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Foreword

This research report on India addresses an important policy issue faced by policy -
makers in many developing countries: how to allocate public funds more effi -

ciently in order to achieve both growth and poverty-reduction goals in rural areas. This
research is particularly important at a time when many developing countries are under -
going substantial budget cuts as part of macroeconomic reforms and adjustment. 

The economet ric model em ployed in this re search  in cludes a broad range of gov -
ern ment ex pen di ture items. It traces their ef fects on pro duc tiv ity growth and pov erty
al le via tion and ranks them, ex plor ing the po ten tial trade- offs and com ple men tari ties
of the two goals.  Of the vari ous in vest ments weighed, the re port finds that in vest -
ments in ru ral roads and ag ri cul tural re search and de vel op ment have the great est im -
pact, while gov ern ment spend ing spe cifi cally tar geted to pov erty re duc tion such as
ru ral de vel op ment and em ploy ment pro grams have only mod est ef fects. In the light of
these re sults, many de vel op ing coun tries may want to take a sec ond look at their poli -
cies for pov erty re duc tion and growth.

This re port is the first of sev eral planned at IFPRI un der a new pro gram of work on 
pub lic in vest ment poli cies for ag ri cul ture and ru ral ar eas. Simi lar work is al ready on -
go ing in China and is planned for Af rica. Re lated stud ies will also ex am ine ways to
im prove ef fi ciency in the sup ply of pub lic goods for ru ral ar eas, both in terms of im -
prov ing per form ance and re duc ing unit costs within pub lic in sti tu tions, and in clari fy -
ing the ap pro pri ate roles of the pub lic, pri vate, and civil so ci ety sec tors. Work is also
planned on is sues re lated to the fi nanc ing of pub lic in vest ments in ru ral ar eas.

.
Per Pinstrup- Andersen
Di rec tor Gen eral
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Summary

Pov erty in ru ral In dia has de clined sub stan tially in re cent dec ades. The per cent age
of the ru ral popu la tion liv ing be low the pov erty line fluc tu ated be tween 50 and

65 per cent prior to the mid- 1960s, but then de clined stead ily to about one- third of the
ru ral popu la tion by the early 1990s. This steady de cline in pov erty was strongly as so -
ci ated with ag ri cul tural growth, par ticu larly the Green Revo lu tion, which in turn was a 
re sponse to mas sive pub lic in vest ments in ag ri cul ture and ru ral in fra struc ture. Pub lic
in vest ment in ru ral ar eas has also bene fited the poor through its im pact on the growth
of the ru ral non farm econ omy, and gov ern ment ex pen di ture on ru ral pov erty and em -
ploy ment pro grams, which have grown rap idly, has di rectly bene fited the ru ral poor.

The pri mary pur pose of this re search is to in ves ti gate the causes of the de cline in ru -
ral pov erty in In dia and par ticu larly to de ter mine the spe cific role that gov ern ment in -
vest ments have played. The re search aims to quan tify the ef fec tive ness of dif fer ent
types of gov ern ment ex pen di tures in con trib ut ing to pov erty al le via tion. Such in for ma -
tion can as sist poli cy mak ers in tar get ing their in vest ments more ef fec tively to re duce
pov erty. More ef fi cient tar get ing has be come in creas ingly im por tant in an era of mac -
roeconomic re forms in which the gov ern ment is un der pres sure to re duce its to tal
budget.

The re search uses state- level data to es ti mate an economet ric model that per mits
cal cu la tion of the number of poor peo ple raised above the pov erty line for each ad di -
tional mil lion ru pees spent on dif fer ent ex pen di ture items. The model is also struc tured
to en able iden ti fi ca tion of the dif fer ent chan nels through which dif fer ent types of gov -
ern ment ex pen di tures af fect the poor, dis tin guish ing be tween di rect and in di rect ef fects.
The di rect ef fects arise in the form of bene fits the poor re ceive from em ploy ment pro -
grams di rectly tar geted to the ru ral poor. The in di rect ef fects arise when gov ern ment in -
vest ments in ru ral in fra struc ture, ag ri cul tural re search, health, and edu ca tion of ru ral
peo ple stimu late ag ri cul tural and non ag ri cul tural growth, lead ing to greater em ploy -
ment and income- earning op por tu ni ties for the poor and to cheaper food. Un der stand ing 
these dif fer ent ef fects pro vides use ful pol icy in sights for help ing to im prove the ef fec -
tive ness of gov ern ment ex pen di tures in re duc ing pov erty.

But tar get ing gov ern ment ex pen di tures sim ply to re duce pov erty is not suf fi cient.
Gov ern ment ex pen di tures also need to stimu late eco nomic growth, to help gen er ate

ix



the re sources re quired for fu ture gov ern ment ex pen di tures. Such growth is the only
way of pro vid ing a per ma nent so lu tion to the pov erty prob lem and to in crease the
over all wel fare of ru ral peo ple. The model is there fore for mu lated to meas ure the im -
pact of dif fer ent items of gov ern ment ex pen di ture on growth as well as on pov erty,
thus ena bling the rank ing of dif fer ent types of in vest ment in terms of their growth and
pov erty im pacts, as well as quan ti fy ing any trade -offs or com ple men tari ties that may
arise be tween the achieve ment of these two goals.

The re sults from the model show that gov ern ment spend ing on pro duc tiv ity en -
hanc ing in vest ments, such as ag ri cul tural re search and de vel op ment, ir ri ga tion, ru ral
in fra struc ture (in clud ing roads and elec tric ity), and ru ral de vel op ment tar geted di -
rectly to the ru ral poor, have all con trib uted to re duc tions in ru ral pov erty, and most
have also con trib uted to growth in ag ri cul tural pro duc tiv ity. But dif fer ences in their
pov erty and pro duc tiv ity ef fects are large. 

The model has also been used to es ti mate the mar ginal re turns to ag ri cul tural pro -
duc tiv ity growth and pov erty re duc tion ob tain able from ad di tional gov ern ment ex -
pen di tures on dif fer ent tech nol ogy, in fra struc ture, and so cial in vest ments. Ad di tional
gov ern ment ex pen di ture on roads is found to have the larg est im pact on pov erty re duc -
tion as well as a sig nifi cant im pact on pro duc tiv ity growth. It is a domi nant “win- win”
strat egy. Ad di tional gov ern ment spend ing on ag ri cul tural re search and ex ten sion has
the larg est im pact on ag ri cul tural pro duc tiv ity growth, and it also leads to large bene -
fits for the ru ral poor. It is an other “win- win” strat egy. Ad di tional gov ern ment spend -
ing on edu ca tion has the third larg est im pact on ru ral pov erty re duc tion, largely as a
re sult of the in creases in non farm em ploy ment and ru ral wages that it in duces.

Ad di tional ir ri ga tion in vest ment has the third larg est im pact on growth in ag ri cul -
tural pro duc tiv ity but only a small im pact on ru ral pov erty re duc tion, even af ter trickle-
 down bene fits have been al lowed for. Ad di tional gov ern ment spend ing on ru ral and
com mu nity de vel op ment, in clud ing In te grated Ru ral De vel op ment Pro grams, con trib -
utes to re duc tions in ru ral pov erty, but its im pact is smaller than ex pen di tures on roads,
ag ri cul tural R&D, and edu ca tion. Ad di tional gov ern ment ex pen di tures on soil and wa -
ter con ser va tion and health have no im pact on pro duc tiv ity growth, and their ef fects on
pov erty through em ploy ment gen era tion and wage in creases are also small.

The re sults of this re search have im por tant pol icy im pli ca tions. In or der to re -
duce ru ral pov erty, the In dian gov ern ment should give pri or ity to in creas ing its
spend ing on ru ral roads and ag ri cul tural re search and ex ten sion. These types of in -
vest ment not only have a large im pact on pov erty per ru pee spent, they also pro -
mote the great est growth in ag ri cul tural pro duc tiv ity. Ad di tional gov ern ment
spend ing on ir ri ga tion has a sig nifi cant im pact on pro duc tiv ity growth, but no dis -
cerni ble im pact on pov erty re duc tion. Gov ern ment spend ing on power has lit tle
im pact on ei ther pro duc tiv ity growth or pov erty. While these in vest ments have
been es sen tial in vest ments in the past for sus tain ing ag ri cul tural growth, the lev els
of in vest ment stocks achieved may now be such that it may be more im por tant to
main tain those cur rent stocks rather than to in crease them fur ther. Ad di tional gov -
ern ment spend ing on ru ral de vel op ment is an ef fec tive way of help ing the poor in

x



the short term, but since it has lit tle im pact on ag ri cul tural pro duc tiv ity, it con trib -
utes lit tle to long- term so lu tions to the pov erty prob lem.
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CHAPTER 1

Introduction

Pov erty in ru ral In dia has de clined sub stan tially in re cent dec ades. The per cent age
of the ru ral popu la tion liv ing be low the pov erty line fluc tu ated be tween 50 and

65 per cent prior to the mid- 1960s but then de clined stead ily. By 1990, about 34 per -
cent of the ru ral popu la tion was poor (Fig ure 1). The per cent age of poor in creased
again to about 40 per cent of the popu la tion when pol icy re forms were im ple mented in
the early 1990s, but it now seems to be de clin ing again.

The steady de cline in pov erty from the mid- 1960s to the early 1980s was strongly
as so ci ated with ag ri cul tural growth, par ticu larly the Green Revo lu tion. Since then, the 

1

Fig ure 1—Changes in the in ci dence of pov erty in In dia, 1951–93

Source: World Bank 1997.
Note: Lin ear in ter po la tion was used to es ti mate the miss ing ob ser va tions for 1962, 1971, 1974–76, and

1978–82.



causes for the de cline seem to have be come more com plex. Non farm wages and em -
ploy ment now play a much larger role in re duc ing pov erty, and these are less driven by 
ag ri cul tural growth than be fore. Fur ther, gov ern ment spend ing on ru ral pov erty and
em ploy ment pro grams has in creased sub stan tially in re cent years, and this has di rectly 
bene fited the ru ral poor.

The pri mary pur pose of this re search is to in ves ti gate the causes of the de cline in
ru ral pov erty in In dia and par ticu larly to de ter mine the role that gov ern ment in vest -
ments have played. Gov ern ment spend ing can have di rect and in di rect ef fects on pov -
erty. The di rect ef fects are the bene fits the poor re ceive from ex pen di tures on
em ploy ment and wel fare pro grams such as the In te grated Ru ral De vel op ment Pro -
gram and from vari ous ru ral em ploy ment schemes that are di rectly tar geted to the poor 
dur ing drought years. The in di rect ef fects arise when gov ern ment in vest ments in ru ral
in fra struc ture, ag ri cul tural re search, and the health and edu ca tion of ru ral peo ple
stimu late ag ri cul tural and non ag ri cul tural growth, lead ing to greater em ploy ment and
income- earning op por tu ni ties for the poor and to cheaper food. In this re port, the ef -
fec tive ness of dif fer ent types of gov ern ment ex pen di tures in con trib ut ing to pov erty
al le via tion are quan ti fied. Such in for ma tion can as sist poli cy mak ers in tar get ing their
in vest ments more ef fec tively to re duce pov erty. More ef fi cient tar get ing has be come
in creas ingly im por tant in an era of mac roeconomic re forms in which the gov ern ment
is un der pres sure to re duce its to tal budget. An economet ric model is for mu lated and
es ti mated that per mits cal cu la tion of the number of poor peo ple raised above the pov -
erty line for each ad di tional mil lion ru pees spent on dif fer ent ex pen di ture items.

But tar get ing gov ern ment ex pen di tures sim ply to re duce pov erty is not suf fi cient.
Gov ern ment ex pen di tures also need to stimu late eco nomic growth to help gen er ate the 
re sources re quired for fu ture gov ern ment ex pen di tures. Growth is the only sure way of 
pro vid ing a per ma nent so lu tion to the pov erty prob lem and of in creasing the over all
wel fare of ru ral peo ple. This model is there fore for mu lated to meas ure the im pact on
growth as well as pov erty of dif fer ent items of gov ern ment ex pen di ture. The model
makes it pos si ble not only to rank dif fer ent types of in vest ment in terms of their ef fects 
on growth and pov erty, but also to quan tify any trade- offs or com ple men tari ties that
may arise in the achieve ment of these two goals.

2



CHAPTER 2

Context

The lit era ture on the trends and de ter mi nants of ru ral pov erty in In dia is ex ten sive. 
The wide fluc tua tions in the in ci dence of ru ral pov erty that oc curred dur ing the

1950s and early 1960s (see Fig ure 1) un der standa bly led to con sid er able con tro versy
about both the di rec tion of change in ru ral pov erty and the causal fac tors. Re search ers
ob tained quite dif fer ent trend re sults de pend ing on the pe riod they chose for their
analy sis, par ticu larly the be gin ning and end points they used for com pari son (Bard han 
1973; Vai dy ana than 1974; Ah lu walia 1978; Gaiha 1989; Ghose 1989; Grif fin and
Ghose 1979; Saith 1981). But once the in ci dence of ru ral pov erty be gan its trend de -
cline in the mid- 1960s, a greater con sen sus be gan to emerge in the lit era ture (Ghose
1989; Ra val lion and Datt 1995; Ni nan 1994).

Many stud ies that have tried to ana lyze the fac tors re spon si ble for ob served trends
in the in ci dence of ru ral pov erty in In dia have fo cused pri mar ily on the ques tion of
whether or not ag ri cul tural growth trick les down to the poor through its in di rect ef -
fects on in come and em ploy ment op por tu ni ties. With few ex cep tions (Bard han 1973;
Grif fin and Ghose 1979), most of these stud ies have found an in verse re la tion ship be -
tween growth in ag ri cul tural in come and the in ci dence of ru ral pov erty. Some econo -
mists, in spired by the late Dharm Narain, re al ized that prices of com modi ties
con sumed by the ru ral poor are also an im por tant fac tor in ex plain ing changes in ru ral
pov erty (Saith 1981; Ah lu walia 1985; Srini vasan 1985; Ghose 1989; Gaiha 1989; Bell 
and Rich 1994). The role of the la bor mar ket in trans mit ting the bene fits of tech ni cal
change and gov ern ment em ploy ment pro grams to the ru ral poor was only rec og nized
re cently (Ra val lion and Datt 1995; Sen 1997). De spite the large lit era ture, lit tle at ten -
tion was paid to the role of gov ern ment spend ing in al le vi at ing pov erty.

The lack of prog ress in re duc ing ru ral pov erty dur ing the 1950s and 1960s is gen -
er ally at trib uted to stag na tion in the growth of per cap ita ag ri cul tural out put (Ah lu -
walia 1978, 1985). How ever, this changed dra mati cally in the late 1960s with the
spread of the Green Revo lu tion, which led to a sharp in crease in the rate of ag ri cul tural 
growth. The in ci dence of ru ral pov erty de clined mark edly in those re gions that most
bene fited from the Green Revo lu tion.

In ter est ingly, the in ci dence of ru ral pov erty has also de clined in many states that
did not bene fit so much from the Green Revo lu tion, par ticu larly in the 1980s (Sen
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1997; Ten dul kar et al. 1990). It also con tin ued to de cline at the na tional level even af -
ter the ag ri cul tural growth rate slowed.

The sig nifi cant fea ture of this later pe riod, how ever, is that the ag ri cul tural wage
rate, which had been stag nant un til the mid- 1970s, sub se quently in creased sharply in
most parts of In dia, and this ap pears to have been a ma jor fac tor in (or a sig nifi cant ex -
pla na tion of) the de cline in ru ral pov erty (Ten dul kar et al. 1990; Sen 1997; Muk her jee
1996; Ra val lion and Datt 1995). While much re cent re search rec og nizes this rise in
real wages, ex pla na tions vary. Some at trib ute this rise to yield growth in ag ri cul ture
(Ra val lion and Datt 1995). Oth ers ar gue that the in crease in the real wage rate dur ing
this pe riod far out stripped any in crease in ag ri cul tural la bor pro duc tiv ity. In fact, af ter
the mid- 1970s, real wages went up eve ry where, even in states where ag ri cul tural la bor 
pro duc tiv ity had been de clin ing for some time (Bhalla 1997). It has been ar gued that
the in crease in the real wage in ag ri cul ture arose mainly from an in crease in the share
of the work force em ployed in non ag ri cul tural ac tivi ties (Muk her jee 1996; Sen 1997).

Since there is a weak re la tion ship be tween ag ri cul tural growth and the growth
of ru ral non farm ac tiv ity in many parts of the coun try (it is much more sig nifi cant
in ag ri cul tur ally ad vanced re gions such as Pun jab and Ha ry ana [Ha zell and Hagg -
blade 1991]), sev eral re search ers have sug gested that the rea son for the ex pan sion
of ru ral non farm em ploy ment lies in an ac com pa ny ing ex pan sion in gov ern ment
ex pen di ture (Sen 1997). Ac cord ing to these authors, gov ern ment ex pen di ture has
been cru cial not only in gen er at ing ag ri cul tural growth through the crea tion of
capi tal as sets and ru ral in fra struc ture, but it has also di rectly cre ated em ploy ment
in ru ral ar eas by pro vid ing jobs, par ticu larly for the im ple men ta tion of tar geted
em ploy ment and wel fare schemes. In fact, the 1970s was marked by an im por tant
shift in state pol icy to ward the poor and in cluded a burst of poverty- oriented pro -
grams that sought to im prove their as sets, cre ate em ploy ment, and in crease their
ac cess to ba sic needs.

In sum, re search ers seek ing ex pla na tions for the de cline in ru ral pov erty af ter the
mid- 1960s have em pha sized ag ri cul tural growth and price changes as the im por tant
de ter mi nants. But these fac tors are not suf fi cient to ex plain much of the ob served
changes in pov erty across states and over time since the late 1970s. Growth in the ru ral 
non farm econ omy and gov ern ment pov erty al le via tion and em ploy ment pro grams
have also be come im por tant. Gov ern ment ex pen di ture has not only con trib uted to ag -
ri cul tural growth and hence in di rectly to pov erty al le via tion, it has di rectly cre ated ru -
ral non farm jobs and in creased wages. In so far as ru ral non farm em ploy ment un der the
wage em ploy ment scheme has been used to de velop and im prove the land (through
land lev el ing, drain age, and so forth) and wa ter re sources (through the Mil lion Well
Scheme), it may also in di rectly help to im prove the ag ri cul tural pro duc tiv ity of mar -
ginal and small farm ers. The real sig nifi cance of gov ern ment de vel op ment ex pen di -
ture is that more bene fits are likely to trickle down to the poor in the growth pro cess
than through ag ri cul tural growth alone. Un like ag ri cul tural growth, which of ten re -
duces pov erty only by in creas ing mean con sump tion, gov ern ment ex pen di ture re -
duces pov erty both by in creas ing mean in come and im prov ing the dis tri bu tion of
in come (Sen 1997).
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An other sig nifi cant fea ture of the lit era ture on ru ral pov erty in In dia is that most of
the pre vi ous stud ies have used a sin gle equa tion ap proach (Ah lu walia 1978; Saith 1981;
Gaiha 1989; Ra val lion and Datt 1995; Datt and Ra val lion 1997). There are at least two
dis ad van tages to this ap proach. First, many pov erty de ter mi nants such as in come, pro -
duc tion or pro duc tiv ity growth, prices, wages, and non farm em ploy ment are gen er ated
from the same eco nomic pro cess as ru ral pov erty. In other words, these vari ables are
also en doge nous vari ables; ig nor ing this char ac ter is tic leads to bi ased es ti mates of the
pov erty ef fects (van de Walle 1985; Bell and Rich 1994). Sec ond, cer tain eco nomic
vari ables af fect pov erty through mul ti ple chan nels. For ex am ple, im proved ru ral in fra -
struc ture will not only re duce ru ral pov erty through im proved ag ri cul tural pro duc tiv ity,
it will also af fect ru ral pov erty through im proved wages and non farm em ploy ment. It is
dif fi cult to cap ture these dif fer ent ef fects with a single- equation ap proach.

Build ing on pre vi ous stud ies of the de ter mi nants of ru ral pov erty in In dia, this
study de vel ops a si mul ta ne ous equa tions model to es ti mate the vari ous di rect and in di -
rect ef fects of gov ern ment ex pen di tures on pro duc tiv ity and pov erty. Such in for ma -
tion can be es pe cially help ful to poli cy mak ers who wish to more ef fi ciently tar get
gov ern ment ex pen di tures to bene fit the poor.
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CHAPTER 3

Gov ern ment Ex pen di ture,
Ag ri cul tural Growth,

and Ru ral Pov erty

Gov ern ment Ex pen di ture

In dia is a fed eral coun try, and the na tional con sti tu tion de fines the spheres of re -
spon si bili ties in the mak ing of laws and the ex er cise of ex ecu tive power be tween

the cen tral gov ern ment and the Par lia ment, on the one hand, and the state gov ern ments 
and leg is la tures, on the other. In the field of ag ri cul ture and al lied ac tivi ties, pre domi -
nant re spon si bil ity for leg is la tion and the ex er cise of ex ecu tive power lies with the
state gov ern ments: the cen tral gov ern ment has ex clu sive re spon si bil ity only for in ter -
state riv ers and for fish er ies out side ter ri to rial wa ters. Even ex pen di tures on ag ri cul -
tural re search, on which the cen tral gov ern ment spends more money than all the states
put to gether, is spent through the states. Out lays on ir ri ga tion and flood con trol are
largely a state re spon si bil ity.

The cen tral gov ern ment raises its reve nues by levy ing taxes on per sonal in come
and cor po rate prof its, and by levy ing cus toms du ties, ex cise du ties, taxes on non ag ri -
cul tural wealth, es tate du ties on non ag ri cul tural land, and taxes on in ter state trade. The 
re spon si bil ity for taxes that are not as signed ei ther to the states or the Con cur rent List,1

also rests with the cen tral gov ern ment. How ever, most taxes on ag ri cul ture, such as the 
ag ri cul tural in come tax, prop erty taxes, land reve nues, and es tate du ties have been as -
signed to the states. In ad di tion, the States may level sales taxes, reg is tra tion and stamp 
du ties, ex cise du ties on nar cot ics and al co holic bev er ages, in come taxes on pro fes -
sions, and mo tor ve hi cle taxes.

Gov ern ment ex pen di ture in In dia is di vided into non de vel op ment and de vel -
op ment spend ing, and the lat ter is fur ther sub di vided into spend ing on so cial and
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cur rent ju ris dic tion.



eco nomic serv ices. So cial serv ices in clude health, la bor, and other com mu nity
serv ices, while eco nomic serv ices in clude such sec tors as ag ri cul ture, in dus try,
trade, and trans por ta tion.

State gov ern ments are re spon si ble for ir ri ga tion, power, ag ri cul ture, ani mal hus -
bandry, dairy, soil con ser va tion, edu ca tion, health, fam ily plan ning, co op era tives, ru -
ral de vel op ment, for ests, and more. Lo cal func tions such as pub lic or der, courts, and
po lice are also the re spon si bil ity of the state gov ern ments.

Most ex pen di tures on ag ri cul ture and ru ral ar eas are un der taken by the state gov -
ern ments. This in cludes ex pen di tures fi nanced from the states’ own reve nues, but
even the cen tral gov ern ment’s ex pen di ture on ag ri cul ture and ru ral de vel op ment is
largely chan neled through the state gov ern ments. In 1995/96, for ex am ple, di rect
spend ing by the cen tral gov ern ment on ag ri cul ture and ru ral de vel op ment was only
about 30 per cent of the to tal, and the bulk of this was for fer til izer and other sub si dies
that are non pro duc tive. Since this re port is pri mar ily in ter ested in pro duc tive in vest -
ments, it uses only state- level ex pen di ture data. Small omis sions arise be cause part of
to tal ag ri cul tural re search ex pen di ture re mains within na tional in sti tu tions and be -
cause part of the to tal in vest ment in trans por ta tion and com mu ni ca tions does not pass
through the state ac counts. Al low ances for these omis sions are made in in ter pret ing
the re sults.

To tal state gov ern ment ex pen di ture has grown sub stan tially in re cent dec ades (Ta -
ble 1); in fact there was a five fold in crease in real terms be tween the early 1970s and
the early 1990s. But the rate of in crease is now slow ing, grow ing at about 8 per cent per 
year dur ing the 1970s and 1980s but de clin ing to 3.14 per cent in the early 1990s. De -
vel op ment ex pen di ture has fol lowed a simi lar pat tern, though the re cent drop in the
rate of in crease is more dra matic, from 13 per cent in the 1970s to 7 per cent in the
1980s to only 1 per cent in the early 1990s. Within de vel op ment ex pen di ture, so cial
serv ices ex pen di ture grew the least in the 1990s (only 0.42 per cent per year, com pared
with about 9 per cent in the 1970s and 1980s).

The ex pen di ture items that grew most rap idly dur ing the pe riod 1970–93 were
wel fare and ru ral de vel op ment. The growth in ru ral de vel op ment ex pen di ture (con -
sist ing of wage em ploy ment schemes and in te grated ru ral de vel op ment pro grams)
was par ticu larly rapid; it is the one item that con tin ued to grow at a re spect able 5.1 per -
cent per year even dur ing the early 1990s (Ta ble 1).

In terms of com po si tion of state gov ern ment spend ing, de vel op ment ex pen di ture
ac counted for 75 per cent of to tal gov ern ment ex pen di ture in 1993, and the re main ing
25 per cent went to non de vel op ment ex pen di ture. So cial and eco nomic serv ices ac -
counted for 47 per cent and 53 per cent of to tal de vel op ment ex pen di ture, re spec tively
(or 35 per cent and 40 per cent of to tal state gov ern ment ex pen di ture in ru ral ar eas), as
shown in Fig ure 2.

Among so cial serv ice ex pen di tures, edu ca tion ac counted for 52 per cent, health
for 16 per cent, and wel fare of sched uled castes and tribes for 7 per cent. Among five
ma jor com po nents of eco nomic serv ices, the ag ri cul tural sec tor ac counted for 20 per -
cent, the ir ri ga tion sec tor for 22 per cent, trans por ta tion and com mu ni ca tion for 11 per -
cent, the power sec tor for 17 per cent, and ru ral de vel op ment pro grams for 16 per cent.
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Ta ble 1—State gov ern ment ex pen di ture in 1960/61 prices, 1970–93

Year To tal De vel op ment
So cial

serv ices Edu ca tiona Health Wel fare
Eco nomic
serv ices Ag ri cul ture Ir ri ga tion Trans por ta tionb Power

Ru ral
de vel op mentc

(Rs mil lion)
1970 19,660 12,387   6,364   4,002 1,731    268   6,023   1,889 2,582    636   1,209    411
1971 22,112 15,471   8,132   3,578 1,685    380   7,339   1,623 3,065    907   1,025    526
1972 22,899 16,786   9,029   3,759 1,813    630   7,703   2,923 3,119 1,358   1,166    708
1973 23,054 16,643   8,902   3,906 1,848    636   7,978   3,014 3,185 1,206   1,159    658
1974 18,793 16,089   7,156   3,688 1,673    501   8,933   2,716 2,738 1,129   1,345    517
1975 25,158 21,933   9,477   5,068 2,225    657 12,496   3,925 4,586 1,395   2,083    653
1976 30,608 27,105 11,563   6,018 2,693    818 15,571   4,412 4,768 1,724   2,811    711
1977 32,043 28,213 12,065   6,280 2,858    878 16,496   4,364 6,310 1,851   3,024    681
1978 38,435 35,209 14,126   7,198 3,450 1,002 21,084   5,782 7,595 2,387   3,800 1,024
1979 39,516 36,192 14,864   7,160 3,624 1,062 21,415   6,239 7,505 2,423   3,663 1,183
1980 42,110 38,215 15,846   7,589 3,810 1,123 22,369   6,665 7,263 2,691   3,675 1,418
1981 48,759 43,289 18,843   8,973 4,639 1,334 24,444   7,444 8,102 3,009   3,889 1,765
1982 56,527 49,952 22,498 10,600 5,520 1,593 27,451   8,591 8,892 3,178   4,472 2,196
1983 52,329 45,821 20,626   9,678 5,378 1,541 25,200   8,395 7,917 2,804   3,461 2,104
1984 60,754 52,075 23,263 11,035 5,894 1,717 28,790 13,048 8,473 3,082   4,230 3,146
1985 65,048 55,521 25,671 12,152 5,220 1,904 29,850   6,577 7,599 3,038   3,948 3,888
1986 72,450 61,681 28,148 13,157 4,427 2,191 33,533   5,859 9,366 3,708   4,904 5,146
1987 74,646 62,914 28,876 13,621 4,812 1,927 34,038   5,962 9,045 3,516   5,381 5,132
1988 77,435 63,484 29,886 14,784 4,941 1,950 33,598   6,162 8,725 3,458   4,930 5,216
1989 85,130 67,879 32,957 17,748 5,299 2,057 34,922   6,739 8,740 3,688   5,622 3,991
1990 91,285 72,728 34,690 18,273 5,541 2,313 38,442   7,821 8,754 4,018   6,225 5,640
1991 89,891 71,322 32,267 16,622 5,089 2,184 38,839   6,744 7,519 3,757 10,079 5,543
1992 93,817 72,837 33,789 17,741 5,349 2,293 39,047   8,209 7,963 4,087   7,099 6,177
1993 100,161 75,072 35,127 18,392 5,761 2,411 39,947   8,072 8,785 4,330   6,873 6,546
An nual growth rate (per cent)
    1970–79 8.07 12.65 9.88 6.68 8.56 16.55 15.14 14.20 12.59 16.02 13.11 12.46
    1980–89 8.14   6.59 8.48 9.90 3.73   6.95   5.07   0.12   2.08   3.56   4.84 12.18
    1990–93 3.14   1.06 0.42 0.22 1.31   1.38   1.29   1.05   0.12   2.52   3.36   5.09
    1970–93 7.34   8.15 7.71 6.86 5.37 10.03   8.57   6.52   5.47   8.69   7.85 12.79

Source:  Re serve Bank of In dia, vari ous years.
Notes:    All fig ures in this ta ble in clude both reve nue and capi tal ex pen di tures and are ag gre gated from 17 ma jor states.
aEx pen di ture on edu ca tion in cludes spend ing on edu ca tion, cul ture, and sport.
bEx pen di ture on trans por ta tion in cludes spend ing on trans por ta tion and com mu ni ca tion.
cRu ral de vel op ment ex pen di ture is in cluded in ag ri cul ture ex pen di ture for some years. There fore, the sum of the ex pen di ture for ag ri cul ture, ir ri ga tion, trans por ta tion, power, and
ru ral de vel op ment is not nec es sar rily equal to to tal eco nomic serv ice ex pen di ture.



Fig ure 2—Com po si tion of state gov ern ment ex pen di ture in In dia, 1970–93

To tal Ex pen diture

Development Ex pen diture

So cial Services Ex pen diture

Eco nomic Services Ex pen diture

Source: Compiled from various state statistical abstracts and published government data.
Note:      In 1960/61 prives.



Since 1980, ag ri cul ture’s share in to tal state ex pen di ture on eco nomic serv ices has 
 declined from 30 per cent to 20 per cent, and ir ri ga tion’s share has also de clined.2 In 
 contrast, ex pen di ture on ru ral de vel op ment pro grams has ex panded from 6.3 to 16.4
per cent of to tal eco nomic serv ices, caus ing some con cern that re sources have been 
 reallocated away from productivity- enhancing in vest ments to those that have a much
smaller im pact on ag ri cul tural pro duc tiv ity and pro duc tion growth.

Dis ag gre gat ing gov ern ment ex pen di ture into its cur rent and capi tal ac counts 
 reveals that al most all the in crease in to tal ex pen di ture since 1970 has been due to
rapid growth in the cur rent ac count (Fig ure 3).3 In Fig ure 4, ex pen di tures are bro ken
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Fig ure 3—Total cur rent ver sus capi tal expenditure, 1970–93

Source: Com piled from vari ous state sta tis ti cal ab stracts and pub lished gov ern ment data.
Note:     In 1960/61 prices.

Total Ex pen di ture

2  In dia was the larg est pub li c spender on ag ri cul ture in 1993 among all Asian coun tries. Its ex pen di tures were 16 per -
cent higher than those of the Chi nese gov ern ment, if meas ured by pur chas ing power par ity (PPP), and 13 per cent
higher if meas ured by the of fi cial ex change rate (Fan and Par dey 1997).
3  Un der the In dian budg et ing sys tem, the gov ern ment fund is made up of the reve nue (or cur rent) ac count and the
capi tal ac count. There are re ceipts and ex pen di tures un der each of these two ac counts. Re ceipts on the reve nue ac -
count of a state gov ern ment in clude tax and non tax reve nues, the grants re ceived from the cen tral gov ern ment, and
the taxes de volved from the gov ern ment of In dia. Dis burse ments on the reve nue ac count in clude mostly re cur ring ex -
penses (for ex am ple wages and sala ries). The dis tinc tion be tween reve nue and capi tal ac counts in the budget, how -
ever, is not strictly the same as the eco nomic dis tinc tion be tween re cur ring ex pen di ture and fixed in vest ment. Ex -
penses be low Rs 200,000 are gen er ally re corded in the reve nue ac count, even if some small capi tal equip ment is
be ing pur chased (this is com mon in the case of mi nor ir ri ga tion). Gen er ally speak ing, if dis burse ments on the reve -
nue ac count are less than reve nue re ceipts, a reve nue sur plus re sults, which is avail able for fi nanc ing capi tal ex pen di -
ture for the year.



Fig ure 4—Current versus capital expenditure, by item, 1970–93
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Fig ure 4—Continued

Ir ri ga tion Ex pen diture

Power Ex pen diture

Trans por ta tion and Com mu ni ca tion Ex pen diture

Rural De vel op ment Ex pen diture

Source: Compiled from various state statistical abstracts and published government data.
Note:      In 1960/61 prices.



down into their  components. Capi tal ac count ex pen di ture has re mained flat since 1970 
when meas ured in 1960/61 prices. The ma jor ity of the ex pen di ture on so cial serv ices
has also been un der the cur rent ac count. While ex pen di tures from the cur rent and capi -
tal ac counts for eco nomic serv ices were equally im por tant be tween 1970 and 1982,
ex pen di tures from the cur rent ac count more than dou bled be tween 1982 and 1993,
while ex pen di tures from the capi tal ac count re mained flat.

Prior to 1987, capi tal ac count ex pen di ture for ir ri ga tion was larger than the cur rent 
ac count, but since 1987, the cur rent ac count has be come the larger. Ex pen di ture on
power was mainly from the capi tal ac count un til 1990, but growth has since shifted to
the cur rent ac count. By 1993, more than one- third of the ex pen di ture on power came
from the cur rent ac count. For ag ri cul ture, more than 95 per cent of ex pen di ture (which
in cludes ag ri cul tural R&D, ex ten sion, and other productivity- increasing pro grams),
has con sis tently been from the cur rent ac count. Simi larly, gov ern ment ex pen di ture for 
ru ral and com mu nity de vel op ment has also been mainly from the cur rent ac count. The 
rapid ex pan sion of cur rent ac count ex pen di ture across all ex pen di ture items raises
ques tions about the ef fi ciency of gov ern ment ex pen di tures. 

The large re gional varia tions in gov ern ment ex pen di ture that ex ist are il lus trated
by the pat terns of ex pen di ture on de vel op ment ac tivi ties re lated to ag ri cul tural growth
and ru ral pov erty re duc tion. Among all of the states, Ma harash tra has al ways had the
larg est de vel op ment ex pen di ture, fol lowed by Andhra Pradesh, Ut tar Pradesh, and Ta -
mil Nadu (see the Ap pen dix, Ta ble 7). Among the 17 states stud ied here, Hi machal
Pradesh and Jammu and Kashmir have had the small est de vel op ment ex pen di tures.

In per cap ita terms, poorer states like As sam, Bi har, Madhya Pradesh, Orissa, Ut -
tar Pradesh, and West Ben gal spend much less than more ad vanced states like Gu jarat,
Ha ry ana, Ma harash tra, Pun jab, and Ta mil Nadu (Ap pen dix Ta ble 8). The dif fer ence
be tween these two groups is sub stan tial. For ex am ple, on a per cap ita ba sis, Ma harash -
tra spent 3.8 times more than Bi har in 1993. Not sur pris ingly, Bi har is also the state
that has the high est in ci dence of pov erty.

Tech nol ogy, In fra struc ture, and Growth

The in tro duc tion of new tech nolo gies, im proved in fra struc ture (roads and elec tri fi ca -
tion), and edu ca tion have all con trib uted to ag ri cul tural growth in In dia. This sec tion
ana lyzes these de vel op ments and pro vides a ba sis for the analy sis in later sec tions of
how these gov ern ment in vest ments have re duced ru ral pov erty in di rectly through im -
proved ag ri cul tural pro duc tiv ity.

Tech nolo gies, In fra struc ture, and Education

One of the most sig nifi cant changes in In dian ag ri cul ture in re cent dec ades has been
the wide spread adop tion of high- yielding va rie ties (HYVs). Dur ing the Green Revo -
lu tion of the 1970s, the crop area planted to HYVs for five ma jor crops (rice, wheat,
maize, sor ghum, and pearl mil let) in creased from less than 17 per cent in 1970 to 40
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per cent in 1980 (Ta ble 2).4 Even af ter the Green Revo lu tion had peaked, the per cent -
age of the crop area planted with HYVs con tin ued to in crease. It reached 52 per cent of
the crop area by 1990 and 55 per cent by 1994.
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Ta ble 2—Tech nol ogy, in fra struc ture, pro duc tion, and pro duc tiv ity in
ag ri cul ture, 1970–95

Year HYVs Ir ri ga tion
Vil lages

elec tri fied
Lit er acy

rate
Road

den sity
Pro duc tion

growth
Pro duc tiv ity 

growth

(per cent) (kilo me ters/
1,000 square
kilo me ters)

(per cent)

1970 17 23 34 23 2,614 100 100
1971 19 23 36 24 2,698   99   99
1972 23 23 38 24 2,826   91   91
1973 25 25 39 25 2,941   99   99
1974 26 25 42 25 3,024   96   96
1975 29 25 45 26 3,124 110 109
1976 32 26 47 26 3,225 105 104
1977 34 26 49 27 3,520 115 113
1978 36 27 52 27 3,709 119 115
1979 37 28 55 28 3,842 119   98
1980 40 28 58 29 3,926 119 112
1981 40 29 61 29 4,076 126 118
1982 42 29 65 29 4,236 126 116
1983 41 29 68 30 4,388 142 128
1984 45 30 71 30 4,542 140 125
1985 44 30 73 31 4,707 144 128
1986 45 31 75 31 4,886 139 124
1987 48 32 78 32 5,000 144 126
1988 47 33 81 33 5,127 167 148
1989 51 33 83 34 5,258 166 140
1990 52 33 85 34 5,392 165 139
1991 54 34 86 35 5,444 166 139
1992 53 34 86 36 5,550 174 144
1993 51 34 87 37 5,622 178 146
1994 55 33 88 39 5,695 187 152
1995 n.a. 34 89 40 5,704 n.a. n.a.
An nual growth rate (per cent)
    1970–79 8.96 1.92 5.41 2.08 4.37 1.95 –0.17
    1980–89 2.53 1.70 4.10 1.73 3.30 3.79   2.52
    1990–95 1.49 0.15 1.04 3.08 1.13 3.17   2.29
    1970–95 5.01 1.49 3.93 2.15 3.17 2.64   1.75

Source: Compiled from various state statistical abstracts and published government data.
Note:      n.a. is not avail able.

4  HYV (also re ferred to as mod ern va rie ties) are those re leased by the In dian na tional ag ri cul tural re search sys tem and
the in ter na tional ag ri cul tural re search cen ters. The yields of these va rie ties are usu ally sub stan tially higher than those of
tra di tional va rie ties. The per cent age of cropped ar eas with HYVs is cal cu lated as the ra tio of ar eas planted with HYVs
for five ma jor crops (rice, wheat, maize, sor ghum, and pearl mil let) to to tal cropped ar eas of these five crops.



While HYVs have been one of the ma jor en gines of pro duc tiv ity growth in In dian
ag ri cul ture, there have been sub stan tial re gional dif fer ences. The richer states have
gen er ally out per formed the poorer states in HYV adop tion (Ap pen dix Ta ble 9). In
1970, the adop tion rate of HYVs in Pun jab was al ready high at 56 per cent, and it in -
creased to 78 per cent by 1979 and to more than 90 per cent of the crop area by the mid-
 1980s. In Andhra Pradesh, where the adop tion rate of HYVs was only 12 per cent in
1970, more than 60 per cent of the cropped area in the state was planted with HYVs by
the mid- 1980s, and more than 83 per cent by 1995. But in states with high pov erty
rates, such as Bi har and Orissa, 55 per cent of to tal crop area was still planted with tra -
di tional va rie ties, even in 1995. Al though many fac tors may con trib ute to ru ral pov -
erty, the lower rate of tech nol ogy adop tion in these states is defi nitely cor re lated with
high ru ral pov erty.

Ir ri ga tion, an other im por tant fac tor in In dian ag ri cul ture, has also in creased dra -
mati cally, but with con sid er able re gional varia tion. For all In dia, the per cent age of the
cropped area that is ir ri gated in creased from 23 per cent in 1970 to 33 per cent in 1988
(Ta ble 2). But the in crease has been only mar ginal in more re cent years. In the last five
years, the per cent age of area ir ri gated in creased by only one per cent age point. As with
the adop tion of HYVs, there seems to be a strong cor re la tion be tween pov erty and the
ex tent of ir ri ga tion among states. In Pun jab, more than 90 per cent of the to tal cropped
area was ir ri gated and in Ha ry ana, al most 80 per cent (Ap pen dix Ta ble 10). But in
high- poverty states such as As sam, Maharash tra, and Orissa the ir ri gated area has in -
creased very lit tle in re cent dec ades, and they are still the least ir ri gated states. Since
HYVs re spond well to ir ri ga tion and high rates of fer til izer use, lack of ir ri ga tion fa -
cili ties in these states has hin dered more wide spread adop tion of HYVs.

One of the great est achieve ments in the de vel op ment of ru ral In dia has been the
rapid in crease of elec tri fi ca tion. In 1970, only 34 per cent of the vil lages in ru ral In dia
had ac cess to elec tric ity. But in 1995, this per cent age had in creased to al most 90 per -
cent (Ta ble 2). This rapid in crease in elec tri fi ca tion not only con trib uted to ag ri cul -
tural pro duc tiv ity growth by en cour ag ing more ir ri ga tion, it also con trib uted to
re duc tions in ru ral pov erty through the gen era tion of non ag ri cul tural em ploy ment op -
por tu ni ties. Among the states, Bi har has the low est elec tri fi ca tion rate (Ap pen dix Ta -
ble 11). Even in 1995, more than 33 per cent of the vil lages in that state still did not
have ac cess to elec tric ity. Simi larly, in Ut tar Pradesh and West Ben gal, more than 20
per cent of the vil lages were still not elec tri fied in 1995, whereas all of the vil lages in
Ha ry ana, Hi machal Pradesh, Kar na taka, Ker ala, and Pun jab have ac cess to elec tric ity.

For the coun try as a whole, the lit er acy rate in ru ral In dia has in creased stead ily
from 23 per cent in 1970 to 40 per cent in 1995, but with great re gional varia tion (Ta -
ble 2). In Bi har and Ra jasthan, more than 70 per cent of the ru ral popu la tion was still il -
lit er ate in 1995, while more than 50 per cent of the ru ral popu la tion had the abil ity to
read and write in Hi machal Pradesh, Ker ala, and West Ben gal (Ap pen dix Ta ble 12).
Sur pris ingly, the lit er acy rate in some well- developed states such as Andhra Pradesh
and Ha ry ana re mains be low the na tional av er age.

Road den sity in ru ral In dia, meas ured as the length of roads in kilo me ters per
thou sand square kilo me ters of geo graphic area,  in creased from 2,614 in 1970 to 5,704
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in 1995, a growth rate of more than 3 per cent a year (Ta ble 2). The re gional data show
that de vel op ment of road den sity is highly cor re lated with pov erty re duc tion (Ap pen dix
Ta ble 13).

Pro duc tion and Pro duc tiv ity Growth

As a re sult of rapid adop tion of new tech nolo gies and im proved ru ral in fra struc ture, ag ri -
cul tural pro duc tion and fac tor pro duc tiv ity have both grown rap idly in In dia. Five ma jor
crops (rice, wheat, sor ghum, pearl mil let, and maize), 14 mi nor crops (bar ley, cot ton,
ground nut, other grain, other pulses, po tato, rape seed, mus tard, ses ame, sugar, to bacco,
soy beans, jute, and sun flower), and 3 ma jor live stock prod ucts (milk, meat, and chicken)
are in cluded in this meas ure of to tal pro duc tion. Un like tra di tional meas ures of pro duc -
tion growth, which use con stant out put prices, the more ap pro pri ate T`rnqvist- Theil in -
dex (a dis crete ap proxi ma tion to the Di vi sia in dex is used here).5 As Rich ter (1966) has
shown, the Di vi sia in dex is de sir able be cause of its in vari ance prop erty: if noth ing real has 
changed (for ex am ple, if the only in put quan tity changes in volve move ments along an un -
changed iso quant), then the in dex it self is un changed (Al ston, Nor ton, and Pardey 1998).
The for mula for the in dex of ag gre gate pro duc tion is

ln ( )ln( / ),, , , ,YI S S Y Yt i t i t i t i ti
= + − −∑ 1 2 1 1 (1)

where lnYIt is the log of the pro duc tion in dex at time t, Si, t and Si, t–1 are out put i’s share
in to tal pro duc tion value at time t and t–1, re spec tively, and Yi, t and Yi, t–1 are quan ti ties
of out put i at time t and t–1, re spec tively. Farm prices are used to cal cu late the weights
of each crop in the value of to tal pro duc tion.

For all In dia, ag ri cul tural pro duc tion grew at 2.64 per cent per year be tween 1970
and 1995 (Ta ble 2). In the 1970s, pro duc tion growth was com para tively low, grow ing
at an av er age an nual rate of only 1.95 per cent. Dur ing the 1980s, it grew at 3.79 per -
cent per year, a much higher growth rate than most other coun tries achieved dur ing the 
same pe riod. Since 1990, pro duc tion growth has slowed to only 3.17 per cent per year.
Ag ri cul tural pro duc tion grew slowly in the high- poverty states like As sam and Bi har,
but much faster in the low- poverty states like Andhra Pradesh, Kar na taka, and Pun jab
(Ap pen dix Ta ble 14).

To gain richer in sights into the sources and ef fi ciency of ag ri cul tural pro duc tion
growth, a “to tal” fac tor pro duc tiv ity in dex was cal cu lated. To tal fac tor pro duc tiv ity
(TFP) is de fined as ag gre gate out put mi nus ag gre gate in puts. Again, a T`rnqvist- Theil 
in dex is used to ag gre gate both in puts and out puts. Spe cifi cally,
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the ag gre ga tion of out put.



ln ( )ln( / ), , , ,TFP S S Y Yt i t i t i t i ti
= + − −∑ 1 2 1 1   

         − + − −∑ 1 2 1 1( )ln( / ),, , , ,W W X Xi t i t i t i ti
(2)

where lnTFPt is the log of the TFP in dex; Wi, t and Wi, t–1 are cost shares of in put i in
to tal cost at time t and t–1, re spec tively; and Xi, t and Xi, t–1 are quan ti ties of in put i at
time t and t–1, re spec tively. Five in puts (la bor, land, fer til izer, trac tors, and buf fa los) 
are in cluded. La bor in put is meas ured as the to tal number of male and fe male work -
ers em ployed in ag ri cul ture at the end of each year; land is meas ured as gross
cropped area; fer til izer in put as the to tal amount of ni tro gen, phos phate, and po tas -
sium used; trac tor in put as the number of four- wheel trac tors; and bul lock in put as
the number of adult bul locks. The wage rate for ag ri cul tural la bor is used as the price 
of la bor to ag gre gate to tal cost for la bor: the costs of draft ani mals and ma chin ery are 
taken di rectly from the pro duc tion cost sur veys; and the fer til izer cost is the prod uct
of to tal fer til izer use and fer til izer price cal cu lated as a weighted av er age of the
prices of ni tro gen, phos phate, and po tas sium.6 The land cost is meas ured as the re sid -
ual of to tal reve nue net of meas ured costs for la bor, fer til izer, trac tors, and  bullocks.7

There fore, the cost share of each in put is cal cu lated by its re spec tive cost  divided by
to tal pro duc tion value.

TFP for In dia grew at an av er age an nual rate of 1.75 per cent be tween 1970 and
1995 (Ta ble 2). In the 1970s, TFP showed no im prove ment, but it grew fast in the
1980s, at 2.52 per cent per year. Since 1990, TFP growth in In dian ag ri cul ture has con -
tin ued to grow but at a slower rate of 2.29 per cent per year. 

For the whole pe riod 1970–94, Pun jab and West Ben gal had the high est growth
rates in TFP, while in As sam, Gu jarat, and Ra jasthan, TFP im proved only slightly or
even de clined dur ing this pe riod (Ap pen dix Ta ble 15). The cor re la tion be tween pro -
duc tiv ity growth and pov erty re duc tion is stronger than that be tween pro duc tion
growth and pov erty re duc tion, sug gest ing that pro duc tiv ity growth may be the more
im por tant vari able to use for ex plain ing pov erty.

Ru ral Em ploy ment and Wages

Ru ral em ploy ment in In dia has un der gone sev eral sig nifi cant changes since the 1970s. 
To tal ru ral em ploy ment grew very lit tle in the 1970s and even de clined in the mid-
 1980s (Ta ble 3). But since 1987, to tal em ploy ment in ru ral In dia has been grow ing at
al most 2 per cent per year. Non ag ri cul tural em ploy ment has grown faster than ag ri cul -
tural em ploy ment, and growth in non ag ri cul tural em ploy ment has ac cel er ated in re -
cent years. In the 1990s, it grew at 2.59 per cent per year com pared with 1.17 per cent
per year in the 1970s, and 1.79 per cent per year in the 1980s.
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Na tional Cen ter for Ag ri cul tural Pol icy and Eco nom ics Re search, New Delhi.
7  This ap proach im plic itly as sumes that there is a per fect land rental mar ket. If the re sid ual is nega tive, the av er age
shares of the zone where the dis trict is lo cated are used for ag gre ga tion.



As a per cent age of to tal ru ral em ploy ment, non ag ri cul tural em ploy ment in creased 
from 19 per cent in 1970 to 26 per cent in 1993 (Ta ble 3). The big gest in crease in this
share oc curred in the 1980s. Gov ern ment in vest ment in roads, power, and ru ral de vel -
op ment may have con trib uted to this rapid in crease, as will be dis cussed later. Ru ral
de vel op ment in vest ment is spe cifi cally tar geted by the gov ern ment to al le vi ate ru ral
pov erty by gen er at ing ru ral em ploy ment.

Ru ral wages in real terms have in creased faster than both ag ri cul tural and non ag ri -
cul tural em ploy ment; they grew at an av er age an nual rate of 2.16 per cent be tween
1970 and 1993. As with non ag ri cul tural em ploy ment, the most rapid in crease was in
the 1980s when wages in creased by al most 5 per cent per year (Ta ble 3 and Ap pen dix
Ta ble 16). Again, gov ern ment in vest ment in ru ral in fra struc ture and ru ral de vel op -
ment may have con trib uted to this rapid growth.
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Ta ble 3—Ru ral em ploy ment and wages, 1970–93

Year
To tal ru ral

em ploy ment
Ag ri cul tural
em ploy ment

Non ag ri cul tural
em ploy ment

Ru ral wage
in dex

Non ag ri cul tural
em ploy ment as a

share of to tal
em ploy ment

(thou sands) (1970 = 100) (per cent)

1970 220,755 178,812 41,943 100.00 19.00
1971 220,910 178,937 41,973   97.48 19.00
1972 221,064 178,399 42,665   91.97 19.30
1973 221,289 178,492 42,797   86.46 19.34
1974 221,444 178,529 42,915   74.23 19.38
1975 221,599 178,565 43,034   90.88 19.42
1976 221,755 178,601 43,153 105.35 19.46
1977 221,910 178,637 43,272 104.81 19.50
1978 223,684 178,839 44,845 110.25 20.05
1979 225,920 179,354 46,567 105.52 20.61
1980 228,180 179,825 48,355 101.11 21.19
1981 230,461 180,250 50,212 103.66 21.79
1982 232,766 180,626 52,140 106.20 22.40
1983 235,094 182,433 52,661 112.84 22.40
1984 230,016 176,790 53,226 122.41 23.14
1985 225,094 171,293 53,801 135.09 23.90
1986 220,277 165,895 54,381 143.00 24.69
1987 215,563 160,594 54,968 136.38 25.50
1988 219,883 164,584 55,299 147.18 25.15
1989 224,259 167,526 56,732 154.71 25.30
1990 228,721 170,519 58,203 158.35 25.45
1991 233,273 173,562 59,711 148.06 25.60
1992 237,915 176,656 61,259 158.31 25.75
1993 242,649 179,803 62,846 163.59 25.90
An nual growth rate (per cent)
    1970–79   0.26   0.03 1.17 0.60 0.91
    1980–89 –0.19 –0.78 1.79 4.84 1.99
    1990–93   1.99   1.78 2.59 1.09 0.59
    1970–93   0.41   0.02 1.77 2.16 1.36

Source: Em ploy ment fig ures for 1972, 1977, 1983, 1987, and 1993 are from the Gov ern ment of In dia. The
fig ures for the rest of the years are in ter po lated us ing the time trend.



The level and struc ture of em ploy ment and wages seem to have moved to gether
since the early 1970s, but in a pe cu liar man ner. First, there is a clear con trast be tween
the pre- and post- 1987 situa tion. Ag ri cul tural em ploy ment ac tu ally de clined be tween
1970 and 1987, while non farm em ploy ment grew at an in creas ing rate. The in crease in 
non farm em ploy ment co in cides with a steady in crease in ru ral wages since the early
1970s. Thus it seems likely that ru ral pov erty de clined dur ing 1972–87 largely due to
in creases in ru ral wages, which in turn were in duced by the ex pan sion of ru ral non -
farm em ploy ment.

Ag ri cul tural and non ag ri cul tural em ploy ment rates in creased in the early 1990s,
while the growth in ru ral wage rates slowed down (Ta ble 3). The in crease in ru ral pov -
erty as so ci ated with the in tro duc tion of the pol icy re forms may have in duced work ers
to ac cept lower pro duc tiv ity jobs.

State- level data re veal that in poor states such as Bi har, Orissa, and Ut tar Pradesh,
not only is non ag ri cul tural em ploy ment less im por tant in to tal ru ral em ploy ment, but
the growth rate is among the low est of all the states (Ap pen dix Ta ble 17).

Ru ral Pov erty

Fig ure 1 shows the changes in ru ral pov erty since 1951 meas ured as a head- count ra -
tio. The head- count ra tio is the per cent age of the ru ral popu la tion fal ling be low the
pov erty line, de fined as Rs 49 of in come per month at 1973/74 prices. Ru ral pov erty
fluc tu ated be tween 50 and 65 per cent in the 1950s and early 1960s, be fore be gin ning a
steady de cline from the mid- 1960s un til the late 1980s. It de clined from about two-
 thirds to one- third of the ru ral popu la tion. It in creased again to an av er age of about 40
per cent in the early 1990s, at the time of im ple men ta tion of the pol icy re forms, but de -
clined again in 1993, the last year for which data are avail able.

The long down ward trend in ru ral pov erty from 1967 to 1989 co in cided with sev -
eral im por tant fac tors. As al ready dis cussed, the rapid adop tion of HYVs to gether with 
im proved ir ri ga tion in creased ag ri cul tural pro duc tion and pro duc tiv ity growth sharply 
dur ing this pe riod. This change in tech nol ogy was a di rect re sult of in creased gov ern -
ment in vest ment in ag ri cul tural re search and ex ten sion, in fra struc ture, ir ri ga tion, and
edu ca tion dur ing the 1960s, 1970s, and 1980s. The in crease in gov ern ment in vest ment 
also im proved non ag ri cul tural em ploy ment op por tu ni ties and wages, con trib ut ing di -
rectly to fur ther re duc tions in ru ral pov erty. The stag na tion in ag ri cul tural pro duc tiv ity 
growth and the in crease in ru ral pov erty ob served in the early 1990s may have re sulted 
from re duced gov ern ment in vest ment in ru ral ar eas dur ing this pe riod.

State- level data re veal wide varia tions in the level of ru ral pov erty and change in
its in ci dence (Ap pen dix Ta ble 18). The pov erty ra tio de clined in all states ex cept As -
sam be tween 1957 and 1993. The pov erty ra tios de clined at rela tively higher rates per
year in Andhra Pradesh, Ker ala, Ma harash tra, Pun jab, Ta mil Nadu, and West Ben gal,
and at lower rates in Bi har, Ha ry ana, and Ra jasthan.

All states but As sam and Jammu and Kashmir achieved re duc tions in ru ral pov -
erty be tween the mid- 1960s and the late 1980s when farm ers adopted HYVs. In the
late 1980s pov erty fell to be low 20 per cent in Ha ry ana and Pun jab, but re mained close
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to 50 per cent in Bi har, Kar na taka, Madhya Pradesh, Ma harash tra, Orissa, Ra jasthan,
and Ta mil Nadu. Most states ex pe ri enced an in crease in pov erty af ter 1990. For ex am -
ple, in Orissa, the pov erty ra tio in creased from 27 per cent in 1990 to 40 per cent in
1993. Even in Pun jab, the ru ral pov erty ra tio in creased from 19 per cent to 25 per cent.
How ever, West Ben gal, one of the states with the high est in ci dence of pov erty in the
early 1970s, had one of the low est in 1993. West Ben gal also achieved the most rapid
growth in TFP in ag ri cul ture since 1970.

Given the ob served di ver sity in the rates of pov erty al le via tion across states, it is
im por tant to ask whether there is a re la tion ship be tween the rates of change and the
ini tial lev els of pov erty. Does pov erty go down faster in those states that had less pov -
erty to be gin with or in those states that had higher ini tial pov erty lev els? To an swer
this ques tion, cor re la tion co ef fi cients across the 14 states were cal cu lated be tween the
head-count ra tios and the an nual rates of change in pov erty.

The cor re la tions in di cate that the re la tion ship be tween the level of pov erty in 1957 
and the per cent age change in the level of pov erty dur ing 1957–60 was nega tive and
sig nifi cant. This means that the big gest re duc tions in ru ral pov erty oc curred in the
poor est states. But in the 1960s, the re la tion ship was re versed. The cor re la tion was
posi tive (0.789) and sig nifi cant, which shows that the an nual rate of de cline in pov erty 
tends to be great est in those states that had the low est pov erty ra tio in 1960. In the
1970s, the cor re la tion be tween the ini tial level of pov erty and the per cent age change in 
pov erty was posi tive, but it was weak and in sig nifi cant (0.351). It is in ter est ing to note
that this re la tion ship changed again dur ing 1983–90, and pov erty fell fast est in those
states that had the high est pov erty rates in 1983.

An other im por tant is sue is whether the de cline in ru ral pov erty was suf fi cient to
re duce the ab so lute number of per sons fal ling be low the pov erty line. At the all- India
level, the ab so lute number of poor peo ple in creased from 177 mil lion in 1960 to 278
mil lion in 1993, a net in crease of 101 mil lion per sons (equiva lent to an an nual rate of
in crease of 1.38 percent). Most of the states ex pe ri enced a net in crease in the size of
their poor popu la tion (Ap pen dix Ta ble 19). The only ex cep tions were Andhra
Pradesh, Ker ala, and Ta mil Nadu. In Bi har, the number of poor peo ple be low the pov -
erty line was about 20 mil lion in 1960, but the number of poor had in creased to 51.5
mil lion by 1993, a growth rate of 2.89 per cent per year. Ut tar Pradesh also ex pe ri enced 
rapid growth in the number of poor peo ple, from 25.6 mil lion in 1960 to 50.1 mil lion
in 1993 (equiva lent to an an nual growth rate of 1.94 per cent per year).

An other re lated fea ture of ru ral pov erty in In dia is its con tinu ing con cen tra tion in
some re gions. Two states, Bi har and Ut tar Pradesh, ac counted for 26 per cent of the to -
tal ru ral poor in 1960; by 1993, their share had in creased to 36.5 per cent (Ap pen dix
Ta ble 20). Con versely, Andhra Pradesh, Ker ala, and Ta mil Nadu have re duced their
shares of poor peo ple in the na tional to tal by al most half.

20



CHAPTER 4

Conceptual Framework

Most pre vi ous stud ies of the de ter mi nants of ru ral pov erty in In dia have used a
sin gle equa tion ap proach and have tried to ex plain ru ral pov erty as a func tion

of ex plana tory vari ables like ag ri cul tural pro duc tion, wages, and the price of food.
The con cep tual frame work pro posed for this analy sis is a si mul ta ne ous struc tural
equa tions sys tem in which many eco nomic vari ables are en doge nous, and their di rect
and in di rect in ter ac tions are ex plic itly con sid ered in the model. There are at least three
ad van tages to this ap proach. First, the si mul ta ne ous sys tem al lows us to en dogenize
many eco nomic vari ables that are likely to be gen er ated in the same eco nomic pro cess, 
there fore, re duc ing or even elimi nat ing the bias re sult ing from the en doge ne ity of
these vari ables in the em piri cal economet ric es ti ma tion of the vari ous ef fects.  Sec ond, 
cer tain eco nomic vari ables such as gov ern ment in vest ments af fect pov erty through
mul ti ple chan nels. For ex am ple, gov ern ment in vest ment in roads will not only re duce
ru ral pov erty through im proved ag ri cul tural pro duc tiv ity, it will also af fect ru ral pov -
erty through im proved wages and non farm em ploy ment. The si mul ta ne ous equa tions
sys tem will also al low us to es ti mate these vari ous di rect and in di rect ef fects. Third, it
will also en able us to ob serve where the weak link is in the eco nomic pro cess of pro -
duc tiv ity growth and pov erty re duc tion as will be shown later in the re port. 

A Simultaneous Equations System

The con cep tual frame work for the model is por trayed in Fig ure 5, and the for mal struc ture 
of the sys tem is given in equa tions 3 to 13. The vari ables are de fined in Ta ble 4.

P = f (TFP, WAGES, NAEMPLY, TT, LANDN, POP–1, RAIN, T); (3)

TFP = f(RDE, RDE–1, ...RDE–i, IR, LITE, ROADS, RAIN, T); (4)

WAGES = f (TFP, ROADS, LITE, HELE, HELE–1, ..., HELE–l, T); (5)

NAEMPLY = f(GERDEV, ROADS, LITE, GCSSL, PVELE, T); (6)
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Fig ure 5—Ef fects of gov ern ment ex pen di tures on ru ral poverty



PUIR = f(IRE, IRE–1, ..., IRE–j, PVELE, ATT, T); (7)

PRIR = f(PUIR, PVELE, ATT, T); (8)

ROADS = f(ROADE–1, ..., ROADE–k, T); (9)

LITE = f(EDE, EDE–1, ..., EDE–m, T); (10)

PVELE = f(PWRE, PWRE–1, ..., PWRE–n, T); (11)

LANDN = f(TFP, T); and (12)

TT = f(TFP, TFPn, WAPI, T). (13)
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Ta ble 4—Defi ni tion of ex oge nous and en doge nous vari ables

Ex oge nous
 vari ables
    ATT Mov ing five- year av er age of the terms of trade (pre de ter mined en doge nous vari able)
    EDE Gov ern ment spend ing on ru ral edu ca tion
    GCSSL Gov ern ment capi tal stock ac cu mu lated in soil and wa ter con ser va tion in vest ment. It is the 

weighted av er age of the past gov ern ment ex pen di ture on soil and wa ter con ser va tion,
GCSSLt = ΣmwmESLt–m, where ESLt–m is gov ern ment ex pen di ture on soil and wa ter 
 conservation at time t–m. The weights are 0.4, 0.3, 0.2, and 0.1, re spec tively, with
three- years lag.

    GER DEV Gov ern ment ex pen di ture on ru ral and com mu nity de vel op ment meas ured in stock terms 
 using three- years lag, simi lar to ex pen di tures on soil and wa ter con ser va tion

    HELE Gov ern ment spend ing on medi cal and pub lic health and fam ily wel fare
    IRE Gov ern ment ex pen di ture on ir ri ga tion, both from reve nue and capi tal ac counts
    POP Ru ral popu la tion growth
    PWRE Gov ern ment reve nue and capi tal spend ing on ru ral power
    RAIN An nual rain fall
    RDE Gov ern ment spend ing (both reve nue and capi tal) on ag ri cul tural R&D
    ROADE Gov ern ment in vest ment and spend ing on ru ral roads
    T Time trend
    WAPI World ag ri cul tural price in dex (av er age ex port price for rice, wheat, and corn)

En doge nous
 vari ables
    IR Per cent age of to tal cropped area that is ir ri gated (sum of both pub lic and pri vate  irrigation)
    LANDN Per cent age of ru ral house holds that are landless
    LITE Lit er acy rate of ru ral popu la tion
    NAEM PLY Per cent age of non ag ri cul tural em ploy ment in to tal ru ral em ploy ment
    P Ru ral popu la tion fal ling be low pov erty line
    PRIR Per cent age of to tal cropped ar eas un der pri vate ir ri ga tion (wells, tube wells, and tanks)
    PUIR Per cent age of to tal cropped ar eas un der pub lic ir ri ga tion (ca nal ir ri ga tion)
    PVELE Per cent age of ru ral vil lages that are elec tri fied
    ROADS Road den sity in ru ral ar eas
    TFP To tal fac tor pro duc tiv ity growth (Tornqvist- Theil in dex).  It is de fined as ag gre gate 

 output mi nus ag gre gated in puts.
    TFPn To tal fac tor pro duc tiv ity growth at the na tional level
    TT Terms of trade, meas ured as ag ri cul tural prices di vided by a rele vant non ag ri cul tural GNP 

de fla tor
    WAGES Wage rate of ag ri cul tural la bor



Equa tion (3) mod els the de ter mi nants of ru ral pov erty (P).8 They in clude growth
in TFP in ag ri cul tural pro duc tion (TFP), changes in ag ri cul tural wages (WAGES),
changes in non ag ri cul tural em ploy ment (NAEMPLY), changes in the terms of trade
(TT), changes in the per cent age of landless house holds in to tal house holds (LANDN),
growth in ru ral popu la tion (POP), changes in an nual rain fall (RAIN) and a time trend
vari able (T).9 TFP rather than ag ri cul tural in come is used in or der to cap ture the im -
pact on ru ral pov erty of technology- driven shifts in the pro duc tion func tion, rather
than sim ply in creased in put use. Some econo mists, such as Datt and Ravallion (1997),
have used out put per hec tare (land pro duc tiv ity) as a proxy for ag ri cul tural per form -
ance or to rep re sent changes in ag ri cul tural tech nol ogy. But changes in land pro duc tiv -
ity do not nec es sar ily im ply tech ni cal change be cause farm ers can sim ply use more
in puts on a per hec tare ba sis to in crease land pro duc tiv ity. Wages are the sec ond most
im por tant source of in come af ter ag ri cul tural pro duc tion for ru ral resi dents in In dia.
In come from wages can de rive from both ag ri cul tural and non ag ri cul tural sources.
The terms of trade vari able meas ures the im pact of changes in ag ri cul tural prices rela -
tive to non ag ri cul tural prices on ru ral pov erty.10 It is hy pothe sized that in the short run,
the poor may suf fer from higher ag ri cul tural prices be cause they are usu ally net buy ers 
of food grains. Popu la tion growth also af fects ru ral pov erty since higher growth in
popu la tion may in crease ru ral pov erty if there is in suf fi cient growth in ru ral em ploy -
ment. This is par ticu larly im por tant for a coun try like In dia where re sources are 
 limited and the popu la tion base is large. The per cent age of landless house holds is in -
cluded in the equa tion to meas ure the po ten tial im pact of ac cess to land on ru ral pov -
erty. Rain fall is in cluded to cap ture the di rect ef fects of varia tions in ag ri cul tural
pro duc tion on the poor, par ticu larly the ef fects of drought. The time trend vari able
should cap ture the time- fixed ef fects of other vari ables that are not in cluded in the
equa tion.

Equa tion (4) mod els the de ter mi na tion of TFP growth in ag ri cul ture. The TFP
growth in dex is the ra tio of an ag gre gated out put in dex to an ag gre gated in put in dex
(see equa tion [2]).11 The fol low ing vari ables were in cluded in the equa tion: cur rent
and lagged gov ern ment spend ing on ag ri cul tural re search and ex ten sion (RDE,
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8  All vari ables with out sub scripts in di cate ob ser va tions in year t at the state level. For pres en ta tion rea sons, the sub -
script is omit ted. The vari ables with sub script “–1,...–j” in di cate ob ser va tions in year t–1,..., t–j.
9 The popu la tion growth vari able is also likely to be an en doge nous vari able. But if this vari able is cor rected with cer -
tain state fixed ef fects such as cul tural and geo po liti cal fac tors, the bias of the es ti mated pa rame ters should be elimi -
nated by the dif fer ence form of all vari ables in the equa tion, as will be dis cussed later in the re port. In ad di tion, lagged 
popu la tion growth was used in stead of cur rent popu la tion growth to re duce the po ten tial si mul ta ne ity bias.
10  In stead of us ing the in fla tion rate in ru ral ar eas (Saith 1981; Ah lu walia 1985; Bell and Rich 1994; Datt and Ra val -
lion 1997), the terms of trade (ag ri cul tural prices rela tive to non ag ri cul tural prices) are used. The rea son is that in -
creases in ag ri cul tural prices may have even greater im pact on the ru ral poor than the gen eral price in dex since the
poor are usu ally net buy ers of ag ri cul tural prod ucts.
11  An other ad van tage of us ing TFP growth in stead of pro duc tion growth is that the TFP func tion has sig nifi cantly
fewer in de pend ent vari ables than the pro duc tion func tion. The pro duc tion func tion in cludes in put vari ables like la -
bor, land, fer til izer, ma chin ery, and draft ani mals as in de pend ent vari ables, in ad di tion to those vari ables in cluded in
the TFP func tion. Fewer in de pend ent vari ables in the TFP func tion help re duce po ten tial mul ti col line ar ity prob lems
in the es ti ma tion and help in crease the re li abil ity of the es ti mated co ef fi cients.



RDE–1,... RDE–i), the per cent age of ir ri gated cropped area in to tal cropped area (IR),
the lit er acy rate of the ru ral popu la tion (LITE), road den sity (ROADS), an nual rain fall
(RAIN), and a time trend (T).12 The first four vari ables should cap ture the pro duc tiv ity- 
enhancing ef fects of tech nolo gies, in fra struc ture, and edu ca tion, while the last two
vari ables should cap ture the im pact of rain fall and other omit ted vari ables on growth
in TFP. In the ini tial es ti ma tion, an ef fort was made to sepa rate out the dif fer en tial im -
pacts of pub lic and pri vate ir ri ga tion in the equa tion, but these two vari ables are too
highly cor re lated (about 0.7 even when both vari ables are dif fer enced). In stead, the
per cent age of cropped area un der both pri vate and pub lic ir ri ga tion is used in the fi nal
speci fi ca tion. Gov ern ment in vest ments in soil and wa ter con ser va tion (GCSSL) were
also in cluded in ear lier ver sions of the equa tion, but since the es ti mated co ef fi cient
was not sta tis ti cally sig nifi cant and its sign was very sen si tive to the model speci fi ca -
tion, the vari able was dropped in the fi nal model.

Equa tion (5) is a wage de ter mi na tion func tion. Ru ral wages are de ter mined by
growth in TFP, roads, lit er acy, health, and the time trend.13 The im pact of im proved
roads on wages is of ten ig nored in speci fy ing wage de ter mi na tion equa tions. Ig nor ing
this ef fect is likely to lead to un der es ti ma tion of the im pact of gov ern ment spend ing on 
pov erty, since wage in creases in duced by im proved ru ral roads can be po ten tially
large, bene fit ing work ers in ag ri cul tural and non ag ri cul tural ac tivi ties. Since data on
the health of the ru ral popu la tion are not avail able, cur rent and past gov ern ment ex -
pen di tures on health are used as in de pend ent vari ables in the wage equa tion.

Equa tion (6) de ter mines non ag ri cul tural em ploy ment. It is mod eled as a func -
tion of ru ral roads, elec tri fi ca tion, and edu ca tion; gov ern ment ex pen di tures on ru -
ral de vel op ment pro grams and soil and wa ter con ser va tion; and a time trend.
Im proved roads should help farm ers to set up small non farm busi nesses and to
mar ket their prod ucts. Im proved roads and edu ca tion also help farm ers to find jobs
in towns. Gov ern ment pro grams in ru ral de vel op ment such as the In te grated Ru ral
De vel op ment Pro grams and Ru ral Em ploy ment Schemes are de signed by the gov -
ern ment to al le vi ate ru ral pov erty and to gen er ate non ag ri cul tural and wage em -
ploy ment op por tu ni ties for ru ral la bor ers. Gov ern ment spend ing on soil and wa ter
con ser va tion is also of ten used by the gov ern ment to gen er ate wage em ploy ment
for farm ers, par ticu larly in drought years.

Equa tion (7) mod els the re la tion ship be tween gov ern ment in vest ment in ir ri ga -
tion and the per cent age of the cropped area un der ca nal ir ri ga tion. Since nearly all ca -
nal ir ri ga tion re sults from gov ern ment in vest ment, the cropped area un der ca nal
ir ri ga tion is used as a proxy for pub lic ir ri ga tion. In cluded in the equa tion are vari ables 
that rep re sent cur rent and past gov ern ment spend ing on ir ri ga tion (IRE, IRE–1,...,
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12  The ex pen di ture in the cur rent year is in cluded be cause some gov ern ment ex pen di ture on ex ten sion may af fect
cur rent pro duc tion growth. This is also true for other ex pen di tures such as those on roads, ir ri ga tion, power, and edu -
ca tion.
13  Acha rya and Pa panek (1995) con ducted a de tailed study ex plain ing ag ri cul tural wage trends in In dia. They ar gued 
that ag ri cul tural wages largely de pend on de mand for la bor in ag ri cul tural pro duc tion. How ever, they ig nored the im -
pact of in creased non farm ac tivi ties due to im prove ment of in fra struc ture and edu ca tion.



IRE–j), the ex tent of ru ral elec tri fi ca tion (the per cent age of vil lages that have been
elec tri fied), a lagged terms- of- trade vari able (ATT),14 and a time trend.

Equa tion (8) mod els the de ter mi nants of pri vate ir ri ga tion. It is hy pothe sized that
ca nal ir ri ga tion sup ported by the gov ern ment is of ten a pre cur sor to pri vate ir ri ga tion,
be cause it in creases the eco nomic re turns to in vest ments in wells and pump sets (by
rais ing the ground wa ter level). Pri vate ir ri ga tion is de fined as the per cent age of the
cropped area un der wells and tube wells, which are mostly the re sult of farm ers’ pri -
vate ini tia tives. Other de ter mi nants of pri vate ir ri ga tion in vest ment in equa tion (8) are
ru ral elec tri fi ca tion, the terms of trade, and the time trend.

Equa tions (9), (10), and (11) model the re la tion ships be tween lagged gov ern ment
ex pen di tures on roads, edu ca tion, and ru ral elec tri fi ca tion and the avail able stock of
these vari ables. In equa tion (9), the stock of roads (meas ured in den sity form) is speci -
fied as a lagged func tion of gov ern ment ex pen di tures on roads (ROADE, ROADE–1,
...,ROADE–k ) and time trend T. Simi larly, the lit er acy rate at any point in time is a
lagged func tion of past gov ern ment spend ing on edu ca tion (EDU, EDU–1,...EDU–m)
and time T (equa tion [10]). The per cent age of vil lages that are elec tri fied de pends on
past gov ern ment spend ing on power (PWRE, PWRE–1, ..., PWRE–n) and the time event 
(equa tion [11]).

Equa tion (12) mod els the ef fect of pro duc tiv ity growth on ac cess to land (meas -
ured as the in ci dence of landless ness). It has of ten been ar gued that im proved pro -
ductivity as a re sult of tech no logi cal change and in fra struc ture im prove ments has
wors ened eq uity prob lems in ru ral ar eas. En doge niz ing ac cess to land in the model
should cap ture these ef fects.

Equa tion (13) de ter mines the terms of trade. Growth in TFP in the state and at the
na tional level (TFPn) in creases the ag gre gate sup ply of ag ri cul tural prod ucts, and
there fore re duces ag ri cul tural prices. Lower prices will help the poor if they are net
buy ers of grains. The in clu sion of na tional TFP growth will help to re duce any up ward
bias in the es ti ma tion of the pov erty al le via tion ef fects of gov ern ment spend ing within 
each state, since TFP growth in other states will also con trib ute to lower food prices
through the na tional mar ket. A world price in dex of rice, wheat, and corn is in cluded in 
the equa tion to cap ture the im pact of in ter na tional mar kets on do mes tic ag ri cul tural
prices. Some demand- side vari ables were also in cluded in an ear lier ver sion of the
equa tion, such as popu la tion and in come growth, but they were not sig nifi cant and
were dropped from the equa tion. Part of the ef fects of these omit ted vari ables is cap -
tured by the time trend vari able.
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14  To test whether there is any dif fer ence in the im pact of cur rent and capi tal ac count ex pen di tures, both a capi tal
stock vari able (us ing seven- years lag) and a cur rent ex pen di ture vari able for ir ri ga tion are used in equa tion (7). The
re sults re veal that capi tal ex pen di ture has a sig nifi cant and posi tive ef fect on the per cent age of ir ri ga tion, but the cur -
rent ex pen di ture has a small, nega tive, but sta tis ti cally in sig nifi cant im pact on the per cent age of ir ri ga tion. This
seems to in di cate that gov ern ment may have over spent on the cur rent ac count and un der spent on the capi tal ac count.
But fur ther study is needed to clar ify the ex act defi ni tion of these two ac counts. Simi lar tests could not be done for
gov ern ment ex pen di ture on roads, edu ca tion, ag ri cul tural R&D, ru ral de vel op ment, wel fare of sched uled castes and
tribes and other back ward classes, be cause these gov ern ment ex pen di tures are mainly from the cur rent ac count.



Marginal Effects of Government Expenditures on Poverty

By dif fer en ti at ing equa tions (3) to (13), the mar ginal im pact and elas tici ties of dif fer -
ent types of gov ern ment ex pen di tures on ru ral pov erty can be de rived.

The im pact of gov ern ment in vest ment in ag ri cul tural re search and de vel op ment in 
year t–i on pov erty at year t can be de rived as:

dP/dRDE–i = (∂P/∂TFP)(∂TFP/∂RDE–i)
  + (∂P/∂WAGES)(∂WAGES/∂TFP)(∂TFP/∂RDE–i)
  + (∂P/LANDN)(∂LANDN/∂TFP)(∂TFP/∂RDE–i)
  + (∂P/∂TT)(∂TT/∂TFP)(∂TFP/∂RDE–i). (14)

The first term on the right-hand side of equa tion (14) cap tures the im pact on pov -
erty of gov ern ment in vest ments in R&D through yield- enhancing tech nolo gies such
as im proved va rie ties and there fore TFP.15 In creased TFP also af fects pov erty through
changes in wages, ac cess to land, and rela tive prices, which are cap tured in the re main -
ing terms of the right- hand side of the equa tion. By ag gre gat ing the to tal ef fects of all
past gov ern ment ex pen di tures over the lag pe riod, the sum of mar ginal ef fects is ob -
tained for any par ticu lar year.

The im pact of gov ern ment in vest ment in ir ri ga tion in year t–j on pov erty in year t
is de rived as16

dP/dIRE–j = (∂P/∂TFP)(∂TFP/∂IR)(∂PUIR/∂IRE–j)
   + (∂P/∂WAGES)(∂WAGES/∂TFP)(∂TFP/∂IR)(∂PUIR/∂_IRE–j)
   + (∂P/LANDN)(∂LANDN/∂TFP)(∂TFP/∂IR)(∂PUIR/∂IRE–j)
   + (∂P/∂TT)(∂TT/∂TFP)(∂TFP)(∂TFP/∂IR)(∂PUIR/∂IRE–j)
   + (∂P/∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)(∂PUIR/∂IRE–j)
   + ∂P/∂WAGES)(∂WAGES/∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)

(∂PUIR/∂IRE–j)
   + (∂P/LANDN)(∂LANDN/∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)

(∂PUIR/∂IRE–j)
   + (∂P/∂TT)(∂TT/∂TFP)(∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)

(∂PUIR/∂IRE–j). (15)

As with gov ern ment in vest ments in ag ri cul tural R&D, the im pact of gov ern ment
in vest ments in ir ri ga tion is cap tured through im proved pro duc tiv ity, wages, ac cess to
land, and rela tive prices (terms 1 to 4 of equa tion [15]). But gov ern ment ir ri ga tion also 
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15  The terms are sepa rated by “+”.
16  It is as sumed that both pri vate and pub li c ir ri ga tion have the same im pact on pro duc tiv ity growth, which is cal cu -
lated through equa tion (4).



af fects pri vate ir ri ga tion, which in turn also af fects pro duc tiv ity and pov erty. These in -
di rect ef fects are cap tured in terms 5 to 8 of equa tion (15).

The im pact of gov ern ment in vest ment in ru ral roads in year t–k on pov erty in year
t is de rived as

dP/dROADE–k = (∂P/∂TFP)(∂TFP/∂ROADS)(∂ROADS/∂ROADE–k)
  + (∂P/∂WAGES)(∂WAGES/∂TFP)(∂TFP/∂ROADS)

(∂ROADS/∂ROADE–k)
  + (∂P/∂LANDN)(∂LANDN/∂TFP)(∂TFP/∂ROADS)

(∂ROADS/∂ROADE–k)
   + (∂P/∂TT)(∂TT/∂TFP)(∂TFP/∂ROADS)

(∂ROADS/∂ROADE–k)
   + (∂P/∂NAEMPLY)(∂NAEMPLY/∂ROADS)(∂ROADS/∂ROADE–k)
   + (∂P/∂WAGES)(∂WAGES/∂ROADS)(∂ROADS/∂ROADE–k). (16)

The first term on the right-hand side of equa tion (16) meas ures the di rect ef fects of 
im proved pro duc tiv ity on pov erty at trib ut able to a greater road den sity. Terms 2, 3,
and 4 are the in di rect ef fects of im proved pro duc tiv ity through changes in wages, ac -
cess to land, and prices. Term 5 cap tures the ef fects on pov erty of greater non ag ri cul -
tural em ploy ment op por tu ni ties. The sixth term of the equa tion is the im pact of
im proved ag ri cul tural wages aris ing from gov ern ment in vest ment in roads.

The im pact of gov ern ment in vest ment in edu ca tion in year t–m on pov erty in year
t is de rived as

dP/dEDE–m = (∂P/∂TFP)(∂TFP/∂LITE)(∂LITE/∂EDE–m)
  + (∂P/∂TT)(∂TT/∂TFP)(∂TFP/∂LITE)(∂LITE/∂EDE–m)
  + (∂P/∂LANDN)(∂LANDN/∂TFP)(∂TFP/∂LITE)(∂LITE/∂EDE–m)
  + (∂P/∂WAGES)(∂WAGES/∂TFP)(∂TFP/∂LITE)(∂LITE/∂EDE–m)
  + (∂P/∂NAEMPLY)(∂NAEMPLY/∂LITE)(∂LITE/∂EDE–m)
  + (∂P/∂WAGES)(∂WAGES/∂LITE)(∂LITE/∂EDE–m). (17)

As with gov ern ment in vest ment in roads, the first four terms of equa tion (17) cap -
ture the im pact of gov ern ment in vest ment in edu ca tion through im proved ag ri cul tural
pro duc tiv ity. Terms 5 and 6 cap ture the im pact of gov ern ment in vest ments in edu ca -
tion on pov erty through im proved non farm em ploy ment op por tu ni ties and changes in
ru ral wages.

The im pact of gov ern ment in vest ment in elec tric ity in year t–n on ru ral pov erty in
year t is de rived as fol lows:

dP/dPWRE–n = (∂P/∂TFP)(∂TFP/∂IR)(∂PUIR/∂PVELE)(∂PVELE/∂PWRE–n)
 + (∂P/∂WAGES)(∂WAGES/∂TFP)(∂TFP/∂IR)(∂PUIR/∂PVELE)

(∂PVELE/∂PWRE–n)
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+ (∂P/(LANDN)(∂LANDN/∂TFP)(∂TFP/∂IR)(∂PUIR/∂PVELE)
(∂PVELE/∂PWRE–n)

+ (∂P/∂TT)(∂TT/∂TFP)(∂TFP/∂IR)(∂PUIR/∂PVELE)
(∂PVELE/∂PWRE–n)

+ (∂P/∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)(∂PUIR/∂PVELE)
(∂PVELE/∂PWRE–n)

+ (∂P/∂WAGES)(∂WAGES/∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)
(∂PUIR/∂PVELE)(∂PVELE/∂PWRE–n)

+ (∂P/(LANDN)(∂LANDN/∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)
(∂PUIR/∂PVELE)(∂PVELE/∂PWRE–n)

+ (∂P/∂TT)(∂TT/∂TFP)(∂TFP/∂IR)(∂PRIR/∂PUIR)(∂PUIR/∂PVELE)
(∂PVELE/∂PWRE–n) (∂P/∂NAEMPLY)(∂NAEMPLY/∂PVELE)
(∂PVELE/∂PWRE–n). (18)

The first 10 terms meas ure the ef fect of gov ern ment in vest ment in power through
im proved ir ri ga tion. The last terms cap ture the ef fect of im proved elec tri fi ca tion on
pov erty aris ing from non ag ri cul tural em ploy ment op por tu ni ties.

The ef fects of gov ern ment ex pen di tures on ru ral and com mu nity de vel op ment ex -
pen di tures is de rived as

dP/dGER DEV = (∂P/∂NAEMPLY)(∂NAEMPLY/∂GERDEV). (19)

This type of ex pen di ture af fects ru ral pov erty by im prov ing non ag ri cul tural em -
ploy ment op por tu ni ties.

Gov ern ment in vest ments in health af fect pov erty through im proved ag ri cul tural
wages:

dP/dHELE–r = (∂P/∂WAGES)/(∂WAGES/∂HELE–r). (20)

Gov ern ment in vest ments in soil and wa ter con ser va tion af fect ru ral pov erty
through im proved non farm em ploy ment:

dP/dGCSSL=(∂P/∂NAEMPLY)(∂NAEMPLY/∂GCSSL). (21)
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CHAPTER 5

Data, Model Estimation, and Results

Data Sources and Measurement

Ta ble 4 pres ents the defi ni tions of each vari able used in the es ti ma tion of the
model. The head- count ra tio, which meas ures pov erty as a per cent age of the

ru ral popu la tion fal ling be low the pov erty line, is used in this analy sis. Ru ral
popu la tion un der the pov erty line is sim ply the per cent age of poor mul ti plied by
the to tal ru ral popu la tion. Other meas ures, such as the poverty- gap in dex, the
squared poverty- gap in dex, and the Sen in dex, are also used by many schol ars to
sup ple ment the head- count ra tio. There are three rea sons why the pov erty gap was
not used as the de pend ent vari able in the model. First, poli cy mak ers in de vel op ing
coun tries are mostly in ter ested in the in ci dence of pov erty. Sec ond, Datt and Ra -
val lion’s (1997) find ings show that the signs and mag ni tudes of pa rame ters in the
pov erty equa tion do not change very much, whether pov erty is meas ured as the in -
ci dence of pov erty or by a poverty- gap in dex. Third, us ing the in ci dence of pov -
erty al lows us to cal cu late the mar ginal im pact of an ad di tional unit of gov ern ment 
spend ing on the number of poor peo ple re duced.

The head- count ra tio data used in this analy sis were con structed by Gau rav Datt
and are pub lished in a World Bank (1997) pub li ca tion. Datt used the pov erty line origi -
nally de fined by and more re cently en dorsed by the Plan ning Com mis sion, which is
based on a nu tri tional norm of 2,400 calo ries per per son per day. It is de fined as the
level of av er age per cap ita to tal ex pen di ture at which this norm is typi cally at tained,
and it is equal to a per cap ita monthly ex pen di ture of Rs 49 at all- India ru ral prices for
Oc to ber 1973–June 1974.

The meas ure of TFP growth has al ready been de fined. But there have been
many es ti mates of TFP in In dian ag ri cul ture over the years. Many ar gue that the
cost data used in ag gre gat ing to tal in put may af fect TFP meas ures to a great ex tent. 
In or der to test the sen si tiv ity of the TFP meas ures us ing dif fer ent ap proaches, the
pri mal ap proach was also used. First, a pro duc tion func tion for In dian ag ri cul ture
was es ti mated, us ing the dis trict level data. Then the pro duc tion elas tici ties of in -
puts (land, la bor, fer til izer, ma chin ery, and ani mals) were used to con struct TFP
growth at the state level. The re sults are simi lar to those ob tained by us ing the cost
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shares (the dual ap proach). But the ear lier ap proach is pre ferred be cause the elas -
tici ties used in the sec ond ap proach do not vary by states.

The road den sity vari able is de fined as the length of road per unit of geo graphic
area. Edu ca tion is meas ured us ing the lit er acy rate, de fined as the per cent age of lit er ate
peo ple in the to tal ru ral popu la tion more than seven years old. Pub lic ir ri ga tion is de -
fined as the per cent age of the to tal cropped area un der ca nal ir ri ga tion, and pri vate ir ri -
ga tion is de fined as the per cent age of the to tal cropped area un der well and tube- well
ir ri ga tion. The elec tri fi ca tion vari able meas ures the per cent age of all vil lages that have
ac cess to elec tric ity. The ru ral wage used is the male la bor rate in real terms de flated by
the con sumer price in dex for ag ri cul tural la bor. These vari ables were ag gre gated from
dis trict-level data, which were ob tained from the Plan ning Com mis sion through the Na -
tional Cen ter for Ag ri cul tural Pol icy and Eco nom ics Re search, New Delhi.

Non ag ri cul tural em ploy ment is meas ured as the per cent age of non ag ri cul tural
em ploy ment in to tal ru ral em ploy ment.17 Data on non ag ri cul tural em ploy ment are
only re ported by the Na tional Sta tis tics Serv ice for every five years be gin ning in 1973. 
The data for other years were es ti mated by geo met ric in ter po la tion.

The terms of trade vari able is meas ured as the change in ag ri cul tural prices rela -
tive to non ag ri cul tural prices. The landless vari able is meas ured as the per cent age of
ru ral house holds clas si fied as landless. Since the landless data are only avail able every 
10 years from cen sus sur veys be gin ning in 1953, the data for in ter me di ate years were
es ti mated by geo met ric in ter po la tion.

Gov ern ment ex pen di ture data by state were ob tained from Fi nances of State 
 Governments, vari ous is sues, pub lished by the Re serve Bank of In dia.18 All the ex pen -
di tures are de flated into 1960/61 prices us ing a state con sumer price in dex for ag ri cul -
tural labor. They in clude ex pen di tures from both the cur rent (for main te nance and
operation) and the capi tal (in vest ment) ac counts.

Ag ri cul tural R&D ex pen di ture in cludes gov ern ment ex pen di ture on ag ri cul tural
re search and ex ten sion. Gov ern ment ex pen di ture on ir ri ga tion in cludes spend ing on
flood con trol. But prior to 1985, it was un der the head ing of mi nor ir ri ga tion, mul ti pur -
pose river proj ects, and ir ri ga tion, navi ga tion, drain age, and flood con trol proj ects in
the In dian fi nan cial re port ing sys tem. Gov ern ment ex pen di ture on roads, edu ca tion,
power, and health in ru ral ar eas are cal cu lated from to tal state level ex pen di tures
scaled down by the pro por tion of the to tal popu la tion liv ing in ru ral ar eas. In stead of
us ing cur rent and past ex pen di tures, stock vari ables are used to meas ure the im pact of
gov ern ment spend ing on ru ral de vel op ment and soil and wa ter con ser va tion. A three-
 year lag struc ture is used with weights of 0.4, 0.3, 0.2, and 0.1 for the cur rent year, t–1,
t–2, and t–3, re spec tively. These ex pen di tures usu ally have im me di ate and short- run
im pacts on ru ral pov erty.
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17  Em ploy ment is de fined as usual status, if more than half of a work er’s time is en gaged in a par ticu lar em ploy ment
cate gory.
18  For more de tails on the defi ni tion and clas si fi ca tion of gov ern ment ex pen di tures on ag ri cul ture, ref er to the Da ta -
base and guide on gov ern ment fi nances in In dian ag ri cul ture, by New Con cept Con sult ing Serv ices (1990).



Model Es ti ma tion

Double- log func tional forms are used for all the equa tions in the sys tem. More flexi ble 
func tