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ABSTRACT 
 
There are over 59 million children who are out of school at primary level and policy makers are 

trying to find ways to achieve universal primary enrollment. This paper tests the hypothesis that 

investment in school infrastructure, through building toilets, can lead to an increase in enrollment. 

In recent years, multiple papers and reports have been published that recommend building toilets 

as a way to increase enrollment. Most of these recommendations are based on a single source, 

Adukia (2014). This paper builds on the analysis of Adukia (2014) that showed toilet construction 

led to an increase in enrollment during a national school-latrine construction initiative in India.  

Using annual census data of government schools in Punjab, Pakistan, I estimate that the impact of 

building toilets is negligible once you control for other variables (new classrooms, teachers) that 

were ignored by Adukia (2014).  
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INTRODUCTION 
 

 Achieving universal primary enrollment is a Millennium Development Goal. 

However, there are still over 59 million students that are out of school at the primary level 

(UNESCO 2015). Governments and policymakers are trying to find ways to achieve universal 

primary education through various interventions, both at supply and demand side.. A recent study 

(Adukia 2014), using data from government schools in India, claimed that building toilets leads to 

an increase in school enrollment. 

The focus of this paper is Punjab, the most populous province in Pakistan. There are over 

100 million people living in Punjab, and most social indicators fare better than in other provincesa. 

As such, the government has invested in school infrastructure to provide basic facilities like clean 

drinking water, toilets and electricity. This paper will use the census data (2012, 2013 & 2014) of 

Punjab schools to determine the impact of building toilets on school enrollment. After replicating 

the results generated by Adukia (2014), this paper would build on her model and show show that 

once we control for new classrooms and teachers, the impact of building toilets on school 

enrollment becomes negligible.   

 

BACKGROUND 

According to a report published by Alif Ailaan (2014), a non-profit research organization, 

there are over 25 million children out of school in Pakistan—and the majority of them are in 

Punjab.  According to article 25-A of the Pakistan constitution, “The state shall provide free and 

                                                
a!Jamal!et!al!(2007)!found!that!Human!Development!Index!(HDI)!of!Punjab!was!higher!than!all!
other!provinces.!
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compulsory education to all children of the age five to sixteen years.” Despite education being a 

fundamental right, the net enrollment rate in 2013 for primary school was 72%, while for middle 

school was only 39% (Alif Ailaan 2014).  

The government has invested in infrastructure for over fifty three thousand existing 

government schools, but there hasn’t been any research on the impact of investment in 

infrastructure on school enrollment in Punjab. This paper will also elucidate whether investments 

on school infrastructure (primarily through building toilets) led to any increase in enrollment. This 

will have important policy implications, as there are still over 125 million students in the world 

that are out of school (UNICEF 2015).  

 

LITERATURE REVIEW 

Research has been done on the impact of investment in school infrastructure on student 

enrollment, attendance, learning outcomes and teacher attendance for both girls and boys.   

According to a World Bank report (1996), parents in Pakistan are unwilling to send their 

children, particularly daughters, to school without boundary walls and toilets. The study 

recommended that “suitably designed latrines, and boundary walls be made a priority for all girls' 

schools.” However, this study was not based on any statistically rigorous methodology. 

In their book “What Works in Girls' Education: Evidence and Policies from the Developing 

World,” Herz et al (2004) argue that private latrines are essential for girls. They based their 

recommendation on World Bank report (1996), mentioned above, and a presentation by Forum for 

African Women Educationalists (FAWEs). But it is important to note again the lack of any rigorous 

statistical methodology.  
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In Ghana, Glewwe et al (1994) found that schools with bad infrastructure (e.g. classrooms 

with leaking rooms) had a negative impact on the learning outcomes of students. However, school 

utilities like drinking water and electricity were found to be statistically insignificant in their 

model. 

Dostie et al (2006) used a Probit model to explore the determinants of school enrollment 

in Indian villages. They concluded that, in addition to household and village characteristics, school 

infrastructure plays an important role in enrollment decisions, especially for girls. 

