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1 Years of schooling coding in the 2010 census

For 1991 and 2000 the long forms of the census allow for a direct computation of years of schooling

based on grade enrollment and completion. But the 2010 long-form census survey sometimes only

investigated broad education categories, not specific grade enrollment. For example, someone

enrolled in fifth grade of remedial primary or middle school would only report remedial education,

not a specific grade enrollment. Similarly, someone who was already out of school at the time of

the 2010 census and had completed fifth grade would only report that he or she enrolled in middle

school and did not complete middle school, not a specific grade completion.

In order to compare education outcomes of early 1980s school-age cohorts across census years,

we impute schooling using the 2000 census in case the highest grade enrollment was not completed.

Specifically, we use the years of schooling variable (V4300) computed by IBGE based on detailed

grade enrollment and completion responses from the 2000 census. To impute individual schooling

in 2010, we use the corresponding weighted average years of schooling from the 2000 census,

where the weight is a sample expansion factor calculated by IBGE.

In the first example above, imputed schooling would be 4.5 years, which corresponds to average

schooling of respondents who were enrolled in remedial primary or middle school at the time of

the census in 2000. In online Appendix Table 2 below, remedial primary or middle school would

be included under "Educação de jovens e adultos ou supletivo do ensino fundamental". In the

second example above, imputed schooling would be 5.8 years, which is the (weighted) average

schooling of out-of-school respondents who had attended but never completed middle school in

2000. In online Appendix Table 3 below, middle school corresponds to "Ensino fundamental ou

1o grau (da 5a a 8a série/6o ao 9o ano)" and the 5.8 figure comes from the column for respondents

who did not conclude this level of education.
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Table 4: Years of schooling coding in the 2010 census for individuals currently

enrolled in a grade or program

V0628: Frequenta escola ou creche
Years of
schooling

Observations

12 Sim 6,449,056
V0629: Curso que frequenta

1 Creche 0.0 231,860
2 Préescolar (maternal e jardim da infância) 0.0 559,141
3 Classe de alfabetização  CA 0.0 318,446
4 Alfabetização de jovens e adultos 0.0 111,468
5 Regular do ensino fundamental 3,281,959

V630
1 Primeiro ano 0.0 178,196
2 Primeira série/Segundo ano 1.0 278,558
3 Segunda série/Terceiro ano 2.0 365,700
4 Terceira série/Quarto ano 3.0 419,598
5 Quarta série/Quinto ano 4.0 447,165
6 Quinta série/Sexto ano 5.0 472,957
7 Sexta série/Sétimo ano 6.0 400,869
8 Sétima série/Oitavo ano 7.0 342,807
9 Oitava série/Nono ano 8.0 361,452

10 Não seriado1 3.6 14,657

6 Educação de jovens e adultos ou supletivo do ensino fundamental2 4.5 196,374
7 Regular do ensino médio 934,484

V631
1 Primeira série 8.0 321,022
2 Segunda série 9.0 248,077
3 Terceira série 10.0 228,893
4 Quarta série 11.0 43,889
5 Não seriado3 8.7 92,603

8 Educação de jovens e adultos ou supletivo do ensino médio4 8.6 175,238
9 Superior de graduação5 12.4 561,528

10 Especialização de nível superior (mínimo de 360 horas)5 12.4 59,766
11 Mestrado6 17.0 13,269
12 Doutorado6 17.0 5,523

3 Não, ja frequentou7 12,079,177
4 Não, nunca frequentou 0.0 2,302,846

Total 20,831,079

1 This is the weighted average years of schooling (V4300) for V0430=6 in the 2000 census.
2 This is the weighted average years of schooling (V4300) for V0430=7 in the 2000 census.
3 This is the weighted average years of schooling (V4300) for V0430=9 in the 2000 census.
4 This is the weighted average years of schooling (V4300) for V0430=10 in the 2000 census.
5 This is the weighted average years of schooling (V4300) for V0430=12 in the 2000 census.
6 This is the weighted average years of schooling (V4300) for V0430=13 in the 2000 census.
7 See online Appendix Table 3.
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2 Migration and sample selection bias

2.1 Migration of directly exposed cohorts

In order to assess migration patterns and the potential for sample selection bias, we construct in-

and out-migration flow rates between 1980 and 1991, 2000, and 2010 overall and for school-age

cohorts in the early 1980s based on current residence, length of stay and prior residence. For

example, the numerator of the 1991 in-migration rate is the weighted sum of long-form sample

respondents residing in a given municipality in 1991 who are not natives of that municipality and

who have lived in that municipality for at most 10 years.1 The weights correspond to a sample

expansion factor calculated by the national statistical agency. The denominator of the 1991 in-

migration rate is the total number of residents from the 1980 census. For early 1980s school-age

cohorts, we restrict the numerator to 9- to 18-year-olds and 19- to 28-year-olds in 1991 and the

denominator to 0- to 7-year-olds and 8- to 17-year-olds in 1980, respectively. The numerator of

the 1991 out-migration rate is the weighted sum of long-form respondents not residing in a given

municipality in 1991 who moved away from that municipality within the preceding 10 years, where

the weights again correspond to a sample expansion factor calculated by IBGE. The denominator

of the out-migration rate is again the total number of residents from the 1980 census. For the

out-migration rate of early 1980s school-age cohorts we use the same age restrictions as for the

in-migration rate. For school-age cohorts in the early 1980s we also compute average years of

schooling and literacy rates separately for natives and in- and out-migrants between 1980 and 1991.

