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1 Introduction

In the recent decades, developing economies have resorted to a diverse set of
policy experiments in order to improve efficiency in the public provision of
services. Regrettably, the conception of such policies usually fails to take into
account the incentives of the agents in charge of their conduction, resulting
in the waste of public resources and possibly in adverse results unforeseen
by policymakers. In this sense, unraveling officials’ motivations behind the
choice among alternative policies is of great importance for an appropriate
formulation of public policy.

One of the most prevalent options by such economies has been the de-
centralization of political responsibilities, in which not only the transfer of
administrative functions (and corresponding financial resources) but also the
attribution of political power of decision making - subject to a mechanism of
public choice - is made towards lower levels of government. Firstly, central
governments are usually associated with a more inefficient operation and
higher levels of corruption, while local governments would detain an infor-
mational advantage over preferences and needs of local communities due to
their geographic proximity and lower costs of monitoring! (Oates (1999)).
Furthermore, as pointed out in Seabright (1996), decentralization in gov-
ernment may be attractive for its promotion of a higher accountability to
local preferences and the subsequent provision of correct incentives to local
officials, which are induced to make effective use of any information advan-
tages they may possess.? Also, these reforms may improve efficiency by
introducing in democratic contexts an element of higher interjurisdictional
competition.?

On the other hand, developing countries are tipically characterized by
a lower quality of local administrative teams (Bardhan (2002)) and may be
subject to inferior information regarding the necessary procedures for an
adequate provision of the service under decentralization, due to their usual
lack of experience with the newly imposed responsibilities. Clearly, such
lower knowledge may gravely compromise the quality of the decentralized
provision and the officials’ electoral performance. In particular, in those
cases where local governments may choose to adhere to the decentralization
reform, its progress may be severed by this inferior know-how. Hence, while
simultaneously presenting several agents with new technologies and/or obli-
gations, iniciatives of decentralization of public services constitute events

L As argued in Oates (1999), the expectation that central levels of government present
a more uniform provision among jurisdictions may be due not only to the reasons cited
above, but also to the existence of political pressures and constitutional constraints that
limit its capacity of providing distinct levels of goods.

2In fact, the relevance of the concept of accountability in decentralization analyses is
reinforced by the observation that it may induce a better performance by the government
even when jurisdictions present homogeneous preferences

3See, for example, Tiebout (1956) and Epple & Zelenitz (1981).



propitious to the emergence of social learning.

The role of learning by social interactions has been widely studied in sev-
eral strands of economic literature, such as in endogenous growth (e.g. Aghion
& Howitt (1998)) and in urbanization (e.g. Glaeser et al. (1992)). Some ev-
idence regarding the notion that imperfect knowledge about aspects of an
introduced technology may configure a barrier to its adoption and to pro-
ductivity improvements are presented, for instance, by Foster & Rosenzweig
(1995) and Conley & Udry (2010) in the context of agricultural technology
diffusion. Notwithstanding, we have no knowledge of studies adressing the
question of how these issues may arise in political contexts and to what de-
gree they may compromise political performance. In the present analysis,
we investigate the ocurrence of social learning in the school decentralization
reform implemented in the state of Sao Paulo and use it to explore the of-
ficials’ motivations behind the adhesion to that program. More specifically,
we try to determine to what extent the adhesion to the decentralization pro-
gram was due to electoral motivations or, rather, to genuine concerns about
the quality of education provision.

A key aspect of such policy was that mayors (local governments) were
able to choose their degree of adhesion to the reform in a rather diversified
manner: each mayor could decide for the adoption of each state school in
his or her municipality separately (on a school-by-school basis) and at any
time, which granted the reform a gradual implementation. Moreover, mu-
nicipal administrations had virtually no experience regarding the provision
of the levels of schooling under decentralization, and were thus prone to the
exchange of information about the impacts of adhesion to the program. We
define alternative measures of success in school adoption experiences (re-
garding separately the electoral and the provision quality dimensions) and
investigate the role of information neighbors’ successful experiences in the
mayors’ decision making over adhesion to the program, as well as the kind of
information mostly valued by the local officials. That is, we wish to explore
whether the finding that school adoption gives rise to a better electoral per-
formance plays a greater role in motivating mayors towards adhesion than
the finding that adoption enhances social welfare by favouring a better pro-
vision of education services. Of course, elucidating the relative importance
of these alternative channels in the politicians’ decision making is an essen-
tial matter not only in educational contexts, but also to the appropriate
design of public policies in general.

Through the use of data on exogenously defined information networks,
we find evidence that the receipt of good news in the electoral sense by
information neighbors tends to increase the adhesion of mayors to the de-

4 Alternatively, the presence of yardstick competition in decentralization scenarios may
induce more frequent trials of alternative inputs in search of more efficient methods of
provision, and thus promote a better learning.



centralization program (i.e. the probability that a mayor adopts a given state
school in its municipality). On the other hand, mayors seem to be unafected
from learning about successful experiences in the quality dimension. More-
over, our suggestion that mayors’ decisions over decentralization is primarily
electorally motivated is further supported by evidence that mayors tend to
be even more responsive to the information transmitted by those neighbors
affiliated to the same political party as their own.

This paper is organized as follows. Section 2 describes the decentral-
ization process under examination and section 3 describes our main data
sources and the construction of information networks. Section 4 presents
our empirical strategy. Our main results are described in section 5 and ro-
bustness checks and extensions are considered in section 6. Finally, section
7 presents our conclusions.

2 Institutional Background

2.1 Primary Education Funding and Decentralization in Bra-
zil

The Brazilian pre-college educational system is organized into four levels:
preschool (attended by 6 year-olds), primary school (attended by 7 to 10
year-olds), secondary school (attended by 11 to 14 year-olds) and high school
(attended by 15 to 17 year-olds). Except for preschool, the public provision
of these educational levels was typically the responsibility of the states’
administrations until the late 1990’s.

While the first steps of the process of decentralization of public education
provision towards municipalities were induced by the Federal Constitution
of 1988, education funding regulation was not well established until almost
a decade later. In order to ensure the fulfilment of the municipalities’ newly
imposed obligations, the federal government implemented a national educa-
tion bill (known as FUNDEF), approved by the national congress in 1996
(but not implemented until January 1998), which played a major role in
shaping the public resources earmarked to education.’

