reduced 

poverty rates among actual Bolsa Família beneficiaries by 46% (Prefeitura do Rio de 

Janeiro, 2011b). 

Consequently, “in light of the positive results achieved after one year of the 

program in reducing poverty, increasing the attendance of pupils in class and that of 

parents and tutors in school' meetings; [and considering] that the payment of the financial 

benefits linked to conditionalities referring to the performance of the students of the 

municipal education system has proved an important instrument for the improvement of 

their grades”, Decree Nº 34.878 expanded the program to its second group of beneficiaries 
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in December of 2011. The decree also instituted bonuses for children enrolled in the 

municipal network that presented some type of physical or intellectual disability and for 

youths between 15 and 18 years of age who were attending the public-school system and 

are residents of the pacified areas, although the amounts were not yet specified (Art.2 and 

Art.3). 

Shortly afterwards, in April 2012, the program was expanded in several ways. 

Decree Nº 35.498 determined that the bonuses for children with disabilities would be 

double the amount of the regular performance bonus (i.e. R$100 instead of R$50). They 

would also be entitled to double their monthly benefits in order to help (re)insert them 

into their communities and stimulate their participation in school activities9 (Prefeitura 

do Rio de Janeiro, 2011b). An additional doubled performance bonus would be awarded 

to children and adolescents enrolled in grades 6 to 9 of the Escolas do Amanhã. Finally, 

it established a special bonus for young people aged 15 to 17 who were attending the 

Projovem program10 established by the Federal Government within the municipality of 

Rio de Janeiro. Rio de Janeiro's city hall predicted a budget of approximately R$155 

million for the program in 2012 in order to adequately cover the 540,000 people projected 

to receive the benefits (O Globo, 2011). 

In 2013, Decrees Nº 36.660 and Nº 37621 established and expanded, respectively, 

a series of health-related conditionalities for the program. These included medical 

examinations for pregnant women, vaccinations and nutritional evaluations for infants 

and beneficiaries’ integration into the government’s Programa Saúde Presente, or 

“Present Health Program”11. 

The Cartão Família Carioca program remains active to this day and its 

beneficiaries continue receiving their transfers, except for when there has been evidence 

of fraud, dismissal by voluntary act or judicial determination, inadequacy to the 

                                                
9 The regular benefit would only be doubled once, however, regardless of the number of disabled people in 
the family. 
10 The Projovem - Programa Nacional de Inclusão de Jovens, or the “National Youth Inclusion Program” - 
is a program carried out by the Federal Government in partnership with Brazil’s states, federal district and 
municipalities. It seeks to help young people between the ages of 18 and 29, who can read and write but 
have not finished elementary school, to conclude their studies. Participating youths are taught a fully 
integrated 18-month curriculum, as well as Citizen Participation and Basic Professional Qualification 
classes (Governo de Curitiba, 2018). 
11 Created in 2009, the Programa Saúde Presente aimed to restructure the health system in the city of Rio 
de Janeiro. Its goal was to create an integrated and personalized assistance system where, among other 
elements, each person would have a doctor who would accompany him/her and, when necessary, would 
refer them to other specialties or units.  
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requirements of the program or noncompliance with the conditionalities of the program. 

In the latter case, payments are automatically reestablished when the conditionality is 

fulfilled.  

3.2.2. Research on the Impacts of the Program 

Most research on the effects of the Cartão Família Carioca Program was conducted 

by Marcelo Neri himself, alongside other researchers. Broadly speaking, the program had 

been found to have had significantly positive impacts on student attendance and 

achivement. 

Neri first assessed the effectiveness of the program in 2011, less than a year after 

its establishment. Although he did not have the data necessary to verify the program's 

impacts in the long run, he used a Difference-in-Differences approach to compare the 

educational progress of all beneficiary and non-beneficiary students between the 2nd and 

6th grades. He found that even though the body of non-beneficiary students as a whole 

obtained higher test scores during the entire period, the gap between their scores and 

beneficiaries' was reduced from 5,09% in 2010 to 5,08% in the first bimester of 2011, and 

then to 4,26% in the third. This trend was reflected in all except for the 3rd grade. Table 

1 below shows these results disaggregated by grade. 

 
Table 1: Differences in test scores between beneficiaries and non-beneficiaries by grades 

 
Grade 

% Difference in average grades 
(non-beneficiaries / beneficiaries)  

2010 2011.1 2011.2 2011.3 

2nd 3.41 3.30 3.80 3.25 

3rd 6.36 5.82 5.44 6.43 

4th 4.04 5.21 3.45 3.56 

5th 3.56 4.09 3.07 2.51 

Source: Neri (2011) based on data provided by the Municipal Secretariat of Education. 

 

The author also finds that participating in the program increased students’ grades 

by 1.6 p.p. in the first bimester of 2011, 0.2 p.p. in the second and 2 p.p. in the third 

bimester, on average. Finally, he argues that the program significantly decreased 

absenteeism in school and increased parents’ presence in teacher-parent meetings, 

although he admits that there is not enough data available to claim causality. 

In 2015, Oliveira & Neri (2015) further assessed the impacts of the program on 

school attendance and educational performance between 2010 and 2011. Because of data 
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availability, their analysis was limited to the 129,210 students who were in the 3rd, 4th 

or 5th grades in 2010. Using linear regressions with units fixed effects, they find 

significantly positive effects on science test scores, no effects on mathematics scores and 

significantly negative effects on reading test scores. Specifically, the authors identified 

that being a beneficiary of the program decreased, on average, students’ reading test 

scores by 1.8 p.p. and increased their science scores by 1.6 p.p. Furthermore, the CFC 

appeared to have reduced students' absences only slightly, possibly due to the already 

high frequency requirements established by the Bolsa Família. 

It is important to emphasize once again, however, that both papers are subject to 

some common limitations. For one thing, Neri himself admits that his treatment and 

control groups are not statistically similar since beneficiaries and non-beneficiaries, 

respectively, have different income levels per the program's design. This, in turn, implies 

that they are different in other observable and non-observable characteristics as well, 

which makes the effects of the treatment difficult to isolate. Although the author infers 

causality based on a hypothesis of conditional independence in observable variables, the 

heterogeneity of their samples must be taken into consideration. 

Furthermore, these studies rely on the results of bi-monthly tests carried out by 

the municipal schools to assess educational performance. These tests are unified and 

based on a common curriculum but are corrected by the schools themselves and not 

standardized in such a way as to be comparable between years. Although the authors 

minimized these problems by analyzing students’ grades relative to their colleagues’, it 

is an issue nonetheless (Oliveira & Neri, 2015). According to Vianna (1990, p. 17): "The 

[bimonthly] evaluations [that occur within schools] are meant to comply with 

accountability measures imposed by the educational bureaucracy. External evaluations 

[are necessary for] providing subsidies for teacher evaluations and complementing often 

inaccurate information about the performance of their students." 

As a result, this project seeks to evaluate the impact of the Cartão Família Carioca 

program on educational achievement indicators using a Regression Discontinuity and a 

Difference-in-Differences Design that compare the results obtained by students from 

beneficiary and non-beneficiary families over the years. We believe that these methods 

are appropriate for inferring causality from the data. Furthermore, we use proficiency 

measures from Rio de Janeiro’s Prova Rio as our main educational outcome: this 

standardized test, designed and implemented annually by the municipality’s Educational 
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Secretariat, produces results that are comparable both between schools and different 

years.  

Once again, irrespective of our considerations regarding the metholodogies used 

in the previous assessments of the program, we hypothesize that the CFC does have a 

positive impact on student learning as measured by Prova Rio’s proficiency scores. As 

discussed in section 3.1.2, the Bolsa Família program upon which the CFC is based has 

generally been found to have positively impacted student attendance and achievement. 

