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The Local Political Economy Effects of School Construction
in Indonesia’

By MoNICA MARTINEZ-BRAVO™

A by-product of the extension of mass education is the increase in
the level of education of those eligible for political offices. This can
have a profound impact on the effectiveness of local governments.
In this paper, I examine the effects of a large school construction
program in Indonesia on local governance and public good provi-
sion. The results show that the program led to important increases in
the provision of public goods. Furthermore, I provide evidence con-
sistent with the hypothesis that the increase in the education of the

village heads was one of the main mechanisms behind these results.
(JEL D72, H41, H75, 121, O15, O17)

n the last decades, numerous developing countries have experienced unprece-

dented increases in school enrollment and educational attainment. A large num-
ber of studies have documented these changes and have examined the implications
for labor force productivity and economic growth (Bils and Klenow 2000, Duflo
2001, among others). However, less is understood about the local political econ-
omy effects of a rapid increase in the level of educational attainment. One import-
ant implication of the extension of mass education is that the level of education of
potential candidates to local political offices increases. This, in turn, can lead to
changes in the quality of leaders ultimately elected and have a profound impact on
the effectiveness of local governance.

In this paper, I investigate the impact of a large school construction program in
Indonesia—known as INPRES program—on village governance and public good
provision. Between the years 1974 and 1978, 61,000 new schools were constructed,
which doubled the existing stock of schools.
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A key challenge of this project is to discern whether changes in public good pro-
vision are driven by changes in local governance or by the increase in the education
of the labor force. To isolate the effects of changes in local governance, I combine
the presence of the school construction program with other sources of variation.
First, Indonesian adults can join the labor force when they are 16 years old, but they
have to wait until they turn 25 in order to contest the village head position. Hence,
the effects on public good provision that are driven by the influx of educated candi-
dates start taking place considerably later in time. Second, village electoral calen-
dars are not synchronized. Consequently, the timing of the first village head election
in which newly educated cohorts are eligible to run as candidates is staggered across
villages. My main identification strategy combines the intensity of the school con-
struction program with the timing of village elections to isolate the effects on the
public good provision that are driven by changes in local governance.

In order to conduct this research design, I construct a village-level panel data-
set of approximately 10,000 villages in the island of Java between the years 1986
and 2003. I create this panel by merging several waves of the Indonesia village
census (Potensi Desa) which is collected every three or four years. These data con-
tain information on the level of provision of a number of public goods, such as the
number of health facilities, household access to basic services, and the number of
schools. To my knowledge, this is one of the largest panel datasets, in terms of the
number of administrative units, ever used to document the evolution of public good
provision in a developing country.

Using these data, [ implement a Differences-in-Differences strategy that provides
estimates of the impact of the first election to which newly educated cohorts run as
candidates on public good provision. In particular, I compare public good provision
in each village before and after the first post-1992 election, and across villages that
have already held their post-1992 election to those that had not. The inclusion of
village fixed effects controls for any time-invariant unobserved determinant of the
level of public good provision, such as geographic characteristics, cultural factors,
and the quality of informal institutions. Furthermore, I include year fixed effects
which capture changes over time that affect all villages in a similar way. Since the
year when the newly educated cohorts join the labor market is the same across vil-
lages, the year fixed effects control for part of the secular improvement in the level
of education of the labor force.!

The main set of results shows that the first election to which newly educated
cohorts could run as candidates led to important increases in the provision of key
public goods: number of doctors, presence of primary health care centers, and access
to basic services, such as safe drinking water and garbage disposal. Furthermore, I
show that the effects are stronger for villages where the 1970s school construction
program was more intense. This is as expected, since those are the villages that
should have experienced greater improvements in local governance. The effects are
also heterogeneous across villages as a function of villagers’ demands for public

By a similar argument, the year fixed effects also control for part of the increase in the education level of the
population eligible to vote. The minimum voting age is 17 years old across Indonesia. See Section V for further
discussion.
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goods: The public goods that improve the most are those in worse condition at
baseline.

The main identifying assumption is that the timing of the village elections and
their interaction with school construction intensity is quasi-random (i.e., as good as
randomly assigned conditional on controls). I provide evidence of the validity of
this assumption. In particular, I show that the timing of the election is uncorrelated
to preexisting trends of a large number of covariates and that the results are robust
for controlling for the main determinants of the school construction program.

There are different mechanisms through which the influx of educated candidates
could have affected local governance and public good provision. In a second part of
the paper I explore the empirical relevance of the different mechanisms. A particular
channel, which based on the existing literature seems particularly important, corre-
sponds to inducing increases in the education of the village head that is ultimately
elected (Evers 2000). I show that the first election where newly educated cohorts
could run as candidates led to a significant increase in the level of education of the
village head. Furthermore, I show that this increase was more pronounced in vil-
lages that experienced a more intense school construction program in the 1970s. In
contrast, [ provide evidence that changes in other characteristics of the village head,
such as age or gender, cannot account for the results. I also show that changes in
the education of the electorate do not seem to be an important driver of the results,
since controlling for the average education of the electorate in each village does not
affect the results.

Under the assumption that the increase in the education of the village head is the
main channel behind the estimated increases in public good provision, I compute
the implied elasticities. The evidence implies that every extra year of the education
of the village head increases the availability of primary health centers, doctors, and
safe drinking water by 13 percent, 11 percent, and 3 percent, respectively.

Finally, I explore the channels through which the increase in education of village
heads could improve public good provision. I provide suggestive evidence that more
educated village heads reallocate the village budget toward development projects.
Furthermore, the results suggest that more educated village heads manage develop-
ment projects more efficiently: Implementing a methodology analogous to Rasul
and Rogger (forthcoming), I show that, conditional on the type of project and on the
completion rate, more educated village leaders complete projects in less time.

This paper relates to a number of different literatures. First, it relates to the lit-
erature that has studied the political economy effects of the extension of mass edu-
cation. This literature has typically focused on its impact on institutional change
and democratization (Lipset 1959; Acemoglu et al. 2005; Glaeser, Ponzetto, and
Shleifer 2007), or on political attitudes and democratic values (Milligan, Moretti,
and Oreopoulos 2004; Dee 2004; Campante and Chor 2012; Friedman et al. 2016;
Wantchekon, Kasnja, and Novta 2015). My paper contributes to this literature by
focusing on a particular channel through which the expansion of mass education
leads to better development outcomes: the improvement on the quality of local gov-
ernance. Since a large fraction of public goods in developing countries are provided
locally, improvements in the quality of local governance have a large potential to
improve the well-being of the poor. In this aspect, this paper also relates to the
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nascent literature on the determinants of public sector effectiveness in developing
countries (Dal B6, Finan, and Rossi 2013; Hanna and Wang 2016; Callen et al.
2014; Ashraf, Bandiera, and Lee 2015; Rasul and Rogger forthcoming).

Second, this paper is related to the literature that examines the impact of the level
of education of politicians on their performance. Besley, Pande, and Rao (2005) find
that the level of education of village heads in India is correlated with lower corrup-
tion. Besley, Montalvo, and Reynal-Querol (2011) exploit natural deaths in office of
heads of state to document that the exogenous removal of a highly educated leader
has a negative impact on economic growth. This paper contributes to this literature
by exploiting within-country variation in the education of village leaders originating
from a large school construction program. It provides evidence consistent with the
education of village heads being the main channel behind the effects on public good
provision.

Third, this paper also relates to the recent literature in empirical political econ-
omy that studies the effects of institutional variations on the quality of local leaders.
Some examples are Ferraz and Finan (2011), Fisman et al. (2015), Gagliarducci
and Nannicini (2013), Brollo et al. (2013), and Beath et al. (2015). These papers
use the level of formal education of politicians as a proxy for their quality or level of
competence. This paper supports the idea that the education of politicians is a good
proxy for competence, since I find that a policy change that increased the education
of village heads is associated with significant improvements in the provision of a
range of public goods.

Finally, this paper relates to the literature that has studied the determinants of
local governance and public good provision in Indonesia. See, for instance, Evers
(2000), Olken (2010), and Alatas et al. (2012, 2013). This paper also relates to
the set of studies that have analyzed the impact of the INPRES school construc-
tion program in Indonesia. See, for instance, Duflo (2001, 2004), Breierova and
Duflo (2004), Somanathan (2008), and Ashraf et al. (2015). This paper contributes
to this literature by examining the impact of the program on the quality of local
governance, which has been unexplored by the previous literature. Furthermore, this
paper uses a novel dataset and empirical strategy.

The rest of the paper proceeds as follows. Section I describes the institutional
background with special emphasis on the process of provision of public goods.
Section II describes the data and the empirical strategy. Section III presents the main
results and robustness checks. Section IV explores the mechanism behind the main
effects and, finally, Section V concludes.

2This paper also relates to a recent paper by Carnes and Lupu (2016). The authors provide evidence that US
congressmen and Brazilian mayors with college education do not sponsor more bills and do not engage in more
corruption, respectively. The authors obtain these results by comparing highly educated politicians who entered
politics after close elections with other politicians. In contrast to their results, the current paper provides evidence
that more educated local politicians perform better and deliver more public goods.
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I. Institutional Background
A. Political and Administrative Context

Java is the world’s most populous island, containing 141 million people (57 per-
cent of the Indonesian population). The region is divided into four different admin-
istrative jurisdictions: provinces; districts; subdistricts; and villages, also known as
desa.’

The political context during the period of this study corresponds to the period of
General Soeharto rule (1965-1998), also known as New Order. Soeharto’s govern-
ment undertook several institutional reforms with the objective to centralize power
and to restrict political opposition. During this period, the country held elections every
five years for national- and local-level parliaments. However, these elections were
highly controlled and Soeharto’s party always obtained wide margins of victory.’

B. Village-Level Institutions

Village-level institutions experienced a profound transformation during the New
Order. When Soeharto took power, villages were considerably autonomous units
governed by a variety of different traditional customs. While in Java village elec-
tions were institutionalized by the Dutch colonial powers, in other islands villages
were ruled by hereditary leaders (Antlv 2003). Soeharto found this heterogeneity
in village governance structures not conducive for his objectives of top-down devel-
opment and political control. As a result, in 1979 a new law on village government
was adopted. This law imposed a uniform structure in village institutions across the
country. The village government was formed by the village head and the village
assembly. These reforms concentrated a high amount of power on the figure of the
village head: the village head was ex-officio the head of the village assembly and
had the right to appoint all of its members; village legislation and the village bud-
get were drafted by the village head in collaboration with the village assembly; the
village head also had the right to appoint all members of the village administration.
In exchange for this concentration of power in the figure of the village head, village
leaders had to be loyal to Soeharto’s party and to avoid political and social unrest in
their villages (Evers 2000, Antlov 2003, 2004).

