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1 Introduction

Participation in secondary education remains low in many developing countries, especially at the
upper secondary level. Although expanding access through public investment remains a policy priority
(Crawfurd et al., 2021), many of these countries also have a sizable private sector that operates alongside
public schools and compete for similar students (The World Bank, 2025). Expanding public secondary
provision can therefore alter market dynamics by intensifying competition and changing the incentives
faced by both private providers and students. Yet systematic evidence on how such expansions affect

private schools and students remains scarce.

In this paper, we study how students and private providers respond to increases in public secondary
supply. We exploit Indonesia’s large-scale expansion of public high schools during the 2000s. Indonesia
provides an ideal setting for this analysis: it is a large developing country with an active private
education sector that competes directly with public schools. At the end of the 1990s, despite good
lower-secondary coverage, Indonesia’s 40% upper-secondary enrollment rate lagged behind comparable
countries. In response, the government launched an ambitious construction program that built over

6,000 public high schools and added more than 2.4 million upper-secondary seats over 15 years.

We estimate the effects of this expansion using a staggered Difference-in-Differences (DiD) design that
exploits variation in the timing and intensity of school construction across Indonesian districts. The
government targeted districts with initially low-high school participation—expansion districts—, with
limited construction in already well-serviced districts—control districts. The roll out was also staggered,
with some districts starting construction earlier than others. We leverage these features, together with
the recent advances in the DiD literature, to estimate the dynamic effects of the expansion. Our main
results rely on event-study estimates that aggregate 2x2 DiD designs a la Callaway and Sant’Anna
(2021), which avoid the pitfalls of traditional Two-Way Fixed Effects (TWFE) estimators (Baker et al.,

2025).

We begin by documenting the scale and persistence of the government’s intervention. After the
expansion began, public high school construction in targeted districts rose sharply and remained high
for more than a decade. In the first eight years alone, new public schools nearly doubled the number of
high schools in these districts, adding about 9% of the district’s initial stock each year. The expansion

increased capacity in both the general academic track—aimed at continued study at universities—and



the vocational track—aimed at direct labor-market entry—roughly in proportion to their initial sizes.

Next, we show how private providers responded to the public expansion. In Indonesia, public high
schools are generally cheaper but charge tuition broadly comparable to private schools, and both
compete for overlapping student pools. Despite the scale of the government’s intervention, we find
little evidence of crowding out among private schools. Construction of private schools in expansion
districts did not slow; if anything, it increased slightly two to five years after expansion began. Overall,
private school investment continued at a comparable pace in both expansion and control districts after

the intervention began.

Greater competition from public schools could have affected providers other than market entry, such
as changes in student composition or tuition income. If public schools were perceived to be of higher
quality than private schools, marginal high-performing students in private schools could be drawn
to the newly created public schools. However, exit exam data show that private school students in
treated districts did not score worse after the expansion. Competition from new public schools could
also have reduced private school revenues, limiting their expansion. Instead, we find continued private
entry. These results suggest that in settings with low baseline secondary participation, governments

can expand public supply without substantially affecting the private market.

Next, we examine students’ responses to the public expansion. The intervention increased upper-
secondary enrollment by roughly four percentage points within five years—an increase of about 12%
relative to the baseline rates. Furthermore, we find positive spillovers at lower levels of education:
middle school enrollment also rose as the availability of upper-secondary schools expanded, consistent

with higher perceived returns to continued schooling.

However, we find substantial heterogeneity in the enrollment gains by gender and parental background.
The largest gains in high school attendance occurred among male students from more advantaged
families. Five years after the expansion, enrollment in this group had risen by over 6 percentage points
(p-p.)- In contrast, women’s gains were smaller (3 p.p.) and driven by less educated households. This
pattern contrasts with responses at the middle-school level, which were similar across genders and

driven by those with less-advantaged backgrounds.

These results suggest that while the expansion successfully reduced the cost of attending upper-

secondary school in underserved areas, the marginal beneficiaries were primarily students who faced



lower barriers to participation. In contrast, when access is already widespread, as in middle school,

further expansion tends to draw in more disadvantaged students at the margin.

Our paper first contributes to the literature on the impact of expanding educational access by providing
new evidence on the effects of expanding upper-secondary education in a large developing country.
While most existing evidence focuses on the effects of increasing supply at the primary level, evidence
at the secondary level is scarcer. For example, Duflo (2001) estimated the effect of building primary
schools in Indonesia, while Burde and Linden (2013) and Barrera-Osorio et al. (2022) estimated the effects
of village schools in Afghanistan and Pakistan, respectively. These programs increased enrollments
by 32-55 p.p. Khanna (2023) evaluated India’s District Primary Education Program (DPEP). Evidence
for higher levels of education has focused on the provision of scholarships or the enactment of free
secondary education (Brudevold-Newman, 2021; Crawfurd and Ali, 2022)." Our paper complements
this literature by providing evidence on the effects of increasing public upper-secondary access in a

large developing country where upper-secondary is not free.

We also contribute to the literature studying the private provision of education. Existing studies have
highlighted that policies enacted by governments often have unintended impacts on the provision of
education by private operators. Dinerstein and Smith (2021) found that increased funding to public
schools led to an increased exit and reduced entry among private schools in New York. Meanwhile,
ideological competition with public schools led to the expansion of religious schools in Indonesia after
the 1970s (Bazzi, Hilmy and Marx, 2025). Still, private provision need not always be adversarial to public
schools. In Pakistan, private provision with public funding was used to increase access to schooling
for disadvantaged children (Barrera-Osorio et al., 2022). Additionally, Andrabi et al. (2024) found an
education multiplier, where test scores in private schools also increased following a grant program to
public schools. Our paper provides evidence on the interaction between private and public schools

resulting from a nationwide expansion of public schools.

'Koppensteiner and Matheson (2021) looked into secondary school expansion in Brazil and its relationship to teenage
pregnancy.



2 Indonesian Secondary Education and Its Expansion

2.1 Secondary Education in Indonesia

The Indonesian secondary education system is vast, comprising a total of 100,685 schools and servicing
approximately 19 million students annually (Ministry of Education, 2025; Central Bureau of Statistics,
2018). It is divided into two levels: middle school or lower secondary (grades 7-9, with roughly 11.9
million students) and high school or upper secondary (grades 10-12, with 9.6 million students). Students
start middle school at age 13 and high school at age 16. As of 2018, overall enrollment in secondary stood
at 70% of the secondary-age population: 79% for middle school and 61% for high school (Central Bureau
of Statistics, 2018). These rates place Indonesia roughly at the median for middle-income countries and

well below the 93% average for high-income countries (The World Bank, 2025).

Secondary schools can either be secular or religious. The vast majority of students (88%) attend
secular schools, which are regulated by the Ministry of Education. These schools follow curricula
more traditionally associated with secondary education (math, sciences, etc). After completing middle
school, students in the secular system may choose between two high school tracks: general (SMA by
its Indonesian acronym) or vocational (SMK). In contrast, schools in the religious system emphasize

religious education and are regulated by the Ministry of Religious Affairs (Bazzi, Hilmy and Marx, 2025).

General high schools (SMAs) account for 55% enrollment and are geared toward preparing students
for college. Their curriculum includes subjects such as math, physics, chemistry, and biology, as
well as social sciences. Students choose between two curricular streams: natural sciences or social
sciences. Students in the natural sciences stream study physics, chemistry, and biology, along with
additional hours of mathematics, while those in the social science stream study geography, economics,
and sociology, with fewer math hours. In addition to stream-specific courses, students in both streams

take Indonesian, English, religious education, civics, arts, and physical education.

Vocational schools (SMKs) account for 35% of secondary enrollment and prepare students for direct
labor-market entry. Their curricula emphasize technical training and progressively allocate more time
to vocational subjects and internships. Time allocation to vocational instruction rises from 26% in grade
10 to 72% in grade 12. Nationwide, vocational high schools offer training for diverse vocational fields,

including performing arts, business, I'T, energy, and engineering. Technician tracks—such as computer



and network technology, light vehicle maintenance, and motorcycle repair—are among the most popular
and are predominantly male. Other popular tracks, such as accounting and office administration, attract
mostly female students. These programs are widely available, with about three-quarters of all SMKs
offering at least one of them. The vocational system also includes more specialized programs, such as

crustacean aquaculture and thread manufacturing (Ditjen Vokasi, 2021).

Indonesian education also features a sizable private sector presence. Private schools account for a
significant share of schools at all levels. At the upper-secondary level, they represent 63% of all the
secular schools, and 42% of the enrollment. Although this share of private enrollment is relatively high
when compared to other middle countries, it is comparable to those of India (58%), Phillipines (46%),
Pakistan (29%), and Peru (28%; The World Bank, 2025). After graduation, students from public middle

schools can freely move to private high schools (or vice versa).

Private high schools serve a large swath of the student population and largely compete with public
schools in the same market. Public high schools are not free and charge comparable tuition fees to
private schools.” Private schools are generally perceived to be of worse quality, although there is
evidence suggesting that their graduates fare better in the labor market (Bedi and Garg, 2000). In
terms of infrastructure, private schools are smaller on average but otherwise similar to public schools.
Appendix Table B1 reports average school characteristics using administrative data from the Ministry
of Education (see details in Section 3). Public and private schools have comparable class sizes and, when

adjusted by size, similar facilities.

