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Abstract

A range of policy interventions such as Sarva Siksha Abhiyan and

Right to Education Act has been taken in India to bridge the social and

gender gaps in educational outcome. In this paper, we show the extent

of caste discrimination in the provision of public schools in rural India.

Using two rounds of census data (2001 and 2011) we find that the vil-

lages inhabited by the higher share of socially backward groups have a

lower chance of having public schools. The students in villages with high

concentration of backward communities also travel farther to reach the

nearest school. While the policy intervention helped to reduce the gaps in

the provision of primary schools, the gaps in middle and secondary school

provision are still very high. Moreover, the newly constructed middle and

secondary schools are mostly concentrated in villages inhabited by higher

caste. Finally, we show that the gap in educational outcome across social

groups is largely explained by the gap in the provision of public schools.

Keywords: education; inequality; caste; rural India; public school pro-

vision

JEL Classification: I2; I20; I25
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1 Introduction

In this paper, we look into the extent of caste discrimination in the provision

of public schools in Indian villages and its effect on educational disparities be-

tween social groups. Despite several affirmative action programmes in place to

safeguard the interest of socially and economically backward castes, provided

in a constitutional schedule known as “Scheduled Castes” (SC) and “Scheduled

Tribes”(ST), educational disparities still persist between SC, ST and others (De-

sai et al., 2009; Desai and Kulkarni, 2008). On an average SC and ST household

are less educated than non-SCST households however their intergenerational mo-

bility is improving over time (Hnatkovska et al., 2012). In rural India, the gap in

educational attainment between SC and others has increased (Deshpande, 2011).

Considering this persistent gap in educational outcome, our interest in discrim-

ination in provision of public schools arises from the fact that though there is

now a vast literature identifying various spheres of exclusions and discrimination

(Desai and Thorat, 2012; Watch, 2014; Balagopalan and Subrahmanian, 2003;

Nambissan, 2009), explanations for such unequal educational outcomes across

caste groups are still limited. A major part of such explanations is linked to

supply-side challenges. We question whether belonging to certain social groups

acts as a hindrance to accessing the essential public services like public educa-

tion in India. In this paper, we intend to explore this discrimination faced by

socially and economically backward groups. The objectives of this paper are to

find the inter-castes differences in the provision of public schools in rural India

and whether these differences can be attributed to caste composition at a village

level. If there is a systematic gap in the provision of schools, does it really affect
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educational outcome?

India has a long history of public provisions in the forms of direct provision

(food security, health care, and education), subsidised prices (energy, fertilis-

ers), state monopoly (rail transport), and production and marketing by state

enterprises (energy, telecommunication). Public expenditure on these services is

increasing, yet they are not able to achieve favourable socio economic outcomes

for all sections of the society (Filmer et al., 2000; Dongre et al., 2014). There

are many reasons for the poor performance of public services like rampant cor-

ruption, high absenteeism of local service provider, low quality of service, and

lack of accountability (Hammer et al., 2007). Yet another possible reason could

be that these public services are benefiting only some sections of the society and

neglecting others. A recurring theme in scholarly work is the political economy

aspect of it and how it is linked to social diversity. Discrimination and exclusion

of groups because of their ethnicity, religion, gender have been a serious problem

in India (Thorat and Newman, 2012; Deshpande, 2011).

A fundamental question that social scientists have long tried to answer is

why some community have better provision of public goods and services while

others do not. Political fragmentation and party preference (Blakeslee, 2013),

geographical location and land ownership (Banerjee and Somanathan, 2001),

community mobilization (Björkman and Svensson, 2009) play important roles in

the distribution of public goods. A Weak legal system, lack of accountability,

insufficient resources, information asymmetry, elite capture, and bureaucratic

political institutions are some of the reasons for under provision of public goods

and services (Olken, 2010; Bardhan and Mookherjee, 2006). Evidence from both
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developed and developing countries support that ethnic diversity is an impor-

tant factor resulting in the differential provision of public goods and services in

a community. There is a broad consensus on the negative relationship between

ethnic fragmentation and provision of public goods, lower economic outcomes

and higher overall inequality (Alesina et al., 1999; Easterly and Levine, 1997;

Miguel and Gugerty, 2005; Chadha and Nandwani, 2018). Caste and religion

play an important role in lowering the provision of educational and health ser-

vices in India (Banerjee, 2004; Betancourt and Gleason, 2000; Chaudhary, 2009).

Understanding why heterogeneity in terms of socially diverse groups undermines

the provision of public goods and services needs identification of factors or chan-

nels through which this relationship works. Habyarimana et al. (2007) emphasise

on differential preferences; Banerjee and Somanathan (2007) highlight political

power; Miguel and Gugerty (2005) talk about the failure of collective action in

explaining how ethnicity is related to underprovision of public goods and ser-

vices. To a large extent lack of political will is also responsible for the uneven

distribution of public goods. Communities which are politically connected may

be in a strong position to demand better quality and quantity of public goods

(in comparison to groups who are politically weak for examples SC and ST in

India). Communities sharing the same ethnic or caste identity with those who

are in power to make the decision of provision of public goods at a local level

have a higher likelihood of receiving a better share of public goods (Kumar et al.,

