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1. Introduction
In the 1990s, the United Naions Devdopment Programme (UNDP) sought to explore the
impact of the economic vidsstudes and adjusments of the 1980s on messures of human
devdopment (see UNDP 1990, 1994). UNDFP's human deveopment index (HDI) which
ranks dl countries on a scde of O (lowest humen deveopment) to 1 (highest human
devdopment) is based on three gods or end products of deveopment: longevity,
knowledge (adult literacy and meen years of schooling) and standard of living. Empirica
findings show that countries a smilar levels of per cgpita income can have sgnificantly
different human devdopment indicators depending on how that income was used.
Anaogous to HDI, UNDP dso condructed a Human Poverty Index (HP). It measures
human poverty in terms of three key deprivations — of life (longevity), of basc education
(illiteracy) and of overdl economic provisoning (access to hedth services drinking
water, and children under 5 who ae undeweght). These indices, by taking into
congderdtion various important development factors have made a mgor contribution to
improving our undedanding of what conditutes devdopment, which countries are
ucceeding  (as reflected by rises in ther HDI or fdl in HP over time), and how different
groups or regions within countries are faing. In this pgper we propose to andyze the
effects of government expenditure in India on educaion, hedth, and other deveopment
aress that seem to affect HDI/HPI as defined and initiated by UNDP.

As the Indian economy turned away from the socidid modd tha treditiondly
guided its economic development and moved toward greater reliance on free markets and

a more open economy, there were increesng concens tha any improvements in



economic efficiency and economic growth would be achieved only a the expense of
greter income inequdity, and dedining red income for the poor and middle cass Thus
it is opined that a mgor chdlenge for the Indian government is how to bdance growth
with equity and free maket with povety dlevidgion. Kuznet's “inverted U” hypothess
suggests that in the early stages of economic growth, the didribution of income tends to
worsen, and a laer dages it improves. The invedigation of the modified Kuznet's
hypothess (rdationship between re mean consumption and inequdity index cdculated
usng consumption meesures) in the context of India suggests that inequdity sayed more
or less condant during the 1980s and rose dightly during 1990s dong with risng red
mean consumption during the whole time period under congderaion (see Jha(2000a,
2000b). At the same time, it is dso observed that poverty as measured by Head-count
ratio (HC), Povety gap (PG) and Foder-Gree-Thorbecke (SPG) indices of poverty have
al gone down during the same time period (see Table 1).

Table1 here

The broad objective of this paper is to explore whether or not certain key factors
as indicated by HDI/HP indices have contributed to this reduction in poverty. It is wel
known that economic growth is a necesssy but not a suffident condition for the
eradication of poverty. Policy makers, therefore, not only need to understand the factors
that affect growth of a particular economy, but dso the factors that hep redidribute the
effects of growth more effectivdy. Traditiondly, tax and expenditures on public goods
have been used as the most important forns of redigtribution indruments. In recent years,
however, public expenditures on education and hedth have been used as prominent

mechanisms for effecting redidribution (See Bisva (1999), Boadway e d (1996),



anong others). Ancther line of reasoning due to Bedey and Coae (1992, 1995),
Blackorby and Donddson (1988), Cuff (2000), among others, led to the literature on
“Workfare and Wdfae’. This literature derives conditions for optimdity of the work
requirement in order to reduce povety and improve wdfare. In India there are large
number of poverty reduction type workfare programs, eg., Integrated Rurd Deveopment
Program, Nationd Rurd Employment Program and the govenment is spending a
Szegble fraction of its budget on these activities to reduce poverty in the country. It
would be pertinent to inquire whether these variables are effective as part of a drategy of
poverty reduction.

With changes in government polides and the opening up of the Indian economy,
there has been a subgantia increese in red nationd income in both absolute and per
cgpita terms. Although income messures of povety have traditiondly dominated the
literature, in recent years, consumption messure of poverty have gained importance.
Many dudies argue tha its consumption is a more gopropriate measure of a family’s
gandard of living (McGregor and Barocosh (1992), Sesnick (1993), Johnson and Shipp
(1997), Jorgenson (1998) and Biswd (2000)). In this pgper, we condruct and use
consumption meesures of poverty. For the Indian economy as a whole the results ae
presented in Table 1 which shows that the red meaen consumption has gone up and al
three measures of poverty indices have gone down over the years. We hypothesize that
the government has adopted a drategy of increesing its expenditure in certain key aress
of education, hedth and other socid development. This has benefited the low-income
people, and as a reult, poverty in India has been going down over time Many dudies

have pointed out that it is difficult to infer the effects of these adjustment policies, due to



the time lags between policies and outcomes. But, there are very few dudies (see
Krueger and Lindhd (1999) and Romer and Romer (1999)), even for developed countries
in related areas. To the best of our knowledge there are no studies quantifying the impact
of expenditure on education, hedth and other socid developments on poverty for less
developed countries.