During the Soeharto regime there were few venues for community participation
in village-level decisions. Villagers’ participation was mainly restricted to voting for
the village head position every eight years.” Candidates for the village head position

3There is another type of village known as kelurahan or urban wards that are excluded from the analysis.
Kelurahan have appointed village heads and do not serve for terms of a fixed amount of years. Eleven percent of the
villages in Java are kelurahan. For a more detailed description see Martinez-Bravo (2014).

“In 1998, Soeharto was forced to step down after losing crucial supports. A transitional government, led by
vice president Habibie, implemented a number of reforms that effectively democratized the political system. See
Martinez-Bravo (2014) for a more detailed summary of general elections during the New Order and the transitional
period.

SVillage elections were nonpartisan elections. All candidates were supposed to be supporters of Soeharto’s
party. The candidate with the most votes obtained the village head position. Villagers had to be at least 17 years old
to be able to vote in these elections. Seventeen is the minimum voting age in all elections in Indonesia.



VOL. 9 NO. 2 MARTINEZ-BRAVO: THE LOCAL POLITICAL ECONOMY EFFECTS OF SCHOOLS 261

were prescreened by upper levels. The fundamental objective of this prescreening
process was to ban entry of any candidate that could have a communist past or that
could be opposed to the Soeharto regime.” Nevertheless, among candidates loyal to
the Soeharto regime there was intense political competition in many villages and
there were reports of candidates spending up to hundreds of thousands of dollars in
campaign expenditures (Antlov 2003).

Eligible candidates for the village head position had to be at least 25 years
old. Once elected, the village head could serve at most two eight-year terms.
Village-level electoral cycles were not synchronized across villages and, hence,
villages held elections in different years. Indonesia has a tradition of allowing
the local officials to finish their term when implementing institutional reforms.’
Therefore, the accumulation of events of early termination of the term of the vil-
lage head—caused by death or by voluntary resignation—through the history of
village elections could generate variation in the election timing. See Section IIB
for further discussion.?

C. Village-Level Public Good Provision

Village-level public goods are provided by mainly two different mechanisms:
they are either funded by the regular village government budget, or they are funded
by the National Development Planning Process (P5D).”

Online Appendix Table 1 shows the village budget of the average village in the
year 1996. Most of the village government revenue, 64 percent, originates from
within-village sources.' Villages also receive a lump sum transfer from the central
government that amounts to 6.5 million rupiah and some smaller amounts from the
province and district governments. Village revenues are then allocated to routine
expenses or to development expenses. On average, 61 percent of total revenue is
allocated to development projects, mainly to fund transportation facilities, social
facilities, and general infrastructure expenses.

6See Section 7.1 in the online Appendix for a complete list of the requirements that candidates had to fulfill and
for additional discussion.

For instance, see Martinez-Bravo, Mukherjee, and Stegmann (2016) for a study that exploits district-level
variation in the timing of appointment of Soeharto mayors.

8 After the fall of Soeharto, the transitional government passed a law on regional governance (Law 22 of 1999).
The main change in village governance included in this law was the increase in the separation of powers between
the village legislative and the executive body (i.e., the village head). However, a number of subsequent regulations
limited the power of the legislative body to exert oversight over the village head. This led many observers to argue
that the village reforms had not represented a clear break from the institutional framework of the Soeharto regime.
(See Antlov 2003). Other aspects of village-level regulations, such as the electoral rules, minimum age require-
ments to become a village head, village funding, etc., were unchanged by the new law. Furthermore, the new village
law only came into effect once additional regulations were enacted, hence, not affecting village governance until
2002 or later. See Section IIIB for further discussion and robustness checks.

The discussion in this subsection is based on Evers (2000). This report was the result of the Local Level
Institutions Study. This study consisted of substantial data collection and case study analysis conducted in 48 vil-
lages in the year 1996. Evers (2000) provides in-depth discussion about public good provision in these villages and
how competent village leaders could influence the allocation of public goods.

19Revenues from village sources correspond to the sum of village original income (revenue from renting out
village communal property, e.g., fitisara land) and village community income (income contributed by households in
cash, labor, or goods to finance village development projects, swadaya).



262 AMERICAN ECONOMIC JOURNAL: APPLIED ECONOMICS APRIL 2017

One potential way through which the village government could affect the level of
public good provision is through the reallocation of expenditures of the village bud-
get. For instance, by spending less on administration and investing more in devel-
opment projects.'!

Public good provision could also be affected through better management of devel-
opment projects. During the period that corresponds to this study, most development
projects were managed by the village, even when funded by upper levels of govern-
ment.'2 Funds from upper level grants are typically used to buy materials necessary
for the project, while labor is provided by villagers. The tasks of coordinating labor
and raising any necessary additional cash contributions from villagers are typically
undertaken by the village government. A better management of the development
projects that is associated with lower rent seeking might attract more contributions
from villagers and, hence, lead to better public services.

An alternative venue through which villages could increase public good provi-
sion is by applying for additional funds from the National Development Planning
Process. Proposals are collected at the subdistrict level and then sent to the relevant
sectoral agency at the district level for evaluation. According to Evers (2000), many
village governments were not aware of these calls for proposals and, when aware,
they submitted poor quality proposals not backed by proper cost estimates. More
effective village governments might be better informed about these funding oppor-
tunities and may produce project proposals of higher quality.'?

D. The Sekolah Dasar INPRES Program

In the mid-1970s, Indonesia undertook one of the fastest school construction pro-
grams in the world to that date (World Bank 1990). Between the years 1974 and
1978, the stock of schools in Indonesia doubled: over 61,000 new primary schools
were constructed. This corresponded to one new school per 500 children ages 5 to
14 in 1971 (Duflo 2001, 2004). The program was named Sekolah Dasar INPRES
program, and it was mainly funded by oil revenues.

The INPRES program was designed by the central government. A number of
presidential regulations were enacted, which stipulated the number of schools to
be constructed in each district. This number was approximately proportional to the

! Although the size of the village budget is not large, villages could still afford to finance relevant development
projects. The total village budget revenue is about 40 million in 1996 prices, which corresponds to $93,000 cur-
rent 2010 USD-PPP adjusted. According to Evers (2000), a full school renovation cost 18 million rupiah in 1996.
Hence, if a village were to spend all its development budget (25.5 million rupiah) in school renovations, it could
fully renovate 1.4 schools every year.

12The data used in this project reveal that in 1986, 80.5 percent of all development projects undertaken in vil-
lages were managed by villagers themselves. See Section IVD for further discussion.

131n this paper, I examine the effects of a range of public goods. These public goods will be described in more
detail in the next section. Public goods differ on their main source of funding. Some public goods, such as primary
care health centers or doctors, are likely to be funded predominantly through the P5SD program. Other public goods
could be funded by the P5D program but also by village sources: for instance, improving access to safe drinking
water typically requires conducting some small scale infrastructure projects that villages regularly undertake and
fund. For larger infrastructure requirements, villages would be required to obtain funds from the PSD program.
Finally, other projects are funded and managed exclusively by the village government: that is the case of the system
for garbage bin disposal or the presence of health posts in the villages. Unfortunately, there are no data on the par-
ticular funding source for each public good present in the villages.
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number of school-aged children not enrolled in school prior to the program.'® Each
new school was designed to host 3 teachers and 120 pupils of primary school age.
In particular, children between the ages of 7 and 12 could attend these new schools.

II. Data and Empirical Specifications
A. Data

The main data used in this project corresponds to different waves of the Indonesian
Village Census (Potensi Desa). These data are collected by the Central Bureau of
Statistics (Badan Pusat Statistik) every three or four years. The data comprise a
large number of measures of public goods provided in the village, such as health and
educational facilities, and a host of village characteristics.'> Each year, the village
census has a different focus (agriculture, economy, or population), and, as a result,
several variables are not consistently reported in all waves of the village census. In
this paper, I focus on public good outcomes that are consistently reported across the
different waves of the survey.

To construct the dataset, I merge six different waves of the village census col-
lected between the years 1986 and 2003."¢ The Central Bureau of Statistics does not
keep consistent village identifiers across waves and, as a result, the merge has to be
implemented based on village names. Given the difficulty in merging datasets with
a large number of observations, I focus on the most populous island of Indonesia:
Java. The final dataset contains information on a balanced sample of 9,855 villages
comprised in 4 provinces and 82 districts."’

From the year 1986, the village census incorporates information on basic charac-
teristics of the village head, such as the highest level of education achieved, age, and
gender. Based on the information on the education level, I construct a measure of
the number of years of schooling of the village head that was in office at each point
in time. The 1993 village census also reports the length of tenure of the incumbent
village head. I use this variable to derive the predicted electoral calendar of each
village. In particular, I predict the timing of the upcoming election by using the date
when the the term of the incumbent village head in 1993 is scheduled to expire.
Using the timing of the expected election rather than the date of the actual election
can reduce the power of the empirical test. However, an important advantage of this
approach is that the expected timing is a more exogenous regressor than the actual

4Duflo (2001) shows that a 10 percent increase in the number of children not enrolled in school is associated
with a 7.8 percent increase in the number of schools. Hence, the program was less redistributive than intended.

15 Survey enumerators collect the answers from members of the village administration and also check village
administrative records. The measures of public good provision are typically easily verifiable in the village (e.g.,
number of schools or number of health facilities). Hence, this survey provides a quite accurate representation of the
level of public goods in these villages.

161 particular, the waves correspond to the years 1986, 1990, 1993, 1996, 2000, and 2003.