2.2 The Expansion in Secondary Education

By the late 1990s, Indonesia’s secondary enrollment rates remained well below those of comparable
countries, especially at the high school level. During this period, Indonesia’s upper-secondary enrollment
rate was 40%, versus 60% in East Asia and the Pacific and 49% among middle-income countries (The

World Bank, 2025). This low participation attracted policymakers’ attention.

In the early 2000s, the Indonesian Government initiated an unprecedented expansion of high school

education. The government considered the low secondary participation as a supply problem. The

?Data from the Indonesia Family Life Survey (IFLS) for 2007 shows that median annual tuition in public schools was 65%
the median cost in private schools. Median public tuition costs in 2007 were about USD 70 and USD 107 in private schools,
which amount to 106 and 162 real 2023 dollars.



2000 Medium-Term National Development Plan cited insufficient high school supply as an education
bottleneck: of the 2 million children graduating from lower secondary schools each year, Indonesian
high schools could accommodate only three-fourths of each cohort (Republic of Indonesia, 2000). As
a response, the government started opening new public high schools as never before: it went from

opening just 96 new high schools nationwide in 2000 to 568 in 2004.

In Panel (a) of Figure 1, we show the large scale and persistence of the post-2000 high school expansion
using administrative data from the Ministry of Education (MoE, 2018, 2025). The Panel reports the
annual number of high school openings by ownership type (public or private). Beginning in 2000, the
number of new public high schools rose sharply and remained high for over 15 years. Between 2001
and 2018, the government built 6,323 new high schools, almost thrice as many as in the two previous
decades. This sustained expansion occurred in both the general and vocational tracks (see Panel B).
Overall, this rapid construction pace led to a substantial increase in the supply of upper-secondary
education. Between 2001 and 2015, the number of high schools per 1000 people in high-school-age rose

by 151% (see Panel B of Appendix Figure A1).

There was also substantial geographic variation in the size of the public secondary expansion across
Indonesia. Panel (a) of Figure 2 plots the expansion size across Indonesian districts (the main local
administrative unit in Indonesia). The map shows the total number of public high schools built
between 2001 and 2018 as a share of the district’s 2001 stock of all high schools. Each color cell groups
an eighth of the districts, with darker colors denoting larger expansions. There was substantial variation
in the expansion size both across districts and within provinces. In the top quartile of districts, new
public schools more than doubled the number of high schools, while in the bottom quartile it increased
by less than 22%. The scale of the expansion was mainly determined by initial high school coverage,

with construction targeting districts with lower enrollment rates (see Section 3.4 for details).

This large expansion was facilitated by further regulatory changes enacted in the early 2000s. In 2002,
a constitutional amendment increased public education spending by setting a minimum spending
requirement of 20% of state and regional budgets. This minimum spending threshold was also reiterated
in the 2003 National Education System Act (Republic of Indonesia, 2003). These budgetary commitments

made the expansion possible by providing additional resources for setting up new schools.’

The annotated national budget in some years described allocations for secondary school constructions. In 2008, the figure
was 3.6 trillion IDR (USD 351M) to create 325 new general or vocational high schools (Indonesian Ministry of Finance, 2008).
Additionally, the government allocated 5M USD for classroom rehabilitation and 55M USD for scholarships.



Besides budgetary allocations, the government also regulated the overall expansion of the secondary
education system through ministerial decrees that established minimum requirements for founding
new schools.* Broadly, applications to open a new school were required to include a feasibility study
demonstrating adequate planning—identifying potential sources of students, qualified teaching staff,
and sustainable financing. For high schools, the minimum requirements were 20 junior-secondary
graduates in the catchment area, one principal, one teacher with a bachelor’s degree for each subject
taught, and, in the case of vocational high schools, at least two teachers holding bachelor’s or associate
degrees relevant to the vocational program. The application also required formal approval from the

heads of the district and provincial Education Offices.

Although the secondary expansion was driven by the public sector, the private sector also played an
important role in increasing supply during this period. Panel (a) of Figure 1 shows that private school
openings accelerated in the early 2000s and eventually surpassed public ones. Most of these were new
private vocational schools. Nevertheless, because public schools are generally larger, they account for a
larger share of the high school seats created since 2000s: public schools represented 38% of the new

schools but 55% of the new seats.

3 Data

Our primary analyses combine two main datasets: (i) scraped administrative school-level data from the
Indonesian Education Master Dataset and school-level test score data, and (ii) 2001-2018 district-level
demographic and employment information from the National Socioeconomic Surveys, SUSENAS by its

Indonesian acronym.

3.1 School Administrative Data

We source our school-level data from the Education Master Dataset (Data Pokok Pendidikan) compiled
by the Indonesian Ministry of Education (MoE, 2018, 2025).° This is an administrative dataset that
contains detailed school-level information for the universe of Indonesian primary and secondary

schools. It is assembled from data that schools regularly report to the ministry, including the number

“Respectively, these are Kepmendiknas/Minister Decree No 60/2002 and Permendikbud/MoE regulation No 36/2014. The
former regulated the new school establishment until 2014, when the latter regulation came into force.
The Education Master Dataset was formerly published as Basic Education Data or Dapodik in its Indonesian acronym,



and characteristics of students and staff, as well as detailed information on school characteristics such
as programs offered, facilities, location, and the date of establishment. We use Master Dataset as it
was available on its public website in both 2018 and 2025, which gives us a snapshot of the universe of

active schools on both those dates.

Our main analyses link district-level outcomes to the timing of each district’s public high school
expansion, which requires identifying when schools began operating. The Education Master contains the
dates of both the establishment and the operational license deeds. The establishment deed records when
a school was legally founded and is required before it can admit students. Public schools typically start
operations soon after the establishment date (Bazzi, Hilmy and Marx, 2025). Private schools additionally
require an operational license to start operations. However, depending on local regulations, these
licenses can expire and require renewals. Moreover, temporary interruptions in school operation may
require the issuance of a new license from the local education office. Because of this, the establishment

year will more accurately reflect the year private schools began operating.

We set the school’s establishment date as the date listed in the establishment deed, and if unavailable,
we use the operational license year. Throughout the paper, we use the terms “construction year” and
“establishment year” interchangeably. There were 994 high schools for which we could not find the
establishment year: 391 vocational, and 603 general ones, which we assumed started operations before
the period of analysis. These missing-date schools are spread out all across Indonesia and represent just
3% of the total vocational high schools and 4% of the general ones. Their number is also small relative
to the number of high schools built between 2001-2025 (5% for vocational and 12% for general), and
thus, they are unlikely to affect our results. We use information on the school’s location to compute

district-level counts of the stock and the number of high schools built by year.

We measure a district’s public high school expansion as the ratio of the number of new public schools
built in a given year to the district’s total number of high school (public and private) in 2001. We refer
to this ratio as the public high school expansion size. We set analogous definitions for each school type,

and for middle schools.

Defining the expansion size relative to the district’s initial school stock has two main advantages. First,

it ties our measure to the size of the district’s education market.® Initial school stocks capture both

The number of new schools per target population is another intuitive alternative for measuring the size of the school
expansion. Nevertheless, the binned scatter in Appendix Figure A2 shows that our preferred expansion size measure is highly
correlated with the number of new schools per target population.



district size and the level of secondary education penetration: the addition of one school in a populous,
well-supplied district of Jakarta is likely to have a negligible effect, whereas one additional school can
represent a large supply shock in a rural district with only a few schools. Second, scaling by the initial

stock size helps avoid classifying routine construction done to keep up with demand as a supply shock.”

We identify the start of each district’s public high school expansion using annual school construction
data. Our main results define the start year as the first year in which the number of public high schools
built—during the year—exceeds 5% of the 2001 stock. We choose this threshold to both capture sizable
government-driven increases in the district’s high school stock, while remaining conservative about the
beginning of expansion. On average, affected districts started with 22 high schools and the government
built 2.55 new schools in the first expansion year—a 15% expansion just in the first year. Throughout the
paper, we refer to the districts that experienced the public high school expansion as expansion districts
(or treated districts). Analogously, we refer to districts that were never affected by the expansion during

the study period as non-expansion districts (or never-treated districts).

We also use administrative school-level test score data from the School Examination Dataset. This
dataset reports school-level outcomes based on students’ performance in the national examination,
taken at the end of grade 12 prior to graduation. Students in both academic and vocational high schools
sit for standardized test in mathematics, Indonesian language, and English, administered simultaneously

nationwide.® Students receive scores for each subject as well as a total composite score.

For each school, the dataset records the average, maximum, and minimum scores that their students
achieved in each examination, as well as the total score. We aggregate the dataset to the district-level
for each subject and the total score for different types of schools. We focus on the average scores for
the following groupings of schools: all schools, public schools, and private schools. We also analyze the
district-level exam statistics separately for academic high schools and vocational high schools. These

analyses allow us to investigate possible effects of the policy on students’ achievements.

"Because we measure the expansion relative to the initial school stock, we exclude from the sample the districts of Central
Hulu Sungai and Paniai. Hulu Sungai had no middle schools in 2001, while Paniai had no high schools.

