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Abstract

We estimate the impact of educational infrastructure consolidation on educa-
tional attainment using the case of China’s rural primary school closure policies in
the early 2000s. The rationale for consolidation policies is that economies of scale
will enable higher quality education, but distance to school increases for children
in villages with school closures. We use data from a large household survey cov-
ering 728 villages in 7 provinces in China, and exploit variation in villages’ year
of school closure and children’s ages at closure to identify the causal impact of
school closure. For children exposed to closure during their primary school ages,
we find an average decrease of 0.60 years of schooling for girls after age 15, but
no significant effect for boys. Negative effects strengthen with time since closure.
There is no evidence of a differential trend in educational attainment between in-
dividuals in villages with school closure and those in villages without, as indicated
by an analysis using older cohorts beyond primary school age when closure oc-
curred. Different effects by gender may be related to greater sensitivity of girls’
enrollment to distance and greater responsiveness of boys’ enrollment to quality.
(JEL I25, J16, O15, O18, R53)
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Educational infrastructure consolidation has been a long-standing policy response to
declining student populations in high-income countries, with the rationale that economies
of scale will enable higher quality education to be delivered in an efficient manner.
However, the pressure to consolidate is expanding beyond high-income country set-
tings, as more middle-income countries experience demographic trends of declining
fertility, population aging, and rural outmigration.1 In low- and middle-income coun-
tries, past research has addressed the impact of school expansion (Duflo 2001; Breen
2010; Andrabi, Das, and Khwaja 2013; Burde and Linden 2013; Kazianga et al. 2013)
and programs to improve access to school (Muralidharan and Prakash 2017) on school
enrollment and attainment. However, to date, relatively few studies have considered the
impact of school system contraction on student outcomes, outside of high-income coun-
tries. To our knowledge, this paper is one of the first to estimate the impact of school
consolidation on educational attainment2 in a developing country.3 In the context of
rural villages in developing countries, school consolidation could significantly increase
the cost of school enrollment by increasing the travel cost of attendance, but might also
increase the perceived return to education due to improvements in school quality.

China is at the vanguard of the consolidation trend. Nationally, China faced dra-
matic declines in school-aged cohorts in the early 2000s due to fertility reduction.4

While fertility is generally somewhat higher in rural areas than urban areas, depopula-
tion through unprecedented rural-urban migration has occurred in these settings.5 The
State Council in 2001 initiated a massive national push to consolidate educational in-
frastructure. The school consolidation initiative, implemented by county level officials,
intended to address sparse demand, inefficiencies in provision, and perceived quality
problems in rural education (Mei et al. 2015). Consolidation has happened extremely
rapidly in China. By some estimates, the total number of primary schools decreased by
53 percent between 2001 and 2012 (Ding and Zheng 2015; Ma 2017).

1. School consolidation is also emerging as an important policy response to changing demographics
in middle income countries with large rural populations such as Thailand (Saengpassa 2017) and India
(Malik 2013; Chowdhury 2017). Recent news reports and press releases mention current or planned
consolidation efforts in Brazil, South Africa, Malaysia and Indonesia (Setiawati 2010; Ortellado 2015;
Harun, Yunus, and Yusof 2017; Tawie 2017).

2. By educational attainment, we mean the highest level of education that an individual has completed.
Each year of additional grade completed adds to the current educational attainment of a child. We con-
sider both educational attainment for children who are still going to school and for children who have
completed schooling.

3. One important exception is a study of high school closures at the end of the Cultural Revolution
in China, which found large declines in high school completion rates and significant negative long term
labor market outcomes among individual who were exposed to high school closures (Zhang 2018).

4. For example, China’s 0 to 14 population dropped from 321,937,264 in 2000, to 266,616,527 in
2005, to 240,183,007 in 2010, to 233,556,402 in 2015 (United States Bureau of the Census 2017).

5. The urban population in China increased from 26.44 percent in 1990 to 49.23 percent in 2010
(United Nations Population Division 2017).
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We analyze the impact of these changes on educational attainment using the 2011
China Household Ethnic Survey (CHES 2011), which is a household and village survey
implemented in 728 villages in 7 provinces in western China with substantial minority
populations. Driven by the national directive to consolidate schools, 215 of the villages
in the sample experienced village primary school closure between 1999 and 2010.6

Typically, closure decisions were made by county administrators who eliminated village
schools and required students to attend schools that were farther away–generally located
in township centers–but better appointed. In the CHES survey, compared to villages that
had not experienced a school closure, villages that had experienced school closures are
on average 3.8 km further away from the closest primary school. Compared to schools
in villages without a closure, schools serving villages that had experienced closure have
better buildings and technological equipment. We find that villages with and without
school closure in our survey have similar income levels, a similar fraction of agricultural
and migrant workers, and similar gender compositions. Villages with closure have, on
average, 13 percent fewer households (415 vs 469 households per village), indicating
that county administrators tended to close primary schools in smaller villages.

Following Duflo (2001), we consider individuals who were already beyond primary
school age at year of school closure as potentially unexposed to the effects of the policy.
Similar to Behrman, Parker, and Todd (2011), we estimate both age-at-exposure effects
and duration-since-exposure effects (hereafter age effects and duration effects, respec-
tively).7 Behrman, Parker, and Todd (2009, 2011) rely on panel data to identify both
age and duration effects of the Progresa/Oportunidades conditional cash transfer pro-
gram in Mexico on grade progression and attainment as children age. In this paper with
cross-sectional data, we exploit the differential calendar years for village-level closure
policy initiation to analyze both age and duration effects using a cross-sectional dataset
from 2011.

Specifically, to identify the effects of the school consolidation policy, within each
province, we first compare the difference in educational attainment (number of grades
completed by 2011) between those from closure villages who were exposed to closure
to individuals of the same age cohorts from non–closure villages. We also compare

6. We use 1999 as the empirical cut-off year because school closures were sporadic before this date in
the data. Even though the central directive for school consolidation was officially issued in 2001, from our
data, it seems that the policy was in place in some counties before the nation-wide policy announcement
(also see Dai et al. (2017)).

7. The age effect is determined by the age of exposed children at year of closure. For example, given
a primary school cycle of 6 years, an 8 year old child who was in 3rd grade in the year of closure is
potentially exposed to the consolidated primary school for 3 years. The duration effect is the time since
policy initiation and is determined by the calendar year of school closure. For example, children in
villages that experienced school closure in the year 2000 have been exposed to closure for 11 years by
the year 2011, when the CHES survey took place.

2



the difference in educational attainment between unexposed individuals from closure
villages and individuals of the same age cohorts from non-closure villages. We interpret
the difference in these differences as the impact of the policy. We estimate the effects
of the policy first over subgroups based on age at year of closure, and then subgroups
based both on age at year of closure and the number of years since closure. We interpret
results for years since closure as short-, medium- and long-run impacts of the policy on
educational progression conditional on age at year of closure.

We find that the school closure policy had a significant negative impact on educa-
tional attainment for children exposed to closure. For example, for children who were
between age 10 and 13 in the year of closure, we find that school closure reduced grades
completed by 0.42 years by 2011, when children are on average 17 years of age. An-
alyzing girls and boys separately for this subset of children, we find that the reduction
in attainment for girls is much greater at 0.60 years, while the reduction for boys is
insignificant at 0.24 years. Dividing individuals into subgroups based on age at year
of closure as well as the number of years since closure, we also find that the negative
effects strengthen with time since closure. For example, for girls who were 6 to 9 years
of age at year of closure, there is no significant impact of the policy on their grades
completed in the 3 years after closure. However, 4 to 6 years after closure, grades com-
pleted is reduced by 0.56 years, and 7 to 12 years after closure, grades completed is
lowered by 0.77 years.

To understand the mechanisms that drive these results, we look at the relationship
between enrollment and school distance and facility quality. Focusing on children who
are between 5 and 12 years of age in 2011, we find that each additional kilometer to
school is associated with 1.1 percentage point lower school enrollment for girls. Boys’
enrollment is also negatively associated with distance to school, but not significantly so.
Additionally, we find that boys’ enrollment is higher when the closest primary school to
village has better school facilities, but girls’ enrollment does not respond to differences
in school facility features. By extension, it is possible that increased distance associated
with closure tended to impede the education of girls, while improved quality of facilities
tended to encourage the education of boys.

The remainder of this paper is organized in the following sections. Section 1 pro-
vides background on school consolidation policies, in comparative perspective and in
China. In Section 2, we describe the data. Section 3 presents our estimation strategy
and estimation equations. The first part of section 4 presents results from a regression
model that differentiates the impact of the policy on children who were in different age
groups in the year of closure. The second part of section 4 shows differential short-,
medium- and long-term impacts of the policy for children in different age groups in
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the year of closure. Section 5 provides a discussion of mechanisms, with a focus on
the potential impact of school quality and distance on school enrollment. Section 6
concludes.

1 Literature and Background

Global background and significance School closures have been a common policy
response to declining student populations in sparsely populated rural communities in
many countries, with the rationale that economies of scale will enable higher quality
education to be delivered in an efficient manner (Howley 2011). For example, in the
United States, a trend of consolidating small schools during much of the 20th century
reduced the total number of public schools: in 1929 to 30, there were approximately
248,000 public schools, compared to 98,000 in 2013 to 14 (United States Depart-
ment of Education 2016a, Table 214.10).8 While rural population decline has created
formidable challenges to maintaining rural schools (Blauwkamp, Longo, and Anderson
2011), closure policies have also emerged in urban areas in many countries in recent
decades (e.g., Chiu, Joh, and Khoo 2016; Lee and Lubienski 2016). For example, the
third largest school district in the United States, Chicago Public Schools, announced in
the spring of 2013 a plan to close 54 primary schools with the expectation of saving 43
million USD annually (Lee and Lubienski 2016).9 The closure decision may be based
on a combination of declining enrollments and low achievement, with the idea that
economies of scale would enable a higher quality educational experience for those who
experience a closure (Kirshner, Gaertner, and Pozzoboni 2010; Engberg et al. 2012).

Beyond the United States, school district mergers and school closures have been
widespread, well-documented phenomena in many countries (Bard, Gardener, and Wieland
2006; Kearns et al. 2009; Bartl 2013; Slee and Miller 2015).10 In Chile, between
2000 and 2012, the educational system changed significantly: 1,651 schools closed,
constituting about one-sixth of the contemporary stock, and 3,029 new schools were
established–most of which were private-voucher schools (Grau, Hojman, and Mizala
2017). In the Netherlands, consolidation reforms implemented in the 1990s reduced the

8. While in recent years, the number of public schools has held relatively stable, with closures bal-
anced by openings, consolidation remained a non-trivial phenomenon: in 2013 to 14, for example, there
were 1,737 school closures, affecting approximately 274,000 students who had been enrolled in the prior
school year (2012 to 13) (United States Department of Education 2016b).

9. In the United States, this pressure was tied in part to policy pressures to turn around or close “failing
schools” (Deeds and Pattillo 2015).

10. Scholars have also investigated the implications of population aging for school finance and expen-
ditures (for example, Poterba 1998; Ladd and Murray 2001; Gradstein and Kaganovich 2004; Ohtake
and Sano 2010; Figlio and Fletcher 2012).
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number of primary schools by about 15 percent in just a few years (De Haan, Leuven,
and Oosterbeek 2016). In Hong Kong, student enrollment per school started falling
around the turn of the millennium, and over 36 percent of primary schools were closed
in the decade that followed a closure policy established in 2003 (Chiu, Joh, and Khoo
2016). Press reports suggest that school consolidation is emerging as an important pol-
icy response to changing demographics in middle income countries with large rural
populations.11

Impact of closures Literature on the impact of school closures on affected students
shows inconsistent results. Some studies suggest negative effects on performance and
outcomes. Grau, Hojman, and Mizala (2017) estimate that school closure increases the
probability of high-school dropout between 46 and 62 percent (1.7 and 2.3 percentage
points). The authors also identify large causal effects of school closure on grade repeti-
tion in primary school. In the United States, one study of the experiences of Latino and
African American students in an anonymous urban high school in the year following the
closure of their school showed declines in the transition cohort’s academic performance
after transferring to new schools (Kirshner, Gaertner, and Pozzoboni 2010). A study
in another anonymous urban school district showed that students displaced by school
closures can experience adverse effects on test scores and attendance, but these effects
can be minimized when students move to higher quality schools (Engberg et al. 2012).
The same study showed that a negative effect on attendance for students displaced by
school closures disappears after the first year in the new school. A study of school
consolidations in Denmark from 2010 to 2011 showed that school consolidation had
adverse effects on achievement in the short run, but effects appeared to weaken over
time, suggesting that part of the effect was due to disruption (Beuchert et al. 2016).

Other studies do not show negative effects. A study of closing poor performing
primary schools in Amsterdam showed no negative impacts on student performance
(De Witte and Van Klaveren 2014). Another study in the Netherlands indicated that
consolidation reforms led to increased student achievement on a nationwide exit ex-
amination (De Haan, Leuven, and Oosterbeek 2016). One study of over 200 school
closings in Michigan found, on average, no persistent detrimental effect on the achieve-
ment of displaced students, and that students displaced from relatively low-performing

11. For example, Thailand’s Ministry of Education recently announced a plan to merge thousands of
small schools with fewer than 120 students each with other schools within a six-kilometer radius (Saeng-
passa 2017). In Punjab, India, new reports indicate that of 51,602 primary and middle public schools in
the province, about 5,500 primary schools have been merged (Malik 2013); in Rajasthan, in 2014, the
government merged 17,000 of the over 80,000 government schools in the state with other schools, with
more mergers planned (Chowdhury 2017).
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schools experience achievement gains (Brummet 2014). An analysis of closure of char-
ter schools in Ohio indicated that closing low-performing charter schools led to longer-
term achievement gains of around 0.2 to 0.3 standard deviations in reading and math
for students attending these schools at the time they were identified for closure (Carlson
and Lavertu 2016).

Hypothesized mechanisms of impact The inconsistencies in observed impact de-
scribed in the preceding section could stem from differences in context, or from which
among the disparate mechanisms of impact of school closings on student outcomes
dominates. By design, school closure typically implies three changes for students in af-
fected communities: they experience disruption, they must attend schools farther away
from home, and they attend schools that are larger and better-resourced than the schools
that were shuttered. A literature on the disruptive effects of moving schools suggests
negative effects from switching schools, but a literature on school and teacher quality
suggests the possibility of improvement associated with moving from lower-performing
to higher-performing schools (Sacerdote 2012).

Under conditions of mobility associated with closure, students’ emotional reactions
to the change—anger or disenchantment at school closing, and experiences of stress in
a new school and peer context—may impede student achievement and persistence (for
example, see Kirshner, Gaertner, and Pozzoboni 2010). One study of student mobility
in Texas unrelated to school closing indicated that while cross-district moves tended to
be associated with improvements in school quality, within district moves did not, and
were associated with short-run achievement costs (Hanushek, Kain, and Rivkin 2004).
Sacerdote (2012) investigated the impact of displacement due to Hurricanes Katrina
and Rita on long-term academic performance and college going for students in New
Orleans. Analyses showed a short-term decline in academic performance, but long-term
improvement, with gains concentrated among students initially in the lowest quintiles
of the test score distribution. However, evacuees did not show gains in college-going
relative to earlier cohorts from the same pre-hurricane high schools.

Research in a variety of contexts in the United States has indicated that the likeli-
hood of attending a school declines as distance to the school increases, possibly due
to higher costs such as those involving transportation (Schwartz, Stiefel, and Wiswall
2013). Press reports have raised concerns about distance and student safety in con-
solidating Chicago Public Schools for students who will need to traverse city neigh-
borhoods (for example, see Chicago Tribune Editorial Board 2017). In developing
countries, distance could also be an important determinant of school participation, par-
ticularly if long distances are involved or there are safety concerns (Kremer, Brannen,
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and Glennerster 2013). A multi-level analysis of survey data from 220,000 children
in 340 districts of 30 developing countries estimated that parental decisions regarding
children’s enrollment were associated with distance from school, net of a host of other
school, family and community characteristics (Huisman and Smits 2009). One study
in Afghanistan implemented a randomized trial to estimate the effects of establishing
village-based schools on enrollment and test scores for a sample of 1,479 boys and
girls aged six to eleven in 31 villages in Afghanistan (Burde and Linden 2013). Re-
sults one year out showed significant enrollment effects, even more for girls than for
boys, despite the non-significant observed correlation between distance to school and
enrollment of children in the control group. Results also showed a sizeable achieve-
ment effect, as measured in math and language test scores. In a study from Pakistan,
Jacoby and Mansuri (2015) found that Pakistani girls in lower castes were less likely
to cross village boundaries to attend school. These findings illustrate a potential gender
difference in the implications of distance for enrollment opportunities. However, this
difference in distance effect for girls and boys is not consistently found: One multi-
national study found similar magnitudes of effect of distance on enrollment at ages 8 to
11 (Huisman and Smits 2009).

The quality of the new school environment may be an important factor conditioning
the impact of closure on student outcomes. In the United States, a study in one anony-
mous urban school district showed that adverse effects of moving schools on test scores
and attendance were minimized when students moved to higher quality schools (Eng-
berg et al. 2012). Emerging literature in developing country contexts suggests that chil-
dren who attend better quality schools are more likely to remain enrolled (Hanushek,
Lavy, and Hitomi 2008). One multinational study found that parental decisions re-
garding children’s education were associated with quality-related characteristics of the
available educational facilities such as number of teachers (Huisman and Smits 2009).12

One caveat is important to mention. While the larger schools students transfer into
may provide more resources, research in the United States about the impact of attending
larger, presumably better-resourced schools, is inconsistent (Gershenson and Langbein
2015; Schwartz, Stiefel, and Wiswall 2013). One study using the 1980 census to esti-
mate the effects of changes in school size indicated that students born in states where
average school size increased obtained lower returns to education and completed fewer
years of schooling (relative to the national population) than did earlier cohorts born in
the same state (Berry and West 2010).

12. At the same time, while a key presumption of school consolidation is improved quality in larger,
better–resourced schools, certain studies in the US have pointed to small schools as providing important
benefits to students, and sometimes better outcomes (Bard, Gardener, and Wieland 2006; Schwartz,
Stiefel, and Wiswall 2013).
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School closure in China China’s Compulsory Educational Law, promulgated in 1986,
provided the legal foundation for nine years of compulsory education and established
the principle that primary schools should be located in close proximity to rural children
(Ministry of Education 1986; Dai et al. 2017). A legacy of this principle was a widely
distributed network of schools across the country (Yang and Wang 2013). Schools
included both complete and “incomplete” (early grades) primary schools. However,
demographic changes were already exerting pressures on provision of education at the
village-level in the 1990s (Cai, Chen, and Zhu 2017). Dai et al. (2017) report that
consolidation experiments were piloted in some provinces in 1993.

National school consolidation policies commenced in 2001 (Dai et al. 2017). On
May 29th, 2001, the State Council issued a document entitled “Decision on Basic Ed-
ucation Reform and Development” (General Office of the State Council 2001). This
document required local governments to make reasonable adjustments to schools’ ge-
ographic distribution to improve efficiency.13 As seen elsewhere, the case for school
closures is made in terms of quality and efficiency considerations (see, for example,
Liu, Gaowa, and Wang 2013; Xie and Wu 2013). Resource constrained counties may
have faced particular pressures toward consolidation (Fan 2013).

The number of rural schools decreased from 512,993 in 1997 to 210,894 in 2010,
while teaching points (incomplete primary schools) dropped from 186,962 in 1997 to
65,447 in 2010. The number of students also decreased, from 95 million enrolled stu-
dents in 1997 to 53.5 million in 2010 (Ministry of Education 1998–2015). However,
the pace of school closures generally outstripped the pace of decline of students. Yang
and Wang (2013) calculated an “average closure intensity parameter” as a ratio of the
percent decline in number of schools and the percent decline in number of students dur-
ing the same period to denote intensity of school consolidation in each province from
2000 to 2010. By this measure, 22 out of 27 provinces had average closure intensities
greater than 1, and the highest reached 13.

Studies of county and provincial government policy documents have indicated that
considerations about efficiency and economies of scale dominated decisions about school
closures. As school consolidations rolled out across the nation, scholars and journalists
raised concerns about the degree to which consolidation policies might be employed to
avoid costs associated with compulsory school provision. Ding and Zheng (2015) an-
alyze aggregate provincial educational expenditure data from 1996 and 2009 and find

13. Concurrently, two other national policies–national tax reform (which terminated an agricultural sur-
tax) and compulsory school education policy adjustment reform (which emphasized the financial respon-
sibility of county level government in providing compulsory education)–were issued that gave county
level officials greater autonomy and also imposed more budgetary pressures on them (Ding and Zheng
2015).
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that provinces with a greater rate of school consolidation significantly reduced their
financial expenditure share on primary education. In 2008, the National Development
and Reform Commission (NDRC) issued standards prescribing that at least one primary
school should be planned in each town (cited in Dai et al. 2017, 3). In 2012, the Min-
istry of Education and then the General Office of the State Council issued documents
calling for an end to consolidation (General Office of the State Council 2012), but per-
sistent population decline in rural China continues to exert immense pressures toward
further consolidation, and the number of schools continued to decrease after 2011.14

Scott Rozelle, Hongmei Yi and their co-authors have studied the implications of
school consolidation policy for student achievement in three adjacent provinces in the
north to northwestern part of China: Shanxi, Sha’anxi and Ningxia (Liu et al. 2010;
Mo et al. 2012; Chen et al. 2014). Using data from ten counties in Sha’anxi Province
and four in neighboring Ningxia Hui Autonomous Region, Liu et al. (2010) find that the
primary school closure between 2002 to 2006 did not impact the academic performance
of students in 2006, but the timing of mergers in students’ lives mattered: higher-grade
students’ grades rose after merging, while grades of younger students fell. In three
counties in Sha’anxi Province and one county in neighboring Shanxi Province, Mo
et al. (2012) and Chen et al. (2014) find that elementary school students’ academic
performance improved when they transferred from less centralized schools to more-
centralized schools.

By design, achievement studies must focus on students who remain in school to take
tests. A limitation of this approach is the lack of attention to dropout, continuation, or
attainment. Non-continuation might be expected to be a crucial mechanism of impact of
consolidation. To understand the full implications of consolidation, including implica-
tions for performance, attention must be paid to short and longer-term implications for
educational continuation and attainment. Presumably, quality improvements in primary
schools attended could increase the chances of school continuation. At the same time,
concerns about safety of children associated with traveling long distances or boarding
at schools could detract from continuation, and it is possible that safety concerns might
be more pronounced for girls than for boys.

A separate set of concerns have to do with distance and associated cost burdens to
rural families. Using Chinese Household Income Project data from 2008 and 2009,
Cai, Chen, and Zhu (2017) study the effects of the consolidation policy on 209 house-
holds and find that the compulsory school consolidation program increased educational
expenditures, including expenditures on transportation and boarding due to greater dis-

14. The number of schools further decreased to 118,381 in 2015, and the number of students enrolled
decreased further, to below 30 million in 2015 (Ministry of Education 1998–2015).
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tance to school. Using data from one county in Guangdong province, Zhao and Barakat
(2015) find that children from poorer families have difficulties paying for a bus or board-
ing at school and are more likely to endure longer commutes. It is possible that poor
rural families would be more likely to shoulder costs for boys than girls: some research
in China suggests that girls’ educational attainment is more susceptible than boys’ to
poverty (Cherng and Hannum 2013; Liu and Hannum 2017).

In summary, school consolidation has been a major policy initiative in China, but
the implications are not yet well understood. In particular, existing studies of impact
on students have focused on important questions of impact on short-term school per-
formance, but have not considered the impact on school continuation or attainment. In
addition, existing studies of impact on students have had limited geographic coverage,
collectively and individually, and have not distinguished short- and long-term conse-
quences. The current study begins to address these limitations by applying a difference-
in-difference design to investigate short and long-term implications of school consoli-
dation for educational attainment using data from 728 villages across seven provinces.

2 Data

This paper utilizes data from the rural sample of the China Household Ethnic Survey
(CHES 2011), which covers households and villages from 728 villages in 81 counties
of 7 provinces with substantial minority populations in western China.15 CHES 2011
sought to investigate the economic and social conditions of people in minority areas,
and so utilized subsamples of the National Bureau of Statistics’ Rural Household Sur-
vey (RHS) in the seven provinces with substantial minority populations. Household
information was collected through diaries and single-round visits in 2011. Routinely-
collected RHS data and purpose-designed questionnaires for the CHES project were
included in the data.

Village closure information is taken from a village head survey, which was collected
in conjunction with household surveys. Village heads were asked if the village currently
had a primary school, and asked about the year of school closure if the village school
had been closed. Based on the village heads survey, there are four categories of closure
status. The first category includes 193 villages that did not have village schools in 2011
and experienced school closure between 1999 and 2010. In the second category, which
included 22 villages, a school closure year between 1999 and 2010 was reported, but
village heads also reported that the village currently had a school in 2011. In this case,

15. Appendix Section A.1.1 presents a map of CHES Survey prefectures (Howell 2017) and discusses
distribution of survey villages across provinces.
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it is plausible that new schools were built in these 22 villages after school closure.16

In the third category, 430 villages had village schools in 2011 and did not experience
school closure.17 Finally, the fourth category includes 48 villages that had never had
a primary school and 35 that do not currently have a school but had a village primary
school at some point between 1954 and 1999. In the following analysis, we designate
the first and second categories as school closure. The third and fourth categories are
coded as non-closure.18

There is heterogeneity in the timing of school closure. Out of the 193 villages in the
first category mentioned above, 14 experienced school closure between 1999 and 2001,
28 between 2002 and 2004, 80 between 2005 and 2007, and 71 between 2008 and 2010.
School closure took place in all seven provinces in all the year ranges listed. In addition,
the intensity of school closure also varied across provinces. Among the villages in this
dataset, approximately 49 percent of the surveyed villages from Hunan province in
south-central China and Inner Mongolia in north China reported village school closures
between 1999 and 2010. Around 24 percent of surveyed villages from Ningxia and
Xinjiang in northwestern China, and Guizhou in southwest China experienced village
school closures between 1999 and 2010. Guangxi in south-central China and Qinghai
in northwest China had the lowest ratio prevalence of closure. In these locations, around
18 percent of villages surveyed in 2011 by CHES reported having experienced closure
between 1999 and 2010.