" The provinces included in the study are West Java, Central Java, East Java, Jakarta, and Yogjakarta. The
province of Jakarta is not included in the sample because all of its villages are urban wards (i.e., kelurahan) and,
hence, have a different governance structure. For more details on construction of the data see Section 7.2 in the
online Appendix.
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TABLE 1—SUMMARY STATISTICS

Observations Mean SD Years included
(1) 2 3) 4)
Number of population 59,130 3,195 1,654 19862003
Number of households 59,130 759 411 1986-2003
Primary school enrollment rate 9,851 0.94 0.10 1986
Percentage of rural households 59,130 0.63 0.31 1986-2003
Urban village 59,130 0.10 0.30 1986-2003
Distance to district capital 39,420 23.69 20.71 1990, 1993, 2000, 2003
Number of INPRES schools 9,855 0.89 0.72 1980
Primary health center in the village 59,130 0.10 0.30 1986-2003
Doctor in the village 59,130 0.12 0.33 19862003
Access to safe drinking water 39,420 0.77 0.42 1986—-1996
Number of health posts 38,748 4.08 247 1990, 1993, 2000, 2003
Garbage disposal 59,130 0.91 0.29 1986-2003
Number of primary schools 59,130 3.13 1.67 1986-2003
Number of high schools 59,130 0.41 0.75 1986-2003
Years of education of the village head 59,130 9.87 3.13 1986-2003
Years of education 25th percentile 59,130 6 — 1986-2003
Years of education 50th percentile 59,130 9 — 1986-2003
Years of education 75th percentile 59,130 12 — 1986-2003
Age of the village head 59,105 42.95 9.23 1986-2003
Age 25th percentile 59,130 36 — 1986-2003
Age 50th percentile 59,130 42 — 1986-2003
Age 75th percentile 59,130 49 — 1986-2003
Male village head 59,122 0.97 0.17 1986-2003

Notes: Summary statistics corresponding to 9,855 villages in 4 provinces and 82 districts. For most variables, infor-
mation is available for the years: 1986, 1990, 1993, 1996, 2000, and 2003.

election timing, since the predicted election timing is less likely to be correlated
with contemporaneous village-level shocks. 8/

presents some descriptive statistics. The average village in the baseline
sample comprises 3,195 people. Most of the inhabitants of these villages, 63 per-
cent, are employed in the agricultural sector and only 10 percent of the villages
are classified as urban, according to the Bureau of Statistics. Hence, the average
village in the sample corresponds to a considerably rural village. The data also con-
tain the number of INPRES schools constructed in each village. The average num-
ber of INPRES schools per village is 0.89, hence, confirming the large magnitude
of the school construction program.":?!| The next set of rows contains descriptive

18The only exception corresponds to villages where the village head reports having been in office for zero
or one year. In this case I have to use the actual timing of the previous election. See the online Data Appendix
(Section 7.2) for more information on how this variable is constructed. The results are robust to using the actual
election timing rather than the predicted election timing. See Section IIIB for more details.

19Note that whereas these data are rich in the number of jurisdictions covered, they contain limited information
about elections for the village head position. In particular, there is no information on turnout, vote shares, or on the
number or characteristics of competing candidates.

201 particular, 4,566 villages obtained one INPRES school, 2,122 villages obtained 2 INPRES schools, and
3,167 villages obtained no INPRES schools. See online Appendix Figure 1 for the distribution of schools by
province.

2I'The previous studies that analyzed the impact of the INPRES program have used administrative data col-
lected for this program (Duflo 2001). These data listed the number of schools to be constructed in each district. In
contrast, the data I use in this project are obtained from the village census and contain the number of schools that
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1st elections
after 1992

—
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1974 1983 1992 2000
INPRES 1st cohort 1st cohort
program affected turns 16 affected turns 25
begins l l
Can join Eligible for
the labor market village head
position

FIGURE 1. TIMELINE OF THE INPRES PROGRAM AND ITS EFFECTS ON VILLAGE GOVERNMENT

statistics of some of the outcomes of interest. About 10 percent of the villages have
a primary care health center in the village and 12 percent of the villages have a for-
mally trained doctor working in the village. Seventy-seven percent of villages have
access to safe drinking water (tap water or access to a pump). Ninety-one percent of
villages have access to some garbage disposal system (disposal using bins or holes).
Finally, each village has on average 3.13 primary schools, and there is 1 high school
for every 2.5 villages. The last set of statistics in Table 1 provides a description of
the characteristics of village heads. The average number of years of education of the
village head is 9.9. This level of educational attainment is comparable to the one of
the general population: According to Duflo (2001), the average years of schooling
in her sample of individuals was 7.98, while it was 9 for the sample of wage earn-
ers. The average age of village heads is 43 years old, while the median is 42. The
age distribution is right-skewed because there are a few villages where the village
head is quite old. A considerable fraction of village heads, 25 percent of them, are
younger than 36 years old. Finally, the table shows that the large majority of village
heads—97 percent of them—are male.

B. Main Empirical Specifications

presents the timeline of events, which is useful to illustrate the main
empirical strategy. The INPRES school construction program began in 1974.
Children start primary school in Indonesia at the age of seven. Hence, the first cohort
that could have completed primary school in the INPRES schools corresponds to
children that were seven years old in 1974. Nine years later, in 1983, this first treated
cohort turned 16 and joined the labor market. From that point on, every year one
more educated cohort joined the labor market. In 1992, individuals that belonged
to the first treated cohort turned 25 and became eligible candidates for the village
head position. However, since village head elections were held in different years, the

were actually constructed in each village. The measures on the number of INPRES schools from the two sources
are closely related. The main advantage of the data I use in this project is that they are provided at the village level,
hence, a much finer geographical area (on average, each district contains 383 villages).



266 AMERICAN ECONOMIC JOURNAL: APPLIED ECONOMICS APRIL 2017

newly educated cohorts were not able to run for election until the following village
head election. Village elections take place every eight years. A village that held a vil-
lage head election in 1991 had to wait until 2000 for the INPRES program to affect
outcomes through the village government office. In contrast, a village that held a
village head election in 1992 could have experienced the effects of the INPRES
program through changes in village governance from that point in time.

In other words, the year of the first election post-1992 captures the time when
cohorts fully educated in the INPRES schools could start running for office. Hence,
that is the year when the effects driven by improvements in the village governance
could start taking place. The shaded area of Figure 1 highlights the years when
the first election post-1992 could have taken place in different villages. See online
Appendix Table 2 for descriptive statistics on the timing of village elections.****

Before presenting the main empirical specification, I examine whether the timing
of the increase in public good provision corresponds to the timing of the first elec-
tion post-1992. With this objective, I divide villages into three groups depending on
when they held the village election. Since the data is available every three years, the
empirical predictions for all villages within the same group is the same: we expect
to start observing effects in 1993 for villages that held elections in 1992-1993, while
we expect to see effects from 1996 and 2000 for villages that held elections in
1994-1996, and 1997-2000, respectively.*

For each group of villages, I examine how the intensity of the INPRES school
construction program is associated with public good provision. In order to examine
the timing of the effect, I allow the effect to differ by calendar year. More specifi-
cally, I estimate the following model:

2003

(1) yvt = ﬁ0+ Z (55 XNum—INPRESV)’Ys_'_aV_’—5t+€vt’
s=1990

where y,, is the outcome of interest measured in village v and year ¢, §, is a dummy
that takes value one in year s, Num_INPRES, is the number of INPRES schools
constructed in village v, and «, are village fixed effects.

22 Java has a long history of village elections: village heads have been elected by popular vote during the last
150 years (Antlév 2000). The variation in the timing of elections across villages is driven by the accumulation
of early terminations of the eight-year terms of village heads throughout the history of village elections. Early
terminations of village heads’ term can be caused by death or by voluntary resignation of the village head. The
implementation of the village law of 1979 did not reset the electoral calendar of villages. The incumbent village
head was allowed to finish his eight-year term, before calling the following election. These historical events explain
the variation in electoral timing across villages and support the assumption of the quasi-randomness of the village
electoral timing.

23 Note that it is theoretically plausible that cohorts partially educated in the INPRES schools—i.e., for a few
years of their primary school education—contested the village elections earlier than 1992. However, there is no
empirical evidence that they had an effect on outcomes. In particular, the level of education of the village head only
starts being related to the intensity of the INPRES program after the first election post-1992. See Section IVA for
further discussion.

24The data are available for the following years: 1986, 1990, 1993, 1996, 2000, and 2003.
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FIGURE 2. YEARLY EFFECTS OF NUMBER OF INPRES SCHOOLS FOR DIFFERENT SETS OF VILLAGES

plots the coefficients ~, for the different sets of villages and for the main
outcomes of the paper.*> The vertical line denotes when we expect the coefficients
to become positive.

Figure 2, panels A—C examine the effects on the education of the village head.
Figure 2, panel A indicates that there is no effect for villages that held elections
shortly after 1992. The fact that very few of the cohorts educated in the INPRES
schools could contest the election by that time could explain the lack of effects.
However, for most villages—those holding elections between 1994 and 2000—the

25See Section I1I for further details on these outcomes. Figure 2 in the Online Appendix presents similar figures
for some additional outcomes.
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timing of the increase in village head education coincides with the post-1992 elec-
toral cycle. Figure 2, panels B and C show that the level of education of the village
head starts being related to the intensity of the INPRES program after the first elec-
tion post-1992, while there is no effect before that year.

The following rows of Figure 2 implement the same specification when exam-
ining a number of measures of public good provision: presence of primary health
centers, presence of doctors, and access to safe drinking water. In general, the results
do not show a significant pre-trend, and the main increase in public good provision
starts being related to the intensity of the INPRES school construction program after
the first election post-1992.7¢

These results suggest that once cohorts educated in the INPRES schools start
contesting elections we observe increases in both the education of village heads and
in public good provision. In order to assess the magnitude of the overall effect, 1
estimate the following empirical specification in the whole sample of villages:

(2) vy = Ao+ Aipostel92,, + \,postel92,, x Num_INPRES, + o, + 0; + €,

where y,, corresponds to the outcome of interest in village v and year ¢. The variable
postel92,, is a dummy that takes value one for all the periods ¢ after village v has
held its first village head election after 1992.7 The next regressor is the interaction
between the postel92,, dummy and a measure of intensity of the INPRES school
construction program (e.g., the number of INPRES schools constructed in the vil-
lage). Finally, «, are village fixed effects and &, are years fixed effects.* I present
robust standard errors, clustered at the district level.

A number of features of this specification are worth highlighting. First, since
there is variation across villages in the timing of the first election post-1992, the
postel92,, variable is not collinear with the year fixed effects. Controlling for year
fixed effects is particularly helpful because the year when the first educated cohort
joins the labor market is the same for all villages. Hence, the year fixed effects cap-
ture part of the secular improvement in the education of the labor force as well as
any other factors that change over time and that affect all villages similarly.

This reduced form specification is equivalent to a Differences-in-Differences
strategy where I compare the change in public good provision in each village before

26While occasionally the year before the predicted treatment experiences an increase in the coefficients, such
as in Figure 2, panel F; in other cases it experiences a decline, such as in Figure 2, panel K. Online Appendix
Tables 3.A and 3.B show the regression estimates that correspond to these figures. The last row of the table reports
the p-value of the joint significance test of all the pretreatment point estimates. As we can see, out of 18 regressions
only 2 of these tests are statistically significant at the 10 percent level, which could have been generated by chance.

27 postel92,; is constructed using the reported length of tenure of the village head in office in the year 1993. Tt
is important to note that, with the exception of villages that report a length of tenure lower than one year in office,
I use the next predicted election to construct the measure of the electoral timing. Using the scheduled election
instead of the actual election decreases the power of the empirical strategy, but increases our confidence on the
quasi-randomness assumption of the election timing. The results are robust to using the actual election timing rather
than the predicted election timing. See Section IIIB for further details.

28 Note that the INPRES intensity measure is defined in absolute values, while in Duflo (2001) it was defined
as number of schools per 1,000 children. Unfortunately, at the village level there are no measures of school-aged
children prior to the school construction program. However, villages in Indonesia are much more comparable to one
another than districts. Hence, the number of INPRES schools at the village level is a reasonable proxy for program
intensity. See Section IIIB for robustness checks controlling for village population.
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TABLE 2—DETERMINANTS OF TIMING OF VILLAGE ELECTIONS

Dependent variable: Year of the first election after 1992

Standard Standardized Standard error of
Coefficient error effect standardized coefficient
(1) (2) (3) (4)
log population —1.905 (1.603) —0.016 (0.013)
Percentage of rural households 0.008 (0.059) 0.002 (0.012)
Urban village —0.013 (0.020) —0.007 (0.010)
Share of land in agriculture 0.021 (0.094) 0.003 (0.012)
Number of doctors —0.057 (0.038) —0.018 (0.012)
Number of health centers 0.046 (0.172) 0.003 (0.011)
Number of health posts 0.011 (0.027) 0.004 (0.011)
Safe drinking water 0.080 (0.051) 0.019 (0.012)
Critical land 0.005 (0.017) 0.003 (0.010)
Bin garbage disposal —0.010 (0.019) —0.006 (0.013)
Asphalt/hard road 0.001 (0.016) 0.001 (0.011)
Horse-drawn cart (pedati) —0.023 (0.009) —0.020 (0.008)
Number of primary schools —0.053 (0.092) —0.006 (0.011)
Number of high schools —0.023 (0.022) —0.010 (0.009)
Village cooperative —0.023 (0.029) —0.009 (0.011)
Other type of village cooperative —0.032 (0.014) —0.024 (0.011)
Village group shop 0.003 (0.025) 0.001 (0.011)
Number of churches —0.075 (0.048) —0.018 (0.012)
Number of mosques 0.047 (0.030) 0.014 (0.009)
Number of markets —0.029 (0.046) —0.007 (0.011)
Number of banks —0.056 (0.029) —0.026 (0.014)

Notes: Bivariate regressions estimated in the cross section of villages. The dependent variable is the year of the first
election post-1992. The regressor of interest is defined by each row. In particular, it corresponds to the percentage
change of the corresponding covariate between two pretreatment years: 1986 and 1990. When information for 1990
is missing, I use the percentage change between 1983 and 1986. Columns 3 and 4 show the standardized (beta) coef-
ficient and its corresponding standard error; 9,855 villages are included.

and after the first post-1992 election and across villages that have already held
their post-1992 elections to those that have not yet held their post-1992 election.
Furthermore, I explore whether this effect is stronger for villages that experienced a
higher intensity of school construction.

I expect to obtain estimates such that A\, > 0: villages that had a more intense
INPRES school construction program in the 1970s should experience a greater
influx of educated cohorts contesting village elections and, hence, greater improve-
ments in public good provision after the first election post-1992.

The identifying assumption requires that the timing of the first village election
post-1992 and its interaction with the program intensity are quasi-random (i.e., as
good as randomly assigned, conditional on controls).?” In[Table 2| I test the validity
of quasi-exogeneity of the election timing. In particular, I document that the elec-
tion timing is uncorrelated to a large number of preexisting trends in village-level
characteristics.> Each row of Table 2 shows the results of a different cross-sectional
regression, where the dependent variable is the year of the first election post-1992

29 Since the treatment is staggered in time, the quasi-randomness assumption is equivalent to the “parallel trends
assumption” of standard Differences-in-Differences specifications.

39Note that, since the main specification controls for village fixed effects, the identification assumption does not
require that the timing of elections is independent of time-invariant village characteristics. Instead, it requires the
weaker assumption that the timing of elections is independent of underlying trends in village characteristics. For
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and the independent variable is the percentage change of the corresponding regres-
sor between the years 1986 and 1990. Columns 1 and 2 show the point estimates
and the standard errors, while columns 3 and 4 show the standardized (beta) coeffi-
cients and their corresponding standard errors. Out of 50 pairwise correlations per-
formed, only 3 of them are statistically significant at the 10 percent level or lower.
These represent 6 percent of the regressions performed, which is consistent with the
quasi-randomness assumption of the election timing.”'

The exogeneity of the election timing also supports the hypothesis that the inter-
action of the election timing and the intensity of the INPRES school construction
program is quasi-random. Note that the village fixed effects control for the main
effect of the intensity of the INPRES program and by all time-invariant determinants
of the allocation of the program. A remaining concern is the potential presence of
omitted time-varying village-specific factors that correlate to the presence of the
INPRES program and covary with the electoral cycle. In order to address this con-
cern, I follow a similar approach to the one presented in Duflo (2001) and show that
the results are robust to controlling flexibly by the initial level of school enrollment,
which was the main determinant of the allocation of INPRES schools. Similarly,
I show that the results are robust to controlling for the presence of other develop-
ment programs implemented during the sample period. See Section IIIB for further
discussion.

In a second empirical specification, I explore the presence of heterogeneous
effects across villages. More specifically, I study whether public goods, whose
provision was most deficient at baseline, experience the largest increases after the
first election post-1992. Increases in the quality of local government may not lead
to increases in all types of public goods. It is likely that the largest increases are
concentrated in those public goods that were in worse condition at baseline and,
hence, more highly demanded by villagers. To capture this, I estimate the following
specification:

3) Yu = Bo+ Pipostel92,,
+ [B,postel92,, x BadService,
+ Bspostel92,, x Num_INPRES,
+ By4postel92,, x BadService, x Num_INPRES,

+ o, + 0, + &y

instance, if villages with a low growth of public services held elections sooner in the 1992 to 2000 time window, the
identification assumption would not be satisfied.

31 The covariates that are predictive of the timing of elections are the availability of a horse-drawn cart in the
village, the presence of village cooperatives, and the number of banks. The full set of pairwise correlations are
available from the author upon request.
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where BadService, is a dummy that takes the value one if public good y was under-
provided at baseline (year 1986). The rest of the variables are defined as in (2). P9

I expect to obtain estimates such that [5’2 > Oand ﬂ4 > 0: villages with a greater
demand for a particular public good should increase their provision after the first
election post-1992, and to a greater extent for villages that experienced a more
intense INPRES construction program.

III. Results
A. Main Results: The Effect of the School Construction Program on Public Goods

Next, I present the results of estimating equation (2) when the dependent vari-
ables correspond to different types of public goods. In the main text of the paper,
I present the results for the availability of primary health care facilities in the
village, presence of doctors, and access to safe drinking water. These three are
important public goods that have a substantial impact on the health and well-being
of poor villagers. Because of space constraints I relegate to the online Appendix
the results on the number of health posts and the availability of a garbage disposal
system in the village.’”

I explore three different measures of intensity of the INPRES school construction
program: The number of INPRES schools (in deviations from its sample mean), a
dummy that takes the value one if at least one INPRES school was constructed, and
two dummies for whether one or two INPRES schools were constructed.’”

Each panel of [Table 3|presents the results for one of the three main public good
outcomes. As we can see, the interaction coefficients of the post dummy and the
measures of INPRES intensity are positive and statistically significant. Furthermore,
the evidence presented in column 4 suggests that the magnitude of the effects mono-
tonically increases with the number of INPRES schools constructed in the village.
This evidence suggests that, after the first election post-1992, public good provision
especially increased in villages that experienced a more intense INPRES school
construction. This is consistent with the hypothesis that those villages experienced
larger improvements in local governance due to the influx of more educated individ-
uals contesting village elections.

The results indicate that every additional INPRES school constructed in the vil-
lage leads to an additional increase in public good provision after the first election
post-1992 of 1.2 percentage points for primary health centers, 0.6 percentage points
for doctors, and 1.8 percentage points for access to safe water. To assess the magnitude

32When the variable is not available for the year 1986, I measure it using the year 1990. See Section 7.2 in
the online Data Appendix for a detailed definition of measures of public good provision, and for measures of
under-provision of public goods at baseline.

33Health posts correspond to posyandu, small community-based healthcare facilities that are responsible for
family planning and maternal and child care. Primary care health centers correspond to puskesmas and polyclinics,
where formally trained doctors and nurses provide basic medical services. I focus on these measures of public goods
because they are consistently reported across waves of the village census and because the village government is
involved in its provision. See Section IIIB for further discussion and for additional results.