$Students also take locally administered tests in additional subjects depending on their track. For instance, students in the
natural science SMA stream take physics, biology, and chemistry, while vocational high school students are examined in their
respective vocational subjects.
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3.2 SUSENAS data

We source our main district-level outcomes from the 2001-2018 waves of the Indonesian National
Socieconomic Survey (SUSENAS). This is an annual representative survey collected by the Indonesian
Bureau of Central Statistics (BPS) that contains rich data on demographics, education, employment,

household consumption, and other topics (Central Bureau of Statistics, 2001-2018).

Our main district-level outcomes include measures of enrollment, educational attainment, and employ-
ment for people in or near the official secondary-school age. We measure secondary enrollment at
each level (or type) as the share of the district’s target population currently attending at that level. We
compute enrollment rates for all high schools, vocational high schools, general high schools, and middle
schools.” The official secondary ages are 16-18 for high school and 13-15 for middle school. We also
create district-level aggregates of educational attainment based on the highest level completed and the
highest level attended. We compute aggregates for the shares completing each secondary level among
people aged (i) 19-22, (ii) 19-64, and (iii) 50-64. We also compute the shares of individuals who have
attended each secondary level for these age ranges, along with the shares completing (ever attending)
middle school among 16-18-year-olds. We measure teenage employment using the shares of high-school

age people (i) employed, and (ii) in paid employment.'’

We compute additional district characteristics, primarily used as controls in our estimations. Besides
the population shares in middle- and high-school ages, we compute the employment rate among the
adult population (aged 19-64) and the shares of adults employed in agriculture, manufacturing, and
construction. The industry employment shares are based on our own harmonization of SUSENAS’
1-digit industry classification. Throughout the paper, we combine manufacturing and construction

employment into a single category, which we refer to simply as manufacturing.

3.3 The District-Level Panel

We combine the Education Master and SUSENAS datasets to construct an annual district-level panel

covering 2001-2018. Because during the 2000s, numerous new districts were formed by splitting a

Unfortunately, SUSENAS data does not allow us to distinguish between attendance at public and private schools. All
enrollment data by school ownership comes from the 2018 and 2025 snapshots from the Education Master.

1"BPS standard employment definition includes unpaid workers among the employed. They work primarily in agriculture
and retail. These two sectors alone accounted for 68%, and 23% of unpaid employment, respectively (Central Bureau of
Statistics, 2001-2018).
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larger “parent” district, there were significant changes in district boundaries. We ensure that our panel
tracks the same geographic units over time by aggregating the split districts up to their December
1999 “parent” district. There were 339 such districts in 1999."" We then exclude districts without

SUSENAS information in 2001, which leaves us with a slightly smaller set of 317 districts.?

Appendix Table B2 reports summary statistics for the full district panel and separately by expansion
status. Column (1) highlights the challenge of secondary participation in 2001: in the average district,
middle school enrollment was 54%, compared with only 35% in high school. The contrast between
columns (2) and (3) further illustrates the large geographic disparities in secondary access. High school
enrollment averaged 48% in non-expansion districts but only 32% in expansion districts. Although a
similar geographic pattern appears at the lower-secondary level, overall middle school enrollment was

much higher nationwide at this time.

The table also reports enrollment rates by gender in 2001. There was little to no gender gap in upper-
secondary enrollment, and women were actually slightly more likely to attend lower-secondary school.
Finally, the bottom rows summarize employment characteristics, showing that expansion districts were

more agricultural and less industrialized.

3.4 Characterizing The School High School Expansion

Table 1 reports average school characteristics by ownership type and year of establishment. Columns
(1) and (2) summarize all schools. Newer schools are about half the size of older ones but have similar
average class sizes. Although the table indicates some infrastructure differences (e.g., laboratories,
number of toilets), these largely reflect differences in enrollment size. Columns (3) and (4) present
analogous statistics for public high schools, showing a similar pattern: the new schools built by the
government after 2000 enroll roughly half as many students as existing schools and have only slightly

fewer students per class.

In Table 2, we characterize the geographic distribution of the school. The table shows average district

characteristics by the start year of the public high school expansion. All district characteristics are

""For comparison, by 2019 there were 514 districts.

“Due to security concerns, SUSENAS 2001 excluded all of Aceh province, and only included some of its districts in 2002
(Central Bureau of Statistics, 2001-2018). These were related to the active armed conflict between pro-independence insurgents
and the Indonesian Government. The conflict escalated after the fall of the Suharto government and went on until 2005
(Human Rights Watch, 2001).
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measured as of 2001. Although the government expanded high school supply in most districts (84%
of the 317 in our dataset), the rollout was staggered, with some districts receiving treatment earlier
than others. Most of the expansion took place between 2001 and 2005: 8% of districts had an active
expansion in 2001, and by 2005 the program had reached 76% of districts. Panel (8) of Figure 2 illustrates

the geographic variation in the timing of the expansion across districts.

Table 2 also shows that districts differ along several important dimensions. Expansion districts have an
initial lower share of high school enrollment and a smaller number of high schools per target population.
Moreover, those with lower penetration were targeted first. Targeted districts are also more agricultural
and have lower shares of manufacturing employment. Therefore, our estimates in Section 5 control for

these initial district characteristics.

Figure 3 further characterizes the districts that experienced the largest expansions between 2001 and
2018. The figure plots the coefficients of a regression of the district’s total public high school expansion
between 2001 and 2018 on district characteristics in 2001. We standardized all the regressors. In line
with the patterns in Table 2, targeted districts are smaller and more agricultural. Moreover, they have

lower high school enrollment rates and have higher lower-secondary enrollment.

4 Empirical strategy

We study the effects of Indonesia’s large-scale expansion of public secondary schools by exploiting
variation in the extent and timing of the expansion across districts. The government started school
construction earlier in some districts than in others, while a subset of districts experienced very little
construction. We exploit these features using a staggered Difference-in-Difference a la Callaway and

Sant’Anna (2021).

Our results come from event studies to show the dynamic effects of the expansion on the average
treated district (ATT) at different time horizons. These estimates can be thought of as being computed
in two stages. First, for each period and expansion-timing cohort, we compute 2x2 DiD estimates—i.e.,
comparisons across 2 periods and 2 groups—that we then appropriately aggregate to obtain treatment
effect estimates at different time horizons since the beginning of the secondary expansion. This enable
us to examine the short-run effect dynamics while avoiding the negative weight issues associated with

the traditional Two-Way Fixed Effect (TWFE) estimators (Baker et al., 2025; Callaway and Sant’Anna,
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2021; de Chaisemartin and D’Haultfeeuille, 2024; Sant’Anna and Zhao, 2020).

Because treatment cohorts varied in characteristics, all our effect estimates use doubly-robust DiD
estimates that control for initial district characteristics. Below, we give a brief explanation of the
estimation procedure. Interested readers can refer to Callaway and Sant’Anna (2021) and Baker et al.

(2025) for a more detailed discussion.

4.1 Period by cohort treatment effect

We first estimate the doubly-robust Average Treatment on the Treated (ATT) for each treatment cohort
g and year t, denoted as AT'Ty,.(g,t). These estimates adjust for district characteristics in two ways: (i)
they allow the counterfactual outcome to depend on district characteristics (regression adjustment),
and (ii) they put a higher weight on control districts that are observationally similar to treated districts

(inverse probability weighting).

Let us consider first the regression adjustment. The regression-adjusted ATT estimate (AT T,4(g,t))
compares average outcomes at time ¢ between the g-treatment cohort and all districts that are not
yet treated at year t. More precisely, let G4 be the year in which district d starts treatment. The

regression-adjusted ATT is:

ATTq(g,t) = EYar —Yag-1|Ga=g] —E[EYz: — Yig—1|Xa,Ga > t)|Ga = g] (1)

Expression (1) gives a fairly intuitive DiD-like interpretation to the ATT estimate. The first term on the
right-hand side represents the average growth in the outcome among districts in cohort g. The second
term is the average control-adjusted change in outcomes among the not-yet-treated—the assumed
counterfactual. The adjustment to the counterfactual is intuitive: (1) allows for the trends in the
outcomes to depend on district characteristics. We determine these trends by regressing growth in
outcomes among the not-yet-treated districts on district covariates. The counterfactual outcome for the

treated districts is the predicted value of this regression, evaluated at the treated district characteristics.

The doubly-robust ATT estimator adjusts the assumed counterfactual in outcomes by adding an

additional term:

ATTy(g,t) = ATTro(g,t) — Elwg(Ga, Xi)(Yar — Yag—1 — E[E(Yy: — Yag-1]Xa, Gg > t)]]
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The second term in the right-hand side is the weighted path in outcomes for the not-yet-treated units.
The weights wy (G4, X;) are inverse probability weights that weight more heavily control units that,
based on their characteristics, would be more likely to start treatment at g. Intuitively, AT Ty, adjusts
the counterfactual using a weighted-outcome path that places more importance on the control districts

that look more similar to those in cohort g.'

Identification of the ATT requires conditional parallel trends for each possible treatment cohort and
the not-yet-treated control group. In other words, conditional on the covariates, we assume that the
potential outcomes of each treatment cohort would have evolved similarly to those of its respective

control group. More formally, for every ¢ > g and not yet treated group g’ we require:
E (Ya:(0) — Yar-1(0)|X, Gy = 1) = E(Y44(0) — Yu:—1(0)| X, Ga = ¢') (Ia)

where Y,;;(0) denotes the potential outcome in the absence of treatment.