The principd objective of this sudy is to fill this ggp in the literature by andyzing
the impact of government expenditures on education, hedth and other development
purposes on poverty, and to argue the case for usng government expenditure in those key
aess as an ingrument of redigribution. In the light of the HDI/HPI measure of poverty,
this paper uses indruments that directly affect the literacy or the education standards of
the economy, the hedth datus of its people and ther living sandards. In the case of
education, we andyze public expenditures & vaious levds of educdion: dementary,
secondary, higher or universty, and “othe” (vocationd, adult, technicd, etc) levels of
education.’ To capture the hedth factor, we consider expenditures on medica, hedth
cae and family planning. Development expenditures incurred for the purpose of the
eradication of povety through various poverty eradicaion programs, and adso for the
devdlopment of the rurd sectors and ther infresructure are dso conddered.  Although
we condder dl three aress of public expenditures we give specid emphass to the
expenditure on educetion. This is done in view of the near consensus that human cepitd
augmentetion is a precondition for higher incomes and dso because of the rdidbility of

daa on public expenditure on education. Minisry of Human Resource Deveopment

! Total education expenditure includes expenditure on elementary, secondary, higher/university and

“other” education expenditures. “Other” education expenditure includes expenditures on adult education,
vocational education, technical education and other miscellaneous categories.



(1995) emphesze that increesing priority to dementary and secondary education has
brought down the redive share of higher and technica education in centrd government
budget over the years. So far as Sate governments are concerned, the shares in budgetary
dlocations of different sub-sectors of education do not vary much over the yeas.
However, there has been some increase in the priority given to dementary and secondary
education. The Nationd Policy on Education in 1992 recommended tha public
expenditure on education should be raised to 6 percent of nationd income from the then
prevaling levd of 3 percent. This policy document addresses the issue of budget
alocations to different sectors of education, and discusses their implications.

To achieve the objectives of our paper we adopt a two-pronged drategy. Fird,
using the superior consumption messure, we caculate three popular meesures of poverty
indices for India as a whole and some of its various provinces. Second, using these three
poverty indices, we explore whether poverty is rddivey sable across provinces, and
dso tet whether factors such as expenditures on education, hedth and other development
activities have contributed to such dability and vaidions. We are dso able to address
the rdaive dedrability of certan types of expenditures from the viewpoint of ther
impact on poverty reduction.

The plan of the rest of the paper is as follows. In section 2, we discuss the data
and methodology used. Section 3 andyzes the empiricd results The implications of the
results of this study are discussed in section 4.

2. Data and M ethodology
For the purpose of the cdculations of poverty indices, we use data collected from various

aurveys of Nationd Sanmple Survey (NSS), India from its 13" to 53¢ rounds of data



collection, i.e from 1957-58 to 19972 Data reported by NSS under the socio-economic
caegories include details on Consumer expenditure, Demographic characteridtics, Labor
force datisics and Employment. Households in both rurd and urban sectors ae
conddered Consumption as defined in the NSS reports is the consumer expenditure
modly in vaue tems rdaing to domedtic consumption of the household only. NSS
covers only private households and exdudes houseless population and populaion
resding in inditutions such as prisons, hospitas, etc. This does not take into account the
expenditure by the housshold for productive purposes.  Consumption  includes
consumption (in vaue) of goods and sevices out of (@ home-grown dock, (b)
monetary purchases, (C) receipts in exchange of goods and services (d) gifts, loans etc.
The NSS provides daa in quantity terms for sdect foodgrans but this information is
avalable only for a few rounds. The food consumed by the employee a the employer's
household is not included in the NSS edimates of food consumption for the former. This
is done to avoid double counting of the expenditure on food. But & a given point of time,
this procedure involves underestimation of the consumption (of food as wel as totd) of
the employee housshodds who in dl likdihood would bdong to lower expenditure
clases and overetimation of the consumption of generdly richer employer households.
As a realt, food gran consumption and cdorie inteke of the poorer households in
genad would be under-estimated (with implications for etimates of poverty messures
based on cdorie norms). NSS collects daa from sample households with a reference

period of a week, a month, or a year preceding the date of enquiry. When the entire

2 Jha (2000a) provides information on the data collection procedure of NSS, sampling design and

definitions of the various variables used for the purpose of calculating consumption based poverty indices.
Jha (2000b) reports state level poverty and inequality indices reported in this paper.



sample is consdered, the reference period becomes a moving one as the NSS spreads the
interviews of different households uniformly over the duration of the survey. The moving
reference period averages out the seasond variations of the characterisics a the
aggregate levd. The data st used, dthough rich, has some drawbacks  For an
assessment of the qudity of NSS data set see Dandedkar (1996), Deaton and Paxson
(1998), Ghose and Bhatacharya (1994), Minhas (1988, 1991), Murthy and Roy (1975),
Subramanian and Deaton (1996) and Ray and Bhattacharya (1992).