Kazianga et al (2013) evaluated the impact of the Burkinabé Response to Improve Girls’ 

Chances to Succeed (BRIGHT) program in Burkina Faso. They used regression discontinuity 

design and found that building well-resourced schools with amenities like separate latrines and 

free textbooks led to a 20% increase in enrollment and an increase of 0.45 standard deviations in 

test scores.  

Investment in school infrastructure can also have an impact on teachers’ attendance. 

Chaudary et al (2005) found that a one standard-deviation increase in the infrastructure index 

(based on availability of toilets, electricity, non dirt floor, library and covered classroom) is 

associated with a 2.7 percentage-point reduction in absence. Teacher attendance can in turn affect 

student attendance and students’ learning outcomes. 

In 2011, Birdthistle et al conducted a meta-analysis of 5,741 citations to see if there is any 

evidence of an “impact of providing single-sex toilets on the enrolment, attendance and/or 

completion of girls’ education in primary or secondary schools.” They did not find evidence either 

for or against the impact of separate latrines for girls, mainly due to lack of segregated data.  
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In India, over 220,000 latrines were built in schools under The School Sanitation and 

Hygiene Education (SSHE) program. Adukia (2014) used a difference-in-difference technique and 

found that building latrines in schools in India has a statistically significant impact on enrollment 

for all students. The impact is the largest for pre-pubescent girls. This is one of the few studies that 

found a statistically significant impact of building latrines on enrollment.  Interestingly, the impact 

of building latrines does not fade over time. According to her findings, the impact persists even 

after 3 years.  

While discussing limitations of her results, Adukia (2014) points out that the funds received 

by schools for latrines could instead be used for other educational purposes, or split between 

latrines and other interventions. For example, if new classrooms were built in addition to latrines, 

then the increase in enrollment could be due to those classrooms and not the latrines.  In such a 

case the treatment group would be contaminated, resulting in an upward bias where the real impact 

of toilets is smaller in reality. 

Although Adukia’s study hasn’t been published yet, it has been quite influential, having 

been quoted in several influential meta-analyses regarding education. An NBER working paper 

titled “Improving educational outcomes in developing countries: Lessons from rigorous 

evaluations” (Murnane et al 2014a) recommended that school enrollment can be increased by 

building latrines. This assertion was solely based on the results of Adukia (2014). Another study 

titled “What Can Latin America Learn from Rigorous Impact Evaluations of Education 

Policies?”, made the same claim using these findings as evidence.  
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Similarly, a book published by Brookings Institute Press in 2015 titled “What Works in 

Girls' Education: Evidence for the World's Best Investment,” argued that building toilets led to 

decrease in dropout rates, an assertion solely based on Adukia (2014).  

This growing influence of Adukia’s research shows the necessity to replicate and build 

on it using data from other countries. 

 

CONCEPTUAL FRAMEWORK 

Currently over 10 million students are enrolled in 53,372 government schools, spread 

across 36 districts of Punjab (Punjab School Census 2014). This paper hypothesizes that investing 

in school infrastructure should result in an increase in enrollment. But this may not be through 

building toilets but some other factors such as building new classrooms. Adding controls for 

variables that Adukia (2014) did not include, such as number of classrooms, coefficients for 

building toilets could become statistically insignificant.  

Various development organizations (UNICEF 2003 and World Bank 1996) have 

repeatedly argued that building toilets and boundary walls can increase enrollment as well as 

improve learning outcomes and attendance. Investing in infrastructure can improve enrollment in 

government schools in the following ways: 

•! According to a World Bank (1996) report, parents are reluctant to send their children to 

schools without proper facilities.  Parents’ primary concern is child safety, particularly in 

the case of girls, and building a latrine can help alleviate their concerns. Lack of basic 

facilities dissuade parents from sending their children to school. According to Adukia 
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(2014), over 200,000 toilets were built in India in early 2000s, which led to an increase in 

enrollment.  

•! Another impact of building toilets is improvement in health outcomes of children, which 

makes them less likely to drop out due to prolonged illness. According to Snel et al (2002), 

attendance of children, particularly girls, improves when schools have proper sanitation 

facilities due to the health benefits.  According to Burger (2000), children are more likely 

to drop out if they miss classes as they may find it hard to catch up. 