2017). Literature, therefore, suggests that ethnic diversity (caste, race, religion)

provides a significant explanation of the difference in allocation and provision of

public goods and services and lower economic outcome.
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India had undertaken significant reforms in its education system through the

introduction of centrally sponsored scheme, “Sarva Shiksha Abhiyan” in 2001

which was later reinforced with Right to Education Act in 2009. Under this

scheme, the central, as well as state governments, increased budgetary allocation

from Rs. 12,931 crore in 2005-06 to 59,835 crore in 2011-12 to construct new

schools, to expand the capacities of existing schools, for a door to door campaign

to increase enrolment rate and reduce drop out, to hire more human resources,

etc (MHRD, Govt. of India). One of the important objectives of this reform is

to bridge the social and gender gaps at the primary school level. Therefore, it

becomes imperative to find whether such expansion programme of elementary

schools, particularly in rural areas, between 2001 and 2011 has benefited the

most deserving section i.e. socially and economically backward castes.

In this backdrop, our study contributes to the above literature in two im-

portant ways. First, we look into the supply side challenges in explaining the

gaps in educational outcomes of caste groups. Extant literature relates other

supply-side factors like teacher quality and absenteeism, physical infrastructure,

quality of schools(private and public) to the lower educational outcome (Kremer

et al., 2005; Dreze and Kingdon, 2001); however, there are a very limited num-

ber of studies on how the availability of public schools is systematically biased

towards higher castes and its overall implication on educational gaps. Our paper

complements this literature by stressing on the availability of public schools and

by providing the extent of caste discrimination. Second, our study, motivated

by the earlier results of Banerjee and Somanathan (2007), looks at systematic

bias in the existence of public goods in recent times at a more disaggregated
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level. Banerjee and Somanathan (2007) use parliamentary constituency level

data in 1971 and 1991 to show that social heterogeneity undermines the pro-

vision of different types of public goods in rural India whereas we estimate the

gaps using village level census data of 2001 and 2011, the period of rapid ex-

pansion of public spending through “Sarva Shiksha Abhiyan”. We believe that

caste dynamics is so subtle that it is better captured at the village level. We

also find the link between provision of public schools and educational outcome

in rural India. Does public schools matter for literacy rate? If the educational

outcome in a village is not significantly correlated with the existence of public

school then the supply side discrimination that we try to capture in this paper

do not ultimately matter in explaining the education gap between SC, ST, and

nonSCST. We address the issue of endogeneity between public schools provision

and literacy rate using system generalised method of moments(GMM) estima-

tion. Source of endogeneity between public schools and literacy rate arises from

reverse causation (simultaneity) as the existence of public school in a village is

determined partly by the overall education level of the village. It is possible that

villages with higher number of literates may be in a better position to raise their

voice and demand greater provision of public schools.

Our findings show that there is systematic bias against socially and econom-

ically backward castes in the provision of public school. The villages dominated

by SC and ST population have a lower chance of having public schools compared

to the villages inhabited by non-SCST. In 2011, villages which have less than

25 percent SC population, the likelihood of having a primary school in those

villages is 87 percent. However, this probability decreases to 72 percent if the
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share of SC population in a village is more than 75 percent. Similarly, for STs,

the probability of having a primary school is more than 90 percent in villages

which has less than 20 percent ST population but this probability reduces to

87 percent as the share of ST population increases to 80 percent and above.

Also, the students in villages with high concentration of backward communities

travel farther to reach the nearest school. Chadha and Nandwani (2018) found

that higher caste diversity(ethnic fragmentation) is systematically related to in-

equitable economic outcome. They demonstrated empirically that the provision

of schools and health centers can actually reduce the adverse impact of ethnic

fragmentation. Our paper also exhibits that systematic bias in the provision

of public schools explains gaps in educational outcome across castes. Banerjee

and Somanathan (2007) found that STs are the more disadvantageous group in

terms of accessing public schools whereas SCs improved their representation in

national politics since the 1980s that resulted in better political power to ex-

tract more public goods and services. The proportion of villages having middle

and high public schools in a parliamentary constituency is negatively associated

with the share ST population, but not with the share of SC population in the

constituency. Contrary to their results, our findings suggest that STs and SCs

are both discriminated against in terms of receiving public schools in rural India.

We also find that public schools matters for literacy rate, particularly in those

villages which are largely inhabited by SC and ST population. Constructing a

new public school improves the overall literacy rate of a village by 4 percent. In

addition, provision of a new public school in SC dominated village in a district re-

duces the literacy gap between non-SCST and SC by almost 3 percentage points.
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The gap between non-SCST and ST literacy rate is reduced by 5.7 percentage

points with the provision of one new public school in ST dominated village in

a district. We interpret the results with some caveats. We do not intend to

identify the supply function of public schools. It is hard to distinguish whether

the non-existence of public schools in some villages is due to low demand or for

some other reasons (which we attribute it to caste discrimination in this study).

We assume here that demand for public schools across geography is similar and

there is no reason to believe that demand for schools is correlated with the share

of SC and ST in a village. If at all it has to be correlated, it should be correlated

positively because given that they are economically backward, affording private

schools will be harder. If it is true then our results would be an underestimation.

The rest of the paper is organised as follows. In section 2, we describe the data

and provide descriptives analysis. Section 3 illustrates the empirical strategy. In

section 4 we present the results of our two main empirical hypotheses: how caste

matters in under-provision of public schools in India and whether the existence

of school matters for the overall educational outcome. Section 5 concludes.