The Brazilian Constitution mandates that municipalities and states must
spend at least 25% of their tax revenues and transfers on their educational
systems. However, until the FUNDEF implementation, there was no reg-
ulation about how these resources should be spent or how they should be
distributed across various levels of education. Due to the heterogeneity be-
tween states and municipalities with respect to the number of pupils enrolled
in their educational systems, richer states and municipalities were spending
more per pupil than their poorer counterparts. In addition, richer states

SFUNDEF stands for Fundo para a Manutencio e Desenvolvimento do Ensino Fun-
damental e Valorizacdo do Magistério.



and municipalities could exploit the broad definition of educational expen-
ditures and spend their resources in activities only marginally related to
education. The lack of effective monitoring also contributed to this type of
moral hazard behavior.

The essential feature of the FUNDEF was the creation of a fund with
resources collected from states and municipalities. Each state/municipality
must contribute 15% of its tax revenues and transfers and collected resources
would be redistributed according to the number of students enrolled in their
primary and secondary education systems. Also, a commission was ap-
pointed to annually set a minimum monetary value per pupil (based on an
estimate of school management costs) to be sustained by the federal gov-
ernment when necessary. Finally, states and municipalities should spend at
least 60% of the received resources on teacher wages.

Thus, the funding reform embodied in the FUNDEF exerted a relevant
influence over the incentives underlying the decentralization of schooling: in
order to retrieve some of the resources collected by the fund to themselves,
municipalities should then proceed to further develop (or institute) their
primary and secondary education systems. As argued below, this mechanism
was particularly essential to the decentralization process established in the
state of Sao Paulo.

2.2 The Decentralization Program of the State of Sao Paulo

In 1995, the Brazilian Social Democratic Party (PSDB) took the govern-
ment office of the state of Sao Paulo, after winning the 1994 election. There
was consensus among elected officials on the inefficiency of the state’s highly
centralized educational system®, stemming from two key observations. First,
the existence of numerous bureaucratic tiers between state government pol-
icy makers and schools’ principals, which imposed impediments to the sys-
tem’s response to the schools’ specific needs. Second, the lack of community
involvement in local school management. In order to tackle these problems,
the state government launched one of the largest decentralization programs
ever implemented in the Brazilian public education system, known as Mu-
nicipalizacdo do Ensino. In particular, the reform was expected to make
educational policy decision-making more responsive to the local communi-
ties” preferences by making use of the higher accountability of municipal
governments (relative to the state government) to the desires of any partic-
ular locality.” Moreover, decentralization could increase the participation
of local communities simply by bringing policy makers geographically closer
to the citizens, thus further improving the response of school management
to the communities’ needs. These arguments were particularly appealing to

5In 1997, Sdo Paulo had the third highest proportion of students enrolled in state
schools (vis-a-vis municipal schools) among all the 27 Brazilian states.
"See, for example, Seabright (1996).



the Sao Paulo state due to the huge social and economic differences across
its various regions.

Differently from most decentralization programs examined in the litera-
ture, in the Sao Paulo state reform the decision to decentralize was also de-
centralized. That is, the state government devolved to each municipality the
decision to take over the primary and secondary state schools located within
their jurisdiction. The municipalities were allowed to make this decision at
any time and on a school-by-school basis. The mayor of each municipality
was responsible for the takeover decision, though the city council had the
power to block the mayor’s decision. The program was characterized not
only for its size in terms of the number of pupils affected (over 5 million) but
also for its longevity, since the PSDB maintained the program after winning
two succeeding state elections in 1998 and 2002.

During the pre-FUNDEF period (1996 and 1997), there was no pre-estab-
lished financial compensation in exchange for school adoption. Financial
compensations were negotiated on a case-by-case basis, depending on the
financial situation of each municipality and on the number of schools they
were willing to adopt. However, the FUNDEF reform granted to the adopt-
ing municipalities the necessary financial resources to manage the schools,
since the fund’s resources were allocated in order to maintain the spending
per pupil constant. After its implementation, FUNDEF comprised all the
fiscal incentives for the adopting municipalities.

Before program implementation, the vast majority of Sao Paulo’s munic-
ipalities had no expertise with primary or secondary education provision, be-
ing only responsible for kindergarten and preschool administration. There-
fore, participation in the program represented a significant administrative
challenge for the adopting municipalities as a result of the higher complex-
ity involved in primary and secondary education vis-a-vis the lower levels
of education. We thus take this context as particularly prone to have been
permeated by an exchange of information among mayors over school adop-
tion procedures and consequences. In particular, we investigate whether
the municipalities’ school adoption behavior was mainly driven by electoral
concerns or by genuine intents of improving the public education provision,
i.e. what kind of information was mostly valued and incorporated by mayors
in their decision process.

Upon school adoption, the property rights of all school physical resources,
including the building itself, are permanently transferred to the municipal
government. Some of the school’s human resources, such as teachers and
staff, are temporarily lent by the state to the municipal administration until
the municipalities hire their school professionals to attend the demand of
the newly adopted school. According to the laws regulating the transfers
of schools, municipalities are fully responsible for all school management
activities, from setting the school curricular core to designing school pro-



fessionals’ career plans. Furthermore, once a municipality adopts® a school,
its students are automatically transferred. State legislation mandates that
public school students must attend the public school nearest to their homes,
irrespective of whether it is state of municipal.

Tables 1 and 2 illustrate the diffusion of the decentralization process
from 1996 to 2003. Table 1 displays the evolution of the number of primary
schools adopted by the 640 (of 645 Sao Paulo’s) municipalities in the data,
and table 2 reports the evolution of enrollment in adopted schools. By 2003,
approximately 2,800 primary schools had been adopted, accounting for over
40% of the schools managed by the state administration in the beginning of
the reform.