Comparing villages with and without school closure In Table 1, we compare
village-level statistics between villages with and without closure across several sets of
variables. All variables are from the village-head survey component of the CHES data.
Summary statistics are organized in Panels A through C. The first column shows the
overall averages for all villages. The second and third columns show the mean values
for villages with and without closure respectively. Column four presents the p-value
from a significance test of whether the means differ between non-closure and closure
villages.19 And column five tests, just for villages with closures, whether a linear trend
exists for the variables across the year of closure (1999 to 2010).

16. Generally students went to schools in township centers after village school closure, but in these 22
villages, it is possible that a new consolidated school was built inside these villages.

17. We do not have survey information on the opening year of the schools. The vast majority of these
schools should have been established in the 1980s and early 1990s when the central government aimed
to have a school in each village to provide education to rural children.

18. We will test the robustness of regression results to dropping the second and fourth categories from
the closure and non-closure groups.

19. We control for provincial fixed effects in these mean tests, but results are generally the same even
if provincial fixed effects are not controlled for.
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Table 1: Summary Statistics for Village Characteristics

Villages with and without school closures

all group averages p-values testing

mean
non-

closure
closure

closure
vs non-
closure†

years of
closure
trend‡

Panel A: Closest Primary School Physical Facility Measures

Fraction with non-dilapidated buildings 0.82 0.79 0.90 0.00 0.40
Fraction with heating 0.25 0.18 0.44 0.00 0.38
Fraction with tap water 0.81 0.80 0.84 0.19 0.22
Fraction with kitchen 0.70 0.66 0.81 0.01 0.15
Fraction with shower 0.19 0.15 0.32 0.00 0.34
Fraction with sufficient desks 0.94 0.93 0.96 0.23 0.27
Fraction with library 0.76 0.72 0.85 0.00 0.49
Fraction with personal computers 0.53 0.47 0.68 0.00 0.73
Fraction with internet access 0.46 0.41 0.58 0.00 0.27

Panel B: Distance to Closest Primary School (km)

Distance measure from village head survey 2.87 1.80 5.67 0.00 0.15

Panel C: Village Size and Demographics

Per household arable land (mu, 1 acre = 6 mu) 11.59 10.15 15.09 0.00 0.58
Number of households 453.55 469.35 415.04 0.02 0.62
Fraction of Han in village 0.40 0.36 0.48 0.02 0.31
Fraction of women (all ages) 0.48 0.48 0.47 0.08 0.15
Fraction of 30 and younger (2011) 0.46 0.48 0.42 0.00 0.23
Fraction of women 30 and younger (2011) 0.46 0.46 0.46 0.37 0.13

Village Level Summary Statistics. All variables are from the village-head survey except for fraction of woman and fraction of
individuals below age 30. † Column 4 shows results from testing if the mean gaps between closure and non-closure villages
are statistically different: p-value results in column 4 controls for provincial fixed effects. ‡ Column 5 tests if values for each
variable differs over the calendar year of closure for villages experiencing school closure.

In Panels A and B of Table 1, we compare distance to school and school facility
measures. In both panels, village heads reported information for the complete primary
school20 that was closest to the village in 2011. For villages with school closure, the
statistics reported are for the “replacement” school that village children attend, away
from their own village.

Panel A compares nine kinds of school facilities (non-dilapidated buildings, heating,
tap water, kitchen, shower, sufficient desks, library, personal computers, and internet ac-
cess) for the closest primary school between closure villages and non-closure villages.
The current schools for closure villages are more likely to have each of the nine kinds
of physical facilities. In terms of technology, in current schools for closure villages,
68 percent of schools have computers and 58 percent have internet access. These frac-

20. Complete primary school is defined as a school that includes all the grades in primary school, i.e.,
grade 1 to grade 6.
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tions are 47 percent and 41 percent for schools for non-closure villages. Regarding
other kinds of facilities, in schools serving closure villages, 44 percent have heating, 84
percent have tap water, 81 percent have kitchens, and 32 percent have showers. Cor-
responding figures are 18 percent, 80 percent, 66 percent, and 15 percent in schools
serving non-closure villages.21 Column 4 shows that the provision of school facilities
tends to differ in closure and non-closure villages: 7 out of 9 facilities measures have
p-values close to 0. Moreover, for villages with closure, there is no linear trend in qual-
ity with the calendar year of school closure (as indicated by larger p values in column
5), which means that we do not find replacement schools’ facilities to be systematically
better for villages that closed schools more recently than those with earlier closures.

Panel B shows that the distance to school is significantly greater for villages with
school closure than without. The average distance is 5.67 kilometers for villages with
school closure,22 compared to 1.80 kilometers for the latter. 65 percent of villages
without closure report a 0 kilometer distance to the closest school.23 In short, these
findings suggest that schools serving closure villages, compared to non-closure villages,
are better-resourced and more distant.

In Panels C of Table 1, we show that villages without school closure have, on aver-
age, 469 households, while villages with school closure have, on average, 415 house-
holds. Households in closure villages also have significantly more arable land per per-
son and are more likely to be classified as non-minority (ethnic Han).24

In Panels A, B, C and D of Table 7 in the Appendix, we test how villages with and
without school closure differ along several other dimensions, in terms of political con-
nectedness (Panel A), income and labor market participation (Panel B), village expen-
ditures (Panel C) and participation in other national policy schemes such as the “Grain

21. We do not have information on school facilities for the previously closed within-village schools
from the closure villages. If these schools were similar or worse in facility measures to village-school
facility measures for non-closure villages, then these data indicate that school closure might have brought
about a significant improvement in school facility quality. This change would be consistent with the stated
goal of the policy to improve quality through consolidation. We do not have information on teachers’
quality in these schools.

22. The 25th percentile, median and 75th percentile in the distribution of distance to school are, respec-
tively, 2 kilometer, 3.5 kilometer, and 8 kilometer.

23. Distance to school is not 0 for all villages without school closure. Households are located in various
parts of a village, and the questionnaire did not specify if distance to school should be from the village
center or from a village boundary. Some of the non-zero values possibly reflect the vantage point of the
village head. It is also possible that a primary school exists in the village, but it is a teaching point rather
than a full primary school with all 6 grades, and village heads reported distance to a full primary school
further away.

24. In villages with closure, per household arable land is about 15.09 mu (1 acre=6 mu), in villages
without closure, per household arable land size is only 10.15 mu. In non-closure villages, non-Han
ethnic groups account for on average 64 percent of the village populations. In closure villages, non-Han
ethnic groups account for 52 percent of the village population. These means are significantly different,
but there are no mean trends in these variables for closure villages across closure years.
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for Green” reforestation initiative, collectively-owned medical station initiatives, and
the rural medical insurance scheme (Panel D). Controlling for provincial fixed effects,
we generally do not find statistical differences between closure and non-closure villages
along these dimensions.

Closure year, children and attainment As school closure took place in different
years across villages, we are able to group children based on their ages in the year of
school closure and their ages in 2011 with our cross-sectional data. Table 2 presents
our data composition structure (with rows showing age at year of school closure and
columns showing age in 2011). Table 2 illustrates which subset of children could have
been impacted by the closure policy. Table 2 also shows average educational attainment
for each group, as well as the sample size for each group.

The extent to which a given child is affected by the school closure policy depends
on his or her age at the time of school closure and the duration of exposure (which is
the difference between the age in 2011 and the age at time of school closure). First, the
individuals in row groups A, B, C of Table 2 were between age 1 to 5, 6 to 9 and 10
to 13 respectively in the year of closure and could have been directly affected by the
primary school closure policy. Those in row groups D and E were between age 14 to
21 and 22 to 29 in the year of closure and should not have been directly impacted (as
students usually enter secondary school at age 14). Individuals in row group F are not
exposed to the school closure policy. Second, for the column groups, individuals in the
second to fourth column are between age 5 and 19 in 2011 and mostly still attending
school. Individuals in columns 5 through 8 are between age 20 and 44 in 2011, and
their 2011 educational attainment generally reflects their final attainment. Third, the
group of individuals in each row and column cell were exposed to school closure at
different starting ages, and experienced different durations of impact when we observe
their educational attainment (number of grades completed) in 2011. To be specific, row
group B shows that among individuals who were between 6 to 9 years of age in their
village-specific school closure years, 98 were between 5 to 9 years of age, 211 were
between 10 to 14, 69 were between 15 to 19, and 17 were between 20 to 24 in the year
2011.

In Table 2, we also compare educational attainment within each age-in-year-2011
group.25 The educational attainment variable is based on years of schooling completed
by each individual.26 By simple comparisons of the mean, we find among those who

25. In Appendix Section A.1.3, we also compare educational attainment and the proportion of individ-
uals who complete middle schools by gender within each age-in-year-2011 group.

26. The survey asks individuals to report years of schooling completed. For example, 4 is recorded for
someone who has completed 4th grade in primary school, 9 is recorded for someone who has completed
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Table 2: Exposure Groups and Grades Completed by 2011

Tables 3, 4 and 5 columns 3 and 4 regression data

Age at village-specific year of closure and 2011 age

Age in 2011 Age in 2011 Age in 2011 Age in 2011

0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-44

Group A: age 1 to 5 at year of closure

Mean grades completed 0.08 1.11 5.18 9.69
Observations 303 333 126 16

Group B: age 6 to 9 at year of closure

Mean grades completed 1.98 5.51 9.80 10.7
Observations 98 211 69 17

Group C: age 10 to 13 at year of closure

Mean grades completed 5.98 9.40 10.4 8.50
Observations 133 224 117 2

Group D: age 14 to 21 at year of closure

Mean grades completed 7 9.80 10.2 9.05 8.59
Observations 16 276 592 241 32

Group E: age 22 to 29 at year of closure

Mean grades completed 9.98 8.81 8.14 7.99
Observations 101 460 322 98

Group F: non-closure villages individuals

Mean grades completed 0.09 1.37 5.55 9.33 9.71 8.44 7.37 6.81
Observations 783 1227 1521 1774 2237 1713 1420 1569

Table shows means. Individuals in Group A were fully exposed to consolidated primary schools. Group B individuals were
6 to 9 at year of closure and were exposed to consolidated primary school for more than half of their primary school years.
Group C individuals were 10 to 13 at year of closure and transitioned from village schools to consolidated primary schools
during the final years of primary school. Group D and E individuals are from villages that experienced closure, but were
beyond primary school age at year of closure. Group F individuals are from villages without school closure.

are too old to be affected by school closure policy (i.e., groups D and E) from closure
villages, their average educational attainment are uniformly higher than their counter-
parts in non-closure villages (group F), no matter what age group in 2011. However,
for those who were at school ages at the time of school closure (groups B and C), their
average educational attainment is not consistently higher or lower compared to their
counterparts, at different ages in 2011. In the following sections, we proceed to study
the causal impact of school consolidation policy on children’s educational attainment
in a regression framework.

middle school, and 10 is recorded for someone who has completed one year of high school.

15



3 Methods

Identification strategy We follow a difference in difference strategy to identify the
effects of the school consolidation policy. Within each province, we first compare the
difference in educational attainment (number of grades completed by 2011) between
those from closure villages who were exposed to closure to individuals of the same
age cohorts from non–closure villages. This first difference could be due to the school
consolidation policy or could be due to existing differences in educational attainment
across villages that would have occurred without the policy. Hence, we also compare
the difference in educational attainment between individuals not impacted by the con-
solidation policy from closure villages and individuals of the same ages cohorts from
non-closure villages. This second difference should not be related to school consoli-
dation but measures only existing differences in educational attainment across villages.
We allow this second difference to be village-specific. We interpret the difference in
the first and second differences as the impact of the policy. We estimate the effects of
the policy first over subgroups based on age in year of closure (age effects), and then
subgroups based both on age at year of closure and the number of years since closure.
We interpret results for years since closure as short-, medium- and long-run impacts of
the policy on educational progression conditional on age at year of closure (duration
effects).

Our age effects estimation strategy follows Duflo (2001). Similar to Duflo (2001),
we exploit the fact that individuals were at different ages in the village-specific years
of closure to distinguish between individuals who could be impacted and who should
not be impacted by the school closure policy. Specifically, the policy could impact both
children who were attending elementary school at the time of school closure, and chil-
dren who were yet to attend elementary school.27 Those who were above elementary
school age (age 13) at the time of the school consolidation program are less likely to be
affected by this policy.28 Specifically, we classify individuals from villages that have
experienced closure into cohorts who are fully exposed (0 to 5 years old at the time of
primary school closure) or partially exposed (6 to 13 years old at the time of primary
school closure) to school closure and the older cohorts who are not exposed (between
14 and 21 at the time of school closure).

Our joint age and duration effects analysis follows Behrman, Parker, and Todd

27. Chinese children normally attend primary school between the ages of 6 and 12. Nearly all children
in underdeveloped rural Western areas attend school for some number of years. They generally start
elementary school between age 5 and 7, and the vast majority finish elementary school between age 12
to age 14.