2 The data and descriptive statistics

We use two rounds of Indian Census data (Office of the Registrar General and

Census Commissioner, Government of India, 2001 and 2011). Indian census,

held every 10 years, is the single largest source of information on different char-

acteristics of the people of India. We use village level population composition

and amenities data from 19 major states1. Census data give us information

1We dropped the North Eastern states (except Assam) and Jammu and Kashmir
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about different caste composition of a village. It also has information on the

number public schools in a village. In the absence of a public school in a village,

the amenities data also contain information about the distance to the nearest

public school in another village. We also have other village characteristics like

distance to district head quarter and area of villages, etc. The census data do

not give break up of education level by caste groups at a village level. However,

it provides district level aggregates of education level and population attending

educational institutions by age and social groups. We also use Indian Human

Development Survey(IHDS) 2011-12 to calculate drop out rates across castes.

IHDS is a nationally representative survey of 42,152 households across India.

IHDS is organised jointly by National Council of Applied Economic Research,

New Delhi (NCAER) and the University of Maryland. They collected data in

2004-05 for the first round and again reinterviewed the same households in 2011-

12.

2.1 Population composition and public school provision

We begin with the spatial distribution of population composition and public

schools provision in rural India. Panels a and b of Figure 1 display the share of

SC and ST population respectively at a district level. Darker districts show the

domination of SC and ST population. It is evident that STs are concentrated in

a belt stretching from west to east passing through central India. SC dominated

districts are mostly visible in northern states including Punjab, some parts of

Uttar Pradesh, Bihar and Tamil Nadu in southern India. We contrast the con-

centration of SC and ST with concentration of public schools at district level in
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panel c and d of Figure 1. Once again darker districts highlight a higher propor-

tion of villages having primary, middle and secondary schools. Gujarat, Kerala,

central Karnataka and Haryana have higher concentration of primary and mid-

dle schools. The north-south distinction is very clearly visible in this figure.

Panel d showing the concentration of villages with secondary schools depicts a

very grim picture. Only 2 out of 10 villages have secondary schools in districts

of northern and central India. The proportion of villages having public schools

is not uniform across states. In 2011, for instance, 95 % of villages in Gujarat

have primary schools whereas only 62 % in Uttar Pradesh have primary schools.

The variation in the provision of middle and secondary schools is also very wide

across states. This district level school density maps lend some support to our

conjecture that population composition and school provision are correlated. For

instance, Karbi Anglong and Dima Hasao district of Assam are highly ST dom-

inated areas and more than 70 percent of the villages in these districts have no

primary, middle and secondary schools. Some parts of eastern Uttar Pradesh

which are relatively SC dominated has less number public schools.

2.1.1 Likelihood of having schools in areas dominated by SC and ST

population

We now find the probability of having a public school in villages and plot it

against village level population composition. Our hypothesis here is that as

the share of socially backward caste population in a village increases, the odds

of having a public schools decreases. We estimate a locally weighted smooth

curve of the probability of having a school against the share of population of SC
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and ST in village. Figure 2 shows the probability of having primary schools in

villages for SC(upper panel) and ST(lower panel) population respectively. The

downward sloping curves imply that as the share of SC and ST population in a

village increases, the probability of having primary schools falls. This shows that

villages dominated by economically and socially backward population has less

likelihood of having primary schools. However, if we compare over a decade, we

see that curves are flatter in 2011 which hints towards some signs of improvement.

Figure 3 shows that the likelihood of having middle schools in villages dom-

inated by SC and ST population is quite low. Villages where more than half

of the population are SCs, the probability of having a middle school is as low

as 28 percent in 2011, the figure in 2001 was 15 percent (Table 1). Figure 4

shows the likelihood of having secondary schools against the share of SC and ST

population. These figures are quite unexpected because even with the introduc-

tion of flagship Sarva Siksha Abhiyan programme which was operational since

2001 and aims to construct new schools in underdeveloped areas, we find that

there are many SC and ST dominated villages having no public schools at all.

We also plot the chances of constructing a new school during 2001 to 2011 in a

village against the proportion of SC and ST population in Figure 5. The newly

constructed primary schools are in general in areas dominated by SCs and STs

as depicted with an upward sloping curve in panel a and b of figure 5. How-

ever, for secondary schools, we see clear evidence of discrimination. The villages

having higher concentration of backward castes are less likely to have a newly

constructed secondary schools during this period (panel e and f of Figure 5).

These results clearly show supply side discrimination in the provision of schools
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in rural India.

Do the children of SC and ST dominated villages travel farther to reach

the nearest public school? We look at the correlation between distance to the

nearest public school and share of SC and ST population in villages. Figure

6 confirms our conjecture that living in areas dominated by backward caste is

disadvantageous for both non-SCST, SC and ST population as the distance to

the nearest school is higher for them. Studies find that parents are usually

reluctant to send their children to far off schools to study especially girls as

parents deem it unsafe. This results in irregular attendance and higher dropout

rates particularly for students from socially backward castes. Comparing over a

decade, we find that there is a marginal decrease in the distance to the nearest

school, but the discrimination still exists(upward slope). Therefore, there is a

dual burden of higher concentration of backward castes in a village - chances of

having public school is lower and the students travel farther to reach the nearest

public school. These two phenomena result in other adverse effects in human

capital accumulation, particularly for the disadvantaged groups.

