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Abstract

Social constraints are an unexplored dimension of schooling decisions in

developing countries. We focus on two such constraints in the context of

rural South Asia: seclusion practices limiting female mobility and stigma

based on caste a¢ liation. Using a novel data-set from Pakistan that explic-

itly recognizes the geographic structure of villages and the social structure

of their constituent settlements, we �nd: First, the odds of ever enrolling

in school are a lot lower for girls who have to cross settlement boundaries

to attend, irrespective of distance, an e¤ect not present for boys. Second,

low-caste children, both boys and girls, are deterred from enrolling when the

most convenient school is in a settlement dominated by high-caste households.

Low-caste girls, the most educationally disadvantaged group, would substan-

tially increase their enrollment if given access to caste-concordant schools,

whether these schools are placed inside or outside their own settlement. In-

deed, a policy of providing schools in low-caste dominant communities would

increase overall enrollment far more cost-e¤ectively than a policy of placing a

school in every unserved settlement. Our analysis also suggests that stigma,

not low aspirations or meager perceived returns to education, explains the

comparatively poor enrollment rates of low-caste children in rural Pakistan.
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1 Introduction

In much of the developing world, rural settlements are segregated along ethnic,

tribal, clan, or caste lines, hence their geographic boundaries are inevitably also

communal ones. Crossing these boundaries, from socially familiar to more alien

territory, may entail psychic costs, and these costs have hitherto unexplored eco-

nomic implications. Public service delivery, in particular, typically involves a dis-

crete investment; the construction of a school or a health clinic, for instance. Since

it is usually not economical to provide every settlement with such a facility, many

must choose whether to cross communal boundaries, and bear the resulting cost,

to access public services. The welfare-maximizing allocation of facilities should,

therefore, take into account patterns of social fragmentation.

Social constraints arising from one�s community a¢ liation have, until recently,

remained largely outside the purview of economics. However, two emerging strands

of empirical literature�the �rst concerned with the costs of social fragmentation

(see Alesina and La Ferrara, 2005; Banerjee et al. 2005; Miguel and Gugerty, 2005)

and the second with the bene�ts of social networks (e.g., Greif, 1993; Banerjee and

Munshi, 2005)�have highlighted the importance of such considerations for economic

performance.

In this paper, we estimate the salience of boundary-crossing for school enrollment

behavior in rural Pakistan. We do so using a novel data-set that explicitly recog-

nizes the geographic structure of villages and the social structure of their constituent

settlements. Two features of Pakistani society are central to our analysis. The

�rst, the custom of purdah or female seclusion, restricts women�s and girl�s access to

public spaces, but is more rigidly enforced outside of the immediate community than

within it. The second feature involves the di¤erentiation of status arising from caste

hierarchy, marking certain groups in the community as "unclean" and hence subject

to discrimination and ostracism by higher status groups. In this setting, the dom-

inance of a community by one caste-type becomes critical, determining the extent

to which high-status types can enforce exclusionary norms on low-status types (see

also Anderson, 2009, who exploits the idea of caste dominance within Indian villages

in a very di¤erent context). Our empirical analysis, therefore, centers around the

location of schools relative to community boundaries and the caste composition of

communities in which schools are located vis à vis the caste of the child who might

potentially attend them.

Male-female di¤erences is educational attainment remain stubbornly large in
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rural Pakistan, as in much of south Asia (Filmer et al., 1998). Economic explana-

tions for male-bias in human capital investment usually appeal to gender di¤erentials

in the perceived returns (e.g., Rosenzweig and Schultz, 1982, Behrman et al., 1999),

which may incorporate parents�greater reliance on sons for old-age support (Das

Gupta, 1987). But lower returns to education may only be part of the story be-

hind lagging female enrollment; higher costs of school attendance could also play

a signi�cant role. Likewise, in rural Pakistan, the school enrollment gap favoring

high-caste children over low-caste children is nearly as large as that between boys

and girls. Recent experimental work on caste in India by Ho¤ and Pandey (2006)

emphasizes how a history of discrimination shapes personal aspirations and, ulti-

mately, performance. As a result, low-caste households might have lower demand

for education, conditional on wealth and school availability, than their high-caste

counterparts. Munshi and Rosenzweig (2006), meanwhile, have shown that low-

caste households, having looser ties to ancestral kin networks, perceive a greater

return to education and consequent integration into the modern economy (see also

Luke and Munshi, 2007). We contribute to this literature by asking just how much

of the observed caste-enrollment gap is due to greater barriers to school enrollment

faced by low-caste children�i.e., due to the fact that many of the schools available

to them are in settlements where high-castes dominate.

Our evidence shows that, controlling for distance to school, the odds of ever

enrolling are substantially lower for girls who would need to cross settlement bound-

aries to attend, an e¤ect not present for boys and one that does not appear to be

an artifact of school allocation decisions. When we distinguish children by their

caste, however, the crossing-boundary e¤ect turns out only to be relevant for high-

status girls. By contrast, low-caste children, both boys and girls, are deterred

from enrolling when the most convenient school is in a settlement dominated by

high-caste households. Thus, low-caste girls, the most educationally disadvantaged

group, would achieve substantially higher enrollment rates if given access to caste-

concordant schools, whether these schools are placed inside or outside their own

settlement. Indeed, a policy of building village schools designed to serve low-caste

children would increase overall enrollment far more cost-e¤ectively than a policy of

placing a school in every currently unserved settlement.

The next section describes the data used in our empirical analysis. Section 3 lays

out the context, describing the structure of villages, the nature of female seclusion

norms, and the salience of caste. Sections 4 and 5 present our empirical framework
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and results and section 6 summarizes our �ndings and their policy implications.

2 Data

Our analysis combines representative household survey data with information from

a village and school census undertaken in the two most populous provinces of Pak-

istan, Punjab and Sindh. The household data come from the second round of the

Pakistan Rural Household Survey (PRHS-II) conducted in 2004-05, in which 3519

households were randomly drawn from 165 villages. The school census collects

detailed information on all schools inside each of these villages as well as schools

lying within a 2 km walk of the perimeter of each settlement/habitation of the vil-

lage.1 GPS coordinates are available for households and schools, so the distance

between each can be calculated. The hamlet in which households and schools are

located is also known. The PRHS-II village census provides land ownership data and

caste/clan (zaat/biradari) a¢ liation of every household in each of the 165 villages.