28. By age 14, in our data, more than 80 percent of the children are no longer in elementary school.
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(2009, 2011). They study the effects of the Progresa/Oportunidades conditional cash
transfer program on educational attainment (grades completed) and differentiate be-
tween the short term and long term effects of the policy on children who were in dif-
ferent ages at year of closure. Specifically, they study program effects for children who
were exposed to the program when they were 9-10, 11-12, and 13-15 at the start of the
program in 1997, and 6 years later in 2003, when these children were 15-16, 17-18, and
19-21. They rely on a panel dataset to analyze these effects.29 Under the assumption
that the closure policy is the same across calendar years, we are able to estimate the
joint age and duration effects of the policy using a cross-sectional dataset because of
the variations in the years in which closure took place.

The age at which school closure takes place determines the age effect of the policy–
which corresponds to the potential number of years that a child attends a consolidated
primary school. The gap between the survey year, 2011, and the year in which village
specific closures took place determines the duration effect of the policy–which corre-
sponds to the number of years since village specific closures. Closures closer to 2000
provide us with longer-duration effects of the policy on final attainment, and more re-
cent closures provide us with shorter-duration effects of the policy on the number of
grades completed for children who are still attending school. The effect of the policy
will be conditional on both the starting age at exposure and the length of exposure for
each individual. As discussed previously, Table 2 shows the distribution of children
with different starting ages of exposure and lengths of exposure (by subtracting age at
exposure from age in 2011) in the sample.

Overall, the primary underlying assumption of our strategy is that in the absence
of the school closure policy, the change in educational attainment at a certain age of
younger cohorts relative to older cohorts would not have been systematically different
in treatment (closure) and control (non-closure) villages within the same province, i.e.,
educational attainment in both groups of villages follows a provincial common trend.
Given that the closure policy took place at the village level, we have the advantage
of including village-specific fixed effects to account for unobservable differences in
educational attainment across villages that are common across cohorts considered. Ad-
ditionally, the large number of villages experiencing closure and the large number of
control villages means that the difference in difference estimates are averaged over a
many groups that experience policy changes. This means that our estimates are more
likely to be robust to the presence of age- and location- specific random effects (Conley

29. Duflo (2001), however, uses a cross-sectional dataset gathered 20 years after the start of a school
construction program in Indonesia, and hence focuses on the long run effects of the program on final
educational attainment.
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and Taber 2011).
Our common trend assumption, however, would be violated if county administrators

choose to close the schools in villages where educational attainment is already deviating
from the provincial trend. In other words, we may suffer from endogeneity bias if the
closed schools were getting worse over time relative to the average time trend. In order
to test whether the identification assumption is valid, we compare the differences in
educational attainment between the cohort groups between age 14 to 21 at the time of
exposure (the age group in which individuals have finished primary school but may
still be attending school), and cohort groups between age 22 to 30 (the age group in
which almost no individuals attend school). If our “common trend” assumption stands,
controlling for various fixed effects, the difference of educational attainment between
age subgroups within these age ranges should not differ significantly across villages
with and without closure in the same province.

In addition, our estimation may raise concerns about sample selection bias if school
closure had led to increased outmigration either by individual laborers or by families
(Liu and Xing 2016). The first of these possibilities—increased labor migration caused
by school closure—is less of a concern for our estimates, as the survey gathered data
on educational attainment for all members of households including those working as
migrant workers. For the second possible migration issue, however, we have not seen
evidence supporting the proposition that entire households out-migrate as a result of
school closure. An additional concern related to sample selectivity could emerge if a
child’s birth location is endogenous with respect to school consolidation policy. That
is to say, if parents chose where to live before children are born with consideration to
the quality of schools, which may be related with the risk of school closure, sample se-
lection would be a concern. However, in the rural China context, mandatory household
registration and land allocation policies do not allow people to choose their registered
household location freely, even in rural areas.

Regression model with only age effects In Equation 1, we generalize our estima-
tion strategy first to a regression framework in which we assume that the policy has
an immediate and constant impact on educational attainment. In the scenario without
policy intervention, educational attainment, or the number of grades completed, E of a
child i from village v in province p and whose age in 2011 is a could be decomposed
into four parts: a village fixed effect βv, a province-specific age fixed effect ρpa, and
idiosyncratic terms including one part that can be explained by observed characteristic
Xi and another unobserved error term εi. With school closure, the policy’s effect is as-
sumed to be additive and captured by λ̃z that is constant within age group z defined by

18



age-at-closure ti:

Epvia = φ +βv +ρpa

+λ̃z ·1{lz ≤ ti ≤ uz} · cv(1)
+Xi · γ + εi

where, φ is a constant, and cv is a binary variable indicating if individual i is from
a village v with school consolidation (i.e. treatment village). We group children in
villages with school closure into Z groups based on their age at closure ti, with lower
and upper bounds for each group lz and uz. Therefore λ̃z captures the average treatment
effect for age group z.

This specification imposes two key assumptions. First, λ̃z is not specific to 2011 age
a, which means λ̃z captures the average effect across the children who were exposed
to closure starting at the same age but who have different ages in 2011. We relax this
assumption in Equation 2 which has both age and duration effects. Second, λ̃z is not
specific to the calendar year in which the closure policy was implemented.

Regression model with age and duration effects Besides the age at school closure,
the impact of school closure on educational attainment may also differ by the number of
years of exposure to the policy: short-run effects of closure on a child’s educational at-
tainment progression could be dampened or amplified over the medium and long run.30

In order to identify both age and duration effects with our cross-sectional data, we ex-
ploit the variation in the year of school closure. Under the assumption that the impact
of the policy is not specific to the calendar year of closure, we can estimate Equation
2 to obtain the impact of the policy as a function of both starting age and the length of
exposure.

In Equation 2, we use similar notations as in Equation 1, the difference is that the
policy’s effects are now captured by λ̂zl that varies by age-at-closure variable ti and
years-of-exposure variable τi:

Epvia = φ +βv +ρpa

+λ̂zl ·1{(ll ≤ τi ≤ ul)∩ (lz ≤ ti ≤ uz)} · cv(2)
+Xi · γ + εi

30. After an individual completes schooling, duration effects will become constant. In studies with
cross-sectional data taken long after a policy has been implemented, Duflo (2001) for example, the dura-
tion effect is irrelevant because all educational attainment data is observed long after sample individuals
have completed schooling. In our data, a significant proportion of individuals have not completed school-
ing, allowing us to have meaningful duration effects.
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where, as before, cv is a binary variable indicating if individual i is from a village v with
school consolidation (i.e. treatment village). As in Equation 1, we group children in
villages with school closure into Z groups based on their age at closure, with lower and
upper bounds for each group, lz and uz. To capture duration effects, we further divide
each of the Z groups of children into L groups based on the length of exposure τi, defined
as the gap between individual i’s age in 2011 and i’s age at year of school closure,
ti.31 Each l length of exposure group includes those with τi falling within lower and
upper bounds, ll and lu. The exposure groups allow us to separately estimate the short,
medium and long run effects of the consolidation policy on educational attainment.
There are Z ·L groups of interest for this regression.32

4 Results

4.1 Age effects only results

Table 3 presents estimates of Equation 1. The first panel presents overall results, while
the sex-specific results are shown in the second and third panels. In each panel, we
compare three subsets of children below age 14 against baseline group – those between
14 and 21 at the time of school closure. Columns 1 and 2 include all individuals between
1 and 44 years of age in 2011, columns 3 and 4 restrict to individuals between 10 and
34, and columns 5 and 6 restrict further to individuals between 15 and 34 years of age.
The even-numbered columns drop villages that never had a school from the villages
without closure group (category 4 as defined in data section). All regressions include
several individual and household controls.33 All standard errors are clustered at the
village-level. Column 1 contains our focal main result, other columns contain results
for robustness checks which we discuss later.

The estimates in the Table 3 show that the school consolidation policy had a clear
negative impact on educational attainment in terms of grades completed by 2011, but
only for girls. Panel One of the first column shows that the policy decreased the educa-
tional attainment for children who were below age 6, between age 6 and 9, and between

31. τi = min(ai,ai− ti): τi is the gap between age in 2011 and ti if individual i was borne before the
year of closure, and it is the age of the child in 2011 if the child was borne after school closure.

32. Ideally, we would estimate the policy effects for each ti and τi combination separately, but we have
constructed the Z and L groups due to limited sample size.

33. All regressions include controls for households size, a dummy for if the individual is Han and a
categorical variable for the relative wealth. The relative wealth variable is based on the survey question
that asked households if they are better or worse off than village average. We do not have income
measures for all families. The village income per capita variable shown in summary Table 1 is from the
village-head survey and not based on household incomes.
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Table 3: Effect of School Closure on Educational Attainment

Outcome: grades completed by year 2011

10≤ 2011 Age≤ 34 15≤ 2011 Age≤ 34

(1) (2) (3) (4) (5) (6)

Baseline group: Child was 14-21 years old at village primary school closure year
Panel Male and Female

Age at closure 0-5 -0.24 -0.30
(0.17) (0.19)

Age at closure 6-9 -0.29∗ -0.38∗∗ -0.39∗∗ -0.54∗∗∗
(0.16) (0.18) (0.18) (0.20)

Age at closure 10-13 -0.42∗∗∗ -0.47∗∗∗ -0.46∗∗∗ -0.53∗∗∗ -0.49∗∗∗ -0.55∗∗∗
(0.14) (0.16) (0.14) (0.15) (0.15) (0.16)

Age at closure 22-29 0.11 0.18 0.026 0.12 -0.0077 0.079
(0.17) (0.18) (0.17) (0.19) (0.17) (0.19)

Observations 18804 15918 12072 10289 9998 8538

Panel Female

Age at closure 0-5 -0.43∗ -0.61∗∗
(0.23) (0.25)

Age at closure 6-9 -0.49∗∗ -0.65∗∗∗ -0.58∗∗ -0.78∗∗∗
(0.22) (0.25) (0.26) (0.29)

Age at closure 10-13 -0.60∗∗∗ -0.69∗∗∗ -0.60∗∗ -0.69∗∗∗ -0.60∗∗ -0.65∗∗
(0.23) (0.25) (0.23) (0.26) (0.28) (0.30)

Age at closure 22-29 0.19 0.27 0.051 0.12 0.067 0.11
(0.23) (0.23) (0.25) (0.25) (0.26) (0.26)

Observations 8869 7466 5664 4790 4658 3946

Panel Male

Age at closure 0-5 -0.067 0.0034
(0.20) (0.22)

Age at closure 6-9 -0.042 -0.060 -0.096 -0.20
(0.20) (0.22) (0.23) (0.25)

Age at closure 10-13 -0.24 -0.21 -0.27 -0.28 -0.33 -0.34
(0.19) (0.20) (0.19) (0.20) (0.22) (0.23)

Age at closure 22-29 0.15 0.20 0.14 0.28 0.051 0.18
(0.22) (0.24) (0.24) (0.27) (0.24) (0.27)

Observations 9935 8452 6408 5499 5340 4592

Exclusions and controls:
Village and province-age FE and controls† Yes Yes Yes Yes Yes Yes
Exclude villages that never had schools‡ Yes Yes Yes

†Includes village fixed effects, province-specific age FEs, controls for ethnicity, household size and relative household wealth.
‡Odd columns check robustness by dropping category 2 closure and category 4 non-closure status villages discussed in Section 2.
Statistical significance:* 0.10 ** 0.05 *** 0.01. Robust standard error clustered at village level. Each column (in each panel)
represents a separate regression. Compare children with different starting age of exposure (and length of exposure) to children in
baseline group who should not be impacted by school closure. Columns 3 to 6 restrict regressions to subsets of individuals who are
closer together in 2011 age, testing the robustness of results to excluding younger and older individuals (see Table 2). Regression
sample includes villagers who were below 29 at year of closure for villages that experienced closure between 1999 and 2010.
Individuals included in regressions from all columns are below 45 years of age in year 2011.

age 10 and 13 in the year of closure by 0.24 (s.e. 0.17), 0.29 (s.e. 0.16), and 0.42 (s.e.
0.14) years, respectively. The effects for these three age ranges are small and insignifi-
cant for boys, but large for girls with reductions of 0.43 (s.e. 0.23), 0.49 (s.e. 0.22), and
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0.60 (s.e. 0.23) years. Results are consistent across all columns.
Different age effects reflect the different possible mechanisms by which children

under different age groups are affected by the school consolidation policy. Children
who were below age 6 and not enrolled in any school yet at the year of closure could
be affected by delaying entry into primary schools that are much further away for the
concern of safety. Children who were between age 6 and 9 at the year of closure faced
transitioning from village school to consolidated schools and the possible disruption
of school life, as well as much longer traveling distance. Finally children who were
between age 10 and 13 at year of closure attended consolidated schools in their final
primary school years. These individuals are on average 16.8 years old in 2011. For
these individuals, closure took place during final years of primary school when school
transition was potentially the most disruptive and the opportunity cost of travel time
was higher. The 0.60 year reduction in grades completed for girls in this group is due
to the cumulative effects of consolidation during and after primary school.

4.2 Age and duration effects results

Each age-at-closure group includes individuals of different ages in 2011 as shown in
Table 1, our estimates from Table 3 show the weighted average effect of children ex-
posed to closure starting at the same age group but with different durations. The effects
of school closure on educational attainment may not be homogeneous across children
with different durations of exposure to the policy. The impacts of closure could amplify
or weaken as children progress through school.