2.2 Gaps in educational outcome

This section of the paper reviews the differences in educational outcomes of

different social groups using district level averages of the Census data. We use

district level averages because published census data do not have village level

disaggregated figures for social groups. We look at four variables to compare

SC, ST and general categories: i) share of children attending schools ii) drop out

rate iii) literacy rate iv) educational attainment. Drop out rates are calculated
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using Indian Human Development Survey, 2011-12 because census data do not

publish drop out figures. The inequality exists both in educational outcome of

the adult population as well as for the children in school going age.

2.2.1 Share of population attending schools

Figure 7 shows the percentage of population attending schools by different age

groups. The overall trend is the same across social groups. The gap between

non-SCST and SC and ST widen as age increases. Comparison over a decade

shows that the SC and ST population is catching up with non-SCST. In 2001,

less than 70 % of the population in the age group of 7-12 years were in school.

There is a significant improvement in 2011 with more than 80 % of the population

attending schools.

2.2.2 Dropout rate

Figure 8 shows that while India has made a progress in terms of almost univer-

sal enrolment in education, however, it is less successful in terms of preventing

students from dropping out even at the early stages of schooling. According to

the Indian Human Development Survey(IHDS) 2011-12, drop out rate is high-

est amongst STs followed by SCs. Difference between ST, SC, and non-SCST

widens after primary level. Once students complete primary schooling, the de-

cision to continue to middle and secondary level is influenced by many factors

like distance to school, augmenting family livelihood, disinterest in formal edu-

cation and discrimination in school environment. Some of the factors are very

significant for socially backward castes, thus explaining the wide gap in drop out
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rates. This has some serious implications as they will not benefit much in terms

of returns to education if they are only educated till primary level (Duraisamy,

2002). Hence, the focus should be on creating such an atmosphere for children

especially from stigmatised section, so that they are motivated to complete their

schooling. High enrolment figures are less likely to translate into regular atten-

dance and better learning outcomes unless proper intervention is made to bring

children back to schools.

2.2.3 Literacy rate

Figure 9 shows the average literacy rate of SC, ST and non-SCST population

for 19 large states in India. In 2001 only 3.8 out of 10 STs were literate. The

situation has marginally improved with 5 out of 10 STs being literate in 2011.

There is an improvement in SCs average literacy rate from 4.5 out of 10 to around

5.5 out of 10 during this period. SC average literacy rate in 2011 is at the level

where non-SCST was 10 years back. SC and ST intergenerational mobility in

education is also low but improving over time(Hnatkovska et al., 2013, 2012).

The difference in average literacy rate between the historically disadvantageous

groups and upper castes still persist.

2.2.4 Educational attainment

A comparison of two rounds of census data reveals that the pattern in educa-

tional attainment among the literates is consistent with overall literacy gaps.

The SC and ST continue to lag behind in the education ladder. Figure 10

shows the distribution of educational attainment of all age groups by castes in
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2001 and 2011. In bottom category (primary education) SC and ST are slightly

over-represented while in category 5 (secondary education or above) they are

relatively under-represented. More than 80 percent of SC and ST still concen-

trated in secondary or below level of education in 2011. There is only marginal

improvement in educational attainment of SC and ST over a decade; the propor-

tion of SC and ST having more than secondary and above education improved

from 25 % to 30 % and from 22 % to 24 % respectively.

The descriptive analysis above shows two important results: First, in general

provision of public schools is quite low in Indian villages. Villages largely in-

habited by socially and economically backward castes have a lower provision of

public schools. Second, considering education as one of the important indicator

of human development, quite expectedly SC and ST are not better performers.

Now, it would be interesting to look whether the difference in educational out-

comes among SC, ST and non-SCST can be attributed to lack of provision of

public schools. The above analysis do not control for other important village

level characteristics that might affect the probability of having public schools

in a village and educational outcome. Therefore, in next section, we check the

above hypotheses using a simple econometric model.

3 Empirical strategy

We undertake the empirical analysis in two steps. In the first section, we test

our main hypothesis that whether the existence of public schools is less likely

in villages predominantly inhabited by the socially and economically backward
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castes. Let us define a binary random variable yv as

yv =


1, if village v has a public school

0, otherwise.

(1)

The outcome variable yv depends on host of village level characteristics including

village level population composition (share of SC and ST). In order to test the

effects of share of ST and SC on public school provisioning in a village, we

estimate the following Probit model:

P (yv = 1) = Φ(β0 + β1share pop scv + β2share pop stv

+ β3tot pop+Xvδ + εv)

where share pop scv, share pop stv and tot pop are share of population of SC,

ST and the total population in village v respectively (nonSCST share is refer-

ence). Usually, the concentration of social groups at village level is historically

determined. We assume that the population measures in Census are error free.

It is very unlikely that our outcome variable (having school or not) would influ-

ence the social group composition in a village. However, there are several other

factors which may introduce the endogeneity problem. For example, a village

may be well connected to the authorities of district or state education depart-

ments who are responsible for the decision of creating new schools. We control

for this using a proxy by the distance to district headquarter. The geographical

size of a village is also an important factor that may be correlated with our main

explanatory variables. If both village and district is dominated by non-SCST,
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it may have a different effect compared to a situation where both village and

district is dominated by SC. We control for this by including a dummy of village

and district dominance. There are many villages where the share of SC and

ST population are zero(around a quarter of villages have no SC population at

all, around 55 percent of villages have no ST population in 2001 and around

11 percent of villages are completely inhabited by non-SCST population). We

control for these type of villages by including a dummy for such villages. The

vector Xv includes control for distance to district headquarter from village, area

of village, district village caste dominance, villages with zero share of SC and

ST population and state dummies. Our main identification assumption is that

population composition of a village is exogenous after controlling these factors.