The school census identi�es 1326 schools of which 1112 (84%) have classes at the

elementary level (up to grade 5). Of these, 63% are exclusively elementary schools,

while the rest had an elementary school attached to a middle or high school. Since

three-fourths of elementary schools are public (90% in Sindh province alone), the

government�s school allocation decision is central in determining access to education.

Among elementary schools, 51% are coeducational, 28% are exclusively for boys and

21% exclusively for girls. Public elementary schools are far more likely to be single-

sex; 38% are coed compared to 87% of private ones. With regard to location, 61%

of elementary schools in the census lie inside a sample village and 56% lie inside a

particular settlement within a village. Pure elementary schools are far more likely

to be located inside a settlement within a village, but there is no di¤erence among

public and private schools in this respect.

We consider all children who were age 9-18 in the survey year; practically all

of the children who ever enroll in school have already done so by the age of nine.

Married girls in this age range, of which there are few, are excluded. The initial

1Given the di¢ culty in identifying all schools to which children in a village may have access,
the school census was conducted in two stages. In the �rst stage, all schools inside the village, as
well as all schools within a 2 km radius of each settlement, were visually identi�ed and a school
list was drawn up. This list was provided to all survey teams conducting the household survey.
During the household survey, any additional schools that were identi�ed by sample households, or
during the community focus group exercise, were added to this initial list. The school census was
based on this �nal list.
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enrollment decisions of these girls would have depended on conditions in their natal

homes rather than in their current residence. These criteria yield a sample of 6322

children, of which 2,914 (46%) are girls and 3408 (54%) are boys. Since the boy-girl

ratio is stable across age-cohorts, the overall dearth of girls does not appear to be

the result of their exclusion from the sample due to early marriage.

Table 1 provides some descriptive statistics for the sample, highlighting, in par-

ticular, the importance of the school entry margin in rural Pakistan. Also evident is

the substantial gender gap in schooling, one that varies tremendously by region. In

the more developed North Punjab, 92% of boys and 83% girls had enrolled in school

by age nine, whereas the poorer southern part of Punjab and the entire province of

Sindh have much lower enrollment rates (around 50% for girls) and huge gender gaps

favoring boys (19 and 27 percentage points, respectively). By contrast, dropout

rates from primary school are much less di¤erentiated by gender and region, perhaps

because many girls who would have dropped out never entered school to begin with.

Conditional on having enrolled in school and not completed the primary grades, 82%

of boys are still in school compared to 74% of girls, with gender gaps of 7, 6, and 10

percentage points in North Punjab, South Punjab, and Sindh, respectively.2

3 Context

The term "village" in much of Pakistan, and indeed in large parts of south Asia,

has a dual connotation. On the one hand, the administrative or revenue village

is the lowest tier of the government�s administrative structure, at which public

services, such as schools and health workers, are allocated. Most administrative

or revenue villages, however, consist of several distinct clusters of habitations or

hamlets; though most residents would also refer to these as "villages", we will call

them "settlements." Among the 165 PHRS-II villages, for example, our village

census records 1031 named settlements. However, villages of North Punjab typically

are less geographically dispersed and have much fewer settlements than those of

Southern Punjab and Sindh (see Table 2 below). As the census data will also show,

settlements are much more strongly segregated in terms of ethnicity and caste than

2Beyond primary school, strong gender-region di¤erences in dropout rates re-emerge. Con-
ditional on having completed primary school but being less than 17 years-old, 76% of boys are
still enrolled in school compared to 71% of girls, with region-speci�c gender gaps of 4, 13, and
24 percentage points, respectively. Since post-primary school enrollment, conditional on reaching
that decision point, is driven more by the location of middle schools than of primary schools, we
will have little more to say about it in this paper.

4



their upstream revenue villages, lending salience to their geographical boundaries.

3.1 Seclusion practices and mobility constraints

Seclusion of women (purdah) is practiced widely and in varying degrees throughout

rural Pakistan. As they enter puberty, girls usually experience increased enforce-

ment of purdah norms and attendant restrictions on mobility and social interaction.

Limits on mobility for young unmarried girls include prohibitions on traveling un-

accompanied or the need to obtain permission to do so from a male family member.

These mobility constraints stem from desire to maintain family honor (izzat), which,

in a conservative society, is intimately bound up with female reputation and hence

behavior, whether real or perceived. Unchaperoned travel outside the immediate

con�nes of the village and, especially, the settlement can invite damage to a girl�s

reputation.

Among households living in close proximity with long standing familial, caste, or

patronage ties, as would typically be the case within a settlement, there would tend

to be less harassment of each others womenfolk than of those from other settlements.

Support for this claim is found in the PRHS-II, where all married women age 15-40

were asked about their perception of safety within and outside their own settlement

as well as their use of any type of veil or purdah in public.3 While 80% of women

report feeling �safe�alone inside their own settlement, only 27% report feeling safe

alone outside of it. Similarly, only 14% of women report practicing full purdah

(coverage of whole body including face) out in public within their own settlement

compared to 31% outside their settlement. Thus, settlement boundaries appear to

matter as far as female reputational risk is concerned.

Other data point to mobility restrictions as a key constraint on schooling for

girls. The nationally representative Pakistan Integrated Household Survey (PIHS)

of 2001-02 shows that enrollment decisions for girls in rural areas are more responsive

than those of boys to proximity to school (see World Bank, 2005), but this analysis

does not account for settlement boundary-crossing. More suggestive evidence comes

from the 2001-02 PRHS-I, in which parents of children never enrolled were asked

the main reason for the child�s non-enrollment. For boys, far and away the most

important reason is economic ("school too expensive" cited by 43% of parents), but

the picture is quite di¤erent for girls. While economic motives still dominate (32%

3Veiling or purdah in this context is the use of a large shawl (chador) to cover the head and
the body, and sometimes also part of the face.
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reported "school too expensive"), social constraints become an important consider-

ation. Respondents were much more likely to report that they did not "approve" of

their non-enrolled daughters going to school (30%) than to disapprove of schooling

for non-enrolled sons (7.5%).