Table 1: Municipalities” adhesion to the school decentralization program

Year

Decentralized Schools 1996 1997 1998 1999 2000 2001 2002 2003

0 607 404 351 250 241 214 178 161

1 20 82 101 116 115 122 135 139

2 3 45 56 73 (0] 75 (0] 81

3 1 24 27 43 44 45 51 49

4 1 9 12 20 19 23 26 28

5 2 15 19 23 22 23 24 21

6 12 15 24 25 25 26 31

7 10 10 16 15 19 16 16

8 5 7 14 16 16 15 16

9 7 9 9 11 9 10 10
10 2 5 6 13 11 12 14 14
11 - 20 3 14 17 27 33 42 51 55
21-30 6 8 9 9 10 14 13

> 30 1 2 2 3 4 ) 5 6

# municipalities 640 640 640 640 640 640 640 640

2.3 The Scope for Information Transmission

As mentioned earlier, the decentralization of schooling in Brazil may have
presented some difficulties to the municipalities due to their general inexperi-

8 At this point, the adoption process deserves a little more clarification. We assume
that the municipal management of adopted schools takes place only in the year following
the mayor’s decision for adoption (i.e. the filing of the adoption request). For instance, if a
mayor decided to adopt a school in July 2001, the municipal administration is assumed to
have begun its management over the school only in the beginning of the following school
year, February 2002. As the interest in this analysis relies on the officials’ decision-making
over decentralization, “adoption” and “decentralization” will henceforth be used to refer
to the event of the respective decision.



Table 2: Evolution of adopted schools and students

# adopted?

Year Schools  Students
1996 137

1997 914 36104
1998 236 234472
1999 613 70120
2000 130 176065
2001 247 39053
2002 294 49040
2003 145 78244
Total 2716 683098

ence in providing primary and secondary education services. However, since
1986 Brazilian municipalities have counted on an interesting tool for aiding
and shaping their educational policy making, made possible by the creation
of the Uniao Nacional dos Dirigentes Municipais de Educa¢io (UNDIME).
The UNDIME was originally conceived as an association of municipal coun-
selors of education from the state of Pernambuco, who expressed the com-
mon desire to democratize the public provision of education through decen-
tralization. This initiative received political support from the Ministry of
Education and soon achieved national consolidation. It explicitly stated as
its primary objective the need to further insert such issues in the national
educational debate, to bring this debate to the municipal level and to uphold
the interests of municipal administrators in the educational policy decision
process.

In particular, its operation involved the promotion of training activities
for the municipal counselors of education, as well as the establishment of
regional networks for the exchange of information and experiences among
such councils in conferences related to public education. Figure 1 below
depicts the configuration of Sao Paulo municipalities into the 46 groupings
within which these events were organized. Moreover, the UNDIME keeps in
touch with unions and other civil associations, encouraging the participation
of different levels of society in the educational process.

Hence, it seems that the UNDIME may have performed a fundamental
role in the process of decentralization of schooling by lowering the learning
costs faced by mayors (and counselors) over the provision of primary educa-
tion. As described in the next section, our empirical analysis of the political
determinants of the decentralization process in the state of Sao Paulo is
fundamentally based on such potential influence.



Figure 1: Sao Paulo Municipalities and UNDIME groupings

3 Data

This section describes our data and the construction of our measures of
information flow. The information used in this paper comes from three
different sources of Brazilian data: school administrative data, Decennial
Population Census data, and political data regarding state and municipal
elections.!®

3.1 Main Data Sources

School data is mainly taken from the School Census, an annual survey that
collects information on every school in Brazil, both public and private. The
survey is conducted by the Ministry of Education in collaboration with state-
level education departments. Questionnaires are sent to each school prin-
cipal and response is mandatory. The data provides detailed information
on school physical resources, such as number of classrooms, computer labs
and access to water and sewerage, and human resources such as number of
teachers per school level and the highest degree of education obtained by the
teachers. At the student level, it also provides information on the number of
students per school grade and on student performance in the form of failure
and dropouts per school grade. We also have information, provided by the

10School data corresponding to the years 1996-1998 appear to be of very poor quality
and we refrain from using it in our analysis. We also discard the use of fiscal data since
most of the main fiscal variables at the municipal level had relevant changes in their
definition after 2001.



Sao Paulo State Council of Education, regarding the timing of the adoption
of state schools by the municipalities.

The Decennial Population Census is the most detailed Brazilian house-
hold survey. It has been collected decennially since 1950 by the Brazilian
Institute of Geography and Statistics (IBGE), an agency of the federal gov-
ernment.!!  The census data is organized into two different samples, the
sample census and the universal census. The former provides information
on the universe of the Brazilian households, while the later provides more
detailed household information for a sample of 20% of the Brazilian house-
holds (although limited to the head-of-household). This paper uses data
from the census tracts, which are constructed based on the universal cen-
sus, for the years 1991 and 2003. The census tracts are geographic divisions
of the census containing information on roughly 1000 households each.!?
The variables available provide information on several housing characteris-
tics (e.g. access to treated water and sewerage, number of bathrooms) and
on household members, such as age, gender and literacy (income and years
of education are also available, although only for the head-of-household.

From 1996 to 2003, four elections were held in Brazil, one every two years
starting from 1996. In the years 1996 and 2000, local elections were held
for mayors and city council, and in 1998 and 2002 general elections were
held for president, state governor, the senate, the state congress and the
national congress. The electoral data provides information on all election
outcomes per polling station, such as the number of voters, turnout rate and
the proportion of votes received by all candidates and political parties.

For the urban municipalities with more than 25,000 habitants in 2000
(which accounts for 170 municipalities out of 645), the IBGE provides digital
maps of the census tracts, and the SEADE (Data Analysis Foundation of the
State of Sao Paulo) provides digital street maps. By combining these maps,
it becomes possible to identify in which census tract each school is located
through the full school addresses provided by the school census. Making use
of GIS techniques and interpolating the 1991 and 2000 Population Census,
we have aggregated the census tracts for each public school neighborhood
by year, where the school neighborhood was defined to match the area com-
prising its potential users, accordingly to the Brazilian legislation. The data
appendix explains the construction of the school neighborhoods in further
detail.

Our final data set is a five-year school level panel (from 1999 to 2003)
including information on 1598 public schools located in the state of Sao Paulo

"The only exception was in the 90’s, where the census was collected in 1991.