Furthermore, we believe that the increase in school attendance generated by the program 

- as stated by Neri (2011) and Oliveira & Neri (2015) - should translate into increased 

leaning. This is heavily corroborated by evidence-based studies on the subject, that argue 

that poor attendance patterns predict poorer grades, since children who miss class often 

fail to benefit from teacher-led lessons, peer interactions, and other activities designed to 

foster learning, all of which decrease chances of school success (Morrissey, 2014; 

Gottfried, 2011; Gottfried, 2009; Steward et al, 2008, to name a few). Additionally, the 

program's emphasis on parental participation in schools meetings should also have a 

positive impact in student outcomes, as evidenced by much of the literature on the subject 

(Fan, 2001; Fan & Chen, 2001; Desimone, 1999; Domina, 2005; Jeynes, 2005; Sheldon 

& Epstein, 2005; Sirvani, 2007). Parents engaged in their children's education can help 

monitor and support their studying habits, as well as encourage them to exercise greater 

effort and persist when facing difficulties, for instance (Bandura, 1997; Schunk & 

Zimmerman, 2006). They can also increase students' intrinsic motivation to study and 

sense of self-efficacy (Fan & Williams, 2010). Finally, the implementation of financial 

incentive programs that offer cash rewards to children in exchange for test scores have 

shown promising results in numerous contexts. Based on the logic that few children 

actively think about college attendance or employment and are instead more motivated 

by short-run rewards, these programs have multiplied in countries such as the United 

States (New York City, Ohio, Washington, D.C., Chicago, and Dallas) and Israel, Kenya 

and Canada (Bettinger, 2010; Fryer, 2010; Angrist and Lavy, 2009; Angrist, Lang, and 

Oreopoulos, 2007; Kremer, Miguel, and Thornton, 2008). 

 

4. The Data 

4.1. About the Datasets 
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This study is based on the combination of four different datasets. All of them 

contain information at the individual level, allowing us to precisely identify and retrieve 

the necessary information for each student. These files are, for this very reason, classified, 

and were handled accordingly. 

The first dataset consisted of a list, provided by the CFC’s idealizer Professor 

Marcelo Neri (Fundação Getúlio Vargas), of all individuals residing in the municipality 

of Rio de Janeiro whose families earned an estimated monthly income of between 

R$80.00 and R$136.00 per capita. The selection of this interval, which is equivalent to 2 

standard deviations above and below the income cutpoint for receiving the Cartão Família 

Carioca (R$108.00), seeks to guarantee that our treatment and control groups are similar 

with regards to socioeconomic status. The dataset contained each person’s estimated 

monthly per capita income (used to determine who would be eligible for participation the 

Cartão Família Carioca program), declared monthly per capita income, which program 

they were enrolled in, age, gender, and neighbourhood of residence. It did not include, 

however, theur names, addresses or any other characteristic. The people in it were 

identified only by an unique Social Security Number (Cadastro de Pessoas Físicas - CPF) 

and Social Identification Number (Número de Identificação Social - NIS). 

Constructed in October of 2010, this dataset included the very first group of people 

selected to receive the Cartão Família Carioca, or approximately 523.000 individuals: 

85,000 (exclusive) Bolsa Família beneficiaries, 272.000 beneficiaries of the Bolsa 

Família who also received the Cartão Família Carioca and 166.000 people who, because 

they didn’t comply with all the necessary conditions, participated in neither program. 

Since it contained a list of all individuals that were participating in each of these 

programs and their ages, we were able to identify the children (aged 5 to 14 years old 

when the dataset was constructed) whose families were enrolled in the Bolsa Família 

(control group) and the Bolsa Família and Cartão Família Carioca (treatment group): this 

subsample consisted of approximately 111,000 children, or 21% of the original dataset.  

Having defined our treatment and control groups, we then needed to obtain 

information on our dependent variable – i.e., each child’s grades in the Prova Rio so we 

could track their educational achievement over the years. This required having their 

individual school registration numbers, since this is how Prova Rio test results are 

identified. As mentioned, however, each child in our list was identified only by an unique 

Social Security Number (Cadastro de Pessoas Físicas - CPF) and Social Identification 

Number (Número de Identificação Social - NIS). We therefore compared our list of 
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children to administrative information from Rio de Janeiro’s Municipal Education 

Secretariat (SME) - specifically, databases of registered students participating in social 

programs. This gave us their registration numbers within the municipal school system, as 

well as their names and their mother's names. 

Because it is a legal requirement that all children be registered in school from 4 to 

17 years of age (Law nº 12.796, 2013) and Brazil’s educational system is organized so 

that elementary education (the Ensino Fundamental) is primarily the responsibility of the 

Municipal school system12, we expected almost all of the children from the Cartão 

Família Carioca dataset to be identified within the Municipal Education Secretariat’s 

database. However, only approximately 72% of the children were located via their Social 

Identification Numbers, meaning we only obtained school registration numbers for this 

subsample. This was in part due to minor inconsistencies in our datasets - the most 

commonly identified issue was missing or extra digits in these numbers. 

We therefore used data from the Brazilian Cadastro Único / CadÚnico, or “Unified 

Social Registry”, from 2011, 2012 and 2016 to try and find more information on the 

missing children vis their Social Identification Numbers (NIS). Created in July of 2001, 

the Cadastro Único is a national database comprised of information regarding Brazilian 

households with incomes per capita smaller than half of a minimum wage, or a total 

household income of up to 3 minimum wages. Each municipality is responsible for 

registering its eligible population, and each City Hall is tasked with putting together the 

registering process, interviewing families, gathering the appropriate data and forwarding 

it to the Federal Government. It is also their job to monitor, update and guarantee the 

quality of the database. The CadÚnico currently includes data on over 19 million 

households and is, by law, the provider of the information upon which Federal social 

programs such as the Bolsa Família will base the selection of their beneficiaries (Neri, 

2011). 

We used the missing children’s Social Identification Numbers from the Cartão 

Família Carioca list to acquire their names, dates of birth and mother’s names in the 

Cadastro Único. These additional characteristics, also present in the Education 

Secretariat’s database, allowed us to locate their registration numbers. This process 

helped us find an additional 12.000 students, or approximately 11% of the children in the 

                                                
12 According to Law nº 9.394 (the Lei das Diretrizes e Bases da Educação Nacional - LDB published in 
1996), municipalities have the responsibility "to offer (...) with priority, Elementary Education" (article 11, 
item V), while states must "offer, with priority, High School Education" (article 10, section VI). 
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original programs database. We therefore located, in total, approximately 83% of the 

children from our original database - or 91,000 students - on the SME’s registries. 

Finally, we matched these students’ school registration numbers to our dependent 

variable: a measure of their educational achievement. Although the Education 

Secretariat’s also possessed information on other types of educational outcomes such as 

test results and number of valid answers, we decided to use student’s proficiency scores 

in Portuguese language and mathematics in Prova Rio as our dependent variable. 

The process through which we obtained our final dataset is summarized in Figure 

4: 

Figure 4: Overview of our dataset and its construction process 

 

Source: the author.  
 

The Prova Rio is a standardized test designed in 2009 by the municipality’s 

Educational Secretariat and that has been implemented annually since then. It is not 

related to, nor used to calculate, student’s grades in schools, but rather as an independent 

and impartial measure of educational achievement. Its objective is to produce an annual 

measure of student's learning at the individual level, allowing teachers, schools and 

government to keep track of their progress and act accordingly. It mirrors the Prova 

Brasil, a standardized test applied biannually nationwide, and uses the same style of 

questions, scoring and proficiency scales. While the Prova Brasil is used as an input in 

the calculation of the IDEB (Índice de Desenvolvimento da Educação Básica), an 
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indicator of the quality of education that combines information from the performance of 

students in national assessments with flow rates, the Prova Rio is used in the calculation 

of the IDERio (Índice de Desenvolvimento do Rio), a mirror indicator at the municipality 

level. Like the Prova Brasil, the Prova Rio is applied only to certain grades, rather than 

to all of the students in the system. However, it complements the Prova Brasil by targeting 

the grades and years that the former doesn’t, specifically the 3rd, 4th, 7th and 8th grades 

in Elementary School. This is so that, if both tests are looked at together, one can follow 

the same individuals over several years (for instance, students who took the Prova Rio as 

4th graders in 2012 will be tested as 5th graders in Prova Brasil in 2013, and then as 6th 

graders in the Prova Rio in 2014) (MultiRio, 2012). Although we did not obtain 

individual-level data for the Prova Brasil, we obtained results for the Prova Rio spanning 

seven years, from 2009 (two years prior to the implementation of the Cartão Família 

Carioca) to 2015. The years and cohorts of the Prova Rio for which we have results are 

described in Table 2 below: 

 

Table 2: Grades available in Prova Rio data (2009-2015) 

Year Available grades 

2009 3rd/7th grades 

2010 3rd/4th/7th/8th grades 

2011 3rd/4th/7th/8th grades 

2012 3rd/4th/7th/8th grades 

2013 3rd/6th/7th/8th grades 

2014 3rd/6th/7th/8th grades 

2015 3rd/6th/7th grades 

         Source: The author. 