4.2 Aggregation to Event-Study Estimates

We aggregate each cohort-year DiD estimate into event-study estimates. The event-study aggregate e
years after treatment is a weighted average of all the estimated treatment effects e years after the start

of treatment:

ATTeS(e) = Z w;feATTdT (ga g + 6) (3)
g
with the weights wg, being the share of cohort g among the districts exposed to the treatment for

exactly e periods.'*

We also compute averages over specific time windows to improve precision. These are simple averages

BThe exact expression for weights are given by:

1 1 X 1 1 X
wy (G, X) = (G>t}L1{G#g}Pa,t( )/E{ (a>t31{a2g1Pg.t(X) o

B 1 — pgt(X) 1 — pge(X)
where pg:(X) denote the probability of starting treatment at ¢ given the covariates: pg¢(X)
E [1Gd:9|X7 lay=g +lag>t = 1]'
14 : €S 2g{G=0}
The weights are formally defined as: wg®% = 1{g4e<r} S Tiererast)”
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of the ATT¢s(e):

e

ATT,

53
IN
IN

B = S ATT.(e) ()

t<e<t

I
|
I+

5 Results

In this section, we present evidence on the impact of the high school expansion on the education markets
of the targeted districts. We first show that the government implemented a sustained upper-secondary
expansion, adding roughly 2.1 new schools per year for nearly a decade. Despite this substantial public
investment, we find little evidence of crowding out in the private secondary sector. Finally, we examine
enrollment outcomes and show that the expansion significantly increased high school enrollment, but
with large differences across gender and parental background. We find that the largest gains were

concentrated among male students from more advantaged backgrounds.

All our specifications exclude the 22 districts with an active expansion in 2001 (the “always-treated”
districts) and, because by 2005 the expansion was active in most districts, restrict the pre-period
to four years. We use not-yet-treated districts as the control group, and control for initial district
characteristics (as measured in 2001). As shown in Table 2, expansion districts initially had lower middle
and high school enrollment rates, were more agricultural, and had less manufacturing employment.
Accordingly, all specifications control for the initial shares of the population of middle- and high-school
age, middle school enrollment, and agricultural and manufacturing employment shares for both the
inverse probability weighting and the regression adjustment. Conditional on these controls, we find no
clear pre-expansion differences between treated and control districts.””. Throughout the discussion,
we use the terms “expansion district” and “treated district” interchangeably, as well as “no-expansion

district” and “control district”.

5.1 The Government Carried Out a Large Sustained Expansion of Public Upper

Secondary

We begin by showing the evolution of public school construction in the affected districts. Figure 4

presents event-study plots in which the outcome is the annual number of newly built public schools of

S Event-study estimates without controls are available in Appendix Tables B3 and Appendix Figure A3.
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each type (all schools in Panel A, general in B, and vocational in c) expressed as a share of the district’s
2001 high school stock. The reference stock, common to all panels, includes all high schools regardless

of track or ownership. The shaded regions show the 95% confidence intervals.

Panel (a) of Figure 4 shows that the government shows that the government implemented a sustained
expansion. Once underway, the government systematically built more public high schools in treated
than in control districts for over a decade, with an average annual expansion of about 9%. Although
the lack of any pre-expansion investment is a mechanical result of how we defined the event, the
subsequent sustained expansion is not. For the average treated district, this sustained construction
effort amounted to roughly 19 new public high schools and (about 4,821 new seats over years shown),
raising the number of high schools per thousand target population from 0.78 to 1.31 (an 82% increase).
In contrast, construction in the control districts was limited, raising this ratio from 1.08 in 2003 to 1.21 in
2011 (just a 12% increase), the period with the largest public construction activity (see Panel (a) of

Figure 1).

Panels (8) and (c) of Figure 4 show that the government expanded the supply of general and vocational
schools roughly in proportion to their initial sizes. These panels split the annual construction shock
by track, each normalized by the 2001 district’s total high school stock. General high schools account
for 60% of the public construction shock, matching their share among the high school stock in these

districts.

5.2 No Crowding Out of Private High Schools

We next analyze the effects of the expansion on private schools. Assessing the impact of the government’s
supply push on overall education provision requires examining private-sector responses. The public
expansion would not truly increase access to upper-secondary education if it simply displaced private

providers.

Figure 5 presents event-study estimates for the overall private school construction (panel A) and
separately by track (panels B and c). Despite the large and sustained increases in public investment
shown in Figure 1, none of the panels in Figure 5 show any clear negative response by the private sector.
If anything, there is actually a small uptick in private investment of roughly 2.2%. annually two to five

years after the start of the public expansion.
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Importantly, these small point estimates do not reflect an absence of private school entry during this
period. On average, treated districts built a total of 13.1 private high schools in the first eight years
after the expansion began. Thus, despite the large public construction shock in expansion districts,

private-sector activity followed a trajectory similar to that of control districts.

In addition, the pre-expansion estimates in Figure 5 rule out that government targeted districts with
rising upper-secondary demand. Our interpretation of the public high school construction as a supply
shock would be invalid if investment primarily responded to increasing demand. However, if that
were the case, we would expect higher private school construction prior to the onset of government
intervention. However, all panels in Figure 5 show small and statistically insignificant pre-expansion
estimates. Furthermore, Panel A of Table 4 reports average effect estimates analogous to those in
Figure 5, but using coarser time windows to improve precision. All pre-expansion estimates are close to

zero and insignificant at the 5% level.

The high school expansion could also have affected private schools by altering their student composition.
If public high schools are perceived as higher quality, their increased availability might draw higher-
achieving students away from private schools. However, test score evidence provides no indication
of declining student performance in private schools. Table 3 reports ATT estimates for student scores
on the high school exit exam across several subjects, with scores ranging from 0 to 10. Although the
estimates are somewhat noisy, there is no clear evidence of lower performance among private school

students following the expansion.

The above results have the limitation that they capture private responses only along the school-
construction margin. It is therefore possible that the large public supply expansion affected private
schools through other channels—such as changes in enrollment, or tuition fees. Nevertheless, it seems
unlikely that private school openings would have continued at the same pace if market conditions had
deteriorated. A more plausible explanation is that, given the initially low levels of upper-secondary
participation, there was ample room for expansion without significantly increasing competition with

private providers.
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5.3 Did the Expansion Attract New Students?

The upper-secondary expansion raised enrollment in the affected districts. Panel B of Table 4 reports
the estimated effects on enrollment rates at the high school (columns 1-3) and middle school (column 4)
levels. High school enrollment rates in expansion districts increased 4.1 p.p. three to five years post-
expansion —an increase equivalent to 12% of the pre-expansion enrollment rate. Columns (2) and (3)
split enrollment by track. Almost all of the increase (87%) is driven by general high schools. Although
the estimates in column (3) suggest a modest rise in vocational enrollment, the magnitudes are too small
to draw firm conclusions. Column (4) also shows an increase of 3.6 p.p. in lower-secondary enrollment

three to five years post-expansion, suggesting spillovers to lower secondary levels.

Panels C and D of Table 4 present analogous results for alternative measures of secondary education
participation. Panel C shows effects on attendance rates for 19-22 year olds. The first cohort fully
exposed to the expansion—those aged 16 at the start of the expansion—reaches this age range three years
post-expansion. Consistent with this timing, the pre-expansion and 0 to 2 years estimates are small
and statistically insignificant. The expansion increased high school attendance among 19-22-year-olds
by 2.7 p.p., again driven primarily by general-track schools. Panel D shows corresponding estimates for
high school and middle school graduation rates. Increases in graduation rates are broadly consistent

with those in attendance, though Panel D suggests somewhat larger effects for the general track.'

Finally, panel E of Table 4 presents the estimated effects on teenage employment. Before the expansion,
about 33% of high-school-age individuals in expansion districts were employed, roughly half of them in
paid work. If increased access to high schools had led teenagers who would otherwise have worked
to remain in school, we would expect to see a decline in employment rates. However, the small point

estimates in Panel E indicate that this was not the case.

5.4 Who Takes Advantage of the Increased Access?

Who were the students persuaded to attend upper-secondary education by the high school expansion?
Tables 5 and 6 examine heterogeneity in enrollment responses by gender and parental background. We

find sizable gender differences, with the largest increases in high school enrollment being driven by

'“Each column in Table 4 reports separate regressions that flexibly control for pre-expansion district characteristics. Because
these estimates come from different regressions, the effect on graduation rates can exceed that on overall participation.
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male students whose parents had attended secondary school. In contrast, the rise in middle-school
enrollment was concentrated among students from less-educated families. We interpret this pattern
as evidence that the expansion lowered the effective cost of schooling in a context with initially low

high-school participation but broader access to lower-secondary education.

Table 5 reports effect estimates three to five years after the start of the expansion. Each estimate is
derived from an event study restricted to the specified demographic group. All specifications control
for the same initial district characteristics as in the previous results, both in outcome adjustment and

inverse probability weighting.