2Due to the IBGE confidentiality policy, census tract micro data are not available;
IBGE only provides the marginal distribution of each variable. Census tracts’ borders are
defined by the IBGE according to administrative criteria. The 2000 census data for the
state of Sdo Paulo was organized into 49,713 census tracts (in 645 municipalities).

10



and managed by the state administration in 1999.'® Besides the school level
information available from the school census data, the panel also contains
yearly information on the census tracts household variables for the public
school neighborhood. Furthermore, we associate to each school the electoral
data corresponding to the polling station closest to it (whenever the school
itself is not employed as a polling station).

3.2 Information Transmission among Municipalities

Our approach assumes that the mayors’ decision making process over school
decentralization encompasses gathering information not only about the bu-
reaucratic procedures involved but also, and more importantly, about the
impacts of adoption on distinct dimensions of their subjective preferences.
More precisely, we consider that each adoption experience conveys infor-
mation in two key aspects: the effect of decentralization on the quality of
education provided in the school (i.e. the potential by municipal administra-
tions of performing better than the state administration) and its impact on
the mayor’s political acceptance (and electoral performance) in the school
neighborhood. !4

Furthermore, we admit that after finding out the consequences of their
private adoption experiments, municipal administrations exchange these two
kinds of information among themselves. Our primary interest thus lies on
determining the role of social learning on the evolution of the schooling de-
centralization process in Sao Paulo. That is, we investigate how mayors’
decisions respond to the actions and outcomes of other mayors in their in-
formation networks and, in particular, which dimension tends to be of higher
concern.

In order to disentangle the effects of information transmission within an
UNDIME grouping from spatially correlated unobservable shocks (or even
other kinds of geographically-based information exchange) affecting the mu-
nicipalities’ adoption decisions, we allow for some heterogeneity in the ability
to learn from others. In this sense, for each municipality m we consider three
distinct information neighborhoods: (i) the one constituted by contiguous
municipalities in its UNDIME grouping (GC',); (i) the municipalities in its
UNDIME grouping but non-contiguous (GNC,); and (iii) contiguous mu-
nicipalities belonging to other UNDIME groupings (NCG,,,).'> An example

13 As described in the next section, we exclude those schools located in municipalities
presenting at least one empty information neighborhood.

MNaturally, in order to treat such effects as independent, we must assume that voters
have different (either superior or inferior) information or distinct preferences regarding
education provision relative to the government officials.

15For instance, we might think that the information conveyed in UNDIME groupings
meetings may contain details whose revelation is not permitted by mere geographic prox-
imity. On the other hand, in a grouping meeting, a counselor may value the information
conveyed by a geographically close colleague differently from that transmitted by a col-

11



of such construction is displayed in figure 2 below for the municipality of
Ibiuna (in red).'6

Figure 2: Information Neighborhoods for the Municipality of Ibiuna

We now discuss the construction of our measures of information flow
among municipalities. First, for each (adopted) school district, we consider
the variation in the performance of the adopting mayor’s party between the
election preceding the adoption and the election right after.!” A decentral-
ized school is said to be a political success, in a given year, if two conditions
hold: (¢) the decision for its adoption was made between the two latest
elections, and (i7) the mayor’s party performance in the district was below
its municipal mean in the election before the adoption and became above
the mean in the succeeding election.'® Similarly, an adopted school consti-
tutes a political failure in a given year if (i) holds and if the mayor’s party
performance in the district was above its municipal mean in the election
before the adoption and became below the mean in the succeeding election.

league from a more distant municipality.

161n particular, those schools located in municipalities in the interior (i.e. not in the
border) of a UNDIME grouping (roughly 25% of the municipalities) are excluded from
the sample, since they do not have the corresponding type (ii7) neighborhood.

For general elections, a party performance in the district is taken to be that of
its national congress candidates. For local elections, it is simply the performance of its
candidate for mayor.

181n particular, we assume that a decentralized school no longer contributes with in-
formation on the political dimension (for the mayor in exercise) after two years of its
adoption.

12



Note that a school may be seen as a political success/failure by a mayor not
responsible by its adoption (in case the adopting mayor is not reelected).!’

Second, we look at the associated variation in the quality of education
provision, proxied by the school’s average dropout rate.2’ An adopted school
is then said to be a quality success in year t if its dropout rate was above the
municipal mean in the year preceding decentralization and below the mean
in year ¢t — 1. Schools constituting a quality failure are defined accordingly.?!

Finally, for each municipality m we construct the difference between
the number of political successes and failures and the difference between
quality successes and failures (henceforth called political and quality deltas
and notated politicaldelta,,, qualitydelta,,) faced by the corresponding ad-
ministration each year. We assume that these differences capture all the
relevant information concerning the decentralization process possibly trans-
mitted among municipalities. Thus, for a given municipality m, we employ
the sum of the political (alternatively, quality) deltas faced by the munici-
palities in an informational neighborhood of m as a measure of the political
(alt., quality) learning by the administration in m stemming from the infor-
mation flow in the corresponding neighborhood. That is, our six regressors
of interest are defined by

politicaldeltay = Z politicaldelta,,
nGNm

and
qualitydeltay = Z qualitydelta,,,
nENm

for N € {GC,GNC,NGC}.

Figure 3 below illustrates the school adoption propensity of municipal
administrations without previous adopting events according to their neigh-
bors’ experiences (pooling the three neighborhoods). Municipalities are dis-
tinguished in four (time-varying) groups: (i) the ones whose neighbors face
a positive aggregate political delta; (i) the ones whose neighbors face a
positive aggregate quality delta; (i47) municipalities whose neighbors face
positive aggregate deltas in both dimensions; and (7v) municipalities whose
neighbors face negative aggregate deltas in both dimensions. Then, for each
group, we compute (pooling across years) the average of the proportions of
recently adopted schools in the corresponding municipalities.

19Tn this case the comparison made by the mayor concerns the performance of its
predecessor’s party.

20As a robustness check, we alternatively consider using each school’s average failure
rate as a measure of the quality of education. However, the dropout rate seems to be a
better measure since schools may differ on their promotion policies.