34When the intensity measure is the number of INPRES in deviations from its sample mean, the coefficient \,
of specification (2) is interpreted as the effect of the post dummy for villages with an average number of INPRES
schools constructed. The interpretation of the interaction coefficient \, remains the same.
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TABLE 3—THE EFFECTS OF SCHOOL CONSTRUCTION ON PUBLIC GOOD PROVISION

() 2) 3) ()

Panel A. Dependent variable: Primary health center in the village

post first election after 1992 —0.005 —0.005 —0.016 —0.017
(0.003) (0.003) (0.004) (0.004)
post x num. INPRES schools® 0.012
(0.003)
post x num. INPRES > 0 0.017
(0.004)
post x INPRES schools = 1 0.013
(0.005)
post x INPRES schools = 2 0.024
(0.006)
Observations 59,130 59,130 59,130 59,130
R? 0.836 0.837 0.837 0.837
Mean of the dependent variable 0.10 0.10 0.10 0.10
Panel B. Dependent variable: Doctors in the village
post first election after 1992 0.001 0.001 —0.006 —0.006
(0.003) (0.003) (0.005) (0.005)
post x num. INPRES schools® 0.006
(0.003)
post x num. INPRES > 0 0.010
(0.005)
post x INPRES schools = 1 0.009
(0.005)
post x INPRES schools = 2 0.011
(0.007)
Observations 59,130 59,130 59,130 59,130
R? 0.820 0.820 0.820 0.820
Mean of the dependent variable 0.12 0.12 0.12 0.12
Panel C. Dependent variable: Access to safe drinking water
post first election after 1992 —0.003 —0.005 —0.017 —0.017
(0.005) (0.005) (0.007) (0.007)
post x num. INPRES schools® 0.018
(0.007)
post x num. INPRES > 0 0.019
(0.009)
post x INPRES schools 0 = 1 0.010
(0.009)
post x INPRES schools = 2 0.036
(0.014)
Observations 39,420 39,420 39,420 39,420
R 0.922 0.923 0.922 0.923
Mean of the dependent variable 0.77 0.77 0.77 0.77

Notes: Robust standard errors, clustered at the district level, are in parentheses. The sample
includes 82 districts and 9,855 villages. The unit of observation is the village-year level. The
years included in all regressions are 1986, 1990, 1993, 1996, 2000, and 2003, except for access
to safe water, which is not reported for years 2000 and 2003. The number of observations var-
ies because of missing values in the dependent variables. All regressions control for village
fixed effects and year fixed effects.

$The number of INPRES schools is defined in deviations from its sample mean.
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TABLE 4—HETEROGENEOUS EFFECTS OF SCHOOL CONSTRUCTION ON PUBLIC GOOD PROVISION

Dependent variables:

Primary health center Doctors Access to safe
in the village in the village drinking water
Interaction:  Interaction: Interaction:  Interaction: Interaction:  Interaction:
Num. Dummy Num. Dummy Num. Dummy
INPRES INPRES INPRES INPRES INPRES INPRES
schools schools > 0 schools schools > 0 schools schools > 0
(1) @) (3) (4) s) (©)
Dep. var. mean 0.10 0.10 0.12 0.12 0.77 0.77
post first election after 1992 —0.056 —0.055 —0.063 —0.063 —0.044 —0.044
(0.005) (0.005) (0.005) (0.005) (0.006) (0.006)
post x measure of INPRES 0.000 —0.001 0.000 —0.000 —0.000 0.000
school intensity (0.000) (0.001) (0.000) (0.000) (0.000) (0.000)
post x bad baseline 0.055 0.040 0.069 0.060 0.160 0.126
service (0.004) (0.005) (0.005) (0.007) (0.019) (0.033)
post x bad baseline service 0.014 0.021 0.007 0.013 0.057 0.057
x INPRES sch. intensity (0.003) (0.005) (0.004) (0.005) (0.023) (0.036)
Observations 59,130 59,130 59,130 59,130 39,420 39,420
R? 0.837 0.837 0.821 0.821 0.924 0.924

Notes: Robust standard errors, clustered at the district level, are in parentheses. The sample includes 82 districts
and 9,855 villages. The unit of observation is the village-year level. The dependent variable is defined by the col-
umn headings. The years included in all regressions are 1986, 1990, 1993, 1996, 2000, and 2003, except for access
to safe water, which is not reported for years 2000 and 2003. In the odd columns, the measure of INPRES school
intensity used corresponds to the number of INPRES schools in deviations from its sample mean. In even columns,
the intensity measure corresponds to a dummy for any INPRES schools constructed in the village. In columns 1
and 2, bad baseline service equals one for villages with no primary care facilities in year 1986. In columns 3 and 4,
bad baseline service equals one for villages with no doctors in year 1986. In columns 5 and 6, bad baseline service
equals one for villages with no access to purified drinking water in 1986. The number of observations varies because
of missing values in the dependent variables. All regressions control for village fixed effects and year fixed effects.

of these effects, I compute the change in public good provision after the first election
post-1992 for villages with one INPRES school over the sample mean. The results
suggest that these villages experience increases in these public goods of 7 percent,
6 percent, and 1.7 percent, respectively, over the corresponding sample mean.*> |
Appendix Table 4 in the online Appendix, presents the results on number of health
posts in the village and access to garbage disposal system. The results suggest that,
villages with one INPRES school over the sample mean, experience an increase in
health posts of 0.7 percent and in access to garbage disposal of 1.8 percent, over their
corresponding sample mean. However, these effects are less precisely estimated.
[Table 4|explores whether these results are heterogenous across villages based
on villagers’ demands. It is unlikely that an improvement in local governance leads
to increases in all types of public goods. Instead, I expect better quality of gov-
ernance to improve those public goods that were in worse condition at baseline.

35These estimates are obtained by adding the coefficients on the post-1992 election dummy and its interaction
with the number of INPRES schools constructed, and then dividing by the corresponding sample mean.

36Note that all specifications include year fixed effects. Hence, the negative coefficients on the uninteracted
post-1992 election dummy indicate that, in villages with no INPRES schools, public good provision increased less
than for the average village. Villages did not experience actual declines of the availability of public services over
the sample period.
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To investigate this possibility I estimate specification (3).?” I present the results
for two measures of INPRES program intensity: the demeaned number of schools
constructed (columns 1, 3, and 5) and the dummy for any INPRES school con-
structed (columns 2, 4, and 6).

The last row of coefficients presents the estimates on the triple interaction between
the post dummy, the measure of the INPRES program intensity, and the dummy for
bad service of the corresponding public good at baseline. As the table shows, the
coefficients associated with this triple interaction are positive and statistically signif-
icant. The results are similar for both measures of INPRES program intensity.

These estimates suggest the effects presented in Table 3 are stronger for villages
with bad quality of service at baseline. In those villages, the additional increase in
public good provision per extra INPRES school constructed is of 1.4 percentage
points in the likelihood of having a primary health care center, of 0.7 percentage
point in the likelihood of having a doctor, and 5.7 percentage points in the likelihood
of access to safe drinking water.’%/?”

Overall, these results suggest that villages with higher intensity of the INPRES
program became more sensitive to underlying village needs in the provision of pub-
lic goods. This is again consistent with the hypothesis that those villages experi-
enced greater increases in the quality of village governance and, as a result, public
good provision became more responsive to the needs of villagers.

B. Robustness Checks

In this section, I explore whether the results are robust to alternative econometric
specifications and different sets of controls.displays the robustness checks
on the results presented in Table 3. Column 1 includes controls for log population.
The results are highly robust, hence, reducing the concern that different sizes of
villages could affect the results. Column 2 incorporates as controls the pretreatment
value of the corresponding dependent variable interacted with year fixed effects. The
results are robust to this alternative specification. This mitigates the concern that vil-
lages with different levels of pretreatment public goods had differential underlying
trends of public good provision. In other words, it mitigates the concern of mean
reversion. Column 3 adds as controls the pretreatment value of the three covariates
that were correlated to the timing elections (reported in Table 2), interacted with

371 define villages with bad quality of service as follows: in columns 1 and 2, villages with no primary care
facilities in 1986; in columns 3 and 4, villages with no doctors in 1986; in columns 5 and 6, villages with no access
to purified drinking water in 1986. See Section 7.2 in the online Appendix for further details.

38 Note that for some public goods, the coefficient of the uninteracted postel92,, dummy is negative and statis-
tically significant. This suggests that villages with low demand for a specific public good and no school construction
experienced a lower expansion of that public good, relative to villages where there was high demand. There is not an
a priori prediction of the sign of the unineteracted coefficient: it is possible that entrepreneurial village heads trans-
ferred resources from public goods in low demand to public goods in high demand within a village, consequently,
leading to lower growth of public goods that were not in high demand.

390Online Appendix Table 5 shows the results for the number of health posts and system of garbage disposal.
While the triple interaction is not statistically significant, adding the four coefficients led to positive effects, sug-
gesting that villages with poor quality of service and high number of INPRES schools experienced an increase in
public good provision. These results predict an increase of 1.9 in the number of health posts and an increase of
34 percentage points in the availability of a garbage disposal system, for villages with bad service at baseline, and
at least one INPRES school.
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TABLE 5—ROBUSTNESS CHECKS OF THE EFFECTS OF SCHOOL CONSTRUCTION ON PUBLIC GOODS

Additional controls:

Pre- Enrollment
treatment Pre- and water
dependent treatment and Pre-
log variable covariates sanitation treatment
population X year FE x year FE x year FE effects
(1 2 3) 4) )
Panel A. Dependent variable: Primary health center in the village
post —0.005 —0.005 —0.005 —0.005 —0.005
(0.003) (0.003) (0.003) (0.003) (0.003)
post x num. INPRES schools® 0.012 0.014 0.012 0.012 0.013
(0.003) (0.003) (0.003) (0.003) (0.003)
1 year before election x num. INPRES schools® 0.005
(0.004)
2 year before election x num. INPRES schools® 0.005
(0.004)
3 year before election x num. INPRES schools* 0.005
(0.003)
Observations 59,130 59,130 59,130 59,106 59,130
R? 0.837 0.838 0.837 0.837 0.837
Mean of the dependent variable 0.10 0.10 0.10 0.10 0.10
p-value joint significance of pretreatment interactions 0.221
Panel B. Dependent variable: Doctors in the village
post 0.001 0.000 0.000 0.001 0.001
(0.003) (0.003) (0.003) (0.003) (0.003)
post x num. INPRES schools* 0.006 0.007 0.006 0.006 0.007
(0.003) (0.004) (0.003) (0.003) (0.004)
1 year before election x num. INPRES schools® 0.001
(0.005)
2 year before election x num. INPRES schools® 0.005
(0.004)
3 year before election x num. INPRES schools® 0.006
(0.003)
Observations 59,130 59,130 59,130 59,106 59,130
R? 0.820 0.821 0.822 0.821 0.820
Mean of the dependent variable 0.12 0.12 0.12 0.12 0.12
p-value joint significance of pretreatment interactions 0.280
Panel C. Dependent variable: Access to safe drinking water
post —0.005 0.000 —0.005 —0.005 —0.005
(0.005) (0.004) (0.005) (0.005) (0.005)
post x num. INPRES schools® 0.018 0.013 0.017 0.017 0.019
(0.007) (0.006) (0.007) (0.007) (0.008)
1 year before election x num. INPRES schools® 0.003
(0.007)
2 year before election x num. INPRES schools® 0.001
(0.007)
3 year before election x num. INPRES schools® 0.005
(0.004)
Observations 39,420 39,420 39,420 39,404 39,420
R? 0.923 0.933 0.923 0.923 0.923
Mean of the dependent variable 0.77 0.77 0.77 0.77 0.77
p-value joint significance of pretreatment interactions 0.690

Notes: Robust standard errors, clustered at the district level, are in parentheses. The sample includes 82 districts
and 9,855 villages. The unit of observation is the village-year level. The years included in all regressions are 1986,
1990, 1993, 1996, 2000, and 2003, except for access to safe water, which is not reported for years 2000 and 2003.
The number of observations varies because of missing values in the dependent variables. All regressions control
for village fixed effects and year fixed effects. Additional controls are included as shown in the column headings.
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year fixed effects. The results are robust to this specification as well. Following the
specifications in Duflo (2001), column 4 includes as controls the primary school
enrollment rate in 1986—the first year of our sample—interacted with year fixed
effects. Furthermore, I include an indicator of whether the village received a water
and sanitation program, that was contemporaneous to the INPRES school construc-
tion program, interacted with year fixed effects. This mitigates the concern that the
results are driven by time-varying factors that correlate to the determinants of the
program.