We use daa on vaious components of totd public expenditure on education:
expenditure on dementary, secondary, universty/higher educaion, and  “other
education”. We have data on percentages of expenditure on various education categories
from the document entitted “Budgetary resources for education: 1951-52 to 1993-94”
published by the Minidry of Human Resource Deveopment (1995). Table 2 reports
expenditures on each sub-sector of education as percentages of tota expenditure on
education a the dl India levd.® It can be seen that dementary education receives 4550
percent of the tota expenditure followed by secondary education in the range of 30-35
percent. Higher and “other” education categories together receive only 20-25 percent of
totd expenditure. The data on hedth and other socid indicaiors were collected from
vaious publicaions of the Government of India and other organizations. The set of
independent  variables incduded in this sudy to explan povety indude per capita date
domestic product (SDP), per capita gpending on hedth and other socid deveopment, and

education (Elementary, Seconday, Higher / Univasty and “othe” Education)

3 When expenditure on various categories of education were tried, we encountered multicolinearity

between GDP, health expenditure and education expenditure. However, this problem is eliminated when
education expenditures are considered in percentage terms.



expenditures expressed in percentage terms. All data are available a the dae levd. All
expenditure varidbles are expressed in red tems (1980 prices). Table 3 provides
summary statistics of al variables used for al fourteen states considered in this studly.*

Tables2 and 3 here

Our discusson of the methodology used is divided into two pats Frd, we
discuss how the poverty indices are cdculated usng the consumption measures. Then we
discuss the econometric methodology adopted.

a. Calculation of Poverty Indices:

The govenment of a deveoping country like India has povety eadication as a
fundamentd god. It is therefore, important to use appropriate measures that would
embody the important characteridics of such poverty. The poverty measures used in this
paper ae dl drawvn from the Foster-Greer-Thorbecke class of functions. This is written

as

Y, = al(z- y)/Z*/n @)

Yi<z

where Y is the measure of poverty, y; isthe consumption of theith household or the ith
dass of household, z is the poverty line®, n is the population size, and a is a non-negative
parameter. The headcount ratio, HC, given by the percentage of the population who are

poor is obtained when a=0. This measure fails to capture the extent to which individua

4 The states chosen are Andhra Pradesh, Assam, Bihar, Gujarat, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Orissa, Punjab, Rajasthan, Tamilnadu, Uttar Preadesh (UP) and West Bengal .

Consistent data for other states are not available.

® The poverty lineis defined as per capitamonthly expenditure of Rs. 49 (Rs. 57) at 1973-74 prices for the
rural (urban) sector.



income (or expenditure) fals beow the poverty line. Hence we use our second measure:
the poverty gap index (PG) given by the aggregate income shortfal of the poor asa
proportion of the poverty line and normalized by the population Sze. Thisis given by
setting a=1in (1). PG captures the acuteness of poverty since it measures the tota short
fdl of the poor from the poverty line. In other words, it measures the totdl amount of
income necessary to remove that poverty. This measure has the drawback that it does not
condder the importance of the number of people who are below the poverty line. For this
reason, it isimportant to use both measures of poverty jointly to evaluate the extent of
poverty. There are certain policy changes that favor one group of poor and adversdly
affect another group. In such cases HC may not register any change but PG may get
around this problem to some extent. A further improvement is the Foster-Greer-
Thorbecke (P,) measurewhich is obtained by setting a=2 in (1). We abbreviaethis as

SPG.

We cdculae poverty measures for each of two parametric specifications of the

Lorenz curve, i.e, the Beta modd (BETA) of Kakwani (1980) and the generd quadrdic

(GQL) modd of Villasenor and Arnoid (1989). Standard tests based on R? ad log

likdihood functions enable us to make a choice between the two functiond forms.

HC, PG and SPG measures of poverty are cdculated for India as a whole and the

fourteen dates of India for which complete set of data were avalable. Instead of the

traditiondly used income messure of poverty, this sudy uses the consumption messure

of povety. Consumption based measures have gained importance recently as it has been

demondrated, theoreticdly as wdl as empiricdly, that current consumption is a better

measure of dtandard of living and economic wel-being than current money income. This
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argument is based on the lift-cyde hypothess, which suggests that people smooth their
consumption over ther lifetimes even if income vaies dgnificantly over the lifecycle
Usng consumption data to messure poverty may be a better indicator of “permanent
income’ and therefore, a better measure of household wellbeing.

Table 1 presents the evidence on poverty a the dl India levd. Summary datigics
of the poverty measures for the chosen dates are given in table 3.
b. Econometric Methodology:
We use pand daa techniques for regresson purpose. We have daa for fourteen dates
from Round 13 (195758) to Round 53 (1997). The fundamentd advantage of a pand
data set over a cross section is that it permits greater flexibility in modding differences in

behavior across gates. The following describes the one-way error component mode:

Y,=a+ X, bt+tv+e,..... 2

where i denotes cross-sections and t denotes time-periods. a is a scdar and b is Kx1 and
Xit is the it-th obsarvation on K explanaory vaidbles In this modd, v + ej; is the
resdud. v; is the unit-specific resdud; it differs between units but, for any particular
unit, its vaue is condant. et is the “usud” resdud with the dandard properties (zero
mean, no serid corrdation or heteroskeadadiicity, zero corrdaion with X and with v). If
the v; 's are treated as fixed parameters to be estimated, the mode is referred to as the
fixed-effects modd. If the v; ’s are assumed random then the modd is referred to as the
random-effects modd.

Independent of the properties of v, and e;; if equation (2) is true, it must be the

case that averaging over time will yied
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where Y, X and e have been expressed in terms of thelr means. Subtracting equetion @)

from (2), we have

Y- Yi)= (X, - X)b+(e, - €).....(4)

These three equaions provide the basis for etimating b. Equation (4) can be edimaed
usng OLS technique to provide us with fixedeffects estimator — dso known as within
edimaor. Equaion (3) can be edimated usng OLS technique to provide the between
edimaor. The random-effects estimator is a weighted average of the estimates produced
by the between and within edimators. The random-effects edtimator turns out to be

equivdent to the estimation of

(Y- qYi) = (1-g)a + (X, - g Xi) b +[(1- q)V, + (& - qe)]......(5)

where q is a function of the variance of v and e. If the variance of v is dways zero, g=0
and equation (2) can be estimated by OLS directly. Alterndively, if the variance of e is

zero, g=1 and the within estimator returns al the information available.