 

As mentioned, rather than using other measures of educational outcomes provided 

by Prova Rio - such as the percentage of correct answers, for instance - we selected 

students’ proficiency scores as our dependent variable. We felt that this was a better and 

more comparable measure of educational achievement for several reasons.  

Proficiency scores are statistical conversions of raw test scores that adjust for 

differences in item difficulties, thus allowing for comparisons across test administrations 

and time. They do so by converting student’s answers to test items into a measure of his 

or her abilities, or performance, in underlying traits or abilities. In other words, they are 
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designed to be a measure of skill and performance that is comparable over time, rather 

than a simple share of how many answers a student got right. As such, Prova Rio’s 

proficiency scores can be described as a “theoretical measure that demonstrates, through 

the students' answers to the test items, what skills they have shown they have developed. 

Thus, the average proficiency achieved by a school shows the students' performance in 

the skills assessed by the test items” (BRASIL, 2011, p. 15). In the case of the Prova Rio, 

this conversion is done using Item Response Theory.  

The Prova Rio's proficiency scale is divided into levels, each of which describe 

the competencies and skills that a student must have mastered in order to reach it. The 

higher the score, the larger the number and complexity of the skills that students have 

demonstrated according to the test (Oliveira, 212, p. 71; Rostirola, Schneider & Sartorel, 

2014, p. 6). The use of proficiency scales therefore enables one to verify the percentage 

of students who have already developed the skills and competencies that correspond to 

their grade, how many are still developing them and how many are below the desired 

level for their grade (Brasil, 2011, p. 16). 

The scale and corresponding levels are particular to each subject (INEP, 2015). 

They are also cumulative over each grade: since the more the student progresses along 

the scale, the more skills he or she has accumulated, students in the 5th grade are expected 

to have lower average scores than those at the 9th grade, for instance. Tables 3 and 4 

present Prova Rio’s proficiency scores and corresponding levels for each subject and 

grade. Table 5 shows an example of the skills and competencies that students must be 

able to demonstrate at each level of proficiency in Portuguese language. 

 
Table 3: Proficiency Scores and Corresponding Levels in Portuguese in Prova Rio 2013 

Level 5th year 9th year High School 

1 or less 0 – 149 -- -- 

1 -- 200 – 224  225 – 249 

2 150 – 174 225 – 249 250 – 274 

3 175- 199 250 – 274  275 – 299  

4 200 – 224 275 – 299s 300 – 324  

5 225 – 249  300 – 324  325 – 349  

6 250 – 274  325 – 349  350 – 374  

7 275 – 299  350 – 374 375 – 399  

8 300 – 324  375 – 400 400 – 425 

9 325 – 350 -- -- 
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Source: QEdu Academia, 201813. 

 

 

 

 

 

 

  

                                                
13 Available at: <https://academia.qedu.org.br/prova-brasil/454-2/> Last accessed on: 19/09/2018. 
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Table 4: Proficiency Scores and Corresponding Levels in Mathematics in Prova Rio 2013 

Level 5th year 9th year High School 

1 125 – 149  200 – 224  225 – 249 

2 150 – 174  225 – 249  250 – 274  

3 175- 199  250 – 274 275 – 299  

4 200 – 224  275 – 299  300 – 324 

5 225 – 249  300 – 324  325 – 349  

6 250 – 274  325 – 349  350 – 374   

7 275 – 299  350 – 374  375 – 399   

8 300 – 324  375 – 399  400 – 424   

9 325 – 350  400 – 425  425 – 449   

10 -- -- 450 – 475   

Source: QEdu Academia, 201814. 
 
 

Table 5: Expected skills and competencies at each proficiency level in Portuguese language 

Level Level description/Corresponding skills 

1: 

Performance score greater 
than or equal to 125 and 

smaller than 150 

Students are capable of: 

⬝ Finding explicit information in short, informative texts and 
announcements. 

⬝ Identifying the theme of a text. 

⬝ Identifying the main character in a narrative. 

⬝ Establishing relationships between different parts of the text: 
characters and actions; actions and time; actions and places. 

2: 

Performance score greater 
than or equal to 150 and 

smaller than 175 

Besides the abilities above, students are likely also capable of: 

⬝ Finding explicit information in short stories. 

⬝ Identifying the main subject and main character in reports and 
fables. 

⬝ Recognizing the purpose of recipes, manuals and regulations. 

⬝ Inferring character traits in fables. 

⬝ Interpreting verbal and non-verbal language in comic strips. 

Source: INEP, 201815. 

 

 

4.2. Descriptive Statistics 
                                                
14 Available at: <https://academia.qedu.org.br/prova-brasil/454-2/> Last accessed on: 19/09/2018. 
15 Available at: 
<http://download.inep.gov.br/educacao_basica/prova_brasil_saeb/escala/escala_proficiencia/2018/LP_5E
F.pdf> Last accessed on: 19/09/2018. 



39 
 

 
Table 6 presents descriptive statistics for the treatment and control groups. 

 
Table 6: Descriptive statistics: Means (with standard deviations in parentheses) and percentage 

distribution of analytical variables for the treatment and control groups  

  CFC beneficiaries  BF beneficiaries  
  (Treatment) (Control) 

Student Is Male (%) 51.11 50.51 
Student’s Age in 2011 9.07 (1.92) 9.27 (1.90) 
Household Declared Income Per           

Capita (R$/mo) 
47.56 (32.76) 46.61 (36.48) 

Household Estimated Income  
Per Capita (R$/mo) 

96.19 (9.87) 122.7 (7.05) 
  

CFC benefit (R$/mo) 49.77 (28.48) Not Available 
BF benefit (R$/mo) 107.9 (35.49)  100.72 (33.77) 
Number of observations 68,643 15,659 

Source: The author. 

 
Figure 5 shows the evolution of beneficiaries’ and non-beneficiaries’ average 

proficiency scores from 2009 to 2015. The mean scores for both groups increase with 

time, as expected, since students accumulate more skills as they progress through school. 

Although the trends are similar, non-beneficiaries have consistently scored slightly higher 

than their beneficiary peers. 

 
Figure 5: Means and standard deviations of CFC beneficiaries’ and non-beneficiaries’ test 

scores  
Source: The author. 

The variance in test scores is also similar between groups and over time. This is 

confirmed by Levene's robust test for the equality of variances between groups, which 
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yielded non-significant results for all years -- in other words, we cannot reject the 

hypothesis that the variances are equal between treatment and control groups. 

 
4.3. Balance of Pre-Treatment Variables 

 
4.3.1. Age and gender 

 
The first step in our analysis was checking whether the treated and the control 

groups were sufficiently similar in terms of their distribution of relevant pre-treatment 

characteristics. We looked at the balance statistics for gender and age between our 

treatment and control groups since these are the only baseline characteristics available in 

our datasets16. This is necessary so that they can be considered “as-if” randomly assigned, 

thus allowing us to credibly disconsider the possibility that the results were driven by 

alternative explanations. 

There is no evidence that the treated and control groups were statistically different 

in terms of gender or age. An independent samples t-test revealed that the difference 

between the proportion of male and female students in both groups was not significant at 

10% (p = 0.20). There were only 2.2% and 0.8% more boys than girls in the treatment 

and control groups, respectively. The average ages of students in both groups were also 

statistically similar for each grade (the difference in ages between groups for students in 

the 3rd, 4th, 7th and 8th years in 2010 were, respectively, 0.01 years (p=0.65), 0.03 years 

(p=0.51), 0.02 years (p=0.13) and 0.14 years (p=0.39)). 

 
4.3.2. Registration patterns 

 
We also verified that the quantity of children from our initial sample for which 

we located school registry numbers did not vary with the treatment, i.e. we did not have 

a greater likelihood of locating records for children within the CFC program than those 

outside. A difference in probabilities in this case would have indicated that the Secretariat 

kept closer records of children from said programs than otherwise, possibly biasing our 

results. We chose to base this analysis on a sharp Regression Discontinuity Design17 using 

the number of students located in the Secretariat’s registry as our outcome variable. 

                                                
16 We will attempt to obtain more such variables from the CadÚnico and student databases from the SME-
RJ for future versions of this study. 
17 For a more detailed description of the Regression Discontinuity Design method, please see section 5.1. 
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A McCrary density test verified that there was no significant discontinuity of the 

forcing variable (income) at the cutpoint (Figure 6). We calculated, using the point 

estimate of -.02 and the standard error of 0.04 provided by the statistic, a confidence 

interval: assuming a normal distribution, we found that this confidence interval contained 

the value of 0[1] – in other words, we did not reject the null hypothesis that the variable 

was continuous at that point. 