In multiple regression setting, to detect any discrimination we expect β1 and β2

to be negative.

In our next specification, we divide the villages based on the dominant social

group by population share. For example, a village is dominated by SC if the

share of SC is more than the share of ST and the share non-SCST in total vil-

lage population. We include this village dominance dummies as an explanatory

variable and specify the model as follows:

P (yv = 1) = Φ(β0 + β1village dominance scv + β2village dominance stv

+ β3tot popv +Xvδ + εv)

where village dominance are dummies for SC and ST dominated village (non-

SCST dominance is reference). We control for total population, distance to

district head quarter from village, area of village, district village caste domi-
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nance, villages with zero shares of SC and ST population and state dummies as

in the previous specification. If β1 and β2 turn out to be negative then there is

statistical evidence of discrimination against SCs and STs.

In the third specification, we model the conditional expectation of yv using

a latent variable capturing the effect of the population size of different social

groups as the main explanatory variable. In a resource-constrained economy, the

decision to allot a public school to a village is an equilibrium outcome of several

demand and supply side processes. Without explicitly modelling the structure,

we assume that a village has latent power, y∗, to influence the probability of

allocating a school in the village. This attraction power for allocation of a

public school depends on the population composition of a village. We assume

that the latent power is generated by a Cobb-Douglas function:

y∗ = A(sc pop)α(st pop)β(nonscst pop)γ (2)

where sc pop, st pop and nonscst pop are population sizes of sc, st and nonscst

respectively. All other factors have multiplicative effect on latent power. We as-

sume constant but differentiated elasticities of group sizes. Our main hypothesis

is that the elasticity of nonscst population is significantly higher than the other

groups. Taking logarithmic transformation,

ln(y∗) = αln(sc pop) + βln(st pop) + γln(nonscst pop) + lnA. (3)

where lnA includes other controls, random error term ε, and a constant. There-
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fore, the latent variable specification becomes

ln(y∗) = α0 + αln(sc pop) + βln(st pop) + γln(nonscst pop) +Xδ + ε (4)

The error term has a normal distribution with mean zero and constant variance.

There is a threshold level of latent power which determines the final binary

outcome variable, yv. As long as a constant is included, we can specify

yv =


1, if ln(y∗v) > 0

0, otherwise

(5)

The final estimable probit specification is

P (yv = 1) = Φ(β0 + β1ln(pop nonscstv) + β2ln(pop scv) + β3ln(pop stv)

+ Xvδ + εv)

We expect that if caste matters in the provision of public schools, the change in

population size of non-SCST will affect the probability of having a public school

in a village more than that of SC and ST.

With the above specifications if we arrive at a conclusion that there exist

systematic gaps in the provision of public schools at a village level, we next

test whether the provision of public schools matters for overall educational out-

come. In other words, can gaps in the provision of public schools explain gaps

in educational outcome across castes?

A simple OLS estimates of literacy rate on public school provision may suf-
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fer from endogeneity issue. The source of correlation between public schools

status and the error primarily arises from reverse causation (simultaneity) as

the existence of public school in a village is partly determined by the overall

education level of the village. It is possible that villages with higher number of

literates may be in a better position to raise voice and demand greater provision

of public schools. Therefore, in order to test the importance of public schools

for educational outcome, we use system generalised method of moments(GMM)

to estimate the following two equation simultaneously.

literacy ratev = δ0 + δ1public school statusv + δ2private school statusv

+ state dummies+ εv

public school statusv = β0 + β1literacy ratev +Xvδ1 + εv

where public school statusv and private school statusv are dummy variables of

having public and private school in village v respectively (reference: no school).

In the second equation, public school statusv is an outcome variable. The vector

Xv includes population sizes of SC, ST and nonSCST, area of the village and

state dummies. We assume that at least one control variable in the second

equation is exogenous for identification of the effect of public school status on

literacy rate. We assume that the total area of the village is the exogenous

variable which satisfies the exclusion restriction. Area of village influence the

outcome of whether a village has a public school or not but it does not affect

the literacy rate. This section of the paper is based on 2011 census data only as

private school information is available for 2011.
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Next, we estimate a model that tests whether gaps in provision of public

school explain gaps in educational outcome between groups. If it is true then

the supply side discrimination is an important explanation for the gaps in ed-

ucational outcome. The literacy rate is the only educational outcome variable

available at the village level. However, the literacy rate mainly captures the

educational outcome of adult population, which may not be a good educational

outcome variable that is determined by the current public school status. More-

over, literacy rate is not available by caste groups at a village level. We cannot

estimate village level educational gaps from the census data. The census data

provide literacy rates and percentage of children attending schools (6 to 14 years

of age group) at the district level by caste groups. Therefore, in addition to

literacy rate gaps, we use gaps in share of children attending school at district