Column 5 explores the presence of pre-trends in the interaction of the post dummy
with the INPRES program intensity. Note that the absence of pre-trends was graphi-
cally examined in Figure 2. To further investigate the presence of pre-trends, I display
in Table 5 the interaction terms of the measure of INPRES intensity with dummies
for one, two, and three years before the first election post-1992. The omitted category
corresponds to the interaction with four or more years before this election. The results
show that the interaction of the post-dummy and INPRES intensity is highly robust
to the inclusion of flexible controls in the pre-trend. Furthermore, the coefficients of
the pretreatment interactions are, in general, small and insignificant. The last row
of each panel shows that the pretreatment interactions are jointly insignificant.*"

Another set of concerns relates to the presence of other development programs
during the 1990s and 2000s. If the determinants of the allocation of the INPRES
program in the 1970s correlate with the demands or needs for national develop-
ment programs three decades later, the effects could be mistakenly attributed to
the improvement in local governance. Note that the empirical design mitigates, to
some extent, this concern. First, the inclusion of village fixed effects controls for all
time-invariant determinants of the allocation of development programs. Second, the
main identifying variation combines the INPRES program with the village-specific
electoral calendar. Since the timing of implementation of national-level programs is
unlikely to be related to the village electoral calendar, the year fixed effects would
control by the potential implementation of these programs.

A related concern, consists of the differential impact of the 1998 East Asian
financial crisis across villages. If villages that obtained the INPRES schools were
also more negatively affected by the crisis, the crisis-mitigation spending might be
a confounding factor.

Online Appendix Table 8 investigates these concerns. The first column for each
outcome shows that the results are robust to flexibly controlling by the incidence
of the economic crisis. I follow the work of Chen (2010) and use the fraction agri-
cultural land in the village devoted to rice cultivation—denoted as wetland—as
a proxy for low impact of the economic crisis. This exploits the fact that, during
the crisis, the price of rice increased much more relative to the price of other food

400nline Appendix Table 6 provides the robustness checks for the number of health posts and the garbage
disposal system. The point estimates and the standard errors are robust to the different specifications, with the only
exception of controlling for pretreatment values of the dependent variable, which increases the magnitude of the
effect for number of health posts, and reduces it for garbage disposal system. These outcomes show no pre-trends in
the interactions with the INPRES school intensity. Finally, online Appendix Tables 7A and 7B show the robustness
checks of the heterogenous results presented in Table 4. The results of this alternative specification are also highly
robust to the addition of the previously discussed controls.
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items. The results are unaffected by these controls. The second to the fifth column
for each outcome incorporate controls for the IDT program and by a number of
crisis-mitigation programs.*! The results are also unaffected. Finally, the last col-
umn for each outcome incorporates all the above controls in a single specification.
As we can see, the results are highly robust. Overall, the empirical evidence does
not support that the results presented in this paper are driven by the implementation
of other national-level programs or by the differential impact of the economic crisis.

The results are also robust to excluding from the sample villages that held elec-
tions during the late 1990s. As discussed in Section 2, during those years Indonesia
experienced important political and economic changes. A potential concern is that,
during that period, village elections were different in nature, and this could have
led to particular dynamics that affected public good provision. Online Appendix
Table 9 presents the results. The first column of each outcome presents the baseline
results for comparison. The second and third column of each outcome drops from
the sample villages that had elections in 1999-2000 and 1998-2000, respectively.
The results are fully robust to the first sample restriction. The results decrease in
statistical significance when implementing the second sample restriction. However,
this is not surprising since this restriction eliminates 67 percent of the sample. Still
the point estimates are similar to the baseline results.*

IV. Mechanisms

The results presented so far indicate that the first village election in which
INPRES-educated cohorts can run as candidates leads to increases in public good
provision. These increases are larger for those goods demanded by villagers and in
areas where the INPRES school construction program was more intense. There are a
number of different channels through which the influx of educated candidates could
have led to changes in public good provision. A first set of mechanisms relate to
the characteristics of the village head that is ultimately elected in those elections. A
particular characteristic, which based on the Indonesian literature seems especially

“IThe Inpres Desa Tertinghal (IDT) program was implemented in the late 1990s and consisted of a village-level
credit rotating fund that was targeted to poor individuals in the village. The IDT program is considered as one of the
precursors of the Kecamatan Development Program (KDP). See Guggenheim et al. (2004).

“21n the online Appendix, I also present some additional robustness checks. Online Appendix Table 10 shows
that the results are robust to adding as controls the covariates presented in Table 5 interacted with the post dummy,
instead of interacted with the year fixed effects. Online Appendix Tables 11.A and 11.B show that the results are
robust to defining the post-1992 election dummy according to the actual election timing, rather than the predicted
election timing. Online Appendix Table 12 shows the results for other outcomes available in the village census for
the six waves corresponding to the sample period. First, I examine the effects for presence of irrigation, usage of
electricity or kerosene for cooking, and availability of motor transportation in the village. The results suggest there
are no effects on these variables. While the measures could be affected by the actions of the village government,
they could also be provided by the private sector or crowded out by private sector goods—such in the case of toilets.
Hence, it is unclear that the village government is fully accountable for the presence of these goods in the village.
The next set of columns examine education facilities, such as number of kindergartens, number of primary schools,
and number of high schools. The results suggest that there is an increase in the availability of these goods after the
1992 election, in particular in those villages with more INPRES schools. However, I do not focus on these outcomes
because the construction of INPRES in the 1970s could have affected the demands for school facilities in the fol-
lowing decades. Column 8 reports the effects on the presence of asphalt roads. The results indicate that there is not
a significant effect. Finally, note that all results of the paper are robust to adding a full set of province fixed effects
interacted with year fixed effects as controls. The results are available from the author upon request.
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TABLE 6—FIRST STAGE: THE EFFECTS OF SCHOOL CONSTRUCTION ON VILLAGE HEAD EDUCATION

Dependent variable: Years of education of the village head

(1) 2 3) “ ) (6)

Mean of the dependent variable 9.87 9.87 9.87 9.87 9.87 9.87
post first election after 1992 0.433 0.429 0.367 0.364  0.299 0.294
(0.089) (0.088) (0.087) (0.087) (0.092) (0.090)
post first election after 1992 x num INPRES schools® 0.110 0.113
(0.057) (0.062)
post first election after 1992 x INPRES schools > 0 0.095
(0.075)
post first election after 1992 x INPRES schools = 1 0.029
(0.076)
post first election after 1992 x INPRES schools = 2 0.238
(0.119)
post x young VH 1.125 1.129
(0.126) (0.125)
post x young VH x num INPRES schools® 0.035
(0.118)
Observations 59,130 59,130 59,130 59,130 59,105 59,105
R? 0.583 0583 0583 0583  0.588 0.588

Notes: Robust standard errors, clustered at the district level, are in parentheses. The sample includes 82 districts.
The unit of observation is the village-year level. The sample includes 9,855 villages. The dependent variable is the
number of years of education of the village head in office in the corresponding village and year. The years included
in all regressions are 1986, 1990, 1993, 1996, 2000, and 2003. All regressions control for village fixed effects and
year fixed effects.

$The number of INPRES schools is defined in deviations from its sample mean.

important, is the level of education of the village head. A more educated village
head could be more entrepreneurial and start more development projects. It is also
likely that additional years of schooling enhance the cognitive skills of village
heads, allowing them to implement development projects more effectively. In the
next subsections, I explore the effects of the school construction program on village
head characteristics. I also investigate the relevance of alternative channels, such as
village-specific changes in the level of education of the electorate.

A. The Effect of School Construction on Village Head Characteristics

Education of the Village Head.—The results in explore whether the first
election in which newly educated cohorts can contest the election leads to more
educated village heads being elected. I estimate variations of equation (2) when
the dependent variable is the number of years of education of the village head.
Column 1 shows that the first election post-1992 leads to an increase of 0.43 in the
years of education of the village head. This effect represents a 4.4 percent increase
over the sample mean.

Columns 2 to 4 show that the increase was higher in villages where the INPRES
program was more intense. For instance, column 4 suggests that villages that had
the highest intensity of INPRES school construction experienced an increase in the
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education of the village head of 0.6 years of schooling, which represents a 6.1 per-
cent increase over the sample mean.

Panels A to C of Figure 2 illustrated the timing of the increase in village head
education for different sets of villages. The figures show that villages that adopt
elections after 1994 experienced a sizable increase in the education of the village
head that coincides with the timing of elections. Note that the figures also show a
clear absence of pre-trends in the years leading to the first election post-1992. In
addition to supporting the validity of the empirical strategy, this result also suggests
that the entry of cohorts partially educated in the INPRES schools does not result
in a more educated village head. To further illustrate this point, Figure 3 in the
online Appendix presents a similar figure restricted to villages that held elections
between 1997 and 1999. These villages also held elections between 1989 and 1991.
However, for the pre-1992 electoral cycle we observe no effects, while the effect is
sizable for the post-1992 electoral cycle.