 
Figure 6: McCrary Density Test for the probability of being in the SME’s registry 

 

Source: The author, based on data provided by Marcelo Neri. 

 

We then estimated four sharp RD models - two differences-in-means, a local 

linear regression and a polynomial regression - using our database of BF and CFC 

beneficiaries and CCT optimal bandwidths. Table 7, below, summarizes our results: 

 

Table 7: Sharp RDD estimates for the probability of being in the Secretariat’s registry 

  Difference in 
means (1) 

Difference in 
means (2) 

Linear 
regression 

Polynomial 
regression 

  -0.006 -0.006 -0.007 -0.007 
  (0.007) (0.008) (0.012) (0.015) 

Bandwidth ±2.00 ±4.00 ±7.55 ±9.35 
Observations 7,535 15,024 27,610 34,265 

*** p<0.01; ** p<0.05; * p<0.1. 
Note: CCT optimal bandwidths were used for the linear and polynomial regressions. The 
bandwidths for the           difference in means was arbitrarily set as 50% of the value for the linear 
regression. 
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As shown in the table, none of our results were significant: i.e., there is no 

significant differences between registration rates for both groups, meaning this does not 

represent a source of bias in our analysis. 

 

4.3.3. Proficiency Scores Prior to Treatment 
 

We next used a Regression Discontinuity Design18 to compare the treatment and 

control groups’ average proficiency scores prior to the implementation of the CFC. We 

estimated four fuzzy RD models -- two differences-in-means, a local linear regression 

and a polynomial regression -- using our dataset of BF and CFC beneficiaries and CCT 

optimal bandwidths. Our results show that CFC beneficiaries and non-beneficiaries had 

statistically similar scores around the cutpoint before the beginning of the program. These 

outcomes were robust for all specifications of the models. Tables 8 to 11, below, 

summarize our results. 

 

Table 8: Fuzzy RDD estimates for proficiency scores in Portuguese language in 2009 

  Difference in 
means (1) 

Difference in 
means (2) 

Linear 
regression 

Polynomial 
regression 

  -0.006 -0.006 -0.007 -0.007 
  (0.007) (0.008) (0.012) (0.015) 

Bandwidth ±2.00 ±4.00 ±7.55 ±9.35 
Observations 7,535 15,024 27,610 34,265 

*** p<0.01; ** p<0.05; * p<0.1. 
Note: CCT optimal bandwidths were used for the linear and polynomial regressions. The 
bandwidths for the differences in means were arbitrarily set as approximately 25% and 50% of the 
value for the linear regression. 

 

Table 9: Fuzzy RDD estimates for proficiency scores in mathematics in 2009 

  Difference in 
means (1) 

Difference in 
means (2) 

Linear 
regression 

Polynomial 
regression 

  -0.006 -0.006 -0.007 -0.007 
  (0.007) (0.008) (0.012) (0.015) 

Bandwidth ±2.00 ±4.00 ±7.55 ±9.35 
Observations 7,535 15,024 27,610 34,265 

*** p<0.01; ** p<0.05; * p<0.1. 
Note: CCT optimal bandwidths were used for the linear and polynomial regressions. The 
bandwidths for the differences in means were arbitrarily set as approximately 25% and 50% of the 
value for the linear regression. 

                                                
18 For a more detailed description of the Regression Discontinuity Design method, please see section 5.1. 



43 
 

  



44 
 

Table 10: Fuzzy RDD estimates for proficiency scores in Portuguese language in 2010 

  Difference in 
means (1) 

Difference in 
means (2) 

Linear 
regression 

Polynomial 
regression 

  -0.006 -0.006 -0.007 -0.007 
  (0.007) (0.008) (0.012) (0.015) 

Bandwidth ±2.00 ±4.00 ±7.55 ±9.35 
Observations 7,535 15,024 27,610 34,265 

*** p<0.01; ** p<0.05; * p<0.1. 
Note: CCT optimal bandwidths were used for the linear and polynomial regressions. The 
bandwidths for the differences in means were arbitrarily set as approximately 25% and 50% of the 
value for the linear regression. 

 

Table 11:  Fuzzy RDD estimates for proficiency scores in mathematics in 2010 

  Difference in 
means (1) 

Difference in 
means (2) 

Linear 
regression 

Polynomial 
regression 

  -0.006 -0.006 -0.007 -0.007 
  (0.007) (0.008) (0.012) (0.015) 

Bandwidth ±2.00 ±4.00 ±7.55 ±9.35 
Observations 7,535 15,024 27,610 34,265 

*** p<0.01; ** p<0.05; * p<0.1. 
Note: CCT optimal bandwidths were used for the linear and polynomial regressions. The 
bandwidths for the differences in means were arbitrarily set as approximately 25% and 50% of the 
value for the linear regression. 

 

5. Regression Discontinuity Design 

In this section, we describe the methodology and report the results of the RD 

analysis that we conducted to measure the effects of the CFC program on educational 

achievement in Portuguese and mathematics between 2011 and 2015. 

 
5.1. Methodology 

We first employed a Regression Discontinuity Design (RDD) in order to identify 

the causal effects of receiving the CFC’s on student proficiency in Portuguese and 

mathematics tests. Although one would ideally measure this effect by comparing 

individuals which are identical in all respects save for the presence of treatment (in this 

case, being a beneficiary of the CFC), this was not a practical possibility, and treated and 

untreated families differed in innumerable ways. This heterogeneity in preexisting 

conditions would have potentially biased our estimations because of the probable 

endogeneity of our outcome variable to the assignment of treatment. To address this 
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possibility, we used a RDD to estimate the effects of the intervention on our outcome 

variables of interest. 

The RDD method allows us to draw causal inferences on the effect of a given 

treatment by exploiting exogenous characteristics of the intervention. In this design, a 

single treatment divides subjects into the treated and untreated groups, namely the 

granting of the CFC’s benefits to those with estimated incomes of up to R$108.00. The 

causal logic of the RD design is based on the idea that the CFC income cutoff is arbitrary 

and, therefore, individuals earning just below the income cutoff (beneficiaries) should be 

similar in all respects, including in possible confounding characteristics, to those 

individuals earning just above the cutoff (non-beneficiaries). In other words, by 

comparing the individuals lying closely on either side of the threshold, it is possible to 

estimate the average treatment effect by considering the assignment to treatment “as if” 

random -- in other words, as if there was an experiment at the margin. Therefore, as long 

as underlying characteristics trend smoothly through the cutoff point, one can argue that 

any observed discontinuity in the outcome of interest is caused by the treatment itself 

(Zucco & Nicolau, 2016). This continuity assumption was corroborated by a series of 

checks where we tested for discontinuities in pre-treatment characteristics at the income 

cutoff (specifically, gender, age and probability of locating the individual in the Education 

Secretariat’s registries - see section 4.2). The results indicate that there were no systematic 

discontinuities in the covariates at this cutoff.  All tests suggested that our RD design can 

isolate the causal effects of receiving CFC’s benefits at the income cutoff.   

In this case, we sought to estimate the impact of the CFC on student achievement 

by taking advantage of the fact that the program -- i.e. the treatment -- included only Bolsa 

Família beneficiaries with incomes of up to R$108.00.,  

If we are to assume that the RDD mimics an experiment with random assignment 

at the margin, then treatment and control groups should be as similar as possible on both 

observable and non-observable characteristics. For the “as-if random assignment to 

treatment" assumption to hold, we must only compare individuals positioned in the 

narrowest possible band around the income cutoff (Dunning, 2012). However, in the 

words of Zucco & Nicolau (2016), drawing from Bueno, Dunning & Tunón (2014): 

 
The prevailing approach in the literature is to assume the continuity of potential 
outcomes at the cutpoint and focus on estimating the difference between the two 
potential outcome functions as one approaches the cutpoint from above and 
below. This entails a data-driven approach to compute the bandwidths under 
which there is a better tradeoff between bias and efficiency of the estimator of 
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the differences in the limits of the potential outcome functions. (ZUCCO & 
NICOLAU, 2016, p. 10) 
  

Our application of the RD design estimates the impact of the CFC program using 

two different specifications: A) a local linear regression and B) second-order polynomial 

local linear estimate. For each dependent variable, we computed two different estimated 

bandwidths, one for each model. 