2INote that for the quality measures employed, higher values are associated with a
lower quality of education.
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Figure 3: Propensity for School Adoption
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There we observe that municipalities bearing witness to more successful
adopting experiences (in whichever dimension) by their neighbors appear to
be more inclined to begin the implementation of the decentralization reform.
Although preliminary, this provides some evidence in favor of our hypothesis
of social learning.

4 Empirical Strategy

Our primary method to test for social learning is to estimate a model of the
probability that a given school ¢ is under municipal administration (decen-
tralized) in year t, conditional on not having been so before.?? The focus
on this element is due to three reasons. First, it is easily interpreted as the
fundamental policy instrument available to elected officials at each time,
namely (and roughly) the propensity to adopt a school among those (still)
at hand. Second, it constitutes a more basic quantity in the sense that
other variables of potential interest (e.g. the probability that the decision
for the adoption of 7 is made in a given year) may be computed from it, but
the opposite does not necessarily hold. Finally, it allows for more flexible
modelling by implicitly letting such derived quantities depend on regressor
vectors of different dimensions in distinct time periods.

Besides, we find the use of a linear model for the conditional probabil-
ity to be inadequate. One would expect school features accounting for a
lower probability of adoption to be more and more concentrated in non-
decentralized schools as time goes by. Thus, in light of this sorting effect,

22We assume that once a school is decentralized, it cannot ever be returned to the
state administration, a hypothesis pretty much backed up by the data. This means that
decentralization in ¢ would completely determine the probability of being under municipal
administration after ¢. In practice, this amounts to disregarding from the regressions the
observations for schools decentralized for more than one year, since they do not contribute
in explaining the adoption decision.
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pooling observations across years (even controlling for time effects) would
probably yield inconsistent estimates. Rather, we treat this conditional
probability as the corresponding hazard function of a duration model for
the time until decentralization.?? Formally, let T; be the time elapsed until
the adoption of school i.?* Also, let x(¢) denote the value of a vector of
(possibly time-varying) covariates in ¢ and let X(¢) be the path of x(s) from
0 to t.25 The probability that school i is adopted in year t; given that it
was still under state administration in year ¢; — 1 (and conditional on the
covariate path) is then expressed by

O(tj; X(t;)) = P(T = t;| T = t5, X(t;)).

Despite the impossibility of taking these expressions as conditional prob-
ability density functions (since its conditioning events, X(t), depend on its
argument, t), they can still be employed in the construction of a partial
likelihood, which will provide our estimates. In order to do so, however, we
must assume that the regressor variables are constant within years (i.e. the
time intervals in which the observed durations are known to be). The cor-
responding log-likelihood function is given by

N t;
log L = ZZyij log H(tj; Xz‘(tj)) + (1 —yij) log[1 — H(tj; Xz(t]))]
1=11,;=0

where t; stands either for the year of school i’s adoption or for the year
when it is last observed (in case of censoring) and y;; = 1 if j = ¢; and 0
otherwise.?

Following standard practice in the empirical survival analysis literature,
we parameterize the hazard function using a proportional hazards form?7,
ie.

0i(t; X (t)) = bo(t) exp{xi(t)' B} (1)

We estimate the baseline hazard, 0y(t), nonparametrically through the
use of year dummies. As discussed in Meyer (1990), this semiparametric
approach may incur in a small efficiency loss but insures consistency, while
a parametric assumption for the baseline hazard inconsistently estimates (3

2 A duration model also provides a natural way to deal with the censoring in a large
proportion of such spells and can be more flexible about the shape of the distribution than
Tobit-type techniques.

24We consider the individual durations as i.i.d. realizations of a random variable T

25In this setting, t = 0 corresponds to year 1996, the beginning of the decentralization
program.

26 Although stating the likelihood as the one derived from a discrete duration model,
our model may be interpreted as an incompletely observed continuous duration model.
For further details, see Lancaster (1990) and Jenkins (1995).

*"In particular, we assume that our choice of the regressor vector is such that x(t)
captures all relevant information in X(¢) regarding the behavior of the hazard function.
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when the assumed baseline is incorrect. Also, we allow for the presence
of multiplicative unobserved heterogeneity. The (conditional) hazard then
becomes

6,(:X (1)) = viflo(t) exp{xi(t) B} (2)

where v; is a random variable assumed to be independent of x(t) and with
mean one. The corresponding log-likelihood is obtained by conditioning on
v; and integrating over its distribution.?® As shown in Lancaster (1979) for
the case of time-invariant regressors, not allowing for such heterogeneity (in
case it really exists) induces an attenuation bias in the estimates of 3. Also,
we may interpret v as representing the effect of measurement error in the
covariates and/or in the duration 7" as well as the omission of time-invariant
explanatory variables.

5 Empirical Results

The base regression specification that we use to investigate the relationships
between the probability that an available school be adopted and information
shocks is defined by setting

x;(t)'B = aggpoliticaldeltagcmi,t + agf;;lqualz‘tydeltagcmﬂt—l—
+ oag)]lv Cpoliticaldeltac NCyny t + aﬁjﬁf qualitydeltagne,,, ++
+ aNGCpoliticaldelt NGO qualitydelt
pol _PoliticaldeltanGc,,, t + 0guq qualitydeltange,,, ++
+ Z;,t'Y (3)

where m; represents school i’s municipality and z; ; denotes a vector of condi-
tioning variables. These include school i’s characteristics as well as political
and demographic information concerning both school i’s district and munici-
pality, and UNDIME grouping fixed effects. All specifications also include as
controls the sizes of municipality m;’s neighborhoods, the number of schools
adopted in each of its neighborhoods until the year before (excluding its
own adoption experiments), and the number of state (i.e. available) schools
in m; in 1996. We refrain from including a municipality’s own adoption ex-
perience so far in order to avoid endogeneity issues. Nevertheless, it seems
reasonable to assume that the neighborhoods are large enough to make the
information arising from one’s own experience negligible in comparison to
that generated by the neighbors’ experiences. Alternative specifications and
robustness checks are discussed in the next sections.