Before usng dther the fixed or random effects esimaion methods, we perform
tets to edablish if the dasdcd regresson mode with a sngle condant term is dill
gopropriate. In case of the fixed effects modd, the absence of fixed effects assumption
can be readily tested usng a F-test. The null hypothess dates that dl the fixed effects are

jointly zero, therefore, the OLS method of edtimation is approprigte.  To perform the ted,



the modd is fird edimated usng OLS (under null), saving the resdud sum of squares,
RRSS. Under the dterndive, the modd is edimated under the fixed effects assumption,
saving the resdua sum of squares, URSS. Then the following

_ (RRSS- URS)/(N +T - 2)
© URSS/(N-I(T-1)- K

is digributed as {N+T-2, (N-1)(T-1)-K} under the null where N is the totd number of
dates, T is the number of time periods, and K is the number of parameters esimated. If
the null hypothess of no fixed-effects is rgected by the data, one can edtimate the mode
under the assumption of fixedeffects In case of random effects modd, the random
effects assumption can be tested by usng the Lagrange multiplier test developed by
Breusch and Pagen (1980) and subsequently modified by Badtagi and Li (1990). Under
the null hypothesis of no random effects, the test Statistics is distributed as c?(1). If the
null hypothess is true then the variance of (; + ej; ) must be zero. If the test gatidtics is
sgnificant then we can rgject the null hypothesisin favor of the random effects modd.

The discusson so far has proceeded on the grounds tha there are two competing
modds, fixedeffects and randomeffects if it is established tha smple OLS modd is
misspecified. The inevitable question then is which modd should be employed. The
assumption regarding the nature of v; ’s is a debatdble issue. It has been argued that
random effects model is an gppropriate specification if the sample is dravn from a large
population. Given our data on fourteen dates, it seems that the fixed-effects assumption
is more likely to be gppropriate. However, the fixed effects gpproach is codly in terms of
degrees of freedom lost. On the other hand, there is no judification for tregting the
individud effects, vi ’'s, as uncorrelated with other regressors, as is assumed in the random

effects modd. The random effects mode, therefore, may suffer from inconsstency due to
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omitted varidbles. To gan further ingght, we paform  Hausman's (1978) specification
tes. If the modd is correctly specified and if v; is uncorrdaed with the explanatory
vaidiles then the two edimates should not differ systemdicdly. Under the null
hypothesis, the test datistic is digributed as c?(K). In case of a nonreection of null
hypothesis, the test suggests that the individud effects are uncorrdaed with the other
varidbles in the modd, therefore, the random effects modd is the better choice. In this
paper, we provide estimates of dl three methods as well as the pecification tests.

In dassica regresson andysis, R is used as a popular messure of goodness of fit.
Snce fixedeffects modd can be edimated by OLS usng dummy varigbles (often
referred to as the LSDV modél), one can evauate the goodness of fit by reporting its R.
In our tables we refer to this meesure as the ordinary R?. However, Smilar messure
cahnot be derived for the random effects modd. Indead we report another messure,
which is cdculated as the corrdation squared of the predicted dependent varidble. If it is
calculated from the predictions of Y from equation (2), it is referred to as the R® (overdll).
If it is cdculated from the predictions of the deviations of Y from its mean as in equation
(4), it is referred to as R? (within). For the fixed effects modds, R? (within) is dso the
ordinary R?, i.e, R? (ordinary).
3. TheResults
For the purpose of estimation, as discussed previoudy, the sudy uses three different
techniques. Fixed effects, Random effectsand OLS. The dependent variablein all
equationsis one of the three measures of poverty: HC, PG, and SPG index. The

explanatory variables include red per capita sate domestic product (SDP), per capita
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development expenditure, red per capita health expenditure, and an education varigble.
We use two different specifications based on the description of the education variable.

The purpose of the firgt specification is to examine the nature of the education
vaidble that facilitates the devedopment of second specifiction. The data on education
includes the percentage breskdown of date government education budget on eementary,
secondary, universty and “other” education categories Since dl the four categories sum
to one hundred, one of these four can be treated as the default category. Therefore, the
firg specification is given by:

Poverty = f (Congant, SDP, Development, Hedlth, three education categories)

The choice of a default category does not affect the estimates of other explanatory
vaiables, the fit of the regresson and the gpecification tests. The modd gpecification
tests for dl three poverty measures are presented in Table 4. The assumption of no fixed
effects finds no support in the data Smilaly, the assumption of no random-effects is not
supported in the pand daa Therefore, we can conclude that the OLS technique, which
edimates the modd under the assumption of a dngle condant term, is not appropricte
given the pand nature of data The outcome of the Hausman's specification test €% —
Ted) points to the rgection of random-—effects assumption in the case of two poverty
measures, HC and PG. However, for the SPG measure, there are no systematic

differences between the two models.
Table4 here.