The first of these specifications, the local linear regression, was estimated using a 

simple regression with an interaction term for being in the program (CFC) and the forcing 

variable (income), thus allowing the intercept and the slope to change between the groups 

at the cutpoint: 

   Yit = β0 + β1Fit + β2CFCit + β3Fit*CFCit +Ɛit 

Where: 

● Yi represents the proficiency score in Portuguese or mathematics, according to 

Prova Rio; 

● CFCit is a dummy indicating treatment (1 if the individual was included in the 

CFC program; 0 otherwise); 

● Fit  is the forcing variable (income) relative to the cutpoint of R$108.00; and 

● Fit *CFCit  is the interaction between F and EV. 

 

We also re-estimated the model using a second order polynomial term relative to 

individuals’ income in order to demonstrate that our estimates are not sensitive to model 

specification, thus further testing the robustness of our findings. The regression as 

specified below. This second specification consisted of the same regression as above, but 

included an interaction between income and the dummy variable for assignment to CFC: 

 

   Yit = β0 + β1Fit + β2CFCit + β3Fit*CFCit + β4Fit
2 + β5Fit

2*CFCit + Ɛit 

 

We first had to make sure, however, that our forcing variable - individual’s 

incomes - was continuous at the cutpoint in order to ensure that it was not artificially 

selected by the program’s creators to include a determined number of individuals above 

or below it (which would indicate a biased selection process and, thus, biased estimators). 

A McCrary density test was used for this purpose: assuming a normal distribution (even 

though the data is slightly skewed), we did not reject the null hypothesis that the variable 

was continuous at that point. Consequently, we can affirm that there is no evidence that 
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the application of the treatment was manipulated, which in turn allows us to maintain the 

assumption that is was delegated “as if” randomly. Figure 7 shows a visual representation 

of the test: 

 

 

Figure 7: McCrary Density Test for income per capita at the cutpoint 

 

Source: The author, based on data provided by Marcelo Neri. 

 

The unbiasedness of the RD approach rests on the assumption that there be as-if 

random assignment of individuals to the treatment and control groups around the cutoff. 

Therefore, a possible source of non-randomness in the treatment assignment could bias 

the estimates of treatment effects in a sharp regression-discontinuity design. The data 

used for this analysis presented a possible origin of violation of that assumption. Although 

the selection of beneficiaries was based on a clear, sharp cutoff, we identified a number 

of individuals who did not comply by this rule: specifically, 8,273 people, or 11.4% of 

our sample within our largest bandwidth, who had incomes greater than R$108.00 -- and 

were therefore not supposed to be included in the program -- received the benefits 

anyway. None of the individuals who were supposed to receive the benefits were left out, 

however. The presence of such partial non-compliance can be identified in Figures 8 and 

9, that show, respectively, a density plot of beneficiaries’ and non-beneficiaries’ incomes 

and a binned scatterplot for CFC beneficiaries around the cutpoint. The overlap between 

the curves in the figure indicates that there are beneficiaries and non-beneficiaries with 

similar incomes, rather than two clearly distinct groups. 
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Figure 8: Kernel density plot of CFC beneficiaries’ and non-beneficiaries’ income per capita 

 
Source: The author, based on data provided by Marcelo Neri. 
. 
Figure 9, presenting a binned scatterplot for CFC beneficiaries around the 

cutpoint, shows that, although all individuals with incomes of up to R$108.00 received 

the benefit, for which cases the dummy for CFC equals 1, some of the people receiving 

more than the cutoff benefited from it too -- in these cases, the dummy for CFC ranges 

between 0 and 1, in contrast to a full compliance situation, when the variable would 

assume the value of 0, indicating none of them were included in the program. For better 

visualizing non-compliance, we centered and inverted the income variable. so that CFC 

beneficiaries are on the right-hand side of the figure -- i.e. instead of “centered forcing” 

= income-108, we made it so that “inverted centered forcing” = 108-income. This does 

not alter our results but helps make the visual representations more intuitive. 
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Figure 9: Binned scatterplot for CFC beneficiaries around the cutpoint.

 
Source: The author, based on data provided by Marcelo Neri. 

There is no official or technical explanation as to why this non-compliance 

occurred, since is no allowance for it in the legislation or reports referencing the program. 

This sort of issue, however, would bias the results of a sharp RDD because it indicates 

that individuals are no longer assigned as-if randomly to the treatment and control groups 

around the cutpoint, but rather by some process that is not observed by the researcher. To 

address this sampling problem and to overcome the causal identification problem, we 

applied a fuzzy RDD (FRDD) which, in contrast to the sharp regression-discontinuity 

design, does not require a sharp discontinuity in the probability of assignment, but is 

applicable as long as the probability of assignment is different. Although in this case the 

cutoff may not perfectly determine treatment exposure, it may still create a discontinuity 

in the probability of treatment. 

5.2. Results 

As mentioned, the presence of non-compliers around the cutpoint prevents us 

from running a sharp RDD analysis. Simply removing these noncompliers from our 

sample, however, was not an option since it created large discontinuities of the running 

variable around our cutpoint, which would have biased our results. Figure 10, below, 

shows the density of the data at the cutpoint for proficiency in Portuguese and 

mathematics when these non-compliers are removed.  

 

Figure 10: Density of the income data without non-compliers 
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Source: The author, based on data provided by Marcelo Neri. 

 
We therefore ran three fuzzy RD models instead - a difference-in-means, a linear 

regression and a polynomial regression - for proficiency in Portuguese and proficiency in 

mathematics, respectively, using yearly data from 2011 to 2015. As mentioned, fuzzy 

designs do not require sharp discontinuities in the probability of assignment to work, but 

instead are applicable if the probability of assignment is different - i.e. if there is a 

discontinuity in the probability of treatment. They can therefore be thought of as an 

instrumental variable version of RDDs. 

We included fixed effects for each year and clustered our standard errors by school 

in order to control for correlations between students’ test scores in these units (as a result 

of school quality or students’ socioeconomic status, for instance). Table 12 and 13 

summarize our results for Portuguese and mathematics, respectively: 

 

Table 12: Fuzzy RDD estimates for proficiency in Portuguese (2009-2015) 

  Difference in 
means (1) 

Difference in means 
(2) 

Linear regression Polynomial 
regression 

Portuguese -3.478 -2.789 -0.533 1.023 
(0.561) (1.583) (2.519) (2.804) 

Bandwidth ±2.00 ±4.00 ±7.76 ±9.73 
Observations 10,712 21,436 40,216 50,181 

*** p<0.01; ** p<0.05; * p<0.1. 
Source: The author, based on data provided by Marcelo Neri and SME/RJ. 
Note: CCT optimal bandwidths were used for the linear and polynomial regressions. The bandwidth for the 
differences in means were arbitrarily set as approximately 25% and 50% of the value for the linear 
regression. 

 

Table 13: Fuzzy RDD estimates for proficiency in mathematics (2009-2015) 
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  Difference in 
means (1) 

Difference in means 
(2) 

Linear regression Polynomial 
regression 

Mathematics -6.299 -2.608 -2,14 -1,755 
(4.308) (1.726) (2.600) (2.745) 

Bandwidth ±2.00 ±4.00 ±8.01 ±10.73 
Observations 10,702 21,429 41,453 54,867 

*** p<0.01; ** p<0.05; * p<0.1. 
Source: The author, based on data provided by Marcelo Neri and SME/RJ. 
Note: CCT optimal bandwidths were used for the linear and polynomial regressions. The bandwidth for 
the differences in means were arbitrarily set as approximately 25% and 50% of the value for the linear 
regression. 

 
 

As demonstrated by the table, none of our results were significant: in other words, 

being a beneficiary of the CFC program does not impact student achievement, as 

measured by proficiency test scores, in either Portuguese or mathematics. 

These results can also be disaggregated by year. Figure 11 shows the results of 

the Fuzzy RD design for students’ proficiency scores in Portuguese language and 

mathematics from 2009 to 2015. We ran a linear model for each year using CCT optimal 

bandwidths and clustered our standard errors by school. 

 

Figure 11: Fuzzy Regression Discontinuity estimates of the impact of the CFC program on 
student achievement by year (2009 to 2015) 

 
Source: The author, based on data provided by Marcelo Neri and SME/RJ. 
Note: Solid dots are parameter estimates; vertical bars are 95% confidence intervals. 
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The overlapped confidence intervals imply that the CFC did not have a significant 

impact on either Portuguese or mathematics proficiency scores in the years observed. 