In order to capture the duration effects, we next allow the estimated impact of the
policy to vary in the short, medium and long term. For our main results, we consider five
age-at-closure groups (Z = 5), and for those under 13 we further divide each age group
into 3 subgroups according to the number of years since closure (L = 3): 0 to 3, 4 to 6
and 7 to 12 years, representing short, medium and long-term exposure separately34. As
before, age group 14 to 21 serves as reference group. By separating children into these
Z and L groups, we are following, in principle, a similar strategy as Behrman, Parker,
and Todd (2009, 2011) who analyze the effects of policy changes on grades completed
by looking at both what they call exposure differential as well as time since program

initiation. In our analysis, children who were at younger ages in the year of closure
had greater exposure differential to consolidated primary schools, and children from
villages that experienced closure closer to 1999 have had longer time since program

34. Individuals who were 10 to 13 at the time of closure and experienced 7 to 12 years of exposure are
on average about 21 years old in 2011, hence we can interpret the impact here as the impact of policy on
final attainment.
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initiation.35

Given our earlier findings on differential gender effects, we estimate the model for
girls and boys separately, with the results presented in Table 4 for girls and Table 5 for
boys. All standard errors are clustered at the village-level. Column 1 presents our main
results. The other columns provide robustness checks, to which we return following
presentation of main results. The structure of the tables is the same as in Table 3. We
again focus on column 1.

Impact on girls For girls, results from Table 4 are consistent with our finding from
Table 3 in that school consolidation had a large and significantly negative impact on
girls. Across all affected age groups, the coefficients are all small and insignificant in
the first three years after exposure, but more negative and significant after a longer du-
ration. The first column in Table 4 shows that for the 0 to 5 age-at-closure group, the
impact of policy was negative but insignificant at -0.15 (s.e. 0.26) years of education
within the first 3 years after school closure. The lack of a strong impact here is expected
because most of the children in this group are still too young to attend primary school.
After 4 to 6 years and 7 to 12 years, the closure policy decreases average grades com-
pleted by 0.55 (s.e. 0.29) and 0.68 (s.e. 0.36) years, respectively. Most of the children in
these two subgroups are still attending or just finishing up with primary school in 2011.
These negative effects of school closure for girls could be driven by delayed entry into
primary school due to potential safety and cost concerns given longer travel distance.
Once children start primary school, continued safety and cost concerns could make reg-
ular attendance more difficult and longer travel distance could reduce time available for
studying. With only 16 children in the 0 to 5 age-at-closure group at age above 15 in
2011 (see Table 2), we do not know the full effects of closure on final attainment for
individuals in the 0 to 5 age-at-closure group, however, the overall pattern here indi-
cates that longer duration amplifies the negative effects of closure on girl’s educational
attainment.

The second group of coefficients in column 1 of Table 4 shows the impact of the pol-
icy on girls who were 6 to 9 when school closure took place. For this group of children,
the impact of the policy one to three years after closure is insignificant at -0.22 (s.e.
0.33) years. This indicates that girls who were in earlier primary school grades were

35. Behrman, Parker, and Todd (2011) focus on short and long run time-since-program-initiation ef-
fects of short policy exposure, and they also analyze the long run time-since-program-initiation effects
of longer policy exposure. Here, given variation in school closure years, we have a continuous measure
of time-since-program-initiation (duration-effects) which we group into short, medium and long duration
sub-categories. And we analyze effects for three subsets of individuals with different lengths of policy
exposures (age-effects subgroups).
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Table 4: Effect of School Closure on Female Educational Attainment

Female Outcome: grades completed by year 2011

10≤ 2011 Age≤ 34 15≤ 2011 Age≤ 34

(1) (2) (3) (4) (5) (6)

Baseline group: Child was 14-21 years old at village primary school closure year
Child was 0-5 years old at village primary school closure year

x (0-3 years since closure) -0.15 -0.29
(0.26) (0.30)

x (4-6 years since closure) -0.55∗ -0.68∗∗
(0.29) (0.31)

x (7-12 years since closure) -0.68∗ -0.94∗∗
(0.36) (0.38)

Child was 6-9 years old at village primary school closure year

x (0-3 years since closure) -0.22 -0.38 -0.25 -0.64
(0.33) (0.41) (0.51) (0.65)

x (4-6 years since closure) -0.56∗ -0.76∗∗ -0.63 -0.83∗∗
(0.34) (0.34) (0.38) (0.39)

x (7-12 years since closure) -0.77∗∗ -0.86∗∗ -0.76∗∗ -0.80∗
(0.32) (0.34) (0.38) (0.42)

Child was 10-13 years old at village primary school closure year

x (0-3 years since closure) -0.53 -0.71∗ -0.53 -0.71∗
(0.35) (0.39) (0.38) (0.43)

x (4-6 years since closure) -0.59∗ -0.72∗∗ -0.63∗ -0.78∗∗ -0.66 -0.81∗
(0.33) (0.33) (0.37) (0.37) (0.42) (0.41)

x (7-12 years since closure) -0.76∗∗ -0.74∗ -0.65∗ -0.59 -0.58 -0.51
(0.35) (0.41) (0.38) (0.45) (0.40) (0.47)

Child was 22-29 years old at village primary school closure year

All years since closure 0.20 0.28 0.074 0.12 0.078 0.10
(0.22) (0.23) (0.25) (0.26) (0.26) (0.27)

Observations 8869 7466 5664 4790 4642 3932

Exclusions and controls:
Village FE, province-age FE and controls† Yes Yes Yes Yes Yes Yes
Exclude villages that never had schools‡ Yes Yes Yes

†Includes village fixed effects, province-specific age FEs, controls for ethnicity, household size and relative household wealth.
‡Odd columns check robustness by dropping category 2 closure and category 4 non-closure status villages discussed in Section 2.
Statistical significance:* 0.10 ** 0.05 *** 0.01. Robust standard error clustered at village level. Each column (in each panel)
represents a separate regression. Compare children with different starting age of exposure (and length of exposure) to children in
baseline group who should not be impacted by school closure. Columns 3 to 6 restrict regressions to subsets of individuals who are
closer together in 2011 age, testing the robustness of results to excluding younger and older individuals (see Table 2). Regression
sample includes villagers who were below 29 at year of closure for villages that experienced closure between 1999 and 2010.
Individuals included in regressions from all columns are below 45 years of age in year 2011.

successfully transferred from village schools to consolidated schools without immedi-
ate disruption to grade progression. It is possible that student achievement is negatively
affected by school closure and transition in the short-run (Hanushek, Kain, and Rivkin
2004; Sacerdote 2012), but lower achievement might not have a clear impact on grade
progression in the short-run. Interestingly, we do find that the impact of consolidation
amplifies over the medium and long run for this subset of girls. The policy reduces
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Table 5: Effect of School Closure on Male Educational Attainment

Male Outcome: grades completed by year 2011

10≤ 2011Age≤ 34 15≤ 2011Age≤ 34

(1) (2) (3) (4) (5) (6)

Baseline group: Child was 14-21 years old at village primary school closure year
Child was 0-5 years old at village primary school closure year

x (0-3 years since closure) -0.030 0.17
(0.25) (0.26)

x (4-6 years since closure) -0.17 -0.20
(0.27) (0.28)

x (7-12 years since closure) -0.0044 0.0088
(0.26) (0.29)

Child was 6-9 years old at village primary school closure year

x (0-3 years since closure) -0.47 -0.57∗ -0.59 -0.83∗
(0.29) (0.32) (0.43) (0.46)

x (4-6 years since closure) -0.030 -0.063 -0.11 -0.16
(0.31) (0.33) (0.35) (0.37)

x (7-12 years since closure) 0.28 0.31 0.22 0.14
(0.28) (0.31) (0.35) (0.38)

Child was 10-13 years old at village primary school closure year

x (0-3 years since closure) -0.48∗ -0.54∗ -0.54∗ -0.58
(0.26) (0.32) (0.29) (0.36)

x (4-6 years since closure) 0.047 0.064 0.034 0.016 -0.12 -0.15
(0.27) (0.27) (0.29) (0.28) (0.31) (0.30)

x (7-12 years since closure) -0.30 -0.26 -0.32 -0.34 -0.36 -0.38
(0.30) (0.32) (0.32) (0.33) (0.34) (0.35)

Child was 22-29 years old at village primary school closure year

All years since closure 0.14 0.20 0.12 0.25 0.038 0.17
(0.22) (0.24) (0.24) (0.27) (0.25) (0.28)

Observations 9935 8452 6408 5499 5321 4578

Exclusions and controls:
Village FE, province-age FE and controls† Yes Yes Yes Yes Yes Yes
Exclude villages that never had schools‡ Yes Yes Yes

†Includes village fixed effects, province-specific age FEs, controls for ethnicity, household size and relative household wealth.
‡Odd columns check robustness by dropping category 2 closure and category 4 non-closure status villages discussed in Section 2.
Statistical significance:* 0.10 ** 0.05 *** 0.01. Robust standard error clustered at village level. Each column (in each panel)
represents a separate regression. Compare children with different starting age of exposure (and length of exposure) to children in
baseline group who should not be impacted by school closure. Columns 3 to 6 restrict regressions to subsets of individuals who are
closer together in 2011 age, testing the robustness of results to excluding younger and older individuals (see Table 2). Regression
sample includes villagers who were below 29 at year of closure for villages that experienced closure between 1999 and 2010.
Individuals included in regressions from all columns are below 45 years of age in year 2011.

attainment by 0.56 (s.e. 0.34) years in 4 to 6 years after closure, when girls are due to
attend middle school; and the policy reduces attainment by 0.77 (s.e. 0.32) years in 7 to
12 years after closure, when it is about time for them to finish high school. These find-
ings suggest that after exposure to consolidated schools in the second half of primary
school, girls on average experience slower progression through middle school. Some of
the long run effects are due to continued slower path of progression in high school and
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some are possibly due to failure to enter high school. In a separate set of regressions, we
do indeed find that the high school completion rate is up to 8 percentage points lower
for girls in this age-at-closure group 7 to 12 years after school closure.36

In the third group of coefficients in the first column of Table 4, we show estimates
for the impact of closure on children who were 10 to 13 years old at the time of closure.
The policy reduces attainment by 0.53 (s.e. 0.35) years in the short run. The negative
impact of the policy on girls is significantly amplified 4 to 6 years and 7 to 12 years
after the policy, reducing attainment by 0.59 (s.e. 0.33) years and 0.76 (s.e. 0.35) years,
respectively. The magnitude of the short run impact of the policy here is larger than the
two younger age-at-closure groups, indicating that perhaps there is a more immediate
effect of school closure for children who were in the 4th, 5th and 6th grade at the time
of closure. The closure policy could be more disruptive for these children who need
to learn more difficult material and prepare for middle school entry. Children in this
age-at-closure cohort are on average 17 years old 4 to 6 years after the policy, and 21
years old 7 to 12 years after the policy. The similar coefficient on the medium and
long run impact indicates that the negative effects of the policy persist until the end of
high school age: consolidation has a potentially a persistent negative effect on the final
attainment for girls.

Overall, the results here show that the closure policy impacts both girls who are
already attending primary school and girls who were yet to enter primary school. We
find a strengthening of the negative impact of closure over time for all girls’ age-at-
closure groups. For the two younger age-at-closure cohorts, we do not know the effect
of the policy on final attainment. However, given that impacts persist even until 12
years after closure, our long run estimates are likely lower bound for the effect of the
policy on final attainment for these girls in the younger year-at-closure groups. Results
do not differ significantly across columns.

Impact on boys We again see a large difference between boys and girls when we
compare Table 5 for boys with Table 4 for girls: while we see medium and long run
negative impacts of school closure on different subgroups of age-at-closure for girls,
most of impacts on boys are not significant.

For boys in the 0 to 6 age-at-closure group, column 1 in Table 5 shows that the
impact of school consolidation is very close to zero from 0 years up to 12 years after
closure. For boys in the 6 to 9 and 10 to 13 age-at-closure groups, the impacts of the
policy are again mostly insignificant. The exception is for boys who were 10 to 13 at
the time of closure. For this group, the closure policy reduces grades completed by

36. Results for high school completion are available by request from the corresponding author.
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Figure 1: Effect of School Closure on Educational Attainment (Number of Grades Completed
by 2011) by 8 Age-at-Closure Group.
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Each a–b group shows impact of closure on grades completed by 2011 for children who were between
a and b years of age at the time of school closure. These results correspond to results from column 1 of
Table 3 which had 5 age-at-closure groups (see Section 4.1), but use finer age-at-closure groupings. All
coefficients are from estimating Equation 1.

0.48 years in the short–run (s.e. 0.26). This finding matches up with our finding from
Table 4, where the policy has similar magnitude of impact on girls in the same age
subgroup. These results indicate that perhaps the policy is disruptive to both boys and
girls who are in the higher grades of elementary school. This effect could be due to
difficulty of completing–in the process of school transition–the relatively heavy school
workload. While girls’ attainment in this age-at-closure group worsens 4 to 12 years
after closure, we see no impact of the policy on boys 4 to 12 years after. Perhaps boys
catch up quickly afterwards, as parents continue to support their educational efforts and
they eventually succeed in transitioning. Girls, however, are unable to overcome this
difficulty and the negative impacts persist.