level to find whether educational outcome gaps could be attributed to gaps in

public school status. We define four outcome variables: i) gap between SC and

non-SCST and ii) gap between ST and non-SCST in terms of literacy and school

attendance. As these outcome variables are at the district level and our main

hypothesised variable is the status of public school at the village level, we face

a difficulty in aggregation of gap in provision of public school. We follow the

following approach to test the hypothesis using the district level data. When the

outcome variable is the SC and non-SCST gap, we categorise the villages into

four groups based on the share of SC population: 0 - 25% (q1), 25 - 50% (q2),

50-75% (q3) and 75-100% (q4). If the probability of having a public school in q4

villages in a district is negatively associated with gaps in literacy rate and school

attendance, we may conclude that the discrimination in the provision of public
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school at village level may affect the gaps in educational outcome at district

level. A similar approach is followed when the outcome variable is educational

gap between ST and non-SCST. Formally, we specify the empirical model as

yd = β0 + β1P (public schoolv = 1|v ∈ q1)

+ β2P (public schoolv = 1|v ∈ q4) + β2tot popd +Xdδ + εd

where yd is literacy rate gaps and school attendance gaps, P (public schoolv =

1|v ∈ q4) is the probability of having a public school in q4 villages in district d.

The vector Xv is a vector of district level covariates that are expected to affect

district level gap in educational outcome across castes which includes the share

of SC population, share of ST population and state dummies. If β2 turns to be

negative, there is a statistical evidence that provision of public schools in highly

SC and ST dominated villages can reduce literacy and school attendance gaps

at the district level.

4 Results

4.1 Does population composition matter for under-provision

of public schools?

Results from estimating probit specifications (marginal effects) are reported in

Table 2-4. Table 2 depicts results for all three types of public schools (primary,

middle and secondary) and for two years (2001 and 2011). To interpret the

results reference category is share of non-SCST. Our estimates highlight the dis-
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advantaged position of SC and ST relative to non-SCST. As share of SC and ST

population in a village increases, the probability of having public schools falls.

These findings are in line with unconditional probability plot in the section 2.1.1

which suggests that even after controlling for important village level characteris-

tics like total population, area of village, distance to district headquarter, etc the

discrimination still exists. Comparison over a decade, show that after introduc-

tion of Sarva Siksha Abhiyan programme which aims to build public schools in

those habitation which lacks schooling facilities, the extent of discrimination has

reduced in 2011 because the coefficient is lower particularly for primary and mid-

dle schools but still negative. For secondary schools, we find that discrimination

has in fact increased over a decade.

Next, we reestimate the model by including a dummy variable of village

dominance. Negative coefficients on middle and secondary schools highlights

that SC and ST dominated villages are discriminated. SC and ST dominated

villages have lower probability of having middle and secondary schools in com-

parison to non-SCST dominated villages. However, for primary schools, we do

not see such discrimination as SC and ST dominated villages has a relatively

higher probability of having primary schools compared to non-SCST villages.

Though we find that SC and ST dominated villages have a higher probability of

having primary schools but still share of SC and share of ST has negative effects

on having a primary schools2.

2When we include village dominance as well as share of SC and ST as our regressors in
a same specification. The village dominance variable gets dropped because of collinearity
between district and village dominance dummy. We find that once again share of SC and ST
has negative and significant effect on primary school provision. ST dominated villages have
insignificant effect on primary school provision whereas SC has positive effect but at 10 % level
of significance
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Next, we try to capture the effects of change in population sizes on proba-

bility of public school provision in a village. Column 1-2 of Table 4 reports the

marginal effects of having primary schools, while column 3-6 reports the same

result for middle and secondary schools for 2001 and 2011 respectively. We see

that coefficients of groups sizes are positive implying that population size af-

fect provision of public schools positively, but effects are different for different

groups. The marginal effect for non-SCST is higher than SC and ST for all kinds

of public schools( primary, middle and secondary) and in both the years. The

effects are robust even after controlling for important village level characteristics

and state level aggregate factors. These results highlight caste discrimination

against SC and ST which is being captured by differentiated elasticities.

4.2 Does public school matter for overall educational out-

come?

Table 5 reports the result of system GMM estimation3. Results in Panel A of

Table 5 capture the effects of change in population sizes on the probability of

public school provision in a village. These results are in conformity with our

previous results showing that the change in population size of non-SCST affect

the probability of having a public school in a village more than that of SC and

ST counterparts. Panel B of Table 5 depicts the results of our main hypothesis

whether the provision of public schools matters for overall literacy rate or not.

We find that constructing one new public school in a village increases the literacy

rate of village by almost 14 percentage points. The statistically significant effect

3We have also tested this specification with share of SC and share of ST instead of popu-
lation sizes, coefficient on public schools is still positive and significant
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of public schools on literacy rate confirms the importance of public schools for

educational outcome in rural areas. The positive coefficient on both public and

private schools shows that schools in general matter for literacy rate but a higher

coefficient on public school implies that in villages public school matter more for

the educational outcome. The results are merely association between public

schools and literacy rate and it should be not interpreted with causal inference.

4.3 Can gaps in the provision of public school explain the

gap in the educational outcome?

Table 6 reports the result from a regression of the provision of public schools on

gaps in educational outcome between non-SCST and SC. As mentioned above

we take two types of educational outcome variable: i) literacy rate(panel A)

ii) school attendance(panel B). Panel A and column 1 of Table 6 show that

as the probability of having a public school in a q4 (highly SC dominated)

village increases, the gap in literacy rate between non-SCST and SC declines.