Column (1) in Panel A of Table 5 shows that the overall enrollment response among men is approxi-
mately 1.8 percentage points larger than that among women. Thus, the expansion generated a gender
enrollment gap within treated districts where none existed before.'” In addition, Panel B shows stronger
responses among students whose father had attended secondary school (at any level). In Panel C, we
split the sample by the father’s employment sector. Column (2) indicates similar effects on general-track
enrollment across sectors, whereas Column (3) suggests a small but statistically insignificant increase in
vocational enrollment among students whose fathers work outside of agriculture. Finally, the estimates

in Panel E indicate stronger general-track responses among students whose mothers work for pay.

Column (4) of Table 5 reports the effects on middle-school enrollment. Interestingly, responses at
the lower-secondary level follow roughly the opposite pattern to that at the high-school level. The
expansion led to larger increases among students from less advantaged backgrounds—those whose
fathers lack secondary education and work in agriculture. Moreover, the estimates in Panel A suggest

stronger responses among female students.

Table 6 further explores the sources of the observed gender differences. The table reports enrollment
responses by parental background separately for men and women. Columns (1) and (2) show that
the expansion primarily attracted male students from more educated households, whereas women’s
enrollment response was concentrated among those with less-educated parents. Columns (7) and (8)
present analogous estimates for lower-secondary enrollment, where gender differences are much

smaller.

In Appendix Tables B4 and B5, we present placebo estimates corresponding to Tables 5 and 6. These are

"For the average expansion district, male high school enrollment rates were just p.p. larger than women’s.
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the average estimates for the first four years pre-expansion. Reassuringly, with just a few exceptions,
all the estimates are generally small and insignificant, which we interpret as evidence supporting our

identification assumptions.

6 Conclusions

This paper studies how students and private providers responded to Indonesia’s large-scale public high
school expansion in the 2000s. This large-scale expansion built over 6,000 new schools over 15 years
and targeted areas with low baseline participation and limited access. Using a staggered Difference-
in-Differences design a la Callaway and Sant’Anna (2021), we show that the expansion substantially

increased upper-secondary enrollment without crowding out private investment.

Despite the large and sustained public construction effort, private high school entry continued at a com-
parable pace in treated and control districts. Moreover, we find no evidence that the expansion reduced
the quality of private school students. This suggests that in settings where secondary participation

remains low, public investment can expand access without significantly displacing private supply.

On the demand side, the expansion increased high school enrollment by about four p.p. points within
five years (12% of the baseline rates). We also observe spillovers to lower-secondary education, consistent
with higher perceived returns to continued schooling. However, the benefits were unevenly distributed:
the largest gains accrued to male students from more advantaged households, while increases among

women were smaller and concentrated among the less educated.

Taken together, our results highlight that large-scale public investments can meaningfully raise ed-
ucational participation even in mixed public—private systems, provided that baseline participation
is low. Yet they also reveal that supply-side interventions alone are insufficient to ensure equitable
access. Complementary policies—such as targeted financial aid, support for disadvantaged students,
and incentives for female participation—may be needed to ensure that the gains from expansion reach

those facing the highest barriers to schooling.

Finally, future work will examine the consequences of this expansion for students’ labor market
prospects and for the district’s local labor markets as a whole. Understanding whether increased access

to secondary education translated into improved employment outcomes or shifts in the composition of
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local labor demand will help determine the returns to such large public investment.
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FIGURE 1: THERE WAS A LARGE UPPER SECONDARY EXPANSION
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Notes: The figure shows time series of the number of high schools built in Indonesia between 1980 and 2025 by type of

ownership and track. Panel (a) shows the total number of schools built, along with a private/public split. Panels (8) and (c)

split construction numbers by track. Panel () shows totals for all high schools, while (c) restricts it to public high schools. All

panels show the number of schools built expressed in thousands. Data from the Education Master Dataset.
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F1GURE 2: THERE IS LARGE GEOGRAPHIC VARIATION IN THE 2001-2018 PUBLIC SECONDARY
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Notes: The figure plots the size and starting year of public high school expansion by district. Panel (a) plots the total number
of public schools built between 2001 and 2018 as a percentage of the high school stock 2001. Darker colors denote larger
expansions. Panel (B) shows the starting year of the expansion. This is the first year in which the district’s annual public high
school construction exceeded 5% of the 2001 high school stock. Darker colors denote earlier start dates. Both panels exclude

two districts with zero initial school stock. Data from the Education Master Dataset.
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FiGuRre 3: PuBLic HiGH ScHOOL CONSTRUCTION SHOCK AND DisTRICT CHARACTERISTICS
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Notes: The figure results of a regression of the total number of public schools built between 2001 and 2018 as a share of the
start-of-year high school stock in 2001. All district characteristics were measured in 2001 and are standardized. Data from
SUSENAS 2001-2018 and the Education Master Dataset.
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FIGURE 4: THERE WAS A SUSTAINED EXPANSION OF PUBLIC UPPER-SECONDARY EDUCATION

(A) PuBLic ArL HiGH ScHOOLS (B) PuBLic GENERAL HiGH ScHOOLS
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Notes: The figure shows event study estimates of the effect of public high school expansion on several district-level outcomes.
These are estimates of the Average Treatment Effect on the Treated (ATT) estimated using Doubly Robust Difference-in-
Differences Estimators (Callaway and Sant’Anna, 2021). Each panel shows the ATT on the number of public schools for the
type indicated in the panel title as a share of the 2001 high school stock —including both public and private—. In all panels,
we control for the same set of pre-expansion district characteristics, all measured in 2001, for both the inverse probability
weighting and the regression adjustment. These are: the log of the district population, the shares of population aged 13-15 and
16-18, the employment shares in agriculture, manufacturing, and construction, and the share of people aged 13-15 enrolled in
middle school. The figure shows 95% confidence intervals. Data from SUSENAS 2001-2018 and the Education Master Dataset.

29



F1GURE 5: No CROWDING-OUT ON PRIVATE ScHOOL CONSTRUCTION

(A) ALL PrivaTE HiGH ScHOOLS (B) PRIvATE GENERAL HI1GH SCHOOLS
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Notes: The figure shows event study estimates of the effect of public high school expansion on several district-level outcomes.
These are estimates of the Average Treatment Effect on the Treated (ATT) estimated using Doubly-Robust Difference in
Difference Estimators (Callaway and Sant’Anna, 2021). Each panel shows the ATT on the number of private schools for the
type indicated in the panel title as a share of the 2001 high school stock —including both public and private-. In all panels,
we control for the same set of pre-expansion district characteristics, all measured in 2001, for both the inverse probability
weighting and the regression adjustment. These are: the log of the district population, the shares of population aged 13-15 and
16-18, the employment shares in agriculture and, manufacturing and construction, the share of people aged 13-15 enrolled in
middle school.. The figure shows 95% confidence intervals. Data from SUSENAS 2001-2018 and the Education Master Dataset.

30



Tables

TABLE 1: HIcH ScHOOL CHARACTERISTICS BY OWNERSHIP AND FOUNDING YEAR

ALL SCHOOLS PuBLIC PRIVATE

(1 (2) 3) (4) (5) (6)
2000 o0rR 2001 or 2000 OrR 2001 OorR 2000 or 2001 OR
EARLIER LATER EARLIER LATER EARLIER LATER

A. HicH ScHooLs BY OWNERSHIP

Private school 0.61 0.57 0.00 0.00 1.00 1.00
Share Vocational 0.37 0.54 0.22 0.39 0.47 0.66
Number of classrooms 18.36 10.72 26.40 13.84 13.17 8.34
Number of labs 3.28 1.77 451 2.18 2.49 1.46
Number of libraries 1.00 0.83 1.05 0.92 0.98 0.77
Number of sinks 7.01 4.10 10.63 4.74 4.67 3.60
Has sitting toilet 0.93 0.90 0.94 0.90 0.93 0.90
Number of usable toilets 11.45 7.03 15.99 7.25 8.52 6.86
Has internet 0.69 0.65 0.72 0.62 0.66 0.67
Has grid electricity 1.00 0.96 1.00 0.93 1.00 0.98
Total students 557.78 301.03 870.86 413.98 355.99 214.75
Number of male students 273.30 158.03 383.33 212.91 202.37 116.11
Number of female students 284.48 143.00 487.52 201.07 153.61 98.64
Female student share 0.49 0.47 0.56 0.48 0.44 0.47
Total teachers 33.07 19.66 53.06 28.02 20.18 13.27
Number of male teachers 14.34 8.73 21.95 11.98 9.43 6.25
Number of female teachers 18.73 10.93 31.12 16.05 10.74 7.02
Female teacher share 0.57 0.55 0.59 0.57 0.56 0.53
Teachers per student 0.08 0.10 0.07 0.09 0.09 0.10
Number of classes 18.41 10.99 27.29 14.51 12.68 8.30
Average class size 27.19 24.51 31.14 26.12 24.64 23.29
Observations 7,254 12,721 2,843 5,509 4,411 7,212

Notes: The table shows average high school characteristics by ownership, track, and construction year. The table shows
school characteristics as of 2018, as the student counts and infrastructure data are of questionable quality in the 2025
Education Master Dataset. We classify schools according to the year of their establishment decree into established (i)
2000 or earlier, or 2001 or later. The table restricts the sample to schools with valid data in all the characteristics shown
in the table. Data from the 2018 Education Master Dataset.