However, this can be a result of the method used, rather than exclusively the (lack of) 

effect of the program. As Figures 12 and 13 indicate, we do not have a large enough 

continuity near the cutpoint to begin with: 
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Figure 12: RD plots with binned samples for proficiency in Portuguese (2009 to 2015). 

 
Linear regression   2nd order polynomial regression 

Source: The author, based on data provided by Marcelo Neri. 
 

Figure 13: RD plots with binned samples for proficiency in mathematics (2009 to 2015). 
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Linear regression   2nd order polynomial regression 

 
Source: The author, based on data provided by Marcelo Neri. 

 

This is possibly due to the presence of the aforementioned noncompliers near the 

threshold of R$108.00. Our data shows that their household incomes per capita vary from 

R$108.00 to R$135.06 with a standard deviation of 3.66. A look at binned scatterplots of 

our raw data with special emphasis on the noncompliers (in red), as presented in Figure 

14, corroborates this conclusion: 
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Figure 14: Binned scatterplots of proficiency in Portuguese and mathematics for CFC 
beneficiaries and non-beneficiaries, emphasizing noncompliers (2012) 

 
Portuguese     Mathematics 

Source: The author, based on data provided by Marcelo Neri. 
 

The graphs show how most of the non-compliers (i.e. people with incomes over 

the cutpoint of R$108.00 but who receive the CFC nonetheless) are located extremely 

close to the income threshold for the program, located in the middle of the horizontal axis. 

These scatterplots also allow us to visualize the distributions in proficiency scores 

for beneficiaries and non-beneficiaries of the CFC: for both Portuguese and mathematics, 

the scores obtained by compliant beneficiaries (i.e. people who earn less than R$108.00 

monthly and receive the benefit, represented by grey on the right side of the graphs) vary 

similarly to those of non-beneficiaries’ (i.e. people who earn more than R$108.00 

monthly and do not receive the benefit, represented by grey on the left hand side). 

Scatterplots including only these groups are shown below in Figure 15: 

 

Figure 15: Binned scatterplots of proficiency in Portuguese and mathematics for CFC 
beneficiaries and non-beneficiaries, without noncompliers (2012) 
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Portuguese     Mathematics 

Source: The author, based on data provided by Marcelo Neri. 

Additionally, special attention must be brought to the large variances in the 

proficiency scores for non-compliers (individuals with incomes over the cutpoint of 

R$108.00 but who receive the CFC nonetheless, represented in red in Figure 13 above). 

The scores obtained by this group in Portuguese and math in 2012 have significantly 

larger standard deviations than those of non-beneficiaries (i.e. individuals with similarly 

large incomes but who do not receive the benefit), according to robust tests for equality 

of variances. The mean scores between the groups are statistically similar for both 

subjects, however. This pattern remains the same for all years until 2015. 

Finally, because of the biases in our sharp and fuzzy RD analyses, we chose to 

run a Difference-in-Differences approach in order to estimate the impact of the CFC 

program on student proficiency in mathematics and Portuguese from 2011 to 2015. 

6. Difference-in-Differences Design 

In this section, we describe the methodology and results of the Difference-in-

Differences test conducted in order to measure the effects of the CFC program on 

educational outcomes. 
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6.1. Methodology 

The Difference-in-Differences approach, also commonly referred to as diff-in-

diffs (DiD), is often used for evaluating the effects of public policies. Like the Regression 

Discontinuity design, this method endeavours to mimic experimental research while 

using observational study data. Broadly speaking, it does so by this comparing the 

behavior of the dependent variable for the treatment group and the control group before 

and after the implementation of the policy (Angrist & Pischke, 2008).  

In a diff-in-diff, we compare trends in the incomes of two groups, treatment and 

control, before and after an intervention. In period T0, before the intervention, both groups 

have different incomes: Y1 and Y0, respectively. The intervention occurs between T0 and 

T1. In T1, the treated group - the one affected by the intervention, or public policy - now 

has a different income trend than that of the control group. The difference between this 

observed income and the income trend for the treatment group is the impact of public 

policy. Figure 16 represents a basic form of this design.  
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Figure 16: Difference-in-Differences method 

 

Source: Peña et al, 2015. 
 

As a result, the sample is divided into four groups: the control group before the 

intervention (or treatment), the control group after the intervention, the treatment group 

before the intervention, the treatment group after the intervention. The difference in 

differences is, therefore, the difference in behavior, between the two periods, between 

each of the groups (see Table 14 below): 

 

Table 14: Difference-in-Differences method 

 Treatment group Control Group 

After the 
intervention 

E[Y|treated; post] E[Y|control; post] 

Before the 
intervention 

E[Y|treated; pre] E[Y|control; pre] 

After - Before E[Y|treated; post] - E[Y|treated; pre] E[Y|control; post]) - E[Y|control; pre] 

Final equation 
DiD = (E[Y|treated; post] - E[Y|treated; pre]) - (E[Y|control; post]) - E[Y|control; 
pre]) 

Source: Gertler et al, 2011. 

 

According to Imbens & Wooldridge (2009) the calculation of the Difference-in-

Differences basic setup with two time periods can therefore be represented by the 

following simplified model: 

 
Yit = β0 + β1Gi + β2POSTt + β3Gi*POSTt +Ɛit 
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Where: 

● Gi is a dummy variable that equals 1 for the treatment group - i.e, the group 

affected by the intervention; 

● POSTt is a dummy variable that equals 1 for the period after the 

intervention; 

● Gi*POSTt equals 1 for the treated group after the intervention. 

 
This method, however, is based on two assumptions: i) that, absent treatment, the 

outcome is an additive function of time (t) and G - in other words, that both the treatment 

and control groups follow parallel trends prior to the intervention; and ii) that the 

treatment effect is additive to baseline - in other words, treatment is as-if random 

conditional on G and t. These allow us to assume that the unobserved differences between 

treatment and control groups are the same over time. 

In this case, we tested the parallel trends assumption by running DiD models using 

only the years prior to our intervention -- i.e. considering 2009 as the pre-treatment period 

and 2010 as the post-treatment period. We used proficiency scores in Portuguese and 

mathematics as our outcome variables.  

Next, we used the DiD approach to assess the effect of the CFC on beneficiaries’ 

proficiency scores over the years. Because most children tend to change schools between 

the two stages of elementary school (Fundamental I and Fundamental II) and this may 

impact their scores, we restricted our analysis to two cohorts of students: 

 Cohort 1: Beneficiary versus non-beneficiary students who were in the 3rd 

grade in 2010 (pre-CFC) and 4th grade in 2011 (post-CFC); 

 Cohort 2: Beneficiary versus non-beneficiary students who were in the 7rd 

grade in 2010 (pre-CFC) and 8th grade in 2011 (post-CFC). 

 

In order to do so, we estimated six different specifications of the DD model, listed 

below, for each cohort. 

 

(1) Yit = β0 + β1CFCi + β2POSTt + β3CFCi*POSTt +Ɛit 

(2) Yit = β0 + β1CFCi + β2POSTt + β3CFCi*POSTt + µk +Ɛit 

(3) Yit = β0 + β1CFCi + β2POSTt + β3CFCi*POSTt + β4genderi + β5agei + Ɛit 

(4) Yit = β0 + β1CFCi + β2POSTt + β3CFCi*POSTt + µk + β4genderi + β5agei + 

Ɛit 
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(5) Yit = β0 + β1POSTt + β2CFCi*POSTt +⍺k +Ɛit 

(6) Yit = β0 + β1POSTt + β2CFCi*POSTt + µk +⍺k +Ɛit 

Where: 

1. Yit represents the proficiency score in Portuguese or math according to Prova Rio; 

2. CFCi is a dummy indicating treatment (1 if the individual was included in the CFC 

program; 0 otherwise); 

3. CFCi*POSTt is the interaction between the dummy indicating treatment and the 

dummy indicating the period after the intervention (i.e. the treated group after 

the treatment); 

4. ⍺k are unit fixed-effects for individual students; 

5. µk are unit fixed-effects for individual schools, using the information on the 

most recent school for which we have information that the child attended by 

2010; 

6. Gender and age are control variables. 

7. POSTt is a dummy that equals 1 for the period after the intervention (in both cases, 

2011); 

 

All models use proficiency scores for Portuguese language and mathematics as 

outcome variables. Models (2), (4), (5) and (6) included unit fixed effects to control for 

time invariant characteristics in each group. Specifically, models (5) and (6) included unit 

fixed-effects for individual students to account for differences between individuals and 

models (2), (4) and (6) included fixed effects by school to account for differences in 

school quality. We also included gender and age as control variables in models (3) and 

(4). These are not included in models (5) and (6) because they are accounted for by the 

individual fixed effects. 