Column 2 and 3 control for other factors like total population, share of SC,

share of ST population and state dummies to ensure that our results are not

confounded because of all these factors. Even after controlling for important

district level covariates, we see that literacy rate gaps are reduced significantly

as the probability of having a public school in highly SC dominated villages

increases. In Panel B of table 6 we present results for whether public schools

matters for school going age children or not. Once again we find that even after

controlling for state fixed effects and population composition, the gaps in the

proportion of school going children between non-SCST and SC reduces as the
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probability of having a public school in highly SC dominated villages increases.

Table 7 highlights the results of the impact of public schools on the gap

between non-SCST and ST educational outcome. Once again, panel A depicts

results for literacy rate gaps and Panel B presents results for school attendance

gaps. We find that even after controlling for state fixed effects and other district

level control, the gaps in literacy rate between nonSCST and ST at the district

level is reduced by more than 5 percentage points as the probability of having

a public school in q4 village increases by 1 percent point. We find that as the

probability of having a public school in ST dominated village increases, the gap

between nonSCST and ST in terms of share of population between 6-14 years

age attending schools decreases. This is true even after controlling important

district level controls and state aggregate factors.
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5 Conclusion

This paper demonstrates empirically the extent of caste discrimination in pro-

vision of public schools in rural India and its effect on educational outcome.

We find that as the share of SC and ST in a village increases, the probabil-

ity of having a public school falls. In addition, the students in villages with

the high concentration of lower caste communities travel farther to reach the

nearest school. These results highlight the disadvantaged position of socially

and economically backward castes in rural India. However, comparison over two

rounds of census (2001 and 2011) shows that extent of caste discrimination in

the provision of primary and middle schools has reduced which is also being re-

flected in better school attendance across social groups. For secondary schools,

the extent of caste discrimination has increased. We find that villages dominated

by socially and economically backward castes have a lower chance of having a

middle and secondary school compared to villages inhabited by higher caste.

Moreover, population size affects the provision of public schools differently for

different social groups, the effects for non-SCST is higher than SC and ST. These

results are robust after controlling for important village level characteristics and

state level aggregate factors. The strong association between public schools and

literacy rate highlights the importance of public schools. This paper empirically

demonstrates that provision of public schools in SC and ST dominated villages

helps in reducing gaps in educational outcome across castes.

In 2001, India had undertaken a significant education reform with introduc-

tion of centrally sponsored scheme “Sarva Shiksha Abhiyan” which was later

reinforced with Right to Free and Compulsory Education Act 2009 (RTE). In
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order to bridge the social and gender gaps, one of the main objective of this

programme was to build new primary and middle schools in those habitations

which do not have any schooling facilities. Given this backdrop, our findings

show how far we have achieved this goal. Comparison over a decade shows that

the number of public schools (particularly primary and middle) has increased

in rural areas. We also see signs of improvement in educational outcome par-

ticularly school attendance rate where we find that catching up is taking place

between SC,ST, and non-SCST.

Despite these improvements and policy intervention(SSA) in place which

aims to bridge the social gaps, we find that educational disparities still exist

between SC, ST, and non-SCST. The supply side discrimination (in terms of

provision of public schools) captured by us in this paper explains one the reason

for these educational disparities across castes. This suggests that this policy

intervention has limited benefit to the most deserving section of the society be-

cause discrimination in middle and secondary schools is still very high. These

results along with recent studies suggest that in order to ensure equitable eco-

nomic outcome and reduce the impact of ethnic fragmentation, unbiased and

equitable provision of public goods is important (Chadha and Nandwani, 2018).

Success of SSA and RTE has also been depicted by where the new schools

are constructed between 2001 and 2011. We find that most of the new primary

schools are constructed in those areas which have a higher concentration of SC

and ST population. These results once again show that extent of caste discrim-

ination has decreased over time particularly for primary schools. However, for

middle schools, the probability of constructing new schools is lower in the village
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where the share of SC population is high. This raise some serious concern as the

policy intervention itself has some sort of discrimination. In secondary school

provision, we find that over time the extent of discrimination has increased. This

can have serious consequences as secondary school presence is an important de-

terminant of primary school educational outcome (Mukhopadhyay and Sahoo,

2016). Since SSA focused particularly on elementary education (primary and

middle schools), and it did not cover secondary schools, that could be one possi-

ble reason that discrimination in the provision of secondary schools has increased

over time.

Therefore, if the aim is to bridge the social gaps, increasing number of pub-

lic schools in areas which are easily accessible to students from marginalised

caste should be the main push of educational policy. We agree that just hav-

ing schools is not a sufficient condition for improving educational outcomes but

it certainly a necessary condition. The first and foremost step to ensure equal

educational outcome is to make sure that public schools are available to every

student irrespective of their social identity.
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Table 1: Probability of having public school in village

Population composition Primary Primary Middle Middle Secondary Secondary
in village 2001 2011 2001 2011 2001 2011

More than 50 % SC 0.68 0.73 0.15 0.28 0.05 0.08
More than 50 % ST 0.75 0.83 0.14 0.29 0.05 0.08

More than 50 % NonSCST 0.80 0.83 0.31 0.45 0.13 0.17
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Table 5: Impact of public schools on literacy rate