31



"J9seIR( I9)SeN UOIIRINpH 9y} PUe 8102-1002 SYNISNS WOIJ BR(J 'SILIBPUNO] 6661 19U 3y} 0] SUIPIOIIE PIULIp dIe SJOLIISI(] "SUBIW JOLIISIP-SSOIO
paySramun smoys a[qe) ay [, ‘s1ysom Surpdures SyNASNS 243 Suisn pajnduwrod arom s31e39133e 1011SIP [[Y "001S [00YdS YSIY 1007 Y} JO %G SPIIIXd UOTINIISUOD
[00Y9s YSTY yoTyMm UT T894 1sI1 d) ST STy ], "'uorsuedxa [ooyds Y31y aty) Jo 1eak urirels ay) Aq 1007 UT SO1SLI2IORIRYD JOLIISTP SFRISAR JOLISIP SMOYS d[qe) ], SIION

¥1°0 120 610 020 €10 2I'0 210 <210 110 110 Juswhopds UOIoNIISUOd pue JULIN}OBINURW JO IS
670 12°0 GE0 820 €90 P90 950 G50 850 850 yuswforduwa [ernjnorise jo areys
10 €0 €60 €0 920 620 820 I€0 620 I€0 (zz-61 paSe) yuswforduwrs pred ur sreys
150 70 IS0 2F0  LS0 FS0 €50 €50 €50 IS0 (22-61 pase) pakordwo areyg
LS0 19°0 650 650 P50 690 960 990 S50 990 (#9-61 paSe) yuswdordws pred ur areys
10 69°0 IL0 490 SLO €L0 €L0 ILO IL0 0L0 (#9-61 paSe) pakorduo sreys
SE0 6¥°0 Zvo Yo 620 ¥€0 ¥E0 0€0 820 0€0 W
G0 L0 9%°0 €0 LZO0 8¢0 P¥EO 820 620 €0 URWIOM,
G0 870 90 o 920 9¢0 ¥€0 620 620 I1€0 v
(81-91 pa8v) jooyas ySiy Juipuayv aivys
€60 99°0 650 290 9%'0 2S00 €S0 8F0 LVO S0 W
660 99°0 09°0 990 050 €90 950 6¥V0 050 SSO URUWIOA
¥5°0 99°0 09°0 $9°0 80 €50 P¥S0 8¥0 6¥0 PGSO v
(ST-£1 padv) j00Yyds ajpp1us SuipualIv avYS
L80 <l 96°0 ¢6'0 ¢80 160 980 GL0O 8LO0 180 uoryerndod g1-61 0001 1od sjooyds ySIH
900 L£00 L00 L00 900 900 900 900 LOO 900 81-91 pade uonendod jo areys
90°0 90°0 90°0 90°0 900 900 900 900 LOO LOO G1-¢1 paSe uonemdod jo areys
001 G20 01°0 ¢00 ¥00 900 SI'0 G20 LOO %00 areys uorendog
z€9 S10°T 6SL 028 8PL LSL LIS  S09  ¥SE  19¢ (000) uorerndod ueapy
L1g 05 9z S et LT 09  F8 ¥ ez SIOLISIP JO JaqUINN
(on) (6) ® @ © @O & € @ 0
NOISNVAXH —
TV10L ON 800¢< L00Z 900C¢ 600C ¥00C €00Cc <¢00C 1002

NOISNVIXd 40 YVAA ONILYVLS

NOISNVdX] TOOHOS HOIH 40 ¥Vd X ONILYVLG A9 SOLLSIMALOVIVH)) SLOIYLSI(] :¢ dT19dV],

32



TABLE 3: ATT ESTIMATES ON AVERAGE ExAM SCORES

(1) () 3) (4)
A. ALL SCHOOLS Torar INDONESIAN ENGLISH MATH
3to5 -0.267 -0.007 -0.126 -0.090
(0.346) (0.077) (0.123)  (0.106)
0to2 0.002 -0.037 -0.065 0.030
(0.249) (0.040) (0.054)  (0.064)
Pre-treatment average -0.028 0.047 0.026 0.025
(0.178) (0.039) (0.041)  (0.050)
B. PuBLic ScHOOLS
3to5 0.005 0.145* 0.068 0.085
(0.331) (0.077) (0.102)  (0.090)
0to2 -0.220 -0.034 -0.065 0.033
(0.246) (0.047) (0.057)  (0.067)
Pre-treatment average  0.259" 0.055 0.054 0.080
(0.152) (0.039) (0.052)  (0.060)
C. PRIVATE ScHOOLS
3to5 0.165 0.088 -0.056 0.067
(0.638) (0.123) (0.185)  (0.186)
0to2 0.440 0.074 0.026 0.136
(0.602) (0.086) (0.095)  (0.096)
Pre-treatment average -0.481 0.003 -0.042 -0.021
(0.332) (0.058) (0.067)  (0.068)
OBSERVATIONS 1654 1654 1654 1654
NUMBER OF DISTRICTS 199 199 199 199

Notes: The table shows estimates of the effect of public high school expansion on
several district-level outcomes. The table presents event study estimates of the
Average Treatment Effect on the Treated (ATT) calculated using Doubly Robust
Difference-in-Difference estimators (Callaway and Sant’Anna, 2021). The table
shows average effects at three time horizons: the average effect up to four years
before the start of the expansion (pre-treatment), 0 to 2 years after the start of
the expansion, and 3 to 5 years after the start of the expansion. We control the
same set of pre-expansion district characteristics for both the inverse probability
weighting and the outcome regression adjustment, all measured in 2001: the log
of the district population, the shares of population aged 13-15 and 16-18, the
employment shares in agriculture and, manufacturing and construction, the share
of people aged 13-15 enrolled in middle school. Standard errors in parentheses. *
p<.1,"p<.05 " p<.01.
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TaBLE 4: ATT EsTiMATES OoF THE PuBLic HicH ScHOOL EXPANSION ON DISTRICT-LEVEL OUTCOMES

(1) () ®3) (4)
ALL GENERAL VOCATIONAL MIDDLE
A. PRIVATE ScHOOL CONSTRUCTION
HicH ScHooLs HicH ScHOOLS HicH ScHoOLS ScHOOLS
3to5 0.020™* 0.007* 0.013* 0.004
(0.006) (0.004) (0.007) (0.004)
0to2 0.013** 0.006* 0.008* 0.002
(0.005) (0.003) (0.003) (0.003)
Pre-treatment average 0.005* 0.003* 0.002 -0.002
(0.003) (0.001) (0.002) (0.002)
B. ENROLLMENT RATES HicH GENERAL VOCATIONAL MIDDLE
ScuooL (16-18) HS (16-18) HS (16-18) Scuoot (13-15)
3to5 0.041*** 0.036** 0.005 0.036***
(0.013) (0.014) (0.005) (0.014)
0to2 0.011* 0.010* 0.001 0.008
(0.006) (0.006) (0.003) (0.006)
Pre-treatment average -0.002 -0.001 -0.002 -0.002
(0.004) (0.004) (0.002) (0.003)
C. EVER ATTENDED Hicu GENERAL VOCATIONAL MIDDLE
ScHoOL (19-22) HS (19-22) HS (19-22)  ScHooL (19-22)
3to5 0.027* 0.032** -0.007 0.008
(0.014) (0.013) (0.004) (0.009)
0to2 0.007 0.005 0.001 0.002
(0.006) (0.006) (0.003) (0.007)
Pre-treatment average -0.007* -0.005 -0.000 -0.004
(0.004) (0.003) (0.002) (0.003)
D. GRADUATION RATES Hicu GENERAL VOCATIONAL MIDDLE
ScrooL (19-22) HS (19-22) HS (19-22)  ScHooL (16-18)
3to5 0.025 0.044*** -0.008** 0.042**
(0.016) (0.015) (0.004) (0.019)
0to2 0.007 0.011** -0.000 0.005
(0.005) (0.005) (0.003) (0.007)
Pre-treatment average -0.007** -0.007** 0.001 -0.006
(0.003) (0.004) (0.002) (0.005)
E. TEENAGE EMPLOYMENT OUTCOMES EMPLOYED IN PAID EMPLOYMENT
(16-18) (16-18)
3to5 0.001 -0.007
(0.013) (0.006)
0Oto2 -0.003 -0.008
(0.007) (0.006)
Pre-treatment average 0.004 0.002
(0.004) (0.003)
OBSERVATIONS 5218 5218
NUMBER OF DISTRICTS 293 293

Notes: The table shows estimates of the effect of public high school expansion on several district-level outcomes. The table shows event
study estimates of the Average Treatment Effect on the Treated (ATT) estimated using Doubly-Robust Difference in Difference Estimators
(Callaway and Sant’Anna, 2021). The table shows average effects at three time horizons: the average effect up to four years before the start
of the expansion (pre-treatment), 0 to 2 years after the start of the expansion, and 3 to 5 years after the start of the expansion. We control the
same set of pre-expansion district characteristics for both the inverse probability weighting and the outcome regression adjustment, all
measured in 2001: the log of the district population, the shares of population aged 13-15 and 16-18, the employment shares in agriculture and,
manufacturing and construction, the share of people aged 13-15 enrolled in middle school. Appendix Table B3 shows analogous estimates
that do not include any controls. Standard errors in parentheses. * p < .1, " p < .05, ** p < .01.