Our identification assumption is thus that conditional on such character-
istics of the school’s political and economic environment mentioned above,

Z8For computational convenience, we assume the v;’s to be independent and lognormally
distributed.
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our measures of information flow are uncorrelated to unobserved determi-
nants of the choice for school adoption. In other words, successful adoption
events experienced by a given mayor’s information neighbors influence his
decision over the adhesion to the decentralization program only through the
suggested information links. Therefore, if social learning over the decentral-
ization process’ impacts is made possible by an information flow within a
certain kind of neighborhood N, we would expect 0‘;];\21 and/or aé\fml to be
positive (depending on which kind of information is transmitted and valued
by the agents).

Table 3 presents our main results, which are based on model (1). Columns
(1) and (2) firstly show estimates for the effect of social learning considering
each of the dimensions of potential interest to the mayors separately, while
column (3) displays the estimates from specification (3) (controlling for both
sets of measures). Estimating model (2) with these specifications (and those
in the next section) yields extremely similar results and are therefore sup-
pressed.?? We see that a larger number of politically successful experiences
by a mayor’s UNDIME grouping peers (either contiguous or not) is associ-
ated with a higher probability that he will choose to adopt the schools in
his jurisdiction. The two corresponding estimated coefficients are positive,
statistically significant, and large (specially the one for contiguous peers).

Given the form of the hazard function defined in (1), we have aalgjo = f;.
Hence, an increase of one (net) political success within a mayor’s UNDIME-
grouping contiguous neighbors is associated with an increase by roughly 30%
of his initial probability of adopting a given school (from 20% to 26%, for
instance). Thus, political learning seems to have played an important role in
the evolution of the decentralization process. On the other hand, we find no
statistically significant evidence for the effects of education-related informa-
tion exchange (and the estimates for such flow regarding UNDIME-grouping
peers become lower after we include the political measures in column (3). In
particular, it is possible that the meetings promoted by the UNDIME may
have subverted the main focus of its debate (although it is not yet clear how
or whether such higher relevance of political concerns adversely affects the
public education provision). That is, the participating education counselors
seem to have been more concerned about the political dimension of the re-
turns to school adoption, either in sorting the details to be communicated
or in absorbing them.

2The parameter estimates are identical to those obtained from model (1), and the
standard errors are only slightly different (in such a way that no conclusions concerning
statistical significance are altered).
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Table 3: Conditional Probability of Decentralization - Discrete-Time
Proportional Hazards Model

(1) (2) (3)

politicaldeltagc,, 0.311%** - 0.298***
(0.107) (0.115)
politicaldeltag e, 0.142** - 0.153***
(0.0582) (0.0562)
politicaldeltange, —0.0775 - —0.0739
(0.0807) (0.0885)

qualitydeltage - 0.251 0.131
(0.215) (0.219)

qualitydeltagyc, - 0.195 0.115
(0.181) (0.174)

qualitydeltayge, - 0.287 0.330
(0.289) (0.297)

Observations 6,273 6,273 6,273

Schools 1,598 1,598 1,598
Log-likelihood —352.2 —361.7 —350.7

*¥ kK and *** indicate significance at the 10%, 5% and 1% levels, re-
spectively. Standard errors clustered at municipality level. Controls include
electoral data, school resources, demographic characteristics of the school
district and municipality, year dummies and UNDIME-grouping dummies.

6 Robustness Checks and Extensions

6.1 Alternative Quality Measures, Information Neighborhoods
and Confounding Factors

The lack of relevance of education quality implications of school decentral-
ization suggested by our results may simply be driven by the fact that the
school’s dropout rate may not be seen by mayors as an appropriate qual-
ity measure. We thus consider defining alternative quality successes/failures
based on the evolution of the schools’ failure rate. The results obtained rees-
timating our model with these measures are presented in Table 4. We see
that, despite the fact that the schools’ dropout and failure rates are poorly
correlated3? in our sample, the results are virtually unchanged.

On the other hand, it is possible that the political success of a mayor’s
party is correlated to quality improvements on the provision of public educa-
tion that are not captured by such measures. We explore this issue through
the use of data on the students’ performances in a federal standardized exam

30The correlation of such variables in our sample is 0.10.
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Table 4: Conditional Probability of Decentralization - Discrete-Time
Proportional Hazards Model

(1) (2) 3)

politicaldeltagc,, 0.311*** 0.316***
(0.107) (0.115)
politicaldeltagye,, 0.142** 0.158***
(0.0582) (0.0616)
politicaldeltangc, —0.0775 —0.0802
(0.0807) (0.0803)
qualitydeltage, —0.0039 —0.0743
(0.0902) (0.0953)
qualitydeltagye, 0.107 0.0739
(0.120) (0.154)
qualitydeltayge,, 0.0448 —0.0239
(0.120) (0.130)
Observations 6,273 6,273 6,273
Schools 1,598 1,598 1,598
Log-likelihood —352.2 —361.7 —350.7

See notes to Table 3.

(SAEB), applied in a randomized sample of schools. As shown in Table 5,
the regression of any of the proficiency measures (in either Portuguese or
math tests) against the corresponding school-year dropout rate and the per-
formance of the mayor’s party in the preceding election suggests that our
measures of political success are not correlated with other school quality
measures (i.e. the estimated coefficients for political performance are statis-
tically insignificant).

A more serious matter is the possibility that our measures of information
flow be correlated with unobserved determinants of school decentralization.
We argue that this is not so. Firstly, we present some evidence that our
information measures are uncorrelated with most of the unobserved deter-
minants of adoption. This can be seen in Tables 6 and 7, where our school
quality measures are based on the dropout rate and on the failure rate,
respectively.

We observe that dropping our control variables from the estimated model
has very little effect in our conclusions, except when UNDIME-grouping
fixed effects are not accounted for, which turns our political-grouping esti-
mates insignificant. In this sense, we argue it is plausible that any exist-
ing (unobserved) confounding factors distorting our results are most likely
grouping (spatially)-based.
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Secondly, in order to further explore such circumstance, we conduct the
following exercise: (i) for each municipality m, we randomly select a mu-
nicipality n from those belonging to an UNDIME-grouping contiguous to
that containing m. We then construct new “synthetic” neighborhoods for
m consisting of the corresponding n-neighborhoods! discounted by those
municipalities originally belonging to any of the three m-neighborhoods.
This procedure is illustrated in Figure 4 below for the municipality of Ibi-
una (in red), where the selected municipality (Eldorado) is displayed in
yellow and the discarded neighbors are crossed. (i) Then, we recompute
our measures of information flow based on these artificial neighborhoods and
reestimate model (1) using such measures. Steps (i) and (ii) are replicated
1,000 times.3?