The edimaion results ae presented in Tables 57 for dl three measures of
poverty. In terms of goodness of fit, the ordinary R 's are 0.62 for the HC, 0.55 for PG,

and 050 for the SPG fixed effects regression. The B overdl is condstently higher for the
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random effects modd compared to the fixed effects modd. As is evident, our regresson
results are robust across these two specifications.  In addition, it is clear that ignoring the
pand nature of the data (as in OLS) will result in ingppropricte esimates.  Based on the
results of fixed and random effects modd, severd conclusons can be drawn, irrespective
of the measure of poverty. Fird, the effect of per cgpita date domedtic product on
poveaty is indgnificant. Second, both devdopment and hedth expenditures ae
ggnificant in reducing poverty. In rdaive terms, an increese of one rupee per capita
gending on hedth will lower the HC by 055 points compared to Smilar increase in
development expenditure which will lower the HC by only 0.04 points (gpproximetely).
Third, among the educaion categories aty increment in spending on higher education
brings about the most reduction in poverty. Rddive to the spending on higher education,
the spending on dementary and secondary educdion tends to increese poverty. The
spending on “other” education reldive to dementary educatiion reduced poverty as well.
These results gpply irrespective of the poverty messures employed.

Tables5t0 7 here.

The gspecification can be further modified based on the above discusson. Ingead
of utilizing dl four categories of expenditure on education, we condruct two messures of
educaion — spending on higher education relaive to the totd of dementay and
secondary spending, and spending on “othe” education relaive to the totd of dementary
and secondary spending. Both of these messures are proportions relative to the tota of
elementary and secondary percentages.  We name these two new variables as “Redative

Higher Education” and “Reative Other Educetion”. Accordingly, the new specification

isgiven by:
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Poverty = g (Congant, SDP, Development, Hedlth, Relative Higher Education,
Reative Other Education)

The results of modd gpecification tets and edimaion results of the new
specification are reported in Table 8. Both the measures of goodness of fit show some
improvement over the firg specification. Based on the modd specification teds it is clear
that the assumption of no individud effects, whether fixed or random, is not supported in
the data Therefore, OLS technique is agan not agppropriate. The null hypothess of
Hausman's test is not rgected in any of the three cases. Therefore, the data points to a
random effects modd, though the edimaes are not datidicdly different between the two

models. We present dl these resultsin Table 8 for comparative purposes.
Table 8 here,

The condusons regading the role of devdopment expenditure and hedth
expenditures based on the new specification are unchanged. In terms of education it
sems tha a proportionate increese in gpending on  higher educetion rddive to
demetay and seconday will lead to ggnificant reduction in  poverty. All the
coeffidents on higher education are datidicdly sgnificant a less than five percent leve
of ggnificance. A proportionate increese in “other” education budget may hdp reduce
poverty, though to a much smdler magnitude as compared to higher educetion, but the
coefficients are not satisticaly significant.

An important policy implication of our andlyss is that if poverty reduction is
one of the primary gods then any increese in dat€'s education budget must dress the

relative importance of higher education compared to the current state of dementary and
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secondary educetion.  The proportion of spending on dementary educetion is redively
much higher (close to 50 percent) and secondary education is close to 30 percen.
However, the results do not suggest that the spending on dementary or secondary
education should be curtaled. The result do, however, suggest that any further
increeses in expenditure on educaion in the future should concentrate on higher and
other educaion. The intuition behind these reaults is that India compared with other
LDCs has done extremdy wel in terms of achieving its objective of dementary and
secondary educetion. Further investment in these areas seems to have negligible margind
impacts on poverty. However, more expenditure on higher or universty and “othe”
education categories opens up more income earning opportunities that help accderate the
reduction of poverty.

In both specifications, the results suggest that further increases in expenditure on
devdopment and hedth sector will help reduce povety as edimated by dl three
meassures used in the study. Since data with comparable breskups of hedth and
development expenditures are not avalable we are undble to comment on the reative
efficiacies of the components of these expenditure categories. Similar sudies, however,
can adso be done for other countries to find out the areas in which the governments should
alocate more or less expenditures in order to reduce poverty.

4. Concluding Remarks
The principa objective of this study was to andyze the factors affecting poverty in India
according to the definition used by UNDP. These factors include per capita measures of

income, development expenditure, hedth expenditure and education expenditures on

® Our results are in contrast with the popular view (see IMF (2000)) that elementary rather than higher
education is central to a program of poverty reduction.
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eementary, secondary, higher and “other” levedls To the best of our knowledge, this is
the fird study of its kind in the context of LDCs as wel as developed countries. The
principd reason for the lack of such dudies is the lack of adequate data In the case of
India, the documents of NSS are a rich source of such information. In addition, they
pemit use of consumption measure (which is superior to its income counterpart) in
cdculating the poverty indices The study uses various types of educaion expenditure
data whle controlling for per capita income, per cgpita hedth and other deveopment
expenditures to test ther effects on three different poverty indices Pand data techniques
are used to tedt the fixed effect, random effect and OLS models.