A. Dependent variable: Public primary school status

Variables Probit estimates GMM estimates

Log(Non-SCST population) 0.298*** 0.042***
(0.002) (0.000)

Log(SC population) 0.254*** 0.027***
(0.000) (0.000)

Log(ST population) 0.229*** 0.031***
(0.000) (0.000)

Literacy rate 0.002*** 0.007**
(0.000) (0.000)

Log(area) 0.264*** 0.047***
(0.003) (0.000)

Caste Fractionalization Index(Herfindahl) -2.062*** -0.203***
(0.000) (0.005)

Private school status -0.007 -
(0.008)

State Dummies Yes Yes
Observations 572,652 572,652
B. Dependent variable: Literacy Rate OLS estimates GMM estimates
Public school status 0.620*** 13.790**

(0.056) (0.365)
Private primary school status 1.683*** 0.258**

(0.051) (0.087)
State Dummies Yes Yes
Observations 572,652 572,652
standard error in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 6: Impact of public schools on gap in educational outcome between Nonscst
and SC

(1) (2) (3)

Panel A. Dependent variable: Literacy rate gaps model 1 model 2 model 3
Probability(public schoolv = 1|v ∈ q1) -0.733 4.699** 2.367

(2.435) (2.323) (2.207)
Probability(public schoolv = 1|v ∈ q4) -4.051*** -6.312*** -3.223***

(1.279) (1.218) (1.018)
Share of SC 35.165*** 28.233***

(4.082) (4.071)
Share of ST 7.756*** 5.392***

(1.766) (1.643)
Total Population 0.000** 0.000

(0.000) (0.000)
State Dummies No No Yes
Adj R-squared 0.030 0.195 0.516
Observations 463 425 425
Panel B. Dependent variable: School attendance gaps model 1 model 2 model 3
Probability(public schoolv = 1|v ∈ q1) -0.015 0.013 0.047***

(0.017) (0.017) (0.016)
Probability(public schoolv = 1|v ∈ q4) -0.028*** -0.036*** -0.013*

(0.009) (0.009) (0.007)
Total population 0.000** 0.000

(0.000) (0.000)
Share of SC 0.185*** 0.154***

(0.027) (0.028)
Share of ST 0.038*** 0.019

(0.013) (0.012)
State Dummies No No Yes
Adj R-squared 0.036 0.132 0.498
Observations 463 463 463
standard error in parentheses
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Table 7: Impact of public schools on gap in literacy rate between Nonscst and
ST

(1) (2) (3)

Panel A. Dependent variable: Literacy rate gaps model 1 model 2 model 3
Probability(public schoolv = 1|v ∈ q1) 13.563*** 19.894*** 0.992

(4.402) (4.358) (5.338)
Probability(public schoolv = 1|v ∈ q4) -6.201*** -9.861*** -5.834***

(2.118) (2.165) (2.063)
Share of SC 37.836*** 12.163

(7.404) (8.412)
Share of ST 19.707*** 9.247***

(2.893) (2.864)
Total population 0.000* 0.000

(0.000) (0.000)
State Dummies No No Yes
Adj R-squared 0.029 0.146 0.408
Observations 342 342 342
Panel B. Dependent variable: School attendance gaps model 1 model 2 model 3
Probability(public schoolv = 1|v ∈ q1) 0.076* 0.113*** 0.013

(0.040) (0.041) (0.053)
Probability(public schoolv = 1|v ∈ q4) -0.076*** -0.097*** -0.066***

(0.018) (0.020) (0.020)
Total population 0.000 0.000

(0.000) (0.000)
Share of SC 0.221*** 0.106

(0.066) (0.081)
Share of ST 0.110*** 0.030

(0.026) (0.028)
State Dummies No No Yes
Adj R-squared 0.043 0.087 0.262
Observations 342 342 342
standard error in parentheses
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(a) Share of SC population (b) Share of ST population

(c) Proportion of villages in a district with
primary and middle schools

(d) Proportion of villages in a district with
secondary schools

Source: Authors’s calculation from Census data

Figure 1: Population composition and public school provision
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(a) 2001 (b) 2011

(c) 2001 (d) 2011

Source: Authors’s calculation from Census data

Figure 2: Probability of having a Public Primary School in Village
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(a) 2001 (b) 2011

(c) 2001 (d) 2011

Source: Authors’s calculation from Census data

Figure 3: Probability of having a Public Middle School in Village
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(a) 2001 (b) 2011

(c) 2001 (d) 2011

Source: Authors’s calculation from Census data

Figure 4: Probability of having a Public Secondary School in Village
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(a) (b)

(c) (d)

(e) (f)

Source: Authors’s calculation from Census data

Figure 5: Probability of construction of new school and share of SC, ST in village
population
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(a) 2001 (b) 2011

(c) 2001 (d) 2011

Source: Authors’s calculation from Census data

Figure 6: Average distance to public schools and share of SC, ST population
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(a) 2001 (b) 2011

Source: Authors’s calculation from Census data

Figure 7: Share of Population Attending School

Source: Authors’s calculation from India Human Development Survey-II (IHDS-II), 2011-12

Figure 8: Dropout rates
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Source: Authors’s calculation from Census data

Figure 9: Literacy Rate

(a) 2001 (b) 2011

Source: Authors’s calculation from Census data

Figure 10: Distribution of Educational Attainment across caste groups
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