6.2. Results 

As mentioned, before running our models, we checked the validity of the parallel 

trends assumption for the period before 2011, when the CFC program began. The 

difference between them was non-significant, indicating that our outcomes are an additive 

function of time and group, as required. In other words, it is plausible to assume that, in 

the absence of treatment, the beneficiary and non-beneficiary groups' scores would have 

followed the same trend. 
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The results from our DiD models examining the effect of the CFC program on 

proficiency scores of students in our subsample are presented in Tables 15 to 18. 

As specified in the equations presented in the last section, the intercept represents 

the mean value of the outcome variable for the control group at T=1 (2009); the indicator 

for Cartão Família Carioca (CFC) captures the differences in the outcome between 

treatment and control groups prior to the intervention: it represents whatever “baseline” 

differences existed between the groups before the program began; the indicators for each 

year observed capture contemporaneous shocks, i.e., changes influencing all individuals 

in the same manner; the indicator for the years after the program started (POST) captures 

the expected mean change in the outcome from before to after the beginning of the 

intervention for the control group -- it represents the “pure” effect of the passage of time 

had the intervention not occurred (i.e. had the individual not received the CFC's benefits). 

The effects of interest are captured by the interaction of the treatment group with the post-

treatment indicator (CFC*POST), which reflects whether the expected mean change in 

outcome from before to after was different in the two groups. This is the difference in 

differences estimator - the value upon which we estimate the impacts of the CFC program. 

 

Table 15: Cohort 1: DiD model of the effect of CFC on students’ proficiency scores in 
Portuguese 

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

CFC 
-3.989***      
(-1.157) 

 -3.703** 
(1.13) 

-4.002***        

(-1.14) 
-3.781*** 

(1.12)     

Post 
29.907***   

(-1.51) 
 29.690*** 

(1.46) 
37.796***       

(-1.55) 
36.809*** 

(1.51) 
26.716*** 

(1.15) 
26.716*** 

(1.15) 

Treat 
-1.161           
(-1.67) 

 -1.375 
(1.61) 

-1.258          
(-1.64) 

-1.504 
(1.58) 

-4.338*** 
(1.27) 

-4.338*** 
(1.27) 

Gender   
 

  
-10.536*** 

(0.62)       

Age   
 

  
-7.570*** 

(0.408)       

Intercept 
154.256*** 

(1.05) 
 142.346*** 

(15.16) 
227.587*** 

(3.78) 
216.606*** 

(15.42) 
122.440*** 

(29.64) 
221.421*** 

(29.65) 

Unit (individidual) 
fixed effects 

No 
 

No No No Yes Yes 

Unit (school) fixed 
effects 

No 
 

Yes No Yes No Yes 

Observations 19.839  19.839 19.839 19.839 19.839 19.839 
R2 0.097  0.201 0.127 0.226 0.852 0.852 

*** p<0.01, ** p<0.05, * p<0.1 
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Source: The author, based on data provided by Marcelo Neri and SME/RJ. 
 

  



63 
 

Table 16: Cohort 1: DiD model of the effect of CFC on students’ proficiency scores in 
Mathematics 

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

CFC 
-4.022*** 

(1.17) 
-3.451** 

(1.15) 
-4.022*** 

(1.16) 
-3.491** 

(1.14)     

Post 
19.873*** 

(1.53) 
19.770*** 

(1.48) 
26.776*** 

(1.58) 
25.998*** 

(1.54) 
14.494*** 

(1.16) 
14.494*** 

(1.15) 

Treat 
1.044 
(1.69) 

 0.705 
(1.62) 

0.920 
(1.67) 

0.555 
(1.62) 

-1.420 
(1.27) 

-1.420 
(1.28) 

Gender     
-3.729*** 

(0.63)       

Age     
-6.516*** 

(0.41)       

Intercept 
159.408*** 

(1.06) 
162.645*** 

(15.30) 
219.728*** 

(3.85) 
221.410*** 

(15.71) 
149.139*** 

(29.80) 
203.826*** 

(29.80) 
Unit (individidual) 
fixed effects 

No No No No Yes Yes 

Unit (school) fixed 
effects 

No Yes No Yes No Yes 

Observations 19.933 19.933 19.933 19.933 19.933 19.933 

R2 0.051 0.163 0.065 0.173 0.846 0.846 
*** p<0.01, ** p<0.05, * p<0.1 
Source: The author, based on data provided by Marcelo Neri and SME/RJ. 
 

Table 17: Cohort 2: DiD model of the effect of CFC on students’ proficiency scores in 
Portuguese 

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

CFC 
6.719 

(3.27)* 
6.791* 
(3.34) 

7.191* 
(3.23) 

7.174* 
(3.32)     

Post 
20.744*** 

(4.20) 
18.954*** 

(3.99) 
23.565*** 

(6.91) 
24.008** 

(7.48) 
16.537*** 

(2.75) 
16.537*** 

(2.75) 

Treat 
-3.762 
(4.74) 

-2.610 
(4.50) 

-3.705 
(4.68) 

-2.493 
(4.46) 

-4.374 
(3.10) 

-4.374 
(3.10) 

Gender     
-14.347*** 

(1.95) 
     

Age     
-3.101 
(5.53)       

Intercept 
208.642*** 

(2.90) 
196.057*** 

(20.50) 
251.571*** 

(66.19) 
259.803*** 

(78.76) 
163.901*** 

(18.70) 
163.901*** 

(18.70) 
Unit (individidual) fixed 
effects 

No No No No Yes Yes 

Unit (school) fixed 
effects 

No Yes No Yes No Yes 

Observations 2.025 2.025 2.025 2.025 2.025 2.025 

R2 0.042 0.307 0.067 0.321 0.853 0.853 
*** p<0.01, ** p<0.05, * p<0.1 
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Source: The author, based on data provided by Marcelo Neri and SME/RJ. 
Table 18: Cohort 2: DiD model of the effect of CFC on students’ proficiency scores in 

Mathematics 

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

CFC 
2.880           
(2.95) 

1.700           
(3.01) 

2.882 
(2.950) 

1.88          
(3.01)     

Post 
15.115*** 

(3.79) 
14.504*** 

(3.59) 
20.220** 

(6.31) 
24.75*** 

(6.79) 
13.172*** 

(2.77) 
13.172*** 

(2.77) 

Treat 
0.160        
(4.28) 

0.859    
(4.05) 

0.160         
(4.28) 

0.846          
(4.04) 

-0.596     
(3.13) 

-0.596 
(3.13) 

Gender     
3.023           
(1.78)       

Age     
-5.045 
(5.05)       

Intercept 
217.515*** 

(2.61) 
224.155*** 

(18.44) 
276.602*** 

(60.45) 
346.267*** 

(71.48) 
203.703*** 

(18.87) 
203.703*** 

(18.87) 

Unit (individidual) fixed 
effects 

No No No No Yes Yes 

Unit (school) fixed effects No Yes No Yes No Yes 
Observations 2.024 2.024 2.024 2.024 2.024 2.024 
R2 0.037 0.307 0.039 0.309 0.815 0.815 

*** p<0.01, ** p<0.05, * p<0.1 
Source: The author, based on data provided by Marcelo Neri and SME/RJ. 

 

For cohort 1 - that consisted of students who were in the 3rd grade in 2010 and 

4th grade in 2011 - the Cartão Família Carioca significantly descreased beneficiaries’ 

proficiency levels in Portuguese, as compared to their peers benefiting exclusively from 

the Bolsa Família program (β = -4.33, p<0.01). These results became significant after the 

inclusion of individual-fixed effects in the model. The program also had a negative, 

although non-significant, impact on beneficiaries’ scores in mathematics (β = -1.42, 

p>0.1). These results remained non-significant even after the inclusion of individual-fixed 

effects in the model, indicating they are robustness. Meanwhile, the treatment group had 

significantly lower proficiency scores in both Portuguese (β = -3.78, p<0.01) and 

mathematics (β = -3.49, p<0.05) than the control group before the program. This makes 

sense given that these children are the poorest in the sample and socioeconomic status is 

widely considered to be negatively related to student achievement. 