The reaults of this sudy are conssent across dl three measures of poverty used.
This suggedts that the results are not sengtive to the measures of poverty. Our principa
condusons can be summaized as follows devdopment and hedth expenditures hep
reduce poverty in the case of India Per capita income is not dgnificat in explaning
poverty. Education expenditure helps reduce poverty. Within this caegory, the efficacy
of higher education in reducing poverty is greater than that of other types. These results
indicate that the government should spend more on universty, technica, vocationd and
adult education which provide immediate income-earning opportunity to the people. This
result is important congdering the fact tha Government of India is committed to
spending more on education and other Imilar sectors such as hedth and deve opment.
The andyds in this paper can go some way in determining the optima mix of such public

expenditures.
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Table 1: Poverty Indices at the All India L eve

Year HC PG SPG Real Mean
Consumption

1957-58 536 18.37 839 61.00
1963-64 477 13.75 542 55.19
1968-69 56.7 1815 7.79 56.23
1973-74 538 16.29 6.65 58.29
1977-78 481 14.2 567 67.5
1983-84 426 1177 448 68.99
1986-87 376 9.76 363 74.71
1987-88 384 9.56 334 74.22
1989-90 340 8.03 2638 75.80
1990-91 354 8.60 298 74.69
1992-93 404 1023 361 70.72
1993-A4 359 8.82 310 80.37
19%4-95 324 8.19 281 85.27
19%5-96 328 7.84 253 85.21
1997-98 322 7.83 254 87.34
TABLE 2. Expenditure on Components of Education as a percentage of Total

Expenditure on Education at the all India leve

Elementary | Secondary | Univ/Higher
YEAR Education Education Education Others Total

(Percentage) | (Percentage) | (Percentage) | (Percentage)
1961-52 46.11 19.13 11.22 2354 100
1955-56 33.89 17.00 9.33 39.78 100
1961-62 39.9 20.80 1325 25.96 100
1965-66 38.79 2107 11.01 2013 100
1971-72 4142 2041 12.24 16.93 100
1975-76 46.16 3L27 1342 9.33 100
1981-82 4382 3233 1525 860 100
1985-86 46.24 30.76 14.04 8.96 100
1990-91 46.27 3217 1345 811 100
1991-92 46.30 33.05 1303 7.62 100
1992-93 46.32 3250 1292 826 100
1993-94 46.17 3144 1219 10.02 100
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TABLE 3: Summary Statistics

Variable Mean Sandard Mean | Sandard Mean Sandard
Deviation Deviation Deviation
State 1: AP State 2. Assam State 3. Bihar
HC Index 50.20 10.7 4301 7.9 6152 6.9
PG Index 1464 4.4 927 2.3 194 5.3
SPG Index 585 21 290 0.9 872 35
SDP 1279.98 229.9 1281.49 232.9 90041 82.9
Deve opment Exp 117.87 71.2 154.24 58.9 65.75 39.0
Hedth Exp 1745 9.3 24.89 14.3 933 5.6
Tota Education 3849 185 58.76 231 2810 18.7
Elementary Edu. 4376 1.8 6.77 8.2 61.36 4.3
Secondary Edu. 3103 2.3 314 41 14.73 4.1
Higher Edu. 1563 44 1014 13 1218 2.8
Other Edu 955 4.6 1203 6.0 11.71 6.3
Sate4: Gujarat Sate 5. Karnataka State6: Kerala
HC Index 54.69 9.9 4833 6.6 59.25 15.3
PG Index 16.03 49 1434 25 213 8.4
SPG Index 642 2.6 5.76 1.3 934 4.6
SDP 1701.67 356.7 155992 226.7 124913 250.9
Development Exp 14373 95.0 18504 5350 13580 61.2
Hedth Exp 2029 105 26.3 15.2 2296 104
Totd Education 50.68 28.6 62.87 18.9 7239 26.2
Elementary Edu. 565.04 31 5333 21 56.85 3.8
Secondary Edu. 25.15 6.8 25.70 3.7 23.88 4.2
Higher Edu. 792 1.2 15.17 1.8 913 3.8
Other Edu 11.88 54 578 14 1012 4.6
State7: MP State 8 MHR State 9: Orissa
HC Index 55.88 79 58.14 8.8 5587 9.8
PG Index 17.74 43 1842 4.2 1704 4.6
SPG Index 752 2.4 753 20 736 24
SDP 110847 221.2 1877.29 4789 108692 155.0
Deveopment Exp 97.36 56.1 145.78 90.0 10631 46.9
Hedth Exp 1711 9.8 2328 121 14.78 8.6
Totd Education AA 12.7 5321 271 3397 185
Elementary Edu. 50.00 55 46.33 2.6 4579 7.2
Secondary Edu. 207 45 3129 7.8 2823 57
Higher Edu. 10.60 1.3 834 24 1244 14
Other Edu 1031 45 14.02 7.4 13.53 7.4
State 10: Punjab State 11: Rajasthan State 12: Tamilnadu
HC Index 27.16 9.8 5240 8.5 5440 9.5
PG Index 6.22 34 16.67 3.9 16.74 4.2
SPG Index 212 15 715 2.1 6.91 2.1
SDP 396267 1012.96 1206.63 187.1 141095 324.1