Figure 4: Illustration of the Reconfiguration of Neighborhoods

Finally, for each of our six regressors of interest, we nonparametrically
estimate the probability distribution of the corresponding parameter estima-
tors (obtained by redefining the neighborhoods to preserve some spatially
correlated factors, but abandoning the UNDIME-grouping structure). We

3'That is, m’s new neighborhood of contiguous UNDIME-grouping municipalities
neighborhood is taken to be n’s contiguous UNDIME-grouping municipalities, and so
on.
32This discounting of municipalities may in principle lead to the construction of empty
neighborhoods for some municipalities. Thus, in order to obtain the same (original) es-
timating sample in every replication, the randomization in step (i) is remade until no
municipalities present empty synthetic neighborhoods.
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observe in all cases that the densities are approximately normal and sym-
metric around zero. Figure 5 below displays the kernel density estimates
- and corresponding normal densities - associated with the (artificial coun-
terparts of the) two measures for which a statistically significant effect was
found in our main results (column (3) of Table 3), i.e. politicaldeltasc, and
politicaldeltag e, -

In each panel, we also indicate the original estimate of the correspond-
ing effect with a green vertical line and the 95th percentile of the empirical
distribution with a blue vertical line. Thus, we observe that our original
estimate for the effect of learning from UNDIME-grouping contiguous mu-
nicipalities is above the 95th percentile of the corresponding kernel density
estimate, while the original estimate for the effect of learning from UNDIME-
grouping non-contiguous municipalities is (above the 90th percentile and)
slightly below the 95th percentile of the corresponding density; the four
remaining original estimates are between the 10th and 90th percentiles of
the corresponding estimated densities. Hence, we obtain some suggestion
that other geographically-based factors affecting the evolution of the decen-
tralization program are not driving our main results nor compromising our
social learning interpretation.

Figure 5: Robustness Check - Empirical Distributions

Kernel density estimate Kernel density estimate

Density
Density

4 2 0 2 Y 6 2 0 2 4
politicaldelta_ GCm politicaldelta_ GNCm

Kernel density estimate Kernel density estimate
Mormal dengity Mormal dengity

kernel = epanechnikov, bandwidth = 0.0279 kernel = epanechnikov, bandwidth = 0.0175
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6.2 Political Affiliation Heterogeneity in the Extent of Social
Learning

The evidence presented in our analysis that electoral considerations may
have been the essence of the learning process leading to the development
of the decentralization program suggests the question of how effective the
information links were, according to the political proximity of neighbors.
To investigate this matter we compute, for each municipality m, the pro-
portion (assuming values from zero to one) of municipalities, in each of its
neighborhoods, administered by mayors affiliated to the same party as m’s
(Yosamepartyy, , for N € {GC,GNC,NGC?}). We then construct interac-
tions of each of our measures of information flow with corresponding neigh-
borhood proportion of party “colleagues”. Table 8 presents the results of
reestimating model (1) adding those interactions to specification (3). When
the dropout rate is used to construct our quality measures (Column (1)) we
find evidence that political affiliation may have affected the degree to which
communication about school adoption was effective (one might think that
officials affiliated to opposing parties may have reasons not to trust each
other’s advices), at least in the neighborhood of non-contiguous UNDIME-
grouping peers. The coefficients on the interactions corresponding to that
neighborhood are positive and statistically significant.

Our results suggest for instance that, all else equal, a mayor with 10%
more party colleagues in that neighborhood, when faced with a net increase
of one political success (in that same neighborhood) is associated with an
adoption probability 35% higher.33

The reason why a similar pattern is not found for the neighborhoods
of contiguous municipalities may be due to the possibility that geographic
proximity enables (and induces*) mayors to corroborate by themselves any
information transmitted by their peers. In this sense, mayors would not
distinguish the information received from contiguous neighbors according to
their parties. On the other hand, when our quality measures are based on
the school’s failure rate, no statistically significant effect is found for the
introduced interactions.

7 Conclusion

This paper analyzes a specific scenario of decentralization of political respon-
sibilities over the public provision of services - that of primary schooling in
the state of Sao Paulo - in an attempt to investigate the relative relevance

33In fact, if we interpret one such interaction as the expected number of net successes
(in the respective neighborhood) communicated by party colleagues, our results suggest
that the impact of a net success transmitted by a party colleague is more than 20 times
that of a net success transmitted by officials affiliated to other parties.

34Via yardstick competition, for instance.
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Table 8: Conditional Probability of Decentralization - Discrete-

Time Proportional Hazards Model

0 @

politicaldeltage,, 0.325*** 0.328***
(0.113) (0.102)

politicaldeltage, * Y%osamepartyge, —0.511 0.631
(1.171) (1.559)

politicaldeltag e, 0.151*** 0.167***
(0.0574) (0.0624)

politicaldeltag e, * Yosamepartygye,, 3.516"* 1.191
(1.613) (0.989)
politicaldeltange, —0.0778 —0.0716
(0.0894) (0.0835)

politicaldeltaygc, * Yosamepartynge,, —1.223 —1.784
(1.820) (2.223)
qualitydeltage, 0.208 —0.0843
(0.232) (0.0940)

qualitydeltagc, * Y%osamepartyce,, 0.373 —0.376
(0.749) (1.428)

qualitydeltagye, 0.0543 0.0943
(0.167) (0.186)

qualitydeltagye, * Yosamepartyone,. 3.076* —3.147
(1.742) (3.475)
qualitydeltayge, 0.315 —0.0332
(0.269) (0.129)

qualitydeltayge, * Yosamepartynge, . — —2.321
(5.080)

Observations 6,273 6,273

Schools 1,598 1,598
Log-likelihood —337.4 —349.3

“There is insufficient variation in the sample to estimate this coefficient.