34



TABLE 5: ATT EsTiMATES OF THE PuBLIC HiGH ScHOOL EXPANSION ON Di1STRICT-LEVEL OUTCOMES BY GENDER AND

PARENTAL BACKGROUND

IN HicH ScHOOL

IN GENERAL HS

IN VocaTtionaL HS

IN MIDDLE SCHOOL

(16-18) (16-18) (16-18) (13-15)
(1) (2 ®3) (4)

A. GENDER

Women 0.031*** 0.030** 0.001 0.040***
(0.009) (0.012) (0.007) (0.013)

Men 0.049** 0.040** 0.009 0.034*
(0.021) (0.019) (0.006) (0.019)

B. FATHER’S EDUCATION

Attended secondary 0.043™* 0.033** 0.009 -0.005
(0.020) (0.017) (0.009) (0.010)

No secondary 0.027** 0.023* 0.004 0.055"**
(0.011) (0.013) (0.005) (0.021)

C. FATHER’S SECTOR

Agriculture 0.017 0.025** -0.008 0.041**
(0.013) (0.012) (0.009) (0.016)

Not agriculture 0.037 0.024 0.013 0.004
(0.024) (0.022) (0.009) (0.011)

D. MOTHER IN PAID EMPLOYMENT

Employed 0.042*** 0.053*** -0.011 0.022**
(0.013) (0.017) (0.008) (0.011)

Not employed 0.038*** 0.028™* 0.010" 0.047***
(0.011) (0.012) (0.005) (0.017)

OBSERVATIONS 5218 5218 5218 5218

NUMBER OF DISTRICTS 293 293 293 293

Notes: The table presents estimates of the impact of public high school expansion on different demographic groups three to five years
after its initiation. Each table cell presents Average Treatment Effect on the Treated (ATT) on the outcome indicated in the column
header for the group indicated in the row header. Each cell presents results from a separate regression, estimated using Doubly Robust
Difference-in-Difference Estimators (Callaway and Sant’Anna, 2021). We control the same set of pre-expansion district characteristics for
both the inverse probability weighting and the outcome regression adjustment, all measured in 2001: the log of the district population,
the shares of population aged 13-15 and 16-18, the employment shares in agriculture and, manufacturing and construction, and the share
of people aged 13-15 enrolled in middle school. Appendix Table B4 shows estimates of placebo treatment effects that use the same set
of controls. In Addition, Appendix Tables and B6 and B7 show analogous estimates that do not include any controls. Standard errors in
parentheses. * p < .1, ™ p < .05, ™ ,p < .01.
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Appendix

A Figures

FiGURE A1l: THERE WAS A LARGE ExPANSION IN THE HiGH ScHOOL STOCK

(a) HicH ScHOOL STOCK

(B) HigH ScHOOLS PER THOUSAND AGE-RELEVANT
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(p) PuBLic HiGH ScHOOL STOCK BY TRACK
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Notes: The figure shows the total high school stock by level and track. Panel (a) shows the total number of schools by track.

Panel (B) the number of high schools per 1000 people in high school age (16-18), separately by track. Panel (c) shows the high

school stock by ownership (public/private), and panel (c) shows the public high school by track. Panels (a), (c), and (D) show
totals in thousands. Data from the Education Master Dataset and SUSENAS 2001-2018.



FiGure A2: MEASURES OF PuBLIC HiGH ScHOOL BUILDING INTENSITY ARE STRONGLY CORRELATED

New public schools per 1000 target population

0 1 2 3 4 5 6 7 8
New public schools as share of initial stock
Notes: The figure shows a binned scatter plot describing the relationship between our preferred measure of building intensity
- number of new high schools built as a share of the 2001 stock- and the number of new high schools built per 1000 high-
school-age people. The plot uses the total number of schools built between 2001 and 2025. Each dot represents a fifth of the

districts. Data from the Education Master Dataset.
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FiGure A3: ATT ESTIMATES ON PRIVATE ScHOOL CONSTRUCTION WITHOUT CONTROLS

(a) ArL PrivaTE HiGH ScHOOLS (B) PRIVATE GENERAL HIGH SCHOOLS
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Notes: The figure shows event study estimates of the effect of public high school expansion on several district-level outcomes.
These are estimates of the Average Treatment Effect on the Treated (ATT) estimated using Doubly-Robust Difference in
Difference Estimators (Callaway and Sant’Anna, 2021). Each panel shows the ATT on the number of private schools for the
type indicated in the panel title as a share of the 2001 high school stock —including both public and private-. The figure shows
95% confidence intervals. Data from SUSENAS 2001-2018 and the Education Master Dataset.
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B Tables

TaBLE B1: CHARACTERISTICS OF PUBLIC AND PRIVATE HIGH SCHOOLS

(1) () 3)
A. HiGH ScHOOLS BY OWNERSHIP  ALL  PUBLIC PRIVATE
Private school 0.58 0.00 1.00
Share Vocational 0.48 0.33 0.58
Private school 0.58 0.00 1.00
Number of classrooms 13.49 18.11 10.17
Number of labs 2.32 2.97 1.85
Number of libraries 0.90 0.96 0.85
Number of sinks 5.15 6.75 4.01
Has sitting toilet 0.91 0.91 0.91
Number of usable toilets 8.63 10.22 7.49
Has internet 0.66 0.66 0.67
Has grid electricity 0.97 0.95 0.99
Total students 394.27  569.50 268.35
Number of male students 199.89  270.92 148.85
Number of female students 194.38  298.58 119.50
Female student share 0.48 0.51 0.46
Total teachers 24.53 36.55 15.89
Number of male teachers 10.77 15.37 7.46
Number of female teachers 13.76 21.18 8.43
Female teacher share 0.55 0.58 0.54
Teachers per student 0.09 0.09 0.09
Number of classes 13.69 18.86 9.97
Average class size 25.49 27.83 23.80
Observations 19,975 8,352 11,623

Notes: The table shows average high school characteristics by ownership. The
table restricts the sample to schools with valid data in all the characteristics
shown in the table. Data from the 2018 and 2025 Education Master Datasets.
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TABLE B2: D1sTICT-LEVEL SUMMARY STATISTICS

ALL EXPANSION NON-EXPANSION
VARIABLE
DISTRICTS  DISTRICTS DISTRICTS

Population in 2001 (thousands) 634.880 563.096 1,014.933
Share aged 13-15 in 2001 0.062 0.063 0.056
Share aged 16-18 in 2001 0.063 0.063 0.066
Share enrolled in middle school (13-15) in 2001

All 0.541 0.519 0.658

Women 0.550 0.529 0.660

Men 0.533 0.510 0.657
Share enrolled in high school (16-18) in 2001

All 0.349 0.324 0.481

Women 0.350 0.326 0.474

Men 0.349 0.322 0.491
Share enrolled in middle school (13-15) 0.609 0.597 0.677
Share enrolled in high school (16-18) 0.464 0.450 0.541
Share who ever attended middle school (19-64) 0.515 0.489 0.649
Share who ever attended high school (19-64) 0.334 0.309 0.467
Middle school stock in 2001 53.948 47.980 85.540
High school stock in 2001 29.302 22.865 63.380
Yearly schools built to 2001 stock

Public high schools 0.066 0.078 0.004

Private high schools 0.061 0.064 0.043
Share employed (19-22) 0.514 0.522 0.470
Share employed (19-64) 0.723 0.726 0.706
Share in paid employment (19-22) 0.366 0.359 0.406
Share in paid employment (19-64) 0.613 0.607 0.648
Industry employment shares

Agriculture in 2001 (19-64) 0.486 0.539 0.207

Manufacturing and construction in 2001 (19-64) 0.141 0.128 0.212

Agriculture (19-64) 0.411 0.456 0.172

Manufacturing and construction (19-64) 0.151 0.140 0.209
OBSERVATIONS 5,665 4,765 900
NUMBER OF DISTRICTS 317 267 50

Notes: The table reports unweighted district-level means for the main variables used in the analysis. The sample
includes all districts with complete data for the variables shown. Column (1) reports means for all districts, column
(2) for districts that experienced a public high school expansion between 2001 and 2018 (inclusive), and column (3)
for districts that did not experience an expansion during the same period. The reference stock for all the annual
schools built to 2001 stock ratios includes all high schools irrespective of ownership type. All district-level aggregates
are computed using SUSENAS sampling weights. District boundaries correspond to their definitions as of December
1999. Data are drawn from the Education Master and the 2001-2018 SUSENAS.
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TaBLE B3: ATT EsTIMATES OoF THE PUuBLIC HiGH ScHOOL EXPANSION ON D1sTRICT-LEVEL OUuTCOMES WITHOUT CONTROLS