Gender had a significant negative effect on both Portuguese and mthematics 

scores: boys achieved, on average, 11 fewer points on Portuguese tests (p<0.01) and 4 

fewer points on maths tests (p<0.01) than girls. 
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Age, on the other hand, was found to decrease student’s scores in both subjects, 

with each additional year decreasing students’ scores in Portuguese and mathematics by 

approximately 8 and 7 points, respectively (p<0.01 in both cases). This can be due to the 

fact that children who have failed grades remain having more difficulty learning, rather 

than catching up with their peers. 

For cohort 2 -- that consisted of students who were in the 7th grade in 2010 and 

8th grade in 2011 -- The CFC did not significantly impact beneficiaries’ proficiency levels 

in Portuguese or mathematics, as compared to their peers benefiting exclusively from the 

Bolsa Família program (β = -4.37, p>0.1 and β = -0.60, p>0.1, respectively). Meanwhile, 

the treatment group had significantly lower proficiency scores in Portuguese (β = -7.17, 

p<0.1) and statistically similar scores in mathematics (β = 1.88, p>0.1) than the control 

group before the program. These results held true for all six models. 

Once again, gender had a significant negative effect on Portuguese scores, 

although it had no significant impact on proficiency in math: boys achieved, on average, 

14 fewer points on Portuguese tests (p<0.01). This makes sense since Brazilian girls 

perform better than boys with a statistically significant difference of 23 points in PISA 

tests (OECD, 2015). 

Finally, age was not found to have had a significant impact on student’s scores in 

either subject, although the coefficient was negative (β = -3.10, p>0.1 and β = -5.05, 

p>0.1, in Portuguese and mathematics, respectively). The sample size for cohort 2 was 

significantly smaller than that of cohort 1, consisting of approximately 2,000 and 20,000 

students, respectively. 

7. Discussion and Limitations 

Addressing long-term income inequality and poverty remains a significant 

concern for public policy in developing countries worldwide and investing in the 

formation of human capital is among the most important tools for doing so (Gregorio and 

Lee, 2002; Park, 1996; Checchi, 2001; Mahmood and Noor, 2014). As a result, social 

programs specifically designed to expand and equalize access to education have become 

increasingly popular in the last few decades. Among these are Conditional Cash Transfers 

(CCT) programs, initiatives that involve the direct redistribution of resources to poor 

households conditional on certain requisites aimed at impacting beneficiary behaviour. 

These have been shown to be both an efficient and equitable tool both for poverty 
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alleviation in the short run, and for improving the human capabilities among the poor in 

the medium and long run. 

Prompted by this growing body of evidence, this study examines the effect of a 

relatively small and yet important Brazilian municipality-level CCT program, the Cartão 

Família Carioca (CFC), on student proficiency scores in Portuguese language and 

mathematics in the Prova Rio standardized exam for two cohorts of students between 

2010 and 2011. This program builds upon the foundations of the country's nationwide 

Bolsa Família - the largest conditional cash transfer program in the world - by targeting 

its poorest beneficiaries and granting them the amount of income they require to reach 

the United Nations’ Millennium Goals poverty line (equivalent to R$108.00 per month). 

In exchange for this benefit, it requires the fulfillment of conditionalities beyond those of 

Bolsa Família, such as higher school attendance for children (90% versus between 75% 

and 85% according to the Bolsa Família), parents’ presence in bimonthly school meetings 

and access to early childhood education. It also provided an extra periodic award to 

students in the municipal network who maintained good grades or improved their 

performance. 

In evaluating the impacts of the Cartão Família Carioca, this study also addresses 

whether supplementing a baseline cash transfer by an additional amount in exchange for 

stricter conditionalities improves beneficiaries’ educational outcomes. It does so by 

comparing the progress of the CFC’s beneficiaries - who are, by the rules of the program, 

required to also be enrolled in the Bolsa Família - to those who are only eligible for the 

latter. Furthermore, it furthers the discussion regarding how much test grades in school 

really reflect student learning. 

In order to do so, we combined a Regression Discontinuity (RD) design with a 

Difference-in-Differences approach that followed the progress of two different cohorts of 

students between 2010 and 2011. We used a panel dataset constructed from restricted, 

individual-level information originating from four different sources - a list containing the 

first group of CFC beneficiaries provided by the program’s idealizer, student information 

from Rio de Janeiro’s Municipal Education Secretariat, data from the Cadastro Único 

Social and individual-level outcomes from the Prova Rio. Besides the analytical strategy 

adopted to capture causal effects, the novelty of this study lies in the compilation of this 

unique and comprehensive panel dataset. 

Our findings were not as we expected given previous positive assessments of the 

program and our hypothesis, but coherent with some of the international literature on the 
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impacts of CCTs on “final” outcomes in education. Except for Portuguese grades for 

cohort 1, both regression discontinuity and difference-in-differences models indicate that 

being a beneficiary of the CFC has no effect on students’ achievement, as measured by 

proficiency test scores, in mathematics or Portuguese. The coefficients were, in fact, 

negative: indicating the program had a (albeit small) negative impact, even though it was 

not significant. Even though the findings provided by the RD design must be interpreted 

cautiously because of the lack of a large enough discontinuity near the cutoff point, it is 

corroborated by many of the results from the Difference-in-Differences analysis. 

There are various possible explanations for these results. It could indeed be that 

the size of the benefit was not enough to generate the desired impact. The key parameter 

in selecting the magnitude of benefits for programs aimed at improving human capital 

accumulation is the size of the elasticity of the relevant outcomes in relation to those 

benefits (The World Bank, 2009). If this is the case, the efficacy of the CFC program 

could be improved by calibrating the size of the transfer to the heterogeneity among the 

beneficiaries. Alternatively, it could be that the additional conditionalities established by 

the CFC were not, in practice, that much stricter than those required by the Bolsa Família, 

and their impact was not big enough to be measurable. It could also be that being in the 

program causes students to change schools - good students are able to go to better public 

schools while students with greater difficulties end up in lower quality institutions. 

Indeed, as mentioned, the effects of CCT programs on “final” outcomes of education - 

such as proficiency scores - are a subject of international debate.  

These results may also imply that test grades in school do not really reflect student 

learning. As mentioned, given that achieving good grades on the bimonthly tests is a 

condition for receiving the benefit, it makes sense that beneficiary students would work 

harder in order to do so. However, this seems to reflect merely a change in behaviour – 

as in putting greater effort into answering the tests or studying more for the bominthly 

tests - rather than in actual learning – as measured by independently measured proficiency 

scores. 

Two alternative explanations, however, are related to limitations regarding our 

dataset. Firstly, we do not know what exactly happened to the original beneficiaries of 

the program - in other words, since we only have a list of the initial group, we cannot be 

sure whether an individual continued participating in the CFC all the way to 2015. 

Beneficiaries could have been excluded either because they failed to abide by all 

conditionalities or because their incomes increased enough that they were no longer 
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eligible. The possibility that some of them left the program -- which would indicate an 

unobserved non-compliance -- could be biasing our results. Second, our dataset contains 

only a small number of variables that would allow us to account for differences between 

the treatment or control populations in a more comprehensive way - as well as observing 

compositional changes over time. We would also like to include data on “intermediate” 

outcomes such as student attendance and parental presence in school meetings in order to 

understand whether the program impacted those, perhaps shedding light on the 

relationship between them and the “final” indicators.  

Some of these problems can be addressed in future research. Being able to compile 

data on more student characteristics from the Municipal Secretary of Education would 

provide us with more control variables, for instance. Also, since the Prova Rio is designed 

to assess students in years and grades not covered by the Prova Brasil, obtaining 

individual-level results from the latter would allow us to follow individual students and 

cohorts continually over the years. Finally, we could use information on individuals with 

similar income levels who are ineligible for either the Bolsa Família or Cartão Família 

Carioca to measure the overall effects of both programs, rather than the incremental effect 

of one over the other. 

In a context where the public sector is facing an escalating demand for services 

and productivity on the one hand, and increasingly limited resources on the other, it is 

crucial that we understand which programs and policies actually impact student’s 

educational outcomes, and how. Impact studies are a powerful tool for understanding the 

effectiveness and limits of these programs and developing ways to improve them or 

extend positive outcomes. Only then can funding be directed to programs and strategies 

that have clear and sustainable impacts. Almost every country that has been able to reduce 

both absolute poverty and inequality has income transfer policies. Evaluating their impact 

shows us how to do it the right way. 
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