All other notes to Table 3 apply.
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of officials’s concurrent motivations over the adhesion to that particular pol-
icy, as well as the viability of successful implementation of public policies
in general (i.e. how capable are the political interests and present demo-
cratic institutions in promoting the alignment of the officials‘ behavior to
the actions intended by policymakers). We argue that such decentraliza-
tion reforms are characterized by local governments potentially presenting
(due to their lack of experience) an inferior information over the necessary
procedures for an adequate provision of the service under devolution. Such



occurence, in its turn, could be severely detrimental to the expansion of
these reforms whenever local governments may choose to adhere to them, as
in our case, and induce the realization of learning efforts. Thus, we focus on
the role of social (or, in this case, political) learning on the development of
the decentralization reform, exploring how the information exchange among
officials is configured and especially which aspects (dimensions of the re-
turns) of the newly assumed responsibilities are mostly valued by them in
the learning process.

We present evidence that social learning is indeed an important factor in
the diffusion of knowledge regarding primary education provision and in the
adhesion to the decentralization program. The challenge of identifying learn-
ing effects is adressed by making use of data regarding exogenously defined
information neighborhoods combined with conventional economic informa-
tion. We find that mayors are more likely to “adopt” state schools upon the
reception of good news about the electoral returns of decentralization, but
seem to be unaffected by considerations of provision quality improvement.
That is, mayors tend to assume the administration of state schools in their
municipalities when information neighbors experience an electoral success
associated to their previous adoption experiences. On the other hand, expe-
riences by information neighbors showing up to be successful in the quality
dimension seem to be ignored in the mayors’ decision making process over
school decentralization. Our suggestion that the learning process was mainly
driven by electoral considerations is further supported by the evidence that a
mayor tends to be more responsive to the information transmitted by party
colleagues, i.e. neighbors affiliated to the same party as his own.

In particular, we conclude that both the presence of social learning
among officials and of democratic mechanisms of public choice configured
key elements to the extension of the decentralization reform. In this sense,
the promotion of information exchange possibilities should be encouraged
and implemented by the higher levels of government in the event of intro-
duction of such programs. On the other hand, the question of whether the
adhesion to the program was effectively accompanied by the intended in-
crease in provision quality is a matter left for future research. We also note
that, while in this case the information networks were exogenously defined,
a proper evaluation of general policies involving the diffusion of knowledge
about newly introduced responsibilities/technologies should take into ac-
count the potentially endogenous process of information network formation.
While our evidence regarding the influence of political affiliation sheds some
light on how this process may occur in political contexts, further investiga-
tions are required.
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8 Appendix - School Neighborhood Data

In order to use GIS techniques to construct the public school neighborhood
variables, the 645 municipalities of the state of Sao Paulo were firstly divided
into two groups according to the size of their population. The first group,
the “large cities group”, contains all the 170 urban municipalities with pop-
ulations larger than 25,000 habitants in 2000. For these municipalities, the
IBGE provides digital maps of the census tracts, which can be combined
with digital street maps provided by the SEADE (Data Analysis Founda-
tion of the State of Sao Paulo) for all municipalities. The second group, the
“small cities group”, includes all urban municipalities with less than 25,000
habitants and all rural municipalities, for which the digital maps of census
tracts are unavailable.

Due to the partial availability of the digital census tracts maps, the
definition of the public schools’ neighborhoods employed varies according to
which municipality group a school belongs. We present the necessary steps
to create the public school neighborhood variables for each municipality
group separately:

8.1 Large Cities Group

For the schools located in large cities, the data are constructed using the
following steps:

Step (1): This consisted of finding the cartographic coordinates (latitude
and longitude, or the so-called "geo codes”) of each school. For 60% of the
schools, this could be accomplished using schools addresses and zip codes
provided by the school census data and the digital street maps provided by
the SEADE. For the remaining 40% of the schools there were no matches
between their address and the digital maps. For the public schools with
no match, the geo codes were obtained from hard copy maps kept by the
public schools administrators (either the municipal or the state secretaries
of education), that indicate the schools’ location.

Step (2): The second step consisted of defining the public school neigh-
borhoods and then aggregating the census tract data for the defined neigh-
borhoods. Since the law dictates that public school students must attend the
closest school to their homes, the neighborhood for each public school was
defined as the area closest to that school than to any other public school (the
area where the potential public school pupils are located). Due to public
schools attrition in the 1996-2003 period and the fact that the neighborhood
boundaries are sensitive to the number of schools within the municipality,
the public school neighborhoods were redesigned for every year in the sam-
ple. Once the boundaries of the school neighborhoods were defined, all the
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variables of the census tracts within a school’s neighborhood were aggre-
gated to the neighborhood level.

Step (3): This consisted of interpolating the household variables in the
2000 census with the 1991 census. The major problem in performing this
interpolation relies on the fact that the 1991 Population Census is not or-
ganized in census tracts. However, since both censuses (2000 and 1991)
variables are available at the municipality level, the interpolation at the
municipal level is possible. Under the assumption that the time variation of
the variables aggregated at the municipal level is a good proxy for the time
variation of the variables aggregated at the school neighborhood level, it is
thus possible to interpolate the variables at the school neighborhood level. In
short, we use the same line obtained for the interpolation of a given variable
aggregated at municipal level to interpolate the same variable aggregated at
the school neighborhood level. Based on this interpolation procedure we in-
putted the household variables aggregated at the school neighborhood level
for every public school.

8.2 Small Cities Group

As a consequence of the unavailability of the census tracts digital maps for
the municipalities in the small cities group, it is not possible to identify
the census tracts where the schools are located. It is thus impossible to
define the schools’ neighborhoods as was done for the schools in the large
cities group. To overcome this problem, we firstly classified the schools in
each municipality into two groups according to the region (urban or rural)
where they are located. Then, we took advantage of the fact that it is also
possible to identify the region (urban or rural) where the census tracts are
located to aggregate the household variables (provided by the census tract)
for the rural and urban areas in each municipality. Lastly, the household
variables aggregated for the rural areas were distributed uniformly among
the schools located in rural areas, while the household variables aggregated
for the urban areas were distributed uniformly among the schools located in
urban areas. Using the population census data interpolated (between 1991
and 2003) for the rural and urban areas of each municipality, it was then
possible to replicate this procedure for all the available years (1996 to 2003).
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