Changes in the Local Political Equilibrium.—The results presented in Table 6
suggest that the entry of young and educated candidates changed the local political
equilibrium and, as a result, a more educated village leader was elected. Data lim-
itations prevent an exhaustive analysis of the nature of this change in the political
equilibrium. In particular, no dataset has systematically recorded the characteristics
of the candidates contesting village elections.

In order to mitigate the scarcity of data, I hired an Indonesian research assistant to
conduct online searches on village elections. He was able to obtain information on
the age and education of candidates for 38 village-level electoral contests that took
place between 2009 and 2015 in 10 districts.™ Despite the limited geographic and
time coverage, these data provide anecdotal evidence about the characteristics of the
pool of candidates of some village elections.

Online Appendix Table 13 presents some summary statistics. Panel A reproduces
information from the main dataset for comparison. Panel B summarizes the informa-
tion on village election candidates, obtained through online searches. On average,
each election has about four contestants. The average number of years of education
of the winner—i.e., the resulting village head—is 12 and the average age is 42.8.
Note that the age composition of the village head is quite similar to that of our main
dataset. Hence, it is likely that the age profile of candidates in our main dataset is
also similar to that featured in the online data.

The last set of rows report descriptive statistics for the youngest contestant of each
election. On average, the youngest contestant is quite young: 34 years old, 9 years
younger than the average winner. Figure 4 in the online Appendix presents the age
distributions of the youngest contestant and of the village head. First, we observe
that the age distribution of the youngest contestant is substantially shifted to the left,
with respect to the age distribution of village heads. Second, there is a substantial
mass of villages that had at least 1 contestant of very young age: 31.6 percent of

“3The source of information was typically news portals and Indonesian district government websites. The
research assistant was required to provide the link to the online source.
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villages had a contestant younger than 30 years old and 63 percent of villages had a
contestant younger than 35 years old.

Using this information I can compute what percentage of villages in the estimat-
ing sample could have had a contestant that attended the INPRES schools. Note
that as reported in online Appendix Table 2, most villages have their first election
post-1992 in the second half of the period 1992-2000. In villages that held their
election later, a higher number of cohorts educated in the INPRES schools were eli-
gible to run as candidates in the first election post-1992.* To compute the fraction
of elections that could have had a contestant that attended the INPRES schools, 1
use the empirical distribution of dates of the first election post-1992 and assume that
all elections had the age-distribution of contestants that we observe in the new data
collected. The results suggest that 40 percent of the electoral contests in the sample
could have had at least one contestant that attended the INPRES schools. This cor-
responds to a substantial fraction of villages.

Note that the reduced form results presented in Tables 3 and 4 are likely to be
driven by improvements in local governance in this 40 percent of villages. However,
the magnitude of the implied effects is still plausible: this would suggest that vil-
lages with one INPRES school over the mean, and where there was a young entrant,
experienced increases of 17 percent, 15 percent, and 4.2 percent in their likelihood
of having access to health centers, doctors, and safe drinking water after the first
election post-1992.

Next, I discuss the empirical relevance of two ways in which the entry of these
cohorts could have resulted in a more educated village head. First, one of the new
entrants could obtain the largest vote share and become the new village head. The
second channel would emerge if the entry of new candidates generated an equilib-
rium effect: the new configuration of electoral supports could lead to changes in the
identity of the preferred candidate, even when the preferred candidate is not among
the cohort of new entrants. For instance, the competition of more educated entrants
could make the level of education a more salient characteristic of candidates. As a
result, among two leading candidates, the population might start preferring the more
educated one after the entry of more educated cohorts. This could happen even if
the two leading candidates were established candidates, hence, not members of the
new cohorts of entrants.

Columns 5 and 6 of Table 6 investigate the empirical relevance of each of these
two channels. I create a dummy—*“Young VH”—that takes value one if the village
head elected after the first post-1992 election was young enough to have attended
the INPRES schools.* Eighteen percent of the villages elected a village head who
was young enough to have attended the INPRES schools in the first election after
1992. This implies that among the 40 percent of villages with at least 1 young can-
didate, 45 percent of them resulted in the young candidate elected as village head. In

column 5, I interact the Young VH with the postel92,,, dummy. The results suggest

“For example, in villages that held elections in 2000, 8 cohorts potentially educated in the INPRES schools
could run as candidates for the first time: those aged between 25 and 33.

45 This dummy takes the value 1 if the village head was 25 years old or younger and the village had elections in
1992, and takes the value 1 if the village head was 26 years old or younger and the village had elections in 1993, etc.
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that the increase in the level of education of the village head was much stronger
in villages where the elected village head was young enough to have attended the
INPRES schools. In those villages, the increase in the education of the village
head was of 1.4 years of education, which represents a 14 percent increase over the
sample mean. However, even in villages where the village head elected in the first
election after 1992 was too old to have attended the INPRES schools, there was
also a small increase in the years of education of the village head: the uninteracted
post-1992 dummy is positive and statistically significant. Hence, these results sug-
gest that while the two types of changes in the political equilibrium seem to play
some role, the first one—younger entrants becoming the village head—is quantita-
tively more important.*®

Age and Gender of the Village Head.—There is a large literature on the effects of
gender of politicians on policy outcomes (see for instance Chattopadhyay and Duflo
2004 and Clots-Figueras 2011, 2012) and a recent literature on the effects of the
age of politicians (Alesina, Troiano, and Cassidy 2015). In order to explore the rele-
vance of these characteristics in the Indonesian local context, I estimate the baseline
econometric specification when the dependent variable is the age of the village head
or a dummy for whether the village head is male. The results on age are presented
in online Appendix Table 14. They suggest that the age of the village head declined
by 3.2 years after the first election post-1992. However, the intensity of the INPRES
program does not seem to be associated with a differential change in age. This sug-
gests that changes in the age of the village head are unlikely to be the driver of the
expansion of public goods which, as shown in the previous section, was particularly
strong in villages with more intensive school construction programs.

Online Appendix Table 15 shows that there are no effects on the likelihood that
the village head is male. This is not surprising given that in only 3 percent of the
villages the village head is a woman. Hence, changes in the gender composition are
unlikely to be a relevant mechanism behind the results.

B. The Effect of School Construction on the Level of Education of the Electorate

The previous subsection provided evidence that the INPRES program increased
the average education of village heads. However, the INPRES program also led to
increases in the educational attainment of the population. Since the population elects
the village head, some of the effects in public good provision could potentially be
driven by a more educated electorate. Previous research on the effects of educa-
tion on political attitudes has produced mixed results: while Milligan et al. (2004)
and Friedman et al. (2016) find that more educated individuals are more informed
about politics, the authors of these studies do not find evidence that more education
makes individuals more likely to turn out to vote. Milligan et al. (2004) find that
more educated individuals participate more actively in community meetings, while

46 Column 6 presents results where the interaction with the intensity of the program are incorporated. While
both interaction terms are positive, the triple interaction term is imprecisely estimated.
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Friedman et al. (2016) find no effects on participation in politics or community
affairs.*’

It is possible that part of the results presented in this paper are driven by more edu-
cated villagers demanding greater provision of public goods. Note that the empiri-
cal specification mitigates, to some extent, this possibility. The main identifying
variation exploits the combination of the INPRES intensity with the village-level
electoral calendar. Furthermore, the year fixed effects control for all secular changes
that affect all villages in a similar way. Since the minimum working and voting ages
are the same across Indonesia, in all villages every year one more educated cohort
joins the labor force and the electorate. To the extent that the increase in the aver-
age education attainment of these groups is similar for all villages, these increases
would be captured by the year fixed effects. However, if there are differential trends
across villages, there could be residual variation in the education of the electorate.

The most direct way of testing for this possibility is to control for the average
education of the electorate in each village. I construct a time-varying, village-level
measure of the average level of education of population eligible to vote using the
Indonesia Population census. Online Appendix Table 16 shows the baseline results
when adding as a control the average education of the electorate.*S The results show
that, with the exception of number of doctors, changes in the average education of
the electorate are not associated with changes in public good provision. Furthermore,
the coefficients on the post-1992 election and its interaction with the intensity of the
INPRES school program are remarkably stable to the introduction of controls for
the education of the electorate.

Note that this should not be interpreted as suggesting that the education of the
electorate is not a relevant factor in the provision of public goods. The empirical
strategy adopted in this study probably controls by a large fraction of the secular
increase in the level of education of the population. Therefore, it is natural that
adding controls for direct measures of the education of the electorate does not affect
the results. Overall, it is unlikely that the level of education of the electorate is an
important driver of the results presented in this paper.

47 For identification, Milligan et al. (2004) exploit changes in compulsory schooling laws in the United States
and the United Kingdom. They find positive effects of the level of education on the likelihood of turning out to vote
in the United States, but this result is driven by the fact that more educated individuals are more likely to register
to vote. The authors do not find effects on the likelihood to vote in the United Kingdom, where registration is
automatic. Friedman et al. (2016) conduct a randomized control trial in Kenya. A random set of schools obtained
a scholarship program for top performing girls. The authors study how political attitudes changed for girls that the
treatment induced to stay longer in school.

“8The 2000 population census contains a representative sample of the population of Indonesia. I was able to
obtain measures of the education of the population for approximately 20 percent of the villages in the sample. For
these villages, I obtain the average education of the population above 17 years of age at each point in time. For
villages with missing information, I use the average value of this variable for neighboring villages (in particular, I
use the average for villages within the same subdistrict). A few subdistricts are dropped from the sample because I
was unable to identify any of their villages in the population census. For each of the outcomes presented in online
Appendix Table 16, the first column reproduces the baseline results restricting the sample to the set of villages for
which there are measures from the population census. The second column of each outcome includes as controls the
average education of the population.
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C. The Effect of the Village Head Education on Public Good Provision

The results presented so far suggest that the most likely mechanism behind the
estimated increase in public good provision is the increase in the level of educa-
tion of village heads. This mechanism is also consistent with the literature on the
Indonesian village context. The high concentration of power in the figure of the
village head during the Soeharto period made the village head a key player in the
management of village public goods (Evers 2000, Antlov 2003).