Field interviews conducted in �ve villages randomly selected, by region, from

the PRHS-II sample also highlight the importance of mobility constraints for girls

school enrollment, as the following quotes illustrate:4

"...I took my daughters out of school because it was too far to walk

and I feel that things are not safe there...�(Woman, Southern Punjab).

�When sons go to schools that are far away we don�t get worried, but

for our daughter we get worried.�(Women, Southern Punjab).

�The problem is, when children are so small to attend primary school,

we cannot expect them to walk all the way to a school in another settle-

ment or another village. But when they grow a bit more mature, 8-9 yrs,

we cannot send girls alone to walk this distance. There are tall sugar-

cane �elds and all the way is deserted except young boys, who use the

same route for going to school. This is very dangerous! The boys tease

young girls � anyone could push a little child, girl or boy in the �elds,

one would not even know! (High-caste women, Southern Punjab)

3.2 Caste and Stigma

Caste has received scant attention in Pakistan, from any disciplinary perspective.

Indeed, the PRHS-II is the �rst large-scale survey, as far as we are aware, to collect

systematic data on caste a¢ liation in rural Pakistan. While caste groupings in

Pakistan cannot be precisely mapped into the much more extensively studied social

hierarchy of neighboring India, there are signi�cant similarities between the two due

to their long shared history. In particular, castes arose from occupational di¤erences

in which notions of status and of purity and pollution are embedded. Various

exclusionary norms follow from these hierarchies and are exercised in relations of

mutual assistance, in social networks, and in the establishment and maintenance

of political power within the village economy and without. Unlike the Indian

4Khan (1998) provides similar evidence from North Punjab.
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context, there has been no o¢ cial acknowledgement of caste-based discrimination

in Pakistan and thus no a¢ rmative action programs to mitigate its impacts. Caste

mobility through land transactions is also extremely limited.

We construct a caste-status identi�er that categorizes dozens of distinctly named

caste/clan (zaat/biradari) groups into "high" and "low" caste. High-caste includes

all such groups that self-identify on the basis of traditional access to land (zamin-

dars). The low-caste group comprises zaats that were historically considered either

out-castes (similar to the dalits in India) or were in clientalist relationships with

zamindars as providers of services in the village economy; i.e. barbers, metalwork-

ers, clothes washers, etc. Based on this de�nition, around 20% of sample children

are from low-caste households, with the highest proportion (29%) found in Sindh

province (see Table 1).5

Village census data, summarized in Table 2, provide insight into residential pat-

terns by caste in rural Pakistan. Villages typically contain many more distinctly

named zaat/biradari groups than do their constituent settlements. Moreover, while

more than half of all settlements are comprised of just one caste-type (mostly high),

this is true of just 3% of villages. In short, settlements are far more segregated

along caste/clan lines than villages.

We de�ne a caste-type as dominant if it owns the majority of land in the settle-

ment, based on land shares calculated from village census data. Anderson (2009),

citing Dumont�s (1970) emphasis on economic power rather than numerical prepon-

derance, uses precisely this de�nition of caste dominance for her study of Indian

villages. Of the 507 settlements from which our sample children are drawn, only 36

(15%) are low-caste dominant, re�ecting both the smaller low-caste population and

their lower landownership.6 All but �ve of these settlements are located in South-

ern Punjab or Sindh. Among the low-caste children in our sample, 48% reside in

high-caste dominant settlements. By contrast, only 6% of high-caste children live

in low-caste dominant settlements.

Qualitative evidence gathered from �eld interviews documents how caste-based

stigma plays out in schools either to exclude low-caste children altogether or to make

them unwelcome. The following snippets are typical:

5Comparable numbers for India put the scheduled castes (dalits) at 15-20% and other backward
castes at 20-27% of the population.

6Table 2 reports that 17% of all settlements in the village census are low-caste dominant as
compared to only 4% of villages. This is further indication of the relative segregation of settlements
based on caste in rural Pakistan.

7



�No, there is no school for girls here. Our zamindar got a teacher

appointed, mainly for children of his own zaat [high caste]. There is no

building for school. Children, both boys and girls sit in the verandah of

his [meeting room] to study.� (Low-caste women, Sindh)

�As the school for girls is closed since about two years, the [high-

caste] girls are taught primary classes in the boys school. Our daughters

cannot attend classes together with the [high-caste] girls. So our girls are

not attending any school currently...� (Low-caste women, Sindh)

�The children of rich [high castes] are taught seriously but our chil-

dren are paid no attention to. Teachers treat children from poor house-

holds really badly. While our daughters have no access to the school at

all, our boys receive no attention from the teachers. All boys sit together

for classes but our boys sit on the �oor.� (Low-caste women, Sindh)

"They let the daughters of [high castes] use the latrines, but tell our

daughters to use the �elds because you stink." (Low-caste women, South-

ern Punjab)

"The teachers make the daughters of [high castes] sit inside the rooms,

under the fans. Our poor children sit outside, under the sun and dust."

(Low-caste women, Southern Punjab)

3.3 Enrollment decisions

To avoid excessive notation, we verbally sketch a model of school entry. The decision

is, �rst and foremost, a forward looking one, since completing each level or grade has

an option value consisting of the net return to going on to the next level. However,

there is also a cost to attending school, which includes: (i) direct school fees and

other monetary outlays, (2) foregone labor in the home, (3) disutility of walking to

school, and (4) psychic cost of social pressure, stigma, reputational harm, etc.

We have argued that purdah restrictions on girls come into force at the onset of

puberty, which occurs in the later primary school or early middle school years. Yet,

there are a couple of reasons to believe that mobility constraints a¤ect the primary

school enrollment decision. First, reputational risk to the family is still a concern

for younger girls. Allowing them unfettered mobility may signal a loose attitude

about female honor in general, with repercussions for other womenfolk. Second,

because the decision to enroll a child is driven in large part by the option value of

future schooling, and because schooling is costly, anything that raises the likelihood
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of dropping out of primary school in the future will reduce the incentive to enroll at

the outset.