Development Exp 31367 171.95 11347 61.2 15460 79.2
Hedth Exp 2154 13.7 286 10.7 2240 9.9
Tota Education 7001 26.6 4328 194 5703 24.3
Elementary Edu. 3047 3.0 4398 9.8 4839 2.3
Secondary Edu. 4951 2.5 36.23 5.2 3167 3.0
Higher Edu. 1269 2.1 1141 1.3 9.8 29
Other Edu 731 4.0 836 44 1064 4.6
State 13: UP State 14: West Bengal

HC Index 4957 86 48.96 10.8
PG Index 14.26 37 13.99 4.8
SPG Index 559 19 554 24
SDP 111342 13554 1552.58 137.8
Deve opment Exp 77.09 475 98.80 475
Hedth Exp 12.39 78 18.71 7.3
Tota Education 2841 156 42.82 21.0
Elementary Edu. 49.49 38 30.34 13.8
Secondary Edu. 28.12 51 31.29 13.8
Higher Edu. 838 10 11.70 4.6
Other Edu 14.00 7.7 26.65 30.7

TABLE 4: Modd Selection Tests

Test Statistic P-Value

Head-Count Ratio

FTest (13196) 957 000

c’1— Tedt 126.08 000

c%— Test 27.03 000

Poverty-Gap Ratio

FTest (13, 196) 10.99 000

cé—Tedt 17083 000

c%— Test 15.63 002

Foster-Greer-Thorbecke I ndex

FTest (13, 196) 10.52 000

c’1—Test 17083 000

c%— Tedt 8.97 017

26



TABLE 5: Head-Count Ratio (HC) Measure of Poverty

(Default) Elementary Education Secondary Education Universty Education Other Education
Fixed | Random | OLS | Fixed | Random | OLS | Fixed | Random | OLS | Fixed | Random | OLS
Congant 71546 | 77.980 84619 | 73239 | 71252 59934 | 23172 | 27.173 15402 | 57064 | 60.375 60.148
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (020 | (011 033 (000 | (0.00) (0.00)
DP 0.002 -0.002 -0002 | 0.002 -0.002 -0.002 0002 | -0.002 -0002 0002 | -0.002 -0.002
(047) (0.44) (033) (047) (0.44) (033) (047) | (0.44) (033) (047) | (044) (0.33)
Deve opment -0039 | -0.030 -0055 | -0039 | -0.030 -0055 -0039 | -0.030 -0055 -0039 | -0.030 -0.055
(0.04) (0.10) (0.02) (0.04) (0.10) (0.02) (004 | (010 (0.02) (004 | (010 (0.02)
Hedth -0551 | -0512 0261 | -0551 |-0512 -0261 -0551 | -0512 -0261 -0551 | 0512 -0.261
(0.00) (0.00) (0.05) (0.00) (0.00) (0.05) (000) | (0.00) (0.05) (000) | (0.00) (0.05)
Elementary -002 | 0.067 0246 0484 | 0508 0.692 0145 | 0176 0.245
Educaion (087) (0.48) (0.00 002 | (0.01) (0.00) ©006) | (0.01) (0.00)
Secondary 0.017 -0.067 -0.246 0501 | 0441 0.445 0.162 | 0.108 -0.002
Education (087) (0.48) (0.00) 002 | (0.03 (002 004 | (019 (0.97)
University -0483 | -0.508 -0692 | -0501 | -0441 -0445 -0338 | -0.332 -0.447
Education 0.0 (0.01) (-000) | (0.02) (0.03) (0.02) (006) | (0.06) (0.01)
Other -0145 | -0176 0245 | -0162 |-0.108 0.002 0338 | 0332 0.447
Education (0.05) (0.02) (0.00) (009 (0.14) (097) (006) | (0.06) (0.01)
R (Ordinay) 0.62 0.63 0.62 0.63 0.62 0.63 0.62 0.63
R (Overdl) 0.50 0.60 0.50 0.60 0.50 0.60 0.50 0.60

Note: Theterm in parenthesis denotes Pvaue.




TABLE 6: Poverty Gap Ratio (PG) Measure of Poverty

(Default) Elementary Education Secondary Education Universty Education Other Education
Fixed | Random | OLS Fixed | Random OLS Fixed Rando oLS Fixed | Random oLs
m
Congant 25832 | 28125 31001 | 280 | 2278 1752 -1312 | 0788 2323 16581 | 17.811 17.25
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.89) (0.93) (0.77) (000) | (0.00) (0.00)
DP 0.002 0.001 0000 0.002 0.001 0000 0002 0.001 0.000 0002 | 0.001 0.000
(0.19) (0.68) 083 (0.19) (0.68) (0.83) (0.19) (0.68) (083 (019) | (0.68) (0.83)
Deve opment -0018 -0.014 -0026 -0018 -0.014 -0.026 -0018 | -0.014 -0026 -0018 | -0.014 -0.026
(0.08) (0.15) (0.02) (0.08) (0.15) (0.02) (0.08) (0.15) (0.02) (008) | (0.15) (0.02)
Hedth -0.284 -0.269 -0136 -0284 -0.269 0136 0284 | -0.269 -01% 0284 | -0.269 -0.136
(0.00) (0.00) (0.03) (0.00) (0.00) (0.03) (0.00) (0.00) (0.03) (000) | (0.00) (0.03)
Elementary 0.029 0.058 0134 0271 0.273 0.333 0092 | 0.103 0.137
Educaion (058) (0.25) (0.00) (0.01) (0.01) (0.00) (002) | (0.01) (0.00)
Secondary 0.029 -0.058 -0135 0242 0.215 0.198 0063 | 0.044 0.003
Education (058) (0.25) (0.00) (0.03) (0.04) (0.05) (012) | (0.25) (0.95)
University 00271 |-0273 -0333 -0242 -0.215 -0.198 0178 | -0.170 -0.195
Education (001) (0.01) (0.00) (0.03) (0.04) (0.05) (006) | (0.06) (0.02)
Other -0.02 -0.103 -0.137 -0063 -0.045 -0.003 0178 0.170 0.195
Education (0.02) (0.01) (0.00) (012) (0.25) (0.99) (0.06) (0.06) (0.02)
R (Ordinary) 055 0.52 055 052 055 0.52 055 0.52
R (Overdl) 0.40 048 0.40 0.48 0.40 0.48 0.40 0.48