In this subsection, I combine the results from Tables 3 and 6 to infer the implied
elasticities for public good provision per extra year of education of the village head.
Villages with one INPRES school over the sample mean experience an increase of
0.54 in the years of education of the village head after the post-1992 election. These
villages also experience increases of 0.7, 0.7, and 1.3 percentage points in the like-
lihood of having a primary healthcare center, doctors, and access to safe water. If
the identified increase in these public goods was only driven by the education of the
village head, these results would imply that every year of education of the village
head increases the provision of these public goods by 13 percent, 11 percent, and
3 percent, respectively.

These results suggest that the increase in the education of village heads could
account for 44 percent, 32 percent, and 69 percent of the increase in the provision of
each of these public goods over the sample period.*?"

Overall these results suggest that the increase in the education of village heads
could account for a substantial fraction of the provision of public goods over the
sample period.

D. Additional Results

Since the higher education of village heads is one of the most likely mecha-
nisms for the estimated effects in public good provision, it is important to investi-
gate through which channels they could deliver more public goods. Based on the
Indonesian qualitative literature and on my own conversations with experts in vil-
lage governance, I identify three main ways through which village heads can affect
public good provision in their villages:

(i) obtaining more funds from upper levels of government;
(ii) reallocating village government expenditures towards development projects;

(iii) using village funds and managing development projects more efficiently.

49During the sample period the average years of education of the village head increased by 3.3. T compute
the predicted increase in public good provision using the aforementioned elasticities. Then I divide this predicted
increase by the actual increase in each public good during the sample period.

91n Section 7.3 of the online Appendix, I present the complete set of 2SLS results, a detailed discussion on the
identification assumptions, and a number of additional robustness checks.
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One way of providing evidence for these channels is to study the effect of village
head education on the different components of the village budget. Information on
the village budget is provided for the year 1996. Hence, I estimate the following
cross-sectional specification:

(4) yvp = ﬁO + /81 educv + ’Vp + X/vp6 + Evpv

where y,, is the amount of a particular budget category in village v of province p,
educ, is the level of education of the village head, ~, are province fixed effects, and
X, is a vector of village-level controls.”" I estimate equation (4) by OLS and by
2SLS. In the latter methodology, I instrument the education of the village head using
a dummy that takes value one if the village has had its first election after 1992 by the
year 1996, which corresponds to the year when information on the village budget
is available.

Online Appendix Table 17A shows the results on different sources of village
government revenue, and online Appendix Table 17B shows the results on village
government expenditures. The OLS results suggest that villages with more educated
village heads have higher total revenues and that this is driven by sources of income
within the village. However, the 2SLS results are very imprecisely estimated and,
hence, the results are not conclusive. The results also suggest that more educated
village heads do not obtain more funding from upper levels through the transfers to
the village budget.

Online Appendix Table 17B shows the effect on village government expenditures.
The results suggest that more educated governments spend more on infrastructure,
expenses in goods, and social facilities. These results are consistent with the hypoth-
esis that more educated village heads reallocate the village budget towards develop-
ment expenses.

In|Table 7,1 explore the impact of the education of village heads on the number
and characteristics of development projects undertaken in the village. Information
on development projects is available for the years 1983 and 1986. Hence, I estimate
equation (4) by OLS and 2SLS in a cross section of villages where the dependent
variable is different characteristics of these projects.’? The 2SLS specification uses
as instrument the average education of the village head in neighboring villages.
Column 1 in panel B suggests that one additional year of education of the village
head increases the number of development projects in the village by 0.17. However,
the effect is not statistically significant. The estimate becomes more precise when I
examine the effect on the number of projects managed by the village (column 2). In
this case, one additional year of education increases the number of village projects
by 0.21. The data also provide information on the main source of funding for each

31The controls include a quartic in log population and a quartic in the percentage of households whose main
occupation is in agriculture. Since this specification does not include village fixed effects, it is important to add
these other additional controls.

52Note that information on the education of the village head is reported in the year 1986, but not in 1983. I
combine both waves in order to increase the precision of the estimates, but still the analysis is cross-sectional. The
dependent variables are defined as the average characteristics of projects undertaken in village v in the years 1983
and 1986.
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TABLE 7—EFFECT OF VILLAGE HEAD EDUCATION ON DEVELOPMENT PROJECTS

Dependent variables:

quber of prgcect;'by. Project
main source of funding: duration
Number By central (controlling
of projects By central government for project
Number of  managed by By the government  budget Project completon
projects the village villagers grants allocation duration and type)
(1) () (3) (4) (5) (6) (7)
Dep. var. mean 5.66 4.56 2.38 1.48 1.49 3.56 3.56
Panel A. OLS
Years of 0.015 0.026 0.025 —0.013 0.004 —0.040 —0.036
educ. VH (0.013) (0.012) (0.012) (0.006) (0.006) (0.013) (0.013)
Panel B. 2SLS
Years of 0.169 0.213 0.238 —0.094 0.042 —0.245 —0.175
educ. VH (0.108) (0.095) (0.107) (0.060) (0.052) (0.071) (0.069)
Observations 9,855 9,855 9,855 9,855 9,855 7,637 7,637
R? (OLS) 0.123 0.075 0.093 0.054 0.104 0.008 0.076

Notes: Robust standard errors, clustered at the district level, are in parentheses. Columns 1 to 5 correspond to
cross-sectional regression where the unit of observation is the village level. The dependent variable in column 1
corresponds to the number of development projects undertaken in the corresponding village between the years 1983
and 1986. The dependent variable in columns 2 to 5 corresponds to the number of projects that had the characteristic
defined by the column heading. The regressor of interest corresponds to the years of education of the village head
in office in 1986. Columns 6 and 7 correspond to regressions at the project level. Each observation corresponds to
a development project undertaken in the years 1983 or 1986. The regressor of interest corresponds to the years of
education of the village head in office in 1986 in the village where the project was undertaken. Panel A shows the
OLS results, while panel B shows the 2SLS results where the average education of village heads in neighboring vil-
lages is used as instruments for the education of the village head. All regressions include province fixed effects, a
quartic on log population, and a quartic on the percentage of rural households as controls.

project. Columns 3 to 5 suggest that the increase in the number of projects is mainly
driven by projects funded by villagers and not by projects funded by upper levels of
government. While this is inconsistent with mechanism (i), an important caveat is
that the list of development projects recorded in the village census might not have
been an exhaustive list. It is possible that village leaders were more likely to report
projects funded by village sources, since those may have been the projects for which
villagers had a greater sense of ownership.

Overall, these results suggest that mechanisms (ii) and (iii) are empirically rel-
evant, but are not fully conclusive about mechanism (i). In other words, I find that
more educated village heads reallocate resources toward infrastructure and social
facilities, and engage in more development projects managed by the village.

In order to test whether more educated village heads are more effective manag-
ers, I develop a measure of efficiency in the management of development projects.
Following an analysis analogous to Rasul and Rogger (forthcoming), I examine
within-type-of-project variation on duration of projects. For a subset of projects
there is information on the duration of the project, the completion rate, and the type
of project. I estimate a regression analogous to (4) where the unit of observation is
the project level. Column 6 of Table 7 explores the effect of village head education
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on project duration. Both the OLS and the 2SLS results suggest that more educated
village heads spend less time on development projects. However, this result could
be confounded by more educated village heads engaging in less ambitious projects.
The results presented in column 7 include dummies for the type of project and dum-
mies for the completion rate of each project. The coefficient on the education of the
village head remains negative and statistically significant.” This evidence suggests
that for the same type of project, villages with more educated village heads are able
to achieve a given completion rate in less time than villages with less educated vil-
lage heads. This constitutes highly suggestive evidence that better educated village
heads are better managers of development projects. This in turn could explain why
villagers are more willing to contribute to these projects and also the overall increase
in the number of projects managed by the village.

V. Discussion

This paper investigates the impact of a large school construction program in
Indonesia on public good provision. By combining the presence of the program
with the staggered timing of village elections, I isolate the effects that are driven
by changes in local governance. The results show that public good provision sub-
stantially increased after the first election where newly educated cohorts could run
as candidates, especially in villages that experienced an intense INPRES school
construction program in the mid 1970s. Furthermore, the effects are heterogeneous
across villages: public goods increased more in villages where there is a particular
underlying demand for that specific public good.

In the second part of the paper, I explore the mechanisms behind these results.
First, I provide anecdotal evidence that suggests that 40 percent of the elections
had a candidate that could have attended the INPRES schools. It is likely that the
entry of these candidates led to changes in the local political equilibrium. I provide
evidence of this by documenting that the village head that resulted from these elec-
tion had more years of education. In contrast, other characteristics of village heads
did not experience significant changes after these elections. Furthermore, I provide
evidence that changes in the level of education of the electorate cannot account for
these results. This suggests that the increase in the level of schooling of the village
head is a key driver of the increase in public good provision.

Building on this insight, I compute the implied elasticities. If the identified
increase in these public goods was only driven by the increase in the education of
the village head, these results would imply that every year of education of the village
head leads to increases of 13 percent, 11 percent, and 3 percent in access to health
centers, doctors, and safe drinking water, respectively. These results could account

53More formally, the specification I estimate in column 7 is the following:

Yiyp = Bo+ Preducyy + Brcompletionjy, + Bstypejyy + Bycompletionjy, X typejyp + vp + X'vpﬁ + Eyps
where subindex j denotes the project, yjy), is the duration of project j that took place in village v in province p,
completionj,, are a set of dummies for different completion intervals, and zypej,, are a set of dummies for each

type of project. Interactions of these two sets of dummies are also included. The rest of the controls are the same
as in specification (4).
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for 44 percent, 32 percent, and 69 percent of the increase in the provision of each of
these public goods over the sample period.

Additional empirical results suggest that more educated village heads achieve
higher public good provision by reallocating funds towards development projects
and managing them more efficiently.

Overall, these findings indicate that improvements in the level of education of
village heads could generate large increases in household access to basic services.
The results of this paper are consistent with the recent literature that suggests that
the level of human capital of the public sector is a key determinant of state capacity,
public good provision, and long-run development in developing countries.

Still, there are a number of open questions. First, it would be interesting to eval-
uate if the same results would apply to other contexts where local leaders had less
autonomy over public good provision. Second, it is unclear what specific constraints
educated village heads overcame. The evidence that they manage projects more
efficiently could suggest that their skills and cognitive abilities might have been
enhanced by staying extra years in school. However, it could also be that the entry
of younger and more educated cohorts in the village electoral contests breaks a pre-
vious equilibrium of elite capture. Discerning between these different hypotheses
seems a fruitful area for further research.
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