With these considerations in mind, we state our two main hypotheses:

Hypothesis 1: Holding constant travel time to school, a girl who would have to
cross settlement boundaries to attend school will be less likely to enroll than

a girl who can attend a school in her own settlement. The same crossing-

boundary e¤ect should not be observed for boys.

Hypothesis 2: Children will be more likely to be enrolled in school if their caste
status coincides with that of the dominant caste of the settlement containing

their most convenient school (child-school caste concordance).

4 Salience of Settlement Boundaries

4.1 Empirical strategy

We use household and school GPS coordinates, and information on the year of school

establishment, to identify the location of each primary school that was available

in or near the child�s village by the time the child turned 9. As new schools are

established (and old ones closed down), the set of available schools can di¤er between

two children of di¤erent ages living in the same settlement. Moreover, since single-

sex schools are common in Pakistan, the set of available schools will also vary within

settlements by the gender of the child. From this information, we can construct

the two key variables for our test of hypothesis 1:

�isv =

(
1 if school for child i lies inside settlement s

0 otherwise
(1)

where settlement s of village v is that in which child i resides, and

disv =

(
distance to inside-settlement school if �isv = 1

distance to nearest outside-settlement school if �isv = 0
: (2)

If there are multiple schools available within the settlement, we chose the nearest

one to child i for the calculation of disv:
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The summary statistics in Table 1 show that around three-quarters of children

in our sample had an appropriate type of school available in their settlement at the

time they were nine years-old. While gender di¤erences in �isv are negligible, the

regional di¤erences are stark: 89% of children had access to inside-settlement schools

in North Punjab, a �gure which drops to 50% in Southern Punjab with its much

greater proliferation of settlements in a typical village. To separate the crossing-

boundary e¤ect from the e¤ect of distance it is important that the distribution of

disv conditional on �isv = 1 share common support with the distribution of disv
conditional on �isv = 0: Figure 1 shows that there is indeed considerable overlap.

Around 85% of inside settlement-schools lie within half a kilometer of the child�s

residence compared to almost 40% of out-of-settlement schools. At the tail of the

school distance distribution, of course, outside schools dominate.

Ignoring child gender di¤erences for the moment, consider the following regres-

sion equation for school enrollment eisv:

eisv = ��ivs + �(disv) + 0Xisv + �v + �sv + "isv (3)

where Xisv is a vector of child and household characteristics and �v; �sv; and "isv are

village-speci�c, settlement-speci�c, and child-speci�c error components, respectively.

The parameter � captures the crossing-boundary e¤ect and �(�) is the (possibly)
non-linear mapping from school distance to the decision ever to enroll the child.

In the empirical implementation, we let �, �;and  di¤er by child gender. In

particular, this allows us to test the null hypothesis that �boy = �girl; as mentioned,

we anticipate that �girl > 0 and �girl > �boy:

Non-random placement of schools is the principal threat to the validity of OLS

estimates of equation (3). Those villages, and even those settlements within vil-

lages, that have a particularly high demand for education (or any other unobserved

characteristic positively correlated with school enrollment) may be more likely to

receive a school, thus inducing a (positive) correlation between �ivs and �v and/or

�sv. To deal with the non-random placement of schools across villages, we use

village �xed e¤ects throughout our analysis to purge �v.

In addressing the remaining issue of �sv, it will be useful to assume

�(disv)?�svj�ivs; Xisv; �v (4)

which, if � is linear, is tantamount to disv?�svj�ivs; Xisv; �v. In words, given school
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settlement location, distance to school (or any function thereof) is uncorrelated with

the settlement-speci�c demand for education. The intuition for this conditional ex-

ogeneity of disv is as follows: When �isv = 1; an available school lies inside the

child�s own settlement, which, of course, may signal a high �sv, but the distance

between the child�s household and the within-settlement school is likely to be ran-

dom. When �isv = 0, so that the child�s settlement does not have the right type of

school, disv is the distance between the child�s residence and an arbitrary location

in a neighboring settlement, the one containing the nearest available school. The

distance between child and school settlements is�conditional on average distance to

school in the village�for all intents and purposes a matter of pure chance, plausibly

unrelated to relative demand for education across settlements.

With conditional exogeneity of disv we can investigate the potential correlation

of �ivs and �sv without even having to partial out �(dihsv). This allows us to work

with the simpler regression model

eisv = e��ivs + e0Xisv + �v + �sv + "isv (5)

where e� = �+P(�(disv); �ivs; Xisv; �v) andP is the linear projection of �(disv) on the
remaining regressors and village dummies. So, e� confounds the crossing-boundary
e¤ect � with that of having a school in one�s settlement on reducing distance to

school. But, given that �isv and disv are fairly highly correlated, equation (5)

should provide more powerful tests of the exogeneity of �ivs than equation (3).

This brings us to the two alternative testing strategies:

1. Settlement �xed e¤ects: Recall that because a child�s set of available schools

di¤ers according to their age (i.e., cohort) and gender, �ivs varies within set-

tlements. Moreover, even if �ivs were constant within settlements, we could

still identify the gender di¤erence �boy � �girl (or e�boy � e�girl). Settlement

�xed e¤ects supersede village �xed e¤ects, purging both �v and �sv:

2. Instrumental variables with village �xed e¤ects: We exploit the fact that,

within villages, public schools are largely allocated to high population set-

tlements. Since we know the number of households in each settlement, we

can construct a variable psv = proportion of households in village v resid-

ing in settlement s. Given this school allocation mechanism, we expect

Cov(�ivs; psvj�v) > 0: The validity of excluding psv from equation (5) de-

pends on the extent of intra-village mobility. If those households with a
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relatively strong demand for education tend to relocate to settlements already

having schools or set up new settlements next to existing schools, then set-

tlement population shares could re�ect schooling preferences, rendering them

inadmissible as instruments. While the establishment of new settlements is

far-fetched in our context given long-standing land ownership patterns, the

possibility of intra-village migration in response to school availability cannot

be as easily dismissed.7 However, in our analysis of village census data in

the Appendix, we fail to �nd evidence of increased migration into settlements

with newly established primary schools. This result supports our strategy

of treating settlement population shares within a village as exogenous with

respect to school availability.