•! Burger (2000) also stated that hundreds of millions of school-age children are infected by 

helminth infections (roundworm, hook-worm, schistosomiasis etc) due to poor sanitation. 

These infections can have long term effect on students and can result in dropping out of 

school. 

•! Increase in enrollment in government schools due to investment in school infrastructure 

can also result from those students who were previously attending private schools. 

According to Alif Ailaan report , 36% of the students in Punjab attend private schools: 

these students may enroll in  government school due to investment in school infrastructure. 

•! A lot of parents don’t send their children to school because they don’t see it as a feasible 

investment. By employing visible strategies like building school infrastructure, the 

government can change these perceptions. There haven’t been many studies to explore this 

link and we lack any definitive evidence.  

These are some of the mechanisms that can result in an increase in enrollment by building 

latrines. 
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DATA AND METHODS 

This paper uses Punjab School Census data for 2012, 2013 and 2014. Education 

Department of Punjab Government conducts a census of government schools every year (53,372 

in 2014). Census data includes information on basic school infrastructure, enrollment, sanitation, 

boundary wall, academic and sports facilities. As every school is assigned a unique EMIS code, it 

is easy to merge census data to create panel data. Basic characteristics of government schools in 

2012, 2013 and 2014 are given in Table 1. There has been a slight increase in enrollment from 

2012 to 2014 but more importantly, number of government schools have decreased from 58,153 

in 2012 to 53,373 in 2014. This is primarily because of merging and consolidation of schools. 

During this timeframe, the majority of the schools already have toilets but around 10% 

schools lack these basic facilities. Using the census data for 2012 and 2013, schools where toilets 

were built in 2012 can be identified.  These are simply those schools where toilets were not 

available (or functional) in 2012 but were available in 2013. This method can be extrapolated to 

2013 by using census data of 2013 and 2014 and used to perform a quasi-experiment.   

In this quasi-experiment, the treatment group would be those schools where toilets were 

built in 2012. We cannot simply treat the rest of these schools as the control group as 90% of these 

schools already have toilets. We cannot use schools without toilets as the control group either, as 

there is a possibility that schools without toilets are very different from schools in our “treatment” 

group. Some of the potential reasons that these schools are different are:  

•! There is a possibility that the majority of schools without toilets could be in far 

flung areas or the school size is so small that it’s not feasible to build toilets. In 
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both these cases, we would get biased results if we use schools without toilets as 

control group. 

•! Toilets were built in those schools as head-teachers were more motivated or the 

parents played an important role in the construction of these toilets. Both of these 

scenarios would bias our results. 

In order to overcome this issue, we can use those schools as a control group where toilets 

were built the following year. We are assuming that control group won’t be very different from 

the treatment group as there is only a difference of 1 year in building of toilets. Moreover, this 

assumption is further strengthened by the fact that school census is usually conducted in October 

of every year while financial year ends on June 30th. This means that even if funds were allocated 

to build toilets in certain schools, only those schools would be reflected in the census where toilets 

were built from July to September. We have 1,762 schools in our treatment group (i.e. schools 

where toilets were built in 2012) and 667 schools in the control group (i.e. schools where toilets 

were built in 2013). 

In addition to this, a test of baseline school characteristics will also be conducted to show 

that the control and treatment group have similar features such as school size, gender ratio, library, 

electricity, playground, drinking water, etc. 

 

Equation 1: 

∆(Enrollment)=  β0 +   β1 (Treatment) + u 
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 Equation 1 describes the basic empirical model. The dependent variable is change in 

enrollment (i.e. enrollment in 2013 minus enrollment in 2012) and independent variable would be 

treatment (a dummy variable for treatment, 1 if a toilet was built in 2012, 0 if toilet was built in 

2013). this regression would be run four times: 1) First, all schools (Higher Secondary, Secondary, 

Middle, Primary & Mosque Schools), 2) Only primary schools (grade 1-5), 3) Girls’ schools 

(Higher Secondary, Secondary, Middle, Primary and Mosque Schools), 4) Primary schools for 

girls. According to the findings of Adukia (2014), the impact of building toilets in primary schools 

should be the greatest as children benefit more from the toilets. Within that group, the impact is 

larger for girls.  