4.3 Robustness and common trend

Common trend As discussed earlier, our estimation relies on the “common trend”
assumption, which assumes in the absence of the policy, the trend in educational at-
tainment across cohorts are the same in the treated and control villages. We check the
common trend assumption for our specification with only age effects in each regression
table and in Figure 1. In Table 3, 4 and 5, we test the assumption by including another
group – those who were 22 to 30 years-of-age at the time of school closure – and should
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not be affected by the policy to compare with the reference group. As shown in the final
row for each table, the coefficients on this age group’s interaction with the closure pol-
icy are generally slightly positive but not significantly different from the baseline group
(i.e. age-at-closure between 14 and 21). These coefficients are generally closer to zero
when we exclude younger and older individuals by 2011 age in columns 3 through 6
of the tables. If villages that were selected for closure were already on a significant
downward trajectory compared to provincial trend, we would expect to see a positive
and significant coefficient here.

Following Duflo (2001), we test parallel trends with a finer set of age subgroups in
Figure 1. In Figure 1, we show regression coefficients when we estimate Equation 1
by considering eight age-at-closure groups, 0 to 2, 3 to 5, 6 to 9, 10 to 13, 14 to 17,
18 to 21, 22 to 25, and 26 to 29. Age-at-closure group 26-29 is the base group. The
regression is the same as the one from Column 1 of Table 3 except with the addition
of more age-at-closure groups and a change in the base group. For the four groups that
were above 13 years of age at the time of school closure,37 the policy effects, with the
26-29 age-at-closure group as base group, are not significantly different from zero. For
the four age groups lower than 14, the coefficients are significantly negatively deviating
from the pre-existing trend. The figure also shows that for boys, the trend line is flat
and insignificant from zero for all age-at-closure ages. Figure 3 in the Appendix shows
similar results as Figure 1 with even finer age-at-closure breakdowns.

Robustness checks Our results are robust to several checks: 1) excluding younger
and older age groups who have only completed a part of formal education at schools
by 2011 or whose educational attainment might be systematically different from that of
younger cohorts, 2) dropping villages that never had a school from the villages without
school closure group, and 3) testing results across different age-at-closure groups and
with different cutoffs ages.

First, although the inclusion of young age-at-closure groups allows us to see the
impact of closure on children who started school after school closure, many of these
individuals are in still early schooling years in 2011. These very young individuals and
also older individuals are potentially ill-suited to be estimated jointly in an environment
with village fixed effects. For Tables 3, 4 and 5, in columns three and four, we restrict
the sample to individuals who are included inside the red solid box as shown in Table 2:
only individuals who are between 10 and 34 years of age in 2011 and who were at least

37. In villages without closure, there is no “age-at-closure”, i.e., the variable for the x-axis. These
individuals in the villages without closure are matched to their counterparts in the treated villages by
current age in 2011. The correspondence between age-at-closure and current age is shown in Table 2.
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age 6 in the year of school closure among those in villages with closure. In columns
five and six of these tables, we further restrict the sample and include only those who
are between 15 and 34 years of age in 2011, and who were above age 10 in the year
of closure among those in closure villages. For these tables, there are no significant
differences in coefficients as we go from columns 1 and 2 to the more restricted age
samples of later columns, although standard errors tend to increase due to significant
drops in sample size.

Second, as reported in the data section, there is a subset of villages that report never
having had a school or as having only had a school at some point between 1949 and
1999. For the odd-numbered columns in the regression tables, we include these villages
along with villages that currently have a school and did not experience closure. We drop
them in the even-numbered columns. For Table 3, columns 2, 4, and 6 have slightly
more negative coefficients than columns 1, 3 and 5, perhaps due to a more precise
comparison between villages with and without closure. We also seem to have a similar
strengthening of coefficient magnitude in the even columns of Tables 4 and 5, but the
results are less clear there.

Third, we run the same regression model but with different subgroups, cutoff ages,
and groupings for age-at-closure and years-since-closure. Some of these results are
shown in Figure 1 discussed earlier, and also shown in Figure 3 in the Appendix.38 All
these analyses show the robustness of our main estimation results.

5 Mechanism–Distance, Quality and Enrollment

As noted earlier, school closures typically imply disruption, greater distance, and bet-
ter quality school facilities for affected students. Our prior analyses showed that the
impact of closure on attainment is not of short-term duration, indicating that there is
limited short-term disruption effects of closure on attainment. To investigate mecha-
nisms behind the impacts of school closure on educational attainment, we analyze how
the two variables distance to school and quality of school are linked to enrollment sta-
tus at the time of the survey. Here, we focus only on children between 5 to 12 years of
age in 2011, ages in which nearly all children are currently attending primary school in
2011.39 For these children, we have information about distance to primary school and

38. Appendix section A.2 shows some addition tables and discusses some of these results. More results
are available upon request from the corresponding author.

39. We include children who were age 13 at year of closure in the previous attainment regressions as
children who could potentially be exposed to school closure because 13 year-olds could still be attending
primary school. For the enrollment regression here, we only include ages in which children could only
be attending primary school to focus on primary school enrollment.
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primary school quality.40 We use children from both villages with and without school
closure in these regressions. The data for these analyses come from columns 2 and 3 of
Table 2.

We make use of the information from village survey on school facilities and distance
to closest primary school, which we summarized in Panel A and B in Table 1. For the
distance to school variable, we use both the continuous version of the variable shown in
Table 1, and also group the values into three categories: 0 kilometers to school, (0 to 3)
kilometers to school (medium distance), and greater than 3 kilometers (long distance).
The median distance is 2 kilometers and 7 kilometers for the second and third category,
respectively. Schools of these three distance categories serve 46, 32 and 22 percent
of the sample villages. We create an index for school facility quality by summing up
the nine facility dummy variables: the value for this variable ranges from 0 to 9. We
also divide the index value into three groups for a categorical version of the variable
indicating the number of facilities that a school has: 0 to 3, 4 to 6, or 7 ot 9. Schools of
these three facility categories serve 19, 48 and 33 percent of the sample villages.

Primary school enrollment in 2011 is high but not full. For children at 5 years of
age, the enrollment rate is 10 percent. At age 6 and 7, the enrollment rate increases to
47 percent and then 83 percent. Enrollment peaks at 94.4 percent at age 11.41 In the
following regressions, we analyze the relationship between distance, quality and school
enrollment.

We regress enrollment on distance to closest primary school and quality of these
schools. Regressions control for county fixed effects, province-specific age fixed ef-
fects, village per capita income, village per capita land size, village population size,
household relative wealth, the number of household members and household ethnic-
ity. Despite the controls, the coefficients we obtain for distance to school and quality
of school would not be causal if there are unobserved village-level attributes that af-
fect enrollment and that are also correlated with distance and quality. Our inclusion
of village-level controls and county fixed effects, however, seeks to reduce the risk of
omitted variables bias our estimates.

We present the enrollment regression results for children from 5 to 12 years of age in
Table 6. We run similar regressions in Table 12 in the Appendix, where we allow effects
of distance and quality to differ for age subgroups 5 to 8 and 9 to 12. Panel A of Table
6 presents results where we regress enrollment on the continuous distance to school
variable and the continuous aggregate school facility quality variable. In panel B of

40. For older individuals in the survey who are included in the earlier attainment regressions, we do not
have measures for the quality of school when they were attending primary school.

41. After primary school, at age 13, 15 and 17, enrollment rates drops to 92, 82, and 55 percent respec-
tively.
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Table 6: Linear Probability Model of School Enrollment, Age 5 to 12
Outcome: enrolled in school or not in 2011

All Age 5 to 12 Girls Age 5 to 12 Boys Age 5 to 12

all villages
no teaching

points
all villages

no teaching
points

all villages
no teaching

points

Panel A: Continuous Distance and Quality Measures

Distance (km) to Primary School -0.0047∗∗ -0.0060∗∗ -0.0056∗ -0.011∗∗∗ -0.0035 -0.0019
(0.0023) (0.0028) (0.0031) (0.0039) (0.0029) (0.0042)

Number of Primary School Facilities 0.0028 0.00017 -0.0048 -0.0025 0.0094∗ 0.0033
(0.0044) (0.0047) (0.0067) (0.0078) (0.0055) (0.0057)

Observations 2460 2033 1130 942 1330 1091

Panel B: Categorical Distance and Quality Measures
Categorical Distance (Compare to 0 km)

0 < x≤ 3 (median≈ 2) km -0.022 -0.025 -0.032 -0.048 -0.028 -0.020
(0.017) (0.019) (0.025) (0.030) (0.024) (0.026)

3 < x≤max (median≈ 7) km -0.063∗∗∗ -0.082∗∗∗ -0.084∗∗∗ -0.14∗∗∗ -0.053∗ -0.039
(0.023) (0.030) (0.032) (0.042) (0.030) (0.041)

Categorical Quality (Compare to 0-3)
4 to 6 Facilities 0.021 0.014 -0.0094 -0.013 0.049∗ 0.038

(0.023) (0.025) (0.028) (0.031) (0.028) (0.031)

7 to 9 Facilities 0.035 0.023 0.0029 0.0077 0.067∗∗ 0.041
(0.025) (0.027) (0.033) (0.038) (0.031) (0.034)

Observations 2460 2033 1130 942 1330 1091

Statistical significance:* 0.10 ** 0.05 *** 0.01. Standard Errors clustered at village level. Each column is a separate regression. Distance
to closest primary school and school facility information are from village head survey. School facilities include if the school has pipe water,
library, computers, non-dilapidated buildings and others shown in Table 1. All regressions include county fixed effects, province-specific age
fixed effects, controls for village per capita income, village per capita land, village population size, household relative wealth, the number of
household members and household ethnicity.

Tables 6, we show results for regressing school enrollment on the categorical variables
for school distance and facility quality. In the first two columns of the table, we show
results for both boys and girls between age 5 and 12, in columns three and four, we
show results for girls between age 5 and 12, and in columns five and six, we show
results for boys between age 5 and 12. In columns 1, 3 and 5, we show results including
all villages. In columns 2, 4, and 6, we drop villages that contain a partial primary
school (teaching-point) but not a complete primary school.42

Overall, Panel A in Table 6 shows that longer distance to school is linked to lower
enrollment, especially for girls. School facility quality does not have an impact on girls’
enrollment, but boys are more likely to attend schools with better physical facilities. For
all children between age 5 and 12, columns 1 and 2 show that a kilometer increase in
school distance is associated with an 0.47 (s.e. 0.23) and 0.60 (s.e. 0.28) percentage

42. Village heads were asked to answer distance and quality questions for the closest full primary
school to the village. But in villages with primary school teaching-point, most children between age 5
and 12 should be attending the village school and only attend the full primary school at the end of primary
school age for the 5th and 6th grades. The distance and school quality variables reported for this type of
schools might not, therefore, reflect the actual distance to and quality of the relevant school for the vast
majority of children between age 5 and 12 in these villages.

31



point reduction in school enrollment respectively. Columns 3 and 5 show that the re-
duction is -0.56 (s.e. 0.31) percentage points for girls and -0.35 (s.e. 0.29) percentage
points for boys; excluding villages with primary school teaching-points, columns 4 and
6 show that the reduction is -1.1 (s.e. 0.39) percentage points for girls and -0.19 (s.e.
0.42) percentage points for boys. There is no overall significance in the impact of school
facility quality on enrollment, but for boys, columns 5 and 6 shows that for the 0 to 9
valued school facility aggregate measure, each additional facility increases school en-
rollment by 0.94 (s.e. 0.55) percentage points and 0.33 (s.e. 0.57) percentage points
respectively.

Panel B of Table 6 uses the categorical variables for distance and quality we con-
structed and matches up with the results from Panel A. For all regressions, the com-
parison villages have 0 kilometers for distance to school and 0 to 3 school facilities.
In terms of distance, from column 3, for girls, there is a 3.2 (s.e. 2.5) and an 8.4 (s.e.
3.0) percentage point reduction in enrollment associated with attending medium dis-
tance (0<distance<=3 kilometers) and long distance (distance>3 kilometers) schools.
For boys, from column 5, the respective reductions are 2.8 (s.e. 2.4) and 5.3 (s.e. 3.0)
percentage points. As in Panel A, the coefficients in the even columns are more nega-
tive for the girls and closer to zero for the boys. In terms of quality, columns 3 and 5
of Panel B of Table 6 shows that higher school facility measures do not impact school
enrollment for girls but do for boys: having a school with 4 to 6 facilities and 7 to 9
facilities are associated with a 4.9 (s.e. 2.8) and a 6.7 (s.e. 3.1) percentage point in-
crease in enrollment for boys, respectively. As in Panel A, the quality coefficients are
still positive for the boys but less significant in column 6 of Panel B. In combination,
a village with a primary school that is more than 3 kilometers away and that has 6 to
7 facilities might see a significant reduction in enrollment for girls, but minimal effects
for boys, as the potential positive facility quality impact and negative distance impact
for boys largely cancel out.

Village parents determine school enrollment for young boys and girls based on the
costs and benefits of enrollment. The school consolidation policy potentially changed
both the costs and benefits concurrently, but differentially for boys and girls. Longer
travel distance in difficult terrains might involve more transportation costs for both girls
and boys, leading to lower school enrollment. The larger negative effects associated
with girls might be due to potential additional parental concerns for girls’ safety during
longer travel, and higher opportunity cost of school enrollment for girls who other-
wise could help out with household chores. Improved school facilities in consolidated
schools could potentially increase the value of schooling for all children. However, the
results here indicate that parents might have only perceived gains for boys in attending
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schools with better facilities, but did not value as much the gain in school quality for
girls. The resistance towards school enrollment for young girls when distance to school
increases is likely one of the contributing factors to the persistent negative effect of clo-
sure on girls’ educational attainment that we find in earlier sections. We did not find a
significant effect of the consolidation policy on boys’ attainment, possibly because the
positive effects from better quality and negative effects from longer distance cancel out.