To facilitate IV estimation and comparability across estimators we employ the

linear probability model throughout our analysis. Standard errors are clustered at

the settlement, the lowest-level sampling unit in the household survey.

4.2 Results

To investigate the endogeneity of school location, as just discussed, the �rst four

speci�cations in Table 3 exclude distance to school. In the �rst column, we see

that, conditional only on village �xed e¤ects and child age, the presence of a school

in the settlement increases girls�enrollment rate by 17.5 percentage points, which

is very close to the conditional gender gap in school enrollment. In other words,

girls with a school in their settlement have practically the same enrollment rate as

boys.

Next we control for household wealth using a dummy variable for whether the

household is landless along with the log of per-capita household expenditures mea-

sured at the time of the survey. Neither variable is a perfect proxy for wealth, but

together they should do a reasonable job of capturing such variation. Allowing the

coe¢ cients on these variables to di¤er by the gender of the child, we see that girls�

enrollment is quite a bit more responsive to wealth than that of boys, but that the

coe¢ cients on �isv barely change.

Columns (3) and (4) of Table 3 provide evidence on the exogeneity of �isv con-

ditional on the village �xed e¤ect, household wealth proxies, and other regressors.

7Andrabi, et al. 2007, follow a related strategy of using information on village population in
rural Pakistan to instrument the availability of schools at the village level. They assume that
households do not migrate across villages to take advantage of schooling opportunities.
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Our �rst procedure involves simply taking out settlement �xed e¤ects. Although

the standard errors on e�boy and e�girl more than double as a consequence, the coe¢ -
cient estimates barely di¤er from their counterparts in column (2); the estimate ofe�girl, moreover, remains statistically signi�cant.
The instrumental variable estimates in column (4) also provide scant evidence

of school placement endogeneity.8 In particular, we would expect upward bias ine�boy and e�girl, as settlements with stronger education demand are more likely to
attract schools. While upward bias does seem present for boys, just the opposite is

observed for girls. Looking at the IV estimate of the gender di¤erence e�girl � e�boy,
we remain extremely con�dent that the enrollment impact of having an inside-

settlement school (inclusive of its e¤ect through distance to school) is greater for

girls than for boys. Finally, using the settlement rank instead of the share of

population as the instrument (e.g., dummies for �rst and second most populous

settlements in the village) makes very little di¤erence for the results.

Accepting now that our estimates of crossing-boundary e¤ects are not likely to be

an artifact of school placement decisions, we drop back to the least-squares/village

dummy variable estimator and begin to control for distance to school. This is done

in linear form in column (5) and with a cubic polynomial in distance in column (6).

In both cases, the �isv coe¢ cients fall only marginally relative to column (2). Figure

2 plots predicted enrollment for boys and girls as a function of distance based on

the estimates in column (6). Removing a school from a settlement, for any given

distance, reduces a girl�s enrollment by about as much as moving a school three

kilometers away from her residence.

Given the paucity of inside-settlement schools at the greater distances, as seen

in �gure 1, we also experimented with alternative distance cuto¤s to check whether

our estimates of �girl and �boy are sensitive to the exclusion of far away schools.

The results are, in fact, highly robust. For example, re-estimating the model in

column (6) using the 4592 children whose most convenient school is within just 500

meters, we obtain b�girl = 0:182 (0:51) and b�boy = �0:038 (0:036).
Lastly, we investigate the impact of middle school location on primary school

enrollment decisions by including variables analogous to �isv and disv for middle

schools. The likelihood of having a middle school inside one�s settlement is far lower

8Instrument diagnostics reported in the footnote to Table 2 strongly reject underidenti�cation
and weak identi�cation and fail to reject overidenti�cation. Also, adding instruments involving
squared population shares improves the e¢ ciency of the 2SLS estimate (i.e., redudancy of these
instruments is strongly rejected).

13



than of having a primary school (16% for boys and 22% for girls) and middle schools

are considerably more distant on average as well. Indeed, since the degree of overlap

between the distribution of distance for inside and outside settlement middle schools

is so much lower than was the case for primary schools (cf., �gure 1), separately

identifying crossing-boundary and distance e¤ects for middle school is likely to be

far more di¢ cult. Thus, we �nd in column (7) that having a middle school inside the

settlement signi�cantly raises enrollment rates for girls but not for boys, paralleling

the results for primary school. However, including a cubic polynomial in distance to

middle school (column (8)) largely wipes out this middle school crossing-boundary

e¤ect. The important result, returning to our main argument, is that the primary

school crossing-boundary e¤ects are not driven by correlations between primary and

middle school placement; the coe¢ cients on the primary school �isv are quite robust

(compare columns (6) and (8)).

5 Salience of Caste-based Stigma

5.1 Empirical strategy

The key variable for testing our second hypothesis is an indicator of child-school

caste-concordance. Let

CCisv =

(
child i�s caste = settlement s�s dominant caste if �isv = 1

child i�s caste = nearest school settlement�s dominant caste if �isv = 0
:

(6)

In case the nearest school outside the settlement was not contained within any one

settlement, we matched it to the nearest settlement and assigned it the correspond-

ing dominant caste.

Means of CCisv by gender, caste, and region are shown in Table 1. Re�ecting

the residential patterns already discussed, high-caste children are more than twice

as likely overall to have access to a caste-concordant school than low-caste chil-

dren. Regionally, southern Punjab fares the worst on these terms with only 11%

of low-caste children having their most convenient school in a low-caste dominant

settlement.
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5.2 Results

In the �rst column of Table 4, we introduce caste-status as a determinant of en-

rollment behavior in a stripped-down model with only gender-age interactions and

village �xed e¤ects. Once we look within villages, there is little di¤erence in school

enrollment between high and low-caste boys. By contrast, there is a 9:4 percent-

age point gap in enrollment rates favoring high over low-caste girls. Controlling

for household wealth in column (2) using the landless dummy and the per-capita

expenditure variable as before lowers this marginal e¤ect of higher caste status to

6:8 percentage points. So a modest share of caste di¤erences in enrollment can be

explained by the greater wealth of high-caste households.