Adukia (2014) used a difference-in-difference model and the results are based on the 

assumption that only toilets were built during a particular year and other characteristics remained 

unchanged. The author assumed that when funds were given to schools to build toilets, they were 

not spent on anything else. Adukia (2014) also adds that there was a possibility that the impact of 

building toilets in schools is confounded with impacts from other government initiatives. She 

added control variables to control for any changes on school infrastructure due to any such 

program. Control variables for school infrastructure like presence of blackboards, computers, 

electricity, library, regular medical checkups, playground, ramps, and water sources were also 

added. However, her model doesn’t control for increase in number of classrooms or teachers. It is 

possible that schools could have spent some of those funds on building new facilities like 

classrooms or hiring more teachers. In such a case, the increase in enrollment could be due to the 

increase in classrooms and teachers instead of toilets. In order to test this hypothesis, this paper’s 
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new model will control for number of new classrooms and teachers. This new model is described 

in equation 2: 

 

Equation 2: 

∆(Enrollment)=  β0 +   β1 (Treatment) + β2(Classrooms) + β3(Classrooms*) + β4 (Teacher) + 

β5(Teacher*) + u 

 

The number of new classrooms and teachers are calculated by subtracting the 2012 

aggregate from 2013 aggregate. The reason for adding a new variable to measure new teachers in 

a particular school is that there are 74,961 “open air classrooms” in 53,373 government schools. 

“Open-air classroom” refers to those classes that are held outside the main building, in open ground 

due to shortage of proper classrooms. A school can increase enrollment by hiring new teachers 

and “building” new open-air classrooms.  The quadratic forms of both variables have also been 

added because there is a high probability that the impact of new teachers and classrooms is not 

linear. The intuition behind that is if a particular school builds a new classroom or hires a new 

teacher, it would attract new students. And if a classroom is damaged during a thunderstorm or a 

teacher is transferred to another school, it might force some students to leave. However, the 

decrease in enrollment due to this will not be equal to the increase due to an extra classroom or 

teacher. This is because if a student is already going to school, there is a chance that he or she 

would keep attending even if the classroom size increases. In other words, the absolute value of 

decrease in enrollment due to decrease in number of classrooms or teachers would be less than the 

absolute value of increase due to an extra classroom or teacher.  
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REGRESSION RESULTS 
 
 In table 3, we can see the regression results for model 1 where we regress treatment group 

on change in school enrollment. We find that the impact of building toilets (i.e. if the school is part 

of “treatment” group) is small and statistically insignificant when the model is run for all schools 

and primary schools only. But coefficients on treatment are large and statistically significant at 5% 

and 10% when we run the model for girls’ schools and girls’ primary schools. Higher impact for 

girls’ schools is consistent with findings of Adukia (2014). However, there is no evidence that the 

impact is higher at a primary school level according to our model.  

For girls’ schools, there is an increase of 7.91 in enrollment if the school was part of the 

treatment group; the p-value is 0.03. For girls’ primary schools, the increase in enrollment is 5.31 

and the p value is 0.067.  The impact is quite large considering that the average number of students 

in control and treatment groups is 99. 

When we run our second model (described in equation 2), we find that the coefficient for 

“treatment” (i.e. building toilets in schools) becomes statistically insignificant in all cases (see 

table 4). Moreover, the the impact of building a new classroom or hiring a new teacher is large and 

statistically significant at the 1% level in all cases except when we run the model for only girls’ 

schools. In this case, the impact of building a new classroom is not statistically significant. 

Interestingly, the impact of building a new classroom is larger when we run the model on a lower 

school level (i.e. primary schools and girls’ primary schools). This could mean that building new 

classrooms can convince parents to send their children to school who didn’t want their children to 

attend “open-air classrooms” previously.  
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This impact is understandably lower at a higher school level: if a student has already 

attended “open-air classrooms” during primary school, building a new classroom in middle and 

high school would have little impact on his decision to continue her/his education.  