In addition to these flow rates by cohort, we also use the census long-form samples to compute the

proportions of native non-migrant residents - native residents for short - in 1991, 2000, and 2010.

2.2 Sample selection bias in the RDD

To make the role of potential sample selection more precise, consider the RD-gap in Y , which is

the difference in average outcomes at the cutoff:

lim
1↓0

E[Yi t |X = 1]− lim
1↑0

E[Yi t |X = 1] = µ+t − µ
−
t

1The 1991 census had a long enumeration form that was applied to 20 percent of the population in municipalities with
estimated populations up to 15’000 and to a 15 percent sample in the remaining municipalities.
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where Yi t is an individual outcome, such as schooling, of resident i at point in time t , X denotes

municipal population in 1980 and we normalize the cutoff to zero. If at time t all residents were

natives (no in-migration) and all natives were residents (no out-migration), then the imperfect

control assumption above would be sufficient for the RD-gap to identify the causal effect of extra

FPM funds on the outcome considered. In general, however, residents include both natives N and

in-migrants M and some natives will have moved away from the municipality. The RD-gap in Y

can then be written as

µ+t − µ
−
t = ( f

+
Nt
µ+Nt
+ f

+
Mt
µ+Mt

)− ( f
−
Nt
µ−Nt
+ f

−
Mt
µ−Mt

)

= (µ+Nt
− µ−Nt

)+ f
+
Mt

[
(µ+Mt

− µ−Mt
)− (µ+Nt

− µ−Nt
)
]
+ ( f

+
Mt
− f

−
Mt
)(µ−Mt

− µ−Nt
)

where

f
+
Nt
= lim

1↓0
P(Ni t = 1|X = 1),

f
+
Mt
= lim

1↓0
P(Mi t = 1|X = 1),

f
−
Nt
= lim

1↑0
P(Ni t = 1|X = 1),

f
−
Mt
= lim

1↑0
P(Mi t = 1|X = 1),

µ+Nt
= lim

1↓0
E(Yi t |X = 1, Ni t = 1),

µ+Mt
= lim

1↓0
E(Yi t |X = 1,Mi t = 1),

µ−Nt
= lim

1↑0
E(Yi t |X = 1, Ni t = 1),

µ−Mt
= lim

1↑0
E(Yi t |X = 1,Mi t = 1).

In words, the RD-gap in Y for all residents can be decomposed into the outcome RD-gap for

natives, µ+Nt
− µ−Nt

, the difference between the outcome RD-gaps for migrants, µ+Mt
− µ−Mt

, and

natives, weighted by the proportion of migrants, and the RD-gap in the proportion of migrants

times the difference in average outcomes between migrants and natives in marginal comparison

communities. Identification now requires that the distributions of unobserved determinants of the

outcome RD-Gaps for both natives and migrants are identical close to the cutoff. This assump-

tion does not necessarily follow from imperfect control over 1980 population and it is not directly

testable. Moreover, identification now also requires that either the proportion of migrants is iden-
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tical at the cutoff, or that natives and migrants have the same average outcomes. Both of these

assumptions are directly testable and are discussed below.

2.3 Selective migration and sample selection

Table 6 below documents that there are no differential in- or out-migration flow rates at the cut-

offs for directly exposed cohorts between 1980 and 1991. Impact estimates both overall and

for early 1980s school-age cohorts are close to zero and virtually never statistically significant.

This evidence suggests that sample selection is unlikely to bias education results for early 1980s

school-age cohorts or estimated impacts on the poverty rate in 1991. While we cannot observe

migrants’ outcomes before they move in or out of the municipality, Tables 7 and 8 below show

that in-migrants between 1980 and 1991 exhibit similar education and literacy gains as the natives

(µ+Mt
−µ−Mt

) ' (µ+Nt
−µ−Nt

), suggesting again that selective migration is unlikely to be driving our

results. At the same time, out-migrants from the 0- to 9-year-old cohort in 1982 exhibit no edu-

cation or literacy gains in marginal treatment communities, which further corroborates the validity

of the design.