Next we investigate the crossing-boundary e¤ect by caste status, conditioning

again on distance to school. The results, reported in column (3), are remarkable.

Practically the entire positive enrollment e¤ect of having a school in one�s settlement

that we observed in Table 3 is concentrated among high-caste girls. Low-caste girls

appear to be indi¤erent to the presence of an inside-settlement school. One plausible

explanation for this �nding is that, as just noted, most low-caste children live in

settlements dominated by high-caste households. Given caste-based stigma, the

psychic cost of attending a local school if one exists is high for them.

Results in column (4) con�rm our suspicions.9 Low-caste girls with access

to a caste-concordant school enroll at a rate 23 percentage points higher than their

counterparts without such schools, whereas there is no signi�cant di¤erence for high-

caste girls. For low-caste boys, the child-school caste concordance e¤ect is almost

as large as it is for low-caste girls and, again, there is no such e¤ect for high-caste

boys. Hence we see, as some of the �eld interviews excerpted above would suggest,

that caste-based stigma cuts across gender lines.

Our estimates imply that if all girls were given access to a caste-concordant school

within their own settlement (i.e., �isv = 1 and CCisv = 1), then the enrollment gap

between high and low-caste girls would fall to �2:9 percentage points, which is to
say that the enrollment rate of low-caste girls would actually be higher than that

of high-caste girls. The same calculation shows an even bigger marginal e¤ect for

boys, with low-caste enrollment now exceeding that of high-castes by 14:4 percentage

points. These results suggest that, if anything, the latent demand for education

9We had to drop 265 observations in this analysis because the most convenient school was not
within the village and, therefore, information on the caste-dominance of the school settlement was
not available.
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is higher among low-caste households than among their high-caste neighbors in the

village; in the absence of communal barriers to schooling, they would actually be

more likely to send their children to school. Low-status per se does not appear to

dampen parents�aspirations for their children.

6 Conclusion and Policy Implications

We have seen that social constraints can interact in surprising ways to limit educa-

tional opportunities for girls. Entry into primary school is substantially discouraged

when girls have to cross settlement boundaries to attend, irrespective of the distance

they would have to travel. This e¤ect is concentrated among high-caste girls, how-

ever; low-caste girls appear indi¤erent to settlement boundaries. But this is because

most low-caste children live in settlements dominated by high-caste households and

thus face particularly high barriers to attending a local school, if one exists. Indeed,

low-caste girls with access to a school in a low-caste dominant community enroll at

much higher rates than their counterparts without access to such schools.

Our �ndings on the salience of geographic boundaries and caste-composition

of settlements have important implications for school allocation decisions in rural

Pakistan. We illustrate this point by comparing the following hypothetical policies

targeted to the population of 9-12 year-old children in all PRHS-II villages:

Policy 1: Provide a girl�s school to every settlement currently lacking one.

Policy 2: Provide a school to a low-caste dominant settlement in every village
currently lacking one.

Based on our estimates (using only statistically signi�cant coe¢ cients), Policy 1

will induce only more high-caste girls to enroll in school, whereas Policy 2 will draw

in only additional low-caste boys and girls. To level the playing �eld somewhat

on the cost-side, we restrict the �rst policy to settlements with at least a 10%

high-caste population and the second policy to villages with at least a 10% low-

caste population, thus avoiding the construction of a large number of "super�uous"

schools.10 The question is: Which policy increases enrollment rates most cost-

e¤ectively?

10From the village census, we know that only 0.1% of the high-caste population resides in set-
tlements that are more than 90% low-caste and that 3.7% of the low-caste population resides in
villages that are more than 90% high-caste.

16



Table 5 summarizes the horserace. Our analysis uses estimates from column

(4) of Table 4 combined with village census data to obtain population weights for

each settlement as well as the proportion of low-caste households within each settle-

ment.11 ;12 As mentioned, all the enrollment impacts for boys and low-caste girls of

Policy 1 are zero. High caste girls increase their enrollment, but not by much (5.3

percentage points). The reason is that, since higher population settlements typi-

cally already have a school, Policy 1 disproportionately serves smaller settlements

and thus does not greatly increase school access on a population-weighted basis.

The predicted enrollment response in Northern Punjab is particularly weak. Policy

2, by contrast, does not su¤er the same defect; more populous settlements tend to

be in villages without a low-caste dominant school. Thus, Policy 2 greatly boosts

the enrollment rates of low-caste children of both genders and, even though these

children are in the distinct minority, increases aggregate enrollment by nearly twice

as much as Policy 1 (3.4 versus 1.9 percentage points).

Looking at the cost side, we see that implementing Policy 1 requires building

a school in 579 (out of 1,031) settlements. On the other hand, for Policy 2 a

mere 93 new schools are needed. The pro�igacy of Policy 1 relative to Policy 2

is obviously due to its targeting the settlement rather than the village.13 In sum,

Policy 2 delivers twice the overall impact at a sixth of the cost. Moreover, Policy

2 does far better at reaching the educationally disadvantaged low-caste population,

especially low-caste girls. The broader message from this analysis is that, where

social constraints are prevalent, understanding community structure can be critical

to implementing the e¢ cient allocation of public services.

Another lesson of this paper is that di¤erences in the returns to education�or in

household wealth, for that matter�do not fully account for school enrollment gaps

across gender and caste. Variation between groups in the psychic cost of schooling,

due to the necessity of crossing communal boundaries to attend, must also be recog-

nized. Given the di¢ culty of designing policies that raise the returns to education,

our �ndings thus provide hope that suitably targeted supply-side interventions can

mitigate educational inequities.

11Throughout our simulations we ignore the fact that building new schools will also reduce
distance to school. In this sense, the enrollment gains from the policies that we consider are
somewhat understated.
12The population proportion of girls among 9-12 year old children is calculated from our sample

and, along with household size, is assumed to be constant across settlements and caste-types.
13Implicit here is the assumption that capacity constraints are never binding for a new school;

they can accomodate any number of additional students induced to enroll.
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Appendix
Settlement In-migration and School Availability

Migration information, while not provided in the PRHS-II village census, is

available from a di¤erent village census conducted in 2006 by the National Rural

Support Program in 158 villages (420 settlements) in �ve districts, two in Punjab

(one of which overlaps with a district in PRHS-II), two in Sindh, and one in NWFP.