Moreover, the quadratic terms for new classrooms and teachers are statistically significant 

at 1% when we run the regression for all schools and primary schools (column 1 and 2 of table 4) 

and statistically significant at 5% in other models except for new classes when we run the model 

for girls’ schools only. This means that the impact of building a new classroom or hiring a new 

teacher is non-linear. The coefficient for the quadratic term for new classrooms  is positive for all 

models: the impact of building a new classroom is increasing at an increasing rate. While the 

coefficients for the quadratic term for new teachers are negative for all models i.e. the impact of 

hiring new teachers is increasing at a decreasing rate.  

 

BIASES AND OTHER ISSUES 
 
 As we are using a quasi-experiment to evaluate the impact of building toilets, our study 

may have multiple biases: 

  
SELECTION BIAS 
 

Like in any quasi experiment, there’s a real possibility that the schools in treatment and 

control groups were different in observables and un-observables.  

Observable characteristics: We run a t-test to measure the differences between observable 

characteristics between schools in control and treatment group. We checked for differences for 

average school size (given in kanals), school gender (% of schools for boys), school location (% 

of schools in rural areas), school enrollment in 2012, number of classrooms, number of teachers, 
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number of open-air classrooms, presence of clean drinking water, electricity, boundary wall, main 

gate, sewerage system, playground, and library. The results are given in table 4: differences in 

open-air classrooms are statistically significant at 1% level, while boundary wall and school gender 

differences are significant at 5% and differences in the presence of main gate and library are 

statistically significant at 10%. Even though some of the observable characteristics are different 

for control and treatment group, the magnitude of differences is very small. Moreover, the three 

most important characteristics for our analysis, enrollment, number of classrooms, and teachers 

are not different for control and treatment groups. 

Unobservable characteristics: There is a real possibility that there could be unobservable 

characteristics which might have influenced where toilets were built in 2012 and 2013. This would 

create a bias if school department officials chose schools where to build toilets based on that 

unobservable characteristic. For example, one such characteristic could be the importance given 

to privacy in a particular village/region i.e. people who have toilets in their houses are more likely 

to positively respond to building toilets in schools. We can assume that if school department 

officials base their decision to select schools to build toilets on such characteristics then they would 

build toilets in those schools where the impact would be higher. This would mean that schools in 

our treatment groups are different from control group as they would respond better to this 

intervention. This would lead to an upward bias for the treatment coefficient. This does not lead 

to any serious problems in model 2 as the coefficient for treatment is statistically insignificant even 

if they are inflated due to this bias. 
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TIME-LAG EFFECTS 
 

The basic assumption of this model is that building toilets would lead to an immediate 

increase in enrollment: i.e. if the government builds toilets in 2012, enrollment would go up in 

2013. This assumption is not necessarily true, as parents can send their children in anticipation of 

such a program. We test this by regressing treatment on enrollment in 2012, 2013 and 2014 (Table 

5). This model uses data for girls’ primary schools as all schools and primary schools only models 

weren’t statistically significant in table 2. In table 5, there is no statistically significant impact of 

treatment on enrollment in 2012 (i.e. before toilets were built in either treatment or control). This 

is in line with the earlier findings on observable characteristics, where we found that baseline 

enrollment was the same in both the treatment and control schools. However, the treatment 

variable has a statistically significant (5% level)) impact on enrollment in 2013. According to the 

model (table 5), enrollment increased by 9.87 in schools where toilets were built compared to 

schools where toilets were not built. Interestingly, the treatment variable becomes insignificant 

again when regressed on enrollment in 2014.  