6 Conclusion

To our knowledge, this paper is one of the first to estimate the impact of school consol-
idation on educational attainment in China, which is at the vanguard of a trend emerg-
ing in rural areas of many large middle–income countries. Specifically, we use multi-
province data to estimate the impact of school consolidation on school progression and
attainment in China. We find that children’s educational outcomes are negatively af-
fected, overall, by this policy. Our analyses indicate that children under 14 years of
age at year of school closure experienced on average 0.24 to 0.42 fewer years of school
attainment by 2011. This negative effect is not a temporary disruption: negative effects
appear to strengthen with time since closure. Moreover, there is a striking contrast be-
tween boys and girls: while boys are less affected by this policy, girls exposed to the
policy experience on average up to 0.60 fewer years of grades completed by 2011.

Our empirical results are consistent with certain possible mechanisms. The first
mechanism, and probably the most important one is the much greater distance to schools
following closure, and the corresponding increase in travel costs. This change could
impede families in sending children to school. Media outlets report families delaying
entry for young children and leaving school-aged children in boarding schools or rented
apartments in town centers with parents or grandparents (Hui 2009). Such strategies
will obviously increase financial costs for families who are exposed to school closure,
and for those who have difficulty affording such strategies, children are likely to drop
out of school earlier. A second possible mechanism of impact is the change of schooling
environment and education quality. A core rationale for consolidation has been the
expectation that more centrally located schools provide better quality education and thus
improve students’ performance, and some studies are consistent with this idea, though
the effects may be partially offset by boarding (Mo et al. 2012; Chen et al. 2014).43 As
families and youth make decisions about educational continuation, the greater costs and

43. However, a counter-narrative has emerged in news reports highlighting that schools were over-
crowded and underprepared for an influx of children (Yu and Jiang 2010; Wu 2014), and academic
studies have provided inconsistent evidence (Liu et al. 2010; Chen et al. 2014).
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risk associated with attending school at a distance must be weighed against the potential
benefits of attending a better-resourced school. These calculations may differ for girls
and boys.

Underlying the observed patterns of gender difference is a decision process in which
parents weigh the benefits and costs of attending school for children–differently for
boys and girls. Even though the cost of attending school increases for households who
lose access to within-village primary education, the perceived benefit of boys attending
school appears large enough to counteract the extra cost brought by school consolida-
tion. On the other hand, the instrumental benefit associated with educating daughters is
likely perceived to be less than that for sons by parents, on average. Although previous
studies estimate higher rates of return to schooling for girls than boys in the 1980s-
1990s (Zhang et al. 2005), a tradition of patrilocal marriage in most parts of rural China
means that girls’ returns may be viewed as unlikely to flow to natal households. In
addition, attending schools outside the villages is likely more risky and costly for girls
than for boys. As a result, the school-consolidation policy may have pushed a fraction
of households over the margin from sending girls to school to not sending them.

Beyond China, in an age of global population aging and large-scale migration, sparse
school-aged populations in rural communities are common. Designing education sup-
ply policies that appropriately balance efficiency and equity concerns in such con-
texts is a difficult challenge. School consolidation initiatives are emerging as a com-
mon response in many middle-income countries with large rural populations, with re-
cent media reports describing closure initiatives in countries including India, Thailand,
Malaysia, Indonesia, South Africa, and Brazil (for example, see Chowdhury 2017; Ma-
lik 2013; Harun, Yunus, and Yusof 2017; Ortellado 2015; Saengpassa 2017; Setiawati
2010; Tawie 2017)

Yet, the likely implications of these initiatives for educational access and inequality
are poorly understood. Results presented here indicate that the school consolidation
policy in rural China has had a negative impact on girls’ educational attainment, but
not boys’. While the impact, and gender differences in the impact, of consolidation
are not likely be identical across nations, these findings highlight a significant case
where consolidation has affected access and inequality and suggest the need for further
scholarly attention to an emerging policy response to global demographic change.
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A Appendices (For Online Publication)

A.1 Additional Data Details

Figure 2: CHES Survey Prefectures Containing Survey Counties (Howell 2017)
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A.1.1 Location of closures

This paper utilizes data from the rural sample of the China Household Ethnic Survey
(CHES 2011), which covers households and villages from 728 villages44 in 81 coun-
ties of 7 provinces with substantial minority populations in western China: Qinghai
Province (119 villages surveyed); Ningxia Hui Autonomous Region (97 villages sur-
veyed); Xinjiang Uygur Autonomous Region (94 villages surveyed); Inner Mongo-
lia Autonomous Region (100 villages surveyed); Qiandongnan Miao and Dong Au-
tonomous Prefecture in Guizhou Province (120 villages surveyed); Hunan Province
(101 villages surveyed); and Guangxi Zhuang Autonomous Region (103 villages sur-
veyed). Figure 2 presents a map of CHES Survey Prefectures (Howell 2017).

44. There are 751 unique village IDs in the survey, but 17 villages do not have school closure informa-
tion, and 6 villages report closure without a closure year.
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A.1.2 Additional summary statistics

In Panels A, B, C and D of Appendix Table 7, we test how villages with and with-
out school closure differ along several other dimensions. We discuss other summary
statistics variables in Table 1.

Table 7: Additional Summary Statistics for Village Characteristics
Villages with and without school closures

all group averages p-values testing

mean
non-

closure
closure

closure
vs non-
closure†

years of
closure
trend‡

Panel A: Leadership

Village has contact at above county level 0.62 0.63 0.58 0.40 0.86
There are villagers who became officials at county level 0.56 0.61 0.45 0.00 0.06

Panel B: Income, Wage, Migration

Per capita annual net income (Yuan) 2011 4445.89 4421.79 4503.87 0.97 0.16
Local temp work wage (Yuan) 2011 83.08 82.19 85.24 0.32 0.34
Fraction of village labor force in agriculture 64.16 63.71 65.28 0.17 0.39
Fraction of migrant worker in total population 0.24 0.23 0.26 0.13 0.40
Fraction of male migrant worker in total population 0.15 0.15 0.16 0.20 0.14

Panel C: Village Expenditures

Per capita village budget spending (Yuan) 2011 69.03 63.13 83.95 0.20 0.47
Per capita spending on education (Yuan) 2011 1.26 1.62 0.38 0.40 0.38
If village has education spending in 2011 0.17 0.18 0.15 0.21 0.39

Panel D: Other Policies

Village implemented Grain for Green 0.69 0.66 0.74 0.35 0.54
Village has been consolidated since 1999 0.14 0.14 0.14 0.19 0.22
Village has collective-owned medical station 0.65 0.66 0.64 0.64 0.50
Village started rural medical insurance scheme after 2006 0.50 0.52 0.45 0.08 0.99

Village Level Summary Statistics. † Column 4 shows results from testing if the mean gaps between closure and non-closure villages are
statistically different: p-value results in column 4 controls for provincial fixed effects. ‡ Column 5 tests if values for each variable differs over
the calendar year of closure for villages experiencing school closure.

Panel A shows that non-closure villages are more likely to have someone originally
from the village working at the county or higher level of government. The first variable
shows if the village has any contacts in governments above the county level, and there
is no statistical differences between closure and non-closure villages for this measure
controlling for provincial fixed effects. For the second variable, however, we find that
45 percent of villages with closure have someone from the village at county or above
county level governments, but 61 percent of the villages without closure do. The differ-
ence is significant.

In Panel B, we do not find any statistically significant differences between closure
and non-closure villages for income and labor market variables. Villages that have clo-
sure have 2 percent higher average net annual income (4503 Yuan vs 4421 Yuan in
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2011), and 4 percent higher average daily wage than villages without closure (85.24
Yuan vs 82.19 Yuan).45 These differences are not statistically different. Additionally,
villages with closure have 26 percent of the population working as migrant workers,
compared to 23 percent in villages without closure. Males migrant workers account
for 16 and 15 percent of the population in closure and non-closure villages respec-
tively. The vast majority of those not working as migrant workers are agricultural
workers/farmers, accounting for 65.3 percent and 63.7 percent of the labor force in
villages with and without closure respectively.

In Panel D, we check if there is a relationship between the implementation of the
closure policy and three other village-level policies. The fraction of villages with
collectively-owned medical stations among closure and non-closure villages is 64 per-
cent and 66 percent. 74 percent of villages with closure implemented the Grain for
Green (Grain for Green) policy,46 while 66 percent of villages without closure had. 45
percent of villages with closure had implemented cooperative medical insurance after
200647, and 52 percent of villages without closure had. Controlling for provincial fixed
effects, the differences between these variables in closure and non-closure villages are
not significant. Overall, in our sample of villages, it seems that the closure decision is
unrelated to the level of village economic development and other socio-economic poli-
cies, but might be partly driven by the size of villages (or school size) as discussed in
Section 2 of the paper.

45. 1 Dollar = 6.5 Yuan in 2011.
46. This was a policy to convert cultivated land back into forest, as these lands were converted from

forest to cultivated land before, which led to decrease in forest coverage, and caused flood, and soil
erosion.

47. The cooperative medical insurance policy started in 2004. By the end of 2006, 51 percent of villages
in our sample had this insurance program. 99 percent of our sample villages had the program by the end
of 2009.
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A.1.3 Grades completed by 2011 for males and females

Table 2 shows average grades completed by 2011 for all individuals. Appendix Table 8
presents information on grades completed by 2011 for males and females separately.

Table 8: Summary Statistics for Educational Attainment
Age at village-specific year of closure and 2011 age

Age in 2011 Age in 2011 Age in 2011 Age in 2011

0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-44

Group A: age 1 to 5 at year of closure
Number of grades completed: Female 0.083 1.00 5.37 9.64
Number of grades completed: Male 0.082 1.20 5 9.80
Fraction completed middle school: Female 0 0 0.032 0.91
Fraction completed middle school: Male 0.0058 0 0.031 0.80

Observations 303 333 126 16

Group B: age 6 to 9 at year of closure
Number of grades completed: Female 2.24 5.58 10 8.80
Number of grades completed: Male 1.66 5.43 9.60 11.5
Fraction completed middle school: Female 0 0.018 0.74 0.80
Fraction completed middle school: Male 0 0.010 0.69 0.83

Observations 98 211 69 17

Group C: age 10 to 13 at year of closure
Number of grades completed: Female 5.85 9.27 10.4 8
Number of grades completed: Male 6.09 9.49 10.3 9
Fraction completed middle school: Female 0.081 0.68 0.80 0
Fraction completed middle school: Male 0.042 0.71 0.84 1

Observations 133 224 117 2

Group D: age 14 to 21 at year of closure
Number of grades completed: Female 7.33 9.90 10.1 8.97 7.69
Number of grades completed: Male 6.57 9.71 10.4 9.11 9.21
Fraction completed middle school: Female 0.22 0.80 0.78 0.66 0.46
Fraction completed middle school: Male 0.14 0.75 0.82 0.71 0.68

Observations 16 275 590 241 32

Group E: age 22 to 29 at year of closure
Number of grades completed: Female 9.75 8.41 7.81 7.82
Number of grades completed: Male 10.2 9.11 8.41 8.13
Fraction completed middle school: Female 0.75 0.59 0.48 0.42
Fraction completed middle school: Male 0.84 0.68 0.61 0.51

Observations 101 460 322 98

Group F: individuals from non-closure villages
Number of grades completed: Female 0.11 1.47 5.58 9.31 9.48 8.01 6.64 5.88
Number of grades completed: Male 0.070 1.28 5.52 9.35 9.92 8.80 7.98 7.71
Fraction completed middle school: Female 0.0057 0 0.048 0.71 0.71 0.52 0.41 0.27
Fraction completed middle school: Male 0.0047 0 0.040 0.73 0.75 0.63 0.54 0.47

Observations 783 1227 1521 1774 2237 1713 1420 1569

Table shows means. Individuals in Group A were fully exposed to consolidated primary schools. Group B individuals were 6 to 9 at year of closure and
were exposed to consolidated primary school for more than half of their primary school years. Group C individuals were 10 to 13 at year of closure and
transitioned from village schools to consolidated primary schools during the final years of primary school. Group D and E individuals are from villages
that experienced closure, but were beyond primary school age at year of closure. Group F individuals are from villages without school closure.
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A.2 Additional Attainment Regression Results

A.2.1 Age effects with finer age-at-closure breakdowns

Appendix Figure 3 shows the same style of graph as Figure 1 except now with even
finer age breakdowns, grouping every 2 closure-year ages together on the x-axis. There
is more instability in the coefficients due to the smaller sample size for each group, but
we see the same pattern as in Figure 1. For girls, there is a significant drop in the trend
line at closure-age 12 to 13, coefficients are insignificant from 0 above this closure-age,
but significantly negative below this closure-age group. For boys, there is a flat trend
along the x-axis.