The household questionnaire asks about the number of years of residence in the

settlement. We also have data on all of the schools within the boundaries of each

settlement, including their year of establishment.

We construct a settlement-level panel from 1980-2006 containing the number of

households migrating into a settlement in each year and indicators for the presence of

a boys and a girls public primary school by settlement-year. Excluding settlements

in which the �rst public primary school was established prior to 1980 as well as

those that had no public primary school at all up to 2006 leads to a sample of 115

settlements in 67 villages. The median total number of in-migrants over the whole

period is only 6 households, but the median settlement population (as of 2006) is

also just 42 households. There are 34 settlements that did not receive a single

new household since 1980. Overall, zero migrants are recorded in 79 percent of the

settlement-years.

Table A.1 reports regressions of the number of in-migrants on the presence of

a boy�s or girl�s public primary school that include settlement �xed e¤ects and a

cubic polynomial in years since 1980 (year dummies gave similar results in all

speci�cations). Thus, we are asking whether migration into a particular settlement

(we do not have data on out-migration) increases after a school is established. OLS

estimates in column (1) and (2) provide no evidence that this is the case, either

for boys and girls schools separately or together for any primary school. A panel-

estimator suitable for count data, the �xed e¤ect poisson, gives similar results in

columns (3) and (4), automatically dropping all observations in the 34 settlements

that received no migrants over the entire period.
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Figure 1:  CDF of distance to (nearest) school for inside and outside schools. 

 

Figure 2:  Predicted school enrollment by school distance and location. 
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Table 1 
Descriptive Statistics for Sample 

  
Boys 9-18 Girls 9-18 All Children 9-18 

Region 
Low-
caste 

High-
caste Total 

Low-
caste 

High-
caste Total 

Low-
caste 

High-
caste Total 

North Punjab 
         

 
Ever enrolled 0.81 0.93 0.92 0.74 0.85 0.83 0.78 0.89 0.88 

 
Θprimary school 0.87 0.91 0.91 0.89 0.88 0.88 0.88 0.90 0.89 

 
CC 0.20 0.95 0.87 0.24 0.94 0.86 0.22 0.95 0.87 

 
N 150 1,187 1,337 132 1,054 1,186 282 2,241 2,523 

South Punjab   
        

 
Ever enrolled 0.61 0.70 0.69 0.36 0.54 0.50 0.49 0.63 0.60 

 
Θprimary school 0.29 0.56 0.51 0.17 0.58 0.49 0.23 0.57 0.50 

 
CC 0.11 0.90 0.77 0.12 0.93 0.77 0.11 0.92 0.77 

 
N 121 524 645 121 439 560 242 963 1,205 

Sindh   
        

 
Ever enrolled 0.71 0.79 0.76 0.41 0.53 0.49 0.58 0.67 0.64 

 
Θprimary school 0.76 0.70 0.72 0.74 0.67 0.69 0.75 0.69 0.71 

 
CC 0.52 0.9 0.79 0.58 0.92 0.82 0.54 0.91 0.8 

 
N 430 996 1,426 325 843 1,168 755 1,839 2,594 

All Pakistan 
         

 
Ever enrolled 0.71 0.83 0.81 0.47 0.67 0.63 0.61 0.76 0.73 

 
Θprimary school 0.70 0.77 0.75 0.65 0.75 0.73 0.68 0.76 0.74 

 
CC 0.39 0.92 0.82 0.41 0.93 0.83 0.40 0.93 0.82 

 
N 701 2,707 3,408 578 2,336 2,914 1,279 5,043 6,322 

Notes:  All statistics are means of indicator variables.  All Pakistan refers to Punjab and Sindh provinces.  Θprimary school
  

and CC are dummies for, respectively, whether a school is available within the child’s settlement and whether the 
most convenient school is in a settlement where the child’s own caste is dominant (see text for details). 
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Table 2 
Descriptive Statistics for Village Census 

  
  Region  

  
All Sindh South Punjab North Punjab 

    Settlement Village Settlement Village Settlement Village Settlement Village 

Settlements (median no.) --- 10 --- 12 --- 11 --- 4 

Zaat/biradari groups (median no.) 2 9 2 10 3 8 4 8 

Low-caste households (prop.) 0.30 0.29 0.36 0.34 0.23 0.23 0.20 0.22 

Single Caste-type (prop.) 0.52 0.03 0.60 0.02 0.50 0.00 0.28 0.06 

 

Of which, high-caste (prop.) 0.75 1.00 0.68 1.00 0.87 --- 0.98 1.00 

High-caste dominant (prop.) 0.83 0.96 0.79 0.97 0.82 0.03 0.96 0.94 

N   1031 165 581 61 268 32 182 72 

Note:  A zaat/biradari group represents a distinctly named caste/clan affiliation, whereas a caste-type is a categorization of the 

latter into high and low status as described in the text.  Caste dominance is based on which type owns the majority of the land in the 

settlement/village. 
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Table 3 
Crossing-Boundary Effect on School Enrollment:  Children Age 9-18 

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

a 
(5) (6) (7) (8) 

Girl × θprimary school 0.175*** 0.169*** 0.159** 0.232*** 0.150*** 0.147*** 0.112*** 0.134*** 

 
(0.033) (0.032) (0.070) (0.061) (0.035) (0.036) (0.037) (0.043) 

Boy × θprimary school 0.0250 0.0220 -0.009 -0.109** -0.025 -0.037 -0.025 -0.037 

 
(0.025) (0.025) (0.070) (0.050) (0.027) (0.028) (0.027) (0.030) 

Girl × landless 
 

-0.094*** -0.080*** -0.094*** -0.091*** -0.092*** -0.091*** -0.101*** 

  
(0.020) (0.020) (0.020) (0.020) (0.020) (0.020) (0.021) 