 This means that enrollment in treatment and control group was the same before toilets were 

built in either of them. We then see a spike in enrollment in treatment schools in 2013, but the 

following year when both treatment and control groups have toilets, the treatment variable (i.e. 

building toilet) becomes statistically insignificant again. This spike in enrollment in 2013 in 

treatment schools supports our study design of selecting schools in control and treatment groups. 
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RURAL VS URBAN 
 

Punjab is the most populous province of Pakistan with a population of 100 million. The 

percentage of population living in urban areas is higher than that of other provinces. There is a 

distinct possibility that the impact of building toilets would be different in urban areas compared 

to rural areas. Many factors like rural-urban ratio, percentage of population with access to toilets 

etc. can affect the impact of building toilets. This would raise questions about the external validity 

of our findings and is why we should be careful to use findings of this paper for countries/regions 

that are very different from Punjab.   

 
OMITTED VARIABLE BIAS  
 

Not all relevant variables were not included in this model, which could have led to omitted 

variable bias. But the basic aim of this paper was not to measure the exact impact of building toilets 

or classrooms but rather to test the hypothesis that building toilets is still significant once you 

control for other possible variables such as new classroom and teachers. In table 5, one can see 

that the coefficient of treatment was insignificant when regressed on enrollment in 2012 and 2014 

but was statistically significant when regressed on enrollment in 2013. This means that there was 

an unidentified variable that was responsible for this spike in enrollment. Adukia (2014) attributes 

this increase to building toilets but according to our analysis, toilets are not statistically significant 

once new classrooms and teachers were added to the model.  

Because of omitted variable bias, we cannot use the coefficients of new classrooms and 

teachers to measure their impact on enrollment. The coefficients give us a rough idea about their 

relationship with enrollment, but trying to use findings of this paper to establish a causal link is 
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not advisable. In order to do that, we would need to come up with rigorous statistical models that 

can explain the impact of investment in school infrastructure in a more nuanced way.  

 
CONCLUSION 

 
Schools in developing countries often don’t have basic infrastructure and facilities. Lack 

of these facilities (drinking water, sewerage system, toilets, classrooms etc.) is often held 

responsible for student absenteeism (Jasper et al 2012) due to disease, low teacher’s attendance 

(Chaudhury et al 2006), sub-optimal educational outcomes (direct result of teacher and student 

absenteeism) and low enrollment rate.  

 According to a recent UNICEF (2014) report, open defecation can lead to serious health 

issues among children like stunting and diarrhea. Not providing basic sanitation facilities in school 

may adversely effect the health outcomes of children. But we do not have enough evidence to 

argue that building toilets would increase enrollment. In developing countries there are over 120 

million children who are out of school. Governments and international organizations are trying to 

find ways to increase enrollment to achieve the millennium development goal of universal primary 

education. Building toilets that are functional may lead to improved health outcomes for children 

but there is not enough evidence to claim that building toilets would increase enrollment.  

There is a strong need to look at the data from different countries to look for a possible link 

between building toilets and school enrollment. Causal links must be established before we 

spend funds on building toilets with the aim of increasing enrollment as it is an expensive 

endeavor. The objective of this paper is not to discourage policymakers from investing in 

sanitation infrastructure in schools, which is absolutely vital, but to further the debate on the 

impacts of building toilets on school enrollment 
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TABLES 
 
 

TABLE 1 SCHOOL CHARACTERISTICS 
 

 2012 2013 2014 
Total Number of Schools 58,153 54,915 53,373 
Schools for boys 30,312 27,706 26,225 
Schools for girls 29,020 27,208 27,147 
No. of Teachers 332,215 323,226 321,065 
No. of Students 10,355,167 10,819,715 10,866,914 
No. of Classrooms 260,278 263,184 266,666 
No. of Open-air classrooms 81,738 83,533 74,961 
Schools with drinking water 53,728 50,856 52,075 
Schools with electricity 42,799 42,755 45,437 
Schools with toilets 52,266 51,372 51,631 
Schools with boundary wall 49,177 47,717 49,461 
Schools with Sewerage system 45,814 44,604 45,977 
Schools with playground 30,299 30,079 32,027 
Schools with library 16,314 15,990 14,918 

 
Source: Punjab School Census 2012, 2013 & 2014 
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TABLE 2 REGRESSION RESULTS WITHOUT CONTROLS 
 

 (1) (2) (3) (4) 