Figure 3: Effect of School Closure on Educational Attainment (Number of Grades Completed
by 2011) by 15 Age-at-Closure Group.
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Each a–b group shows impact of closure on grades completed by 2011 for children who were between
a and b years of age at the time of school closure. These results correspond to results from column 1 of
Table 3 which had 5 age-at-closure groups (see Section 4.1), but use finer age-at-closure groupings. All
coefficients are from estimating Equation 1.
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A.2.2 Attainment regression for girls in younger cohorts

The panels of Appendix Table 9 show results for regression samples that only include
women below 35, 30 and 25 years of age in 2011. We also exclude individuals who
were 0 to 5 or 22 to 30 years-of-age at the time of school closure from villages with
closure. Results are similar across panels.

Table 9: Effect of School Closure on Educational Attainment for Restricted Age Cohorts

Outcome: grades completed by year 2011

10≤ 2011 Age≤ X 15≤ 2011 Age≤ X

(1) (2) (3) (4) (5) (6)

Baseline group: Child was 14-21 years old at village primary school closure year
Panel Female Below 35 in 2011

Age at closure 6-9 -0.54∗∗ -0.62∗∗ -0.54∗∗ -0.65∗∗
(0.25) (0.27) (0.28) (0.30)

Age at closure 10-13 -0.55∗∗ -0.61∗∗ -0.54∗∗ -0.60∗∗ -0.54∗ -0.59∗
(0.24) (0.27) (0.25) (0.28) (0.30) (0.33)

Observations 6485 5472 5316 4492 4310 3648

Panel Female Below 30 in 2011

Age at closure 6-9 -0.59∗∗ -0.66∗∗ -0.58∗∗ -0.66∗∗
(0.25) (0.28) (0.28) (0.31)

Age at closure 10-13 -0.59∗∗ -0.62∗∗ -0.58∗∗ -0.62∗∗ -0.63∗∗ -0.62∗
(0.24) (0.27) (0.25) (0.28) (0.30) (0.33)

Observations 5769 4879 4758 4029 3752 3185

Panel Female Below 25 in 2011

Age at closure 6-9 -0.59∗∗ -0.73∗∗ -0.58∗ -0.74∗∗
(0.28) (0.31) (0.32) (0.35)

Age at closure 10-13 -0.51∗∗ -0.63∗∗ -0.50∗ -0.62∗∗ -0.49 -0.59
(0.26) (0.29) (0.27) (0.30) (0.34) (0.36)

Observations 4900 4138 3889 3288 2883 2444

Exclusions and controls:
Village FE, province-age FE and controls Yes Yes Yes Yes Yes Yes
Exclude villages that never had schools Yes Yes Yes

†Includes village fixed effects, province-specific age FEs, controls for ethnicity, household size and relative household wealth.
‡Odd columns check robustness by dropping category 2 closure and category 4 non-closure status villages discussed in Section 2.
Statistical significance:* 0.10 ** 0.05 *** 0.01. Robust standard error clustered at village level. Each column (in each panel)
represents a separate regression. Compare children with different starting age of exposure (and length of exposure) to children in
baseline group who should not be impacted by school closure. Columns 3 to 6 restrict regressions to subsets of individuals who are
closer together in 2011 age, testing the robustness of results to excluding younger and older individuals (see Table 2). Regression
sample includes villagers who were below 21 at year of closure for villages that experienced closure between 1999 and 2010.
Individuals included in regressions from all columns are below 35, 30 and 25 years of age in 2011 in each of the three Panels.
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A.2.3 Richer and poorer villages

Table 3 shows results for all females from estimating Equation 1. With an average per
capita income of 4446 Yuan in 2011, the CHES survey villages are all poor by Chinese
standards. The panels of Appendix Table 10 show results for females in villages with
below and above 4000 yuan (1 Dollar = 6.5 Yuan in 2011) per-capita income in 2011.
Standard errors are larger when we divide females into separate village groups. The two
panels of Appendix Table 10 both show negative effects of closure on grades completed
by 2011. The negative effects are generally weaker for females from relatively richer
villages of the CHES survey.

Table 10: Effect of School Closure on Educational Attainment by Village Income

Outcome: grades completed by year 2011

10≤ 2011 Age≤ 34 15≤ 2011 Age≤ 34

(1) (2) (3) (4) (5) (6)

Panel Female in Villages with Per Capita Income Below 4000 Yuan

Age at closure 0-5 -0.42 -0.60∗
(0.30) (0.33)

Age at closure 6-9 -0.72∗∗ -0.74∗∗ -0.83∗∗ -0.90∗∗
(0.29) (0.33) (0.38) (0.42)

Age at closure 10-13 -0.60∗ -0.61∗ -0.75∗∗ -0.79∗∗ -0.70∗ -0.75∗
(0.31) (0.35) (0.33) (0.38) (0.42) (0.44)

Age at closure 22-29 0.13 0.26 0.015 -0.0002 -0.018 -0.021
(0.31) (0.29) (0.34) (0.32) (0.34) (0.33)

Observations 4495 4066 2910 2620 2403 2164

Panel Female in Villages with Per Capita Income Above 4000 Yuan

Age at closure 0-5 -0.33 -0.48
(0.35) (0.39)

Age at closure 6-9 -0.35 -0.67∗ -0.44 -0.84∗
(0.36) (0.40) (0.39) (0.43)

Age at closure 10-13 -0.56 -0.76∗∗ -0.45 -0.67∗ -0.47 -0.60
(0.34) (0.38) (0.35) (0.39) (0.39) (0.44)

Age at closure 22-29 0.29 0.25 0.17 0.26 0.27 0.25
(0.32) (0.35) (0.36) (0.39) (0.39) (0.42)

Observations 4374 3400 2754 2170 2255 1782

Exclusions and controls:
Village FE, province-age FE and controls† Yes Yes Yes Yes Yes Yes
Exclude villages that never had schools‡ Yes Yes Yes

†Includes village fixed effects, province-specific age FEs, controls for ethnicity, household size and relative household wealth.
‡Odd columns check robustness by dropping category 2 closure and category 4 non-closure status villages discussed in Section 2.
Statistical significance:* 0.10 ** 0.05 *** 0.01. Robust standard error clustered at village level. Each column (in each panel)
represents a separate regression. Compare children with different starting age of exposure (and length of exposure) to children in
baseline group who should not be impacted by school closure. Columns 3 to 6 restrict regressions to subsets of individuals who are
closer together in 2011 age, testing the robustness of results to excluding younger and older individuals (see Table 2). Regression
sample includes villagers who were below 29 at year of closure for villages that experienced closure between 1999 and 2010.
Individuals included in regressions from all columns are below 45 years of age in year 2011.

45



A.2.4 Han and non-Han majority villages

Table 3 shows results for all females from estimating Equation 1. The panels of Ap-
pendix Table 11 show results for females in villages where Han individuals are the mi-
nority (top panel) and where Han individuals are the majority (bottom panel). Standard
errors are larger when we divide females into separate village groups. The two panels
of Appendix Table 11 generally show similar results. In our dataset, there are more
villages where Han individuals are in the minority, giving us slightly tighter standard
errors for the estimates in the top panel of Appendix Table 11.

Table 11: Effect of Closure on Educational Attainment by Ethnicity

Outcome: grades completed by year 2011

10≤ 2011 Age≤ 34 15≤ 2011 Age≤ 34

(1) (2) (3) (4) (5) (6)

Panel Female Villages Han is Minority

Age at closure 0-5 -0.013 -0.14
(0.29) (0.34)

Age at closure 6-9 -0.40 -0.45 -0.47 -0.61
(0.30) (0.35) (0.37) (0.43)

Age at closure 10-13 -0.56∗ -0.60∗ -0.60∗ -0.64∗ -0.63∗ -0.70∗
(0.30) (0.35) (0.33) (0.38) (0.36) (0.41)

Age at closure 22-29 0.16 0.28 0.15 0.19 0.15 0.21
(0.30) (0.30) (0.33) (0.32) (0.34) (0.33)

Observations 5677 4758 3631 3032 2984 2490

Panel Female Villages Han is Majority

Age at closure 0-5 -0.37 -0.37
(0.32) (0.36)

Age at closure 6-9 -0.26 -0.38 -0.36 -0.52
(0.31) (0.34) (0.35) (0.40)

Age at closure 10-13 -0.51 -0.49 -0.45 -0.48 -0.58 -0.54
(0.34) (0.38) (0.36) (0.41) (0.45) (0.48)

Age at closure 22-29 0.17 0.25 -0.11 -0.031 -0.098 -0.13
(0.34) (0.34) (0.40) (0.40) (0.42) (0.43)

Observations 3192 2708 2033 1758 1674 1456

Exclusions and controls:
Village FE, province-age FE and controls† Yes Yes Yes Yes Yes Yes
Exclude villages that never had schools‡ Yes Yes Yes

†Includes village fixed effects, province-specific age FEs, controls for ethnicity, household size and relative household wealth.
‡Odd columns check robustness by dropping category 2 closure and category 4 non-closure status villages discussed in Section 2.
Statistical significance:* 0.10 ** 0.05 *** 0.01. Robust standard error clustered at village level. Each column (in each panel)
represents a separate regression. Compare children with different starting age of exposure (and length of exposure) to children in
baseline group who should not be impacted by school closure. Columns 3 to 6 restrict regressions to subsets of individuals who are
closer together in 2011 age, testing the robustness of results to excluding younger and older individuals (see Table 2). Regression
sample includes villagers who were below 29 at year of closure for villages that experienced closure between 1999 and 2010.
Individuals included in regressions from all columns are below 45 years of age in year 2011.
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A.3 Additional Enrollment Regression Results

In Appendix Table 12, we expand upon the results from Table 6. We find that for 5
to 8 year old girls, the presence of medium and long distance schools are associated
with larger reductions in enrollment than for boys. We also find that for 5 to 8 year old
boys, better facility schools are associated with increases in enrollment. For children
between 9 and 12, there are no enrollment differences for girls when schools are less
than 3 kilometers away, but more distant schools are associated with a reduction in girls’
enrollment. For this age group, schools with better facilities are associated with small
increases in enrollment for both boys and girls, but not significantly.

Table 12: Linear Probability Model of School Enrollment by Age Subgroups
Outcome: enrolled in school or not in 2011

All Age 5 to 12 Girls Age 5 to 12 Boys Age 5 to 12

all villages
no teaching

points
all villages

no teaching
points

all villages
no teaching

points

Dummy for age 5 to 8 interactions
Categorical Distance (Compare to 0 km)

x 0 < x≤ 3 (median≈ 2) km -0.048∗ -0.061∗∗ -0.055 -0.095∗∗ -0.070∗ -0.065∗
(0.027) (0.029) (0.039) (0.045) (0.036) (0.039)

x 3 < x≤max (median≈ 7) km -0.076∗∗ -0.094∗∗ -0.084∗ -0.15∗∗ -0.075 -0.046
(0.034) (0.042) (0.045) (0.058) (0.046) (0.060)

Categorical Quality (Compare to 0 to 3)

x 4 to 6 Facilities 0.027 0.014 -0.035 -0.059 0.085∗∗ 0.073∗
(0.031) (0.032) (0.042) (0.047) (0.040) (0.043)

x 7 to 9 Facilities 0.033 0.013 -0.027 -0.029 0.098∗∗ 0.066
(0.038) (0.039) (0.053) (0.059) (0.047) (0.049)

Dummy for age 9 to 12 interactions
Categorical Distance (Compare to 0 km)

x 0 < x≤ 3 (median≈ 2) km 0.0035 0.014 -0.012 -0.0011 0.013 0.028
(0.018) (0.019) (0.027) (0.032) (0.024) (0.025)

x 3 < x≤max (median≈ 7) km -0.049∗∗ -0.066∗∗ -0.082∗∗ -0.13∗∗ -0.026 -0.025
(0.024) (0.034) (0.037) (0.050) (0.030) (0.044)

Categorical Quality (Compare to 0 to 3)

x 4 to 6 Facilities 0.013 0.013 0.016 0.034 0.0093 -0.0045
(0.026) (0.030) (0.030) (0.035) (0.036) (0.043)

x 7 to 9 Facilities 0.037 0.032 0.030 0.045 0.037 0.017
(0.025) (0.028) (0.030) (0.037) (0.036) (0.043)

Observations 2460 2033 1130 942 1330 1091

Statistical significance:* 0.10 ** 0.05 *** 0.01. Standard Errors clustered at village level. Each column is a separate regression. Distance
to closest primary school and school facility information are from village head survey. School facilities include if the school has pipe water,
library, computers, non-dilapidated buildings and others shown in Table 1. All regressions include county fixed effects, province-specific age
fixed effects, controls for village per capita income, village per capita land, village population size, household relative wealth, the number of
household members and household ethnicity.

47


	Literature and Background
	Data 
	Methods
	Results
	Age effects only results
	Age and duration effects results
	Robustness and common trend

	Mechanism–Distance, Quality and Enrollment
	Conclusion
	Appendices (For Online Publication)
	Additional Data Details
	Location of closures 
	Additional summary statistics
	Grades completed by 2011 for males and females 

	Additional Attainment Regression Results 
	Age effects with finer age-at-closure breakdowns
	Attainment regression for girls in younger cohorts
	Richer and poorer villages
	Han and non-Han majority villages

	Additional Enrollment Regression Results