Boy × landless 
 

-0.060*** -0.056*** -0.063*** -0.058*** -0.059*** -0.061*** -0.067*** 

  
(0.016) (0.018) (0.016) (0.016) (0.016) (0.016) (0.017) 

Girl × ln(pce) 
 

0.109*** 0.112*** 0.107*** 0.110*** 0.109*** 0.104*** 0.086*** 

  
(0.017) (0.018) (0.017) (0.017) (0.016) (0.016) (0.018) 

Boy × ln(pce) 
 

0.052*** 0.059*** 0.053*** 0.052*** 0.052*** 0.056*** 0.049*** 

  
(0.016) (0.018) (0.016) (0.016) (0.016) (0.016) (0.017) 

Girl × θMiddle school       
0.120*** 0.041 

       
(0.035) (0.042) 

Boy × θMiddle school       
-0.008 0.003 

       
(0.039) (0.044) 

Gender × dprimary school No No No No Linear Cubic Cubic Cubic 

Gender × dmiddle school No No No No No No No Cubic 

Fixed effects village village settlement village village village village Village 

N 6,322 6,318 6,318 6,318 6,318 6,318 6,318 4,913 

Adj. R
2 

0.239 0.257 0.317 ---- 0.262 0.264 0.268 0.261 

Notes: Standard errors in parentheses clustered on settlement (*** p <0.01, ** p <0.05, * p <0.1).  There are 507 
settlements in 165 villages.  Dependent variable is an indicator for whether the child was ever enrolled in school.  All 
regressions include a girl dummy and the age of child interacted with girl and boy dummy variables.  Θj

 
is a dummy 

for whether a school of type j=primary,middle is available within the child’s settlement; dj is distance to (nearest) 
school of type j. 
 
a
2SLS estimate using village population share of settlement and its square, both interacted with the Girl and Boy 

dummies, as instruments.  Instrument diagnostics are as follows:  Kleibergen-Paap underidentification test Wald 

stat = 397.85 (3); Kleibergen-Paap weak identification Wald rk F-stat = 96.52; Hansen overidentification J-test stat = 

2.884 (2); LM test of redundancy of instruments involving squared population shares = 195.87 (4), where numbers 

in parentheses are degrees of freedom for chi-square statistics.  
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Table 4 
Caste Effects on School Enrollment:  Children Age 9-18 

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

Low-caste boys --- --- --- --- 

 
    

High-caste boys 0.004 -0.005 0.012 0.078 

 
(0.029) (0.028) (0.046) (0.069) 

Low-caste girls -0.128** -0.614*** -0.671*** -0.771*** 

 
(0.057) (0.189) (0.196) (0.204) 

High caste girls -0.034 -0.547*** -0.724*** -0.847*** 

 
(0.057) (0.190) (0.198) (0.205) 

Low-caste boys × θprimary sch.   -0.009 -0.055 

 
  (0.051) (0.054) 

High-caste boys × θprimary sch.   -0.042 -0.025 

 
  (0.030) (0.031) 

Low-caste girls × θprimary sch.   0.021 0.002 

 
  (0.069) (0.074) 

High caste girls × θprimary sch.   0.182*** 0.200*** 

 
  (0.039) (0.038) 

Low-caste boys × CC    0.171*** 

 
   (0.049) 

High-caste boys × CC    -0.082 

 
   (0.058) 

Low-caste girls × CC    0.232*** 

 
   (0.061) 

High caste girls × CC    0.080 

 
   (0.069) 

 
    

Gender × wealth No Yes Yes Yes 

Gender × dprimary sch 
No No cubic Cubic 

Fixed effects village village village Village 

 
    

N 6,322 6,318 6,318 6,053 

Adj. R
2
 0.228 0.244 0.266 0.278 

Notes: Standard errors in parentheses clustered on settlement (*** p <0.01, ** p <0.05, * p 
<0.1).  There are 507 settlements in 165 villages.  Dependent variable is an indicator for 
whether the child was ever enrolled in school.  All regressions include the age of child 
interacted with girl and boy dummy variables.  CC is a dummy for whether the most convenient 
school is in a settlement where the child’s own caste is dominant (see notes to Table 3 for 
definitions of other variables). 
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Table 5 
School Placement Policy Simulations 

 
Low caste High caste All 

Boy 
   

Policy 1 0.000 0.000 0.000 

Policy 2 0.114 0.000 0.029 

Initial  enrollment 0.714 0.855 0.820 

Girl 
   

Policy 1 0.000 0.053 0.040 

Policy 2 0.156 0.000 0.039 

Initial  enrollment 0.507 0.700 0.649 

All 
   

Policy 1 0.000 0.025 0.019 

   N. Punjab --- --- 0.007 

   S. Punjab --- --- 0.037 

   Sindh --- --- 0.032 

Policy 2 0.134 0.000 0.034 

   N. Punjab --- --- 0.037 

   S. Punjab --- --- 0.027 

   Sindh --- --- 0.032 

Initial  enrollment 0.616 0.780 0.739 

Notes:   All figures, except for the initial enrollment rates of 9-12 year-olds, 
represent changes in the proportion of children in PRHS-II villages who ever 
enroll in school.  Initial enrollment rates are based on means from the 
estimation sample by caste-type, which are then weighted using village census 
data to achieve representativeness across caste-type.  See text for a 
description of the policies.   
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Table A.1 

School Establishment Effect on Settlement In-migration: 1980-2006 

 
OLS Poisson 

     

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

Girl’s public primary 
school in settlement 

0.127 
 

0.167 
 

(0.199) 
 

(0.213) 
 

     
Boy’s public primary 
school in settlement 

0.056 
 

0.135 
 

(0.212) 
 

(0.225) 
 

     
Any public primary 
school in settlement 

 
0.153 

 
0.233 

 
(0.137) 

 
(0.209) 

 

Year 

 

cubic 

 

cubic 

 

cubic 

 

cubic 

Fixed effects settlement settlement settlement settlement 

N 3105 3105 2187 2187 

Settlements 115 115 81 81 

Notes:   Standard errors in parentheses clustered on settlement.  Dependent variable is 

the number of households migrating into settlement in year. 

 

 