(1) () ®3) (4)
ALL GENERAL VOCATIONAL MIDDLE
A. PRIVATE ScHOOL CONSTRUCTION
HicH ScHooLs HicH ScHOOLS HicH ScHoOLS ScHOOLS
3to5 0.020™* 0.006* 0.014™ 0.005
(0.006) (0.003) (0.005) (0.003)
0to2 0.011™* 0.005* 0.006™ 0.003
(0.004) (0.003) (0.003) (0.002)
Pre-treatment average 0.005** 0.003* 0.003 -0.001
(0.002) (0.001) (0.002) (0.002)
B. ENROLLMENT RATES HicH GENERAL VOCATIONAL MIDDLE
ScuooL (16-18) HS (16-18) HS (16-18) Scuoot (13-15)
3to5 0.047*** 0.039*** 0.008* 0.048***
(0.007) (0.007) (0.005) (0.007)
0to2 0.016*** 0.012*** 0.005 0.016***
(0.005) (0.004) (0.003) (0.005)
Pre-treatment average -0.000 -0.000 0.000 0.002
(0.004) (0.004) (0.002) (0.003)
C. EVER ATTENDED Hicu GENERAL VOCATIONAL MIDDLE
ScHoOL (19-22) HS (19-22) HS (19-22)  ScHooL (19-22)
3to5 0.036*** 0.027*** -0.002 0.030***
(0.007) (0.005) (0.004) (0.007)
0to2 0.010** 0.007 0.000 0.007
(0.005) (0.004) (0.003) (0.005)
Pre-treatment average -0.003 -0.003 0.002 0.000
(0.003) (0.002) (0.002) (0.003)
D. GRADUATION RATES Hicu GENERAL VOCATIONAL MIDDLE
ScrooL (19-22) HS (19-22) HS (19-22)  ScHooL (16-18)
3to5 0.023*** 0.029*** -0.006 0.042***
(0.006) (0.006) (0.004) (0.007)
0to2 0.008* 0.011*** -0.001 0.006
(0.005) (0.004) (0.002) (0.005)
Pre-treatment average -0.006™* -0.007** 0.001 -0.002
(0.003) (0.003) (0.002) (0.003)
E. TEENAGE EMPLOYMENT OUTCOMES EMPLOYED IN PAID EMPLOYMENT
(16-18) (16-18)
3to5 -0.021** -0.009*
(0.008) (0.005)
0Oto2 -0.011** -0.005
(0.005) (0.004)
Pre-treatment average -0.002 0.005**
(0.003) (0.003)
OBSERVATIONS 5218 5218
NUMBER OF DISTRICTS 293 293

Notes: The table shows estimates of the effect of public high school expansion on several district-level outcomes. The table shows event
study estimates of the Average Treatment Effect on the Treated (ATT) estimated using Doubly-Robust Difference in Difference Estimators
(Callaway and Sant’Anna, 2021). The table shows average effects at three time horizons: the average effect up to four years before the start
of the expansion (pre-treatment), 0 to 2 years after the start of the expansion, and 3 to 5 years after the start of the expansion. Standard
errors in parentheses. * p < .1, " p < .05, " p < .01.

42



TaBLE B4: ATT EsTIMATES oF THE PuBLiCc HIGH ScHOOL EXPANSION ON DiISTRICT-LEVEL OUTCOMES BY GENDER AND
PARENTAL BACKGROUND

IN HicH ScHOOL IN GENERAL HS IN VocaTioNaL HS IN MIDDLE SCHOOL

(16-18) (16-18) (16-18) (13-15)
(1) (2 ®3) (4)
A. GENDER
Women 0.001 0.004 -0.004 0.002
(0.004) (0.005) (0.002) (0.004)
Men -0.004 -0.005 0.001 -0.004
(0.005) (0.005) (0.003) (0.004)
B. FATHER’S EDUCATION
Attended secondary -0.003 -0.000 -0.003 0.004
(0.008) (0.008) (0.004) (0.005)
No secondary -0.001 0.002 -0.003 -0.004
(0.004) (0.004) (0.003) (0.005)
C. FATHER’S SECTOR
Agriculture 0.002 0.007 -0.004 0.001
(0.006) (0.007) (0.006) (0.009)
Not agriculture -0.004 0.001 -0.006* -0.003
(0.006) (0.005) (0.003) (0.005)
D. MOTHER IN PAID EMPLOYMENT
Employed -0.001 0.002 -0.003 -0.004
(0.006) (0.006) (0.004) (0.005)
Not employed -0.001 -0.001 0.000 -0.002
(0.004) (0.005) (0.003) (0.004)
OBSERVATIONS 5218 5218 5218 5218
NUMBER OF DISTRICTS 293 293 293 293

Notes: The table presents estimates of the impact of public high school expansion on different demographic groups three to five years after
its initiation. Each table cell presents Average Treatment Effect on the Treated (AT T) on the outcome indicated in the column header for
the group indicated in the row header. Each cell presents results from a separate regression, estimated using Doubly-Robust Difference
in Difference Estimators (Callaway and Sant’Anna, 2021). We control the same set of pre-expansion district characteristics for both the
inverse probability weighting and the outcome regression adjustment, all measured in 2001: the log of the district population, the shares of
population aged 13-15 and 16-18, the employment shares in agriculture and, manufacturing and construction, and the share of people aged
13-15 enrolled in middle school. Appendix Tables and B6 and B7 show analogous estimates that do not include any controls. Standard
errors in parentheses. * p < .1, ™ p < .05, ™" ,p < .01
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TaBLE B6: ATT EsTIMATES oF THE PuBLiCc HIGH ScHOOL EXPANSION ON DISTRICT-LEVEL OUTCOMES BY GENDER AND
PARENTAL BACKGROUND WITHOUT CONTROLS

IN HicH ScHOOL IN GENERAL HS IN VocaTioNaL HS IN MIDDLE SCHOOL

(16-18) (16-18) (16-18) (13-15)
(1) (2 ®3) (4)

A. GENDER

Women 0.049*** 0.037*** 0.013** 0.051***
(0.009) (0.008) (0.005) (0.009)

Men 0.044** 0.040™** 0.003 0.045***
(0.009) (0.009) (0.006) (0.009)

B. FATHER’S EDUCATION

Attended secondary 0.030*** 0.027*** 0.003 0.014*
(0.010) (0.010) (0.007) (0.008)

No secondary 0.038™** 0.031"** 0.007 0.051***
(0.008) (0.008) (0.005) (0.009)

C. FATHER’S SECTOR

Agriculture 0.016 0.020 -0.004 0.038***
(0.013) (0.013) (0.010) (0.014)

Not agriculture 0.027*** 0.019** 0.008 0.020**
(0.009) (0.009) (0.006) (0.008)

D. MOTHER IN PAID EMPLOYMENT

Employed 0.046*** 0.040*** 0.006 0.041***
(0.009) (0.009) (0.006) (0.010)

Not employed 0.047*** 0.041"** 0.006 0.049™**
(0.008) (0.008) (0.005) (0.008)

OBSERVATIONS 5218 5218 5218 5218

NUMBER OF DISTRICTS 293 293 293 293

Notes: The table presents estimates of the impact of public high school expansion on different demographic groups three to five years after
its initiation. Each table cell presents Average Treatment Effect on the Treated (ATT) on the outcome indicated in the column header for the
group indicated in the row header. Each cell presents results from a separate regression, estimated using Doubly-Robust Difference in
Difference Estimators (Callaway and Sant’Anna, 2021). Standard errors in parentheses. * p < .1, p < .05, ™ ,p < .01.
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TABLE B7: PLaAcEBO ATT EsTIMATES oF THE PuBLIC HiGH ScHOOL EXPANSION ON DisTRICT-LEVEL OUTCOMES BY
GENDER AND PARENTAL BACKGROUND WITHOUT CONTROLS

IN HicH ScHOOL IN GENERAL HS IN VocaTioNaL HS IN MIDDLE SCHOOL

(16-18) (16-18) (16-18) (13-15)
(1) (2 ®3) (4)
A. GENDER
Women 0.004 0.007* -0.003 0.004
(0.004) (0.004) (0.003) (0.004)
Men -0.003 -0.006 0.003 0.001
(0.005) (0.005) (0.003) (0.003)
B. FATHER’S EDUCATION
Attended secondary 0.004 0.003 0.001 0.000
(0.006) (0.006) (0.004) (0.004)
No secondary -0.000 0.000 -0.000 -0.001
(0.004) (0.004) (0.003) (0.004)
C. FATHER’S SECTOR
Agriculture -0.001 0.004 -0.004 0.001
(0.007) (0.008) (0.006) (0.009)
Not agriculture 0.000 0.002 -0.002 -0.002
(0.004) (0.005) (0.004) (0.004)
D. MOTHER IN PAID EMPLOYMENT
Employed 0.000 -0.001 0.001 0.002
(0.005) (0.005) (0.004) (0.005)
Not employed 0.001 -0.000 0.001 0.001
(0.004) (0.004) (0.003) (0.004)
OBSERVATIONS 5218 5218 5218 5218
NUMBER OF DISTRICTS 293 293 293 293

Notes: The table presents estimates of the impact of public high school expansion on different demographic groups three to five years after
its initiation. Each table cell presents Average Treatment Effect on the Treated (ATT) on the outcome indicated in the column header for the
group indicated in the row header. Each cell presents results from a separate regression, estimated using Doubly-Robust Difference in
Difference Estimators (Callaway and Sant’Anna, 2021). Standard errors in parentheses. * p < .1, p < .05, ™ ,p < .01.
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