Note: Theterm in parenthesis denotes P-value.




TABLE 7: Foster-Greer-Thorbecke (SPG) Measure of Poverty

(Default) Elementary Education Secondary Education Universty Education Other Education
Fixed | Random | OLS | Fixed | Rendom | OLS | Fixed | Rendom | OLS | Fixed | Random | OLS
Condant 11611 | 12.8% 14331 | 9.39% 9.125 6.884 3452 | -1.947 -2.278 6371 | 7.115 6.865
(0.00) (0.00) (0.00) (0.00) (0.00) 052 | (070 (060) 000) | (0.00) (0.00)
DP 0001 | 0.001 0.000 0.001 0.001 0.000 0001 | 0.001 0.000 0001 | 0001 0.000
(0.08) (0.38) (057) (0.08) (0.38) (057) (008) [ (038 (057) (008) | (0:38) (0.57)
Development -0009 | -0.007 -0013 | -0009 | -0.007 -0013 -0009 | -0.007 -0013 -0009 | -0.007 -0.013
(0.09) (0.17) (0.03) (0.09) (0.17) (0.03) (009 [(017) (0.03) 009) | (017) (0.03)
Hedlth 0152 | -0.144 0077 | -0152 |-0.144 -0077 0152 | -0.144 -0077 0152 | 0.144 -0.077
(0.00) (0.00) (0.02) (0.00) (0.00) (0.02) (000) | (0.00) (0.02) (000) | (0.00) (0.02)
Elementary 0.022 0.037 0074 0151 | 0148 0.166 0052 | 0057 0.074
Education (047) (0.19) (0.01) (01 | (0.01) (0.00) (002 | (0.01) (0.00)
Secondary -002 | -0037 -0074 0128 |o0111 0.092 0030 | 0020 0.000
Education 047) (0.19) (0.0 004 | (0.06) (0.09) 018 | (0:36) (0.99)
Univergty -0151 | -0.148 0166 |-0128 |[-0.111 -0092 -0008 | -0.001 -0.091
Education (0.01) (0.01) (0.00) (009) (0.06) (0.09) 007 | (0.08) (0.05)
Other -0052 | -0.057 -0075 | -0030 |-0.020 -0000 00%8 | 0.090 0.091
Education 002 (0.01) (0.00) (0.18) (0.36) (099) ©007) | (0.08) (0.05)
R (Ordinay) 050 047 050 047 050 0.47 050 0.47
R (Overdl) 0.33 043 0.33 0.43 0.33 043 0.33 043

Note: The term in parenthes's denotes Rvaue.




TABLE 8: Modified Tests

Head-Count Ratio Poverty Gap Ratio Foster-Greer-Thor beckel ndex
Fixed Random OLS Fixed Random OLS Fixed Random OLS

Congant 68.743 71.867 75.588 23.038 24.317 26.105 9.897 10673 11675

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
DP 0.002 -0.001 -0.004 0.002 0.000 -0001 0.001 0.000 -0.001

(052 (044) (0.01) (022 (0.81) (012 (009) (049) (0.19)
Deve opment -0039 -0.030 -0.039 -0.017 0.014 -0.017 -0.009 -0.007 -0.008

(0.04) (0.10) (0.10) (0.08) (0.16) (012 (0.08) (0.18) (0.16)
Hedth -0513 -0.483 -0.289 -0.264 0.252 -0.152 -0142 0.135 -0.085

(0.00) (0.00) (0.03) (0.00) (0.00) (0.02) (0.00) (0.00) (0.02)
Relaive -28.073 -27.818 -43.153 -15551 -15.124 -20.784 -8636 -8.218 -10.318
University (003 (0.03) (0.00) (0.02) (002 (0.00) (003 (0.03) (0.00)
Reative Other | -0461 0.418 -0.047 -0.303 0.295 -0.206 -0177 0177 -0.156

(048) (052) (092) (0.38) (0.38) (0.36) (0.36) (0.36) (0.20)
R (Ordinay) | 062 062 0.55 051 051 044
R (Overdl) 0.51 058 0.39 046 0.31 040
Model Selection Tests
F-Test (13,198) | 1057 12.22 11.73

(0.00) (0.00)
¢ —Test 168.44 208.01 199.73

(0.00) (0.00)
c% — Test 855 437 465
(013 (049) (046)

Note: Theterm in parenthes's denotes Rvaue.