Table 9 below shows that the proportion of native residents exhibits no jump at the cutoff in

1991, 2000, or 2010, that is f
+
Mt
− f

−
Mt
' 0, which is important because migrants tend to have

better outcomes than resident natives, µ−Mt
− µ−Nt

> 0. OLS impact estimates are again close to

zero and almost always statistically insignificant. Optimal bandwidth impact estimates are virtually

zero. A similar picture emerges from Table 10 below, which again shows that in-migration flow

rates in each of 1991, 2000, and 2010 are smooth at the cutoffs. Overall, these tests indicate that

sample selection is unlikely to bias education results for early 1980s school-age cohorts in 1991,

2000 or 2010.

Table 11 below shows impact estimates on net enrollment in primary and middle school, as well

as on the ENEM participation rate. The first two rows show that average overall net enrollment

rates in primary and middle school are about 98 percent and 96 percent, respectively, and that

there is no differential enrollment at the cutoff. The third row shows, however, that enrollment in

public primary schools is about three percentage points lower in marginal treatment communities.

Estimated impacts vary little across OLS specifications and are typically significant at 5 percent.
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IK and CCT estimates are a bit smaller and insignificantly different from zero. If parents with

strong preferences for education are responsible for the switch from public to private schools, it

might explain why we find no test score gains for the selected sample of 5th graders that remained

in public schools and took the Prova Brasil exam.

The fourth row in Table 11 below shows that there is no evidence of a discontinuity in enroll-

ment for public middle schools. Although impact estimates are all negative, they are in the order

of one percentage point and in all but one specification not statistically different from zero. This

evidence suggests that sample selection is unlikely to bias test score results for 8th or 9th graders.

The fifth row in Table 11 shows estimated impacts on the ENEM participation rate among individ-

uals aged 16 to 21 in 2010. Again there is little if any evidence of a discontinuity in the ENEM

participation rate. Impact estimates are mostly positive but small and in all but one specification

not statistically different from zero. If anything, a positive effect on the likelihood of taking the

ENEM test would suggest that sample selection bias is towards zero because test takers in treat-

ment communities likely include weaker students that would not have taken the test in the absence

of extra funds.

2.4 Mechanical Attenuation of Education Gains

A potential explanation for the attenuated schooling gain between 1991 and 2000 shown in Table 2

of the paper is that the proportion of native residents decreases over time and the new in-migrants

have the same average outcomes in both treatment and comparison communities: µ+t − µ
−
t =

(µ+Nt
− µ−Nt

)(1 − f
+
Mt
). Indeed, while Table 9 below shows that the proportion of native residents

in the municipality is smooth at the cutoff in each of the census years, the proportion of native

residents in the 19- to 28-year-old cohort in 1991 drops from about 70 percent to about 60 percent

for 28- to 37-year-olds in 2000.

In order to account for the attenuating effect of non-selective migration, we investigate whether

the average schooling gain also attenuates for native residents. Table 12 below shows that this is

indeed the case. Estimates in the first three rows suggest that the older cohort of native residents

(19-28 in 1991) accumulated about 0.3 additional years of schooling on average by 1991 and

that reduced schooling gains of about 0.15 years persist in 2000. This evidence suggests that
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the attenuated schooling gain for 28- to 37-year-olds in 2000 reflects a catch-up in comparison

communities, rather than a mechanical artefact of non-selective migration. Rows four through six

in online Appendix Table 12 show that for native residents in the 9- to 18-year-old cohort, the

average schooling gain in 1991 is about 0.15 years and for 18- to 27-year-olds in 2000 the gain

is almost 0.3 years. This evidence suggests that the younger cohort had not realized the entire

schooling gain by 1991 but that by 2000 this cohort had accumulated about the same gain as the

19- to 28-year-olds in 1991, once migration is taken into account.

Rows one through three of Table 13 in the online Appendix show that the attenuation of literacy

gains between 1991 and 2000 arises also for native residents from the older cohort (19- to 28-

year-olds in 1991) and is thus not driven by non-selective migration. Rows four through six show

that there is an attenuation of literacy gains among native residents from the younger cohort (9- to

18-year-olds in 1991) as well, going from about 3 percentage points in 1991 to about 2 percentage

points in 2000, and that a literacy gain of about 2 percentage points persists even in 2010.

2.5 Municipality Splits

A final robustness check we perform accounts for the fact that some municipalities lost territory

and population to newly-created municipalities between 1980 and 2010. When new municipalities

are formed, they receive territory from a single existing municipality or from more than one. In

the majority of cases, spin-off municipalities are former districts of an existing municipality, so

they are fully contained within existing municipalities and we simply aggregate individual-level

schooling and literacy outcomes, PB and ENEM test scores, parental schooling levels and student-

teacher ratios to 1980 municipality borders. In a few cases, new municipalities are formed by

incorporating territory from more than one existing municipality and we discard these newly cre-

ated municipalities from our sample. Results of the robustness checks with 1980 municipality

borders are quantitatively very similar to those shown in the paper and are available on request.
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