                                                   All Schools 
Primary 
Schools Girls' Schools 

Girls' Primary 
Schools 

Dep. Var. Change in Enrollment (2013) 
                                                               b/se                b/se                b/se                b/se    
treatment                                                     2.075               1.165               7.907**             5.310*   

                                                   
         
(1.532)             (1.465)             (3.657)             (2.889)    

Constant                                
          
2.879**             3.348***            0.249               1.979    

                                                   
         
(1.304)             (1.261)             (3.056)             (2.409)    

N                                                              2339                1950                 706                 637    

R-squared                                          
         
.000785             .000324               .0066              .00529    

Dep Var Mean                                                   4.38                4.21                5.77                5.67    
="* p<0.10  ** p<0.05  *** p<0.01"     
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TABLE 3 REGRESSION WITH CONTROL VARIABLES 
 

               (1)                 (2)                 (3)                 (4)    
                                                   All Schools Primary Schools Girls' Schools Girls' Primary Schools 
Dep. Var Change in Enrollment (2013) 
                                                               b/se                b/se                b/se                b/se    
treatment                                                    -0.588              -2.050               4.346              -0.899    
                                                            (1.727)             (1.557)             (4.081)             (3.026)    
classbuilt2012                                                2.563***            4.362***            2.198               5.630*** 
                                                            (0.800)             (0.748)             (1.802)             (1.442)    
classbuiltSQ                                                  0.546***            0.557***            0.743**             0.662**  
                                                            (0.144)             (0.185)             (0.308)             (0.322)    
newteacher                                                    6.233***            9.721***            7.157**            12.283*** 
                                                            (0.999)             (1.091)             (2.798)             (2.386)    
newteacherSQ                                                 -0.231***           -0.424***           -0.298              -0.850*** 
                                                            (0.071)             (0.070)             (0.370)             (0.289)    
Constant                                                      4.800***            5.268***            0.428               3.450    
                                                            (1.517)             (1.373)             (3.510)             (2.600)    
N                                                              1893                1611                 577                 513    
R-squared                                                     .0525                .113               .0541                .169    
Dep Var Mean                                                                                                                       
="* p<0.10  ** p<0.05  *** p<0.01"     
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TABLE 4 BALANCE TEST 
 
 

Observable School Characteristics 
Treatment Group (Schools 
where toilets were built in 

2012) 

Control Group (Schools 
where toilets were built in 

2013) 

Difference Between 
Treatment and 
Control (T test) 

Total Number of Schools (n=) 1762 667 --  
Average Area of schools (in Kanals) 4.9982 4.8961 0.1021 
School Gender (% of schools for boys) 0.7098 0.6682 0.0416** 
School Location (% in rural areas) 0.9523 0.946 0.0063 
School Enrollment (2012) 100.72 100.61 0.11 
Number of teachers 2.769 2.961 -0.191 
Average number of classrooms 2.719 2.786 -0.067 
Average no. of open-air classrooms 2.96 3.297 -0.3370*** 
% of schools with drinking water 0.9559 0.949 0.0067 
% of schools with electricity 0.6257 0.6003 0.0254 
% of schools with boundary wall 0.7393 0.7867 -0.04745** 
% of schools with main gate 0.7039 0.7434 -0.0395* 
% of schools with sewarage system 0.7697 0.762 0.0077 
% of schools with playground 0.5655 0.5644 0.002 
% of schools with library 0.091 0.115 -0.024* 
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TABLE 5 TIME LAG EFFECTS 
 
 

                                                                (1)                 (2)                 (3)    
Dep Var                       Enrol_2012          Enrol_2013          Enrol_2014    
                                                               b/se                b/se                b/se    
treatment                                                     4.395               9.861**              6.616    
                                                            (4.805)             (5.026)             (4.728)    
Constant                                                     73.342***           75.211***           78.831*** 
                                                            (4.007)             (4.189)             (3.937)    
N                                                               634                 635                 636    
R-squared                                                    .00132              .00604              .00308    
Dep Var 
Mean                                                                                                   
="* 
p<0.10  ** p<0.05  *** p<0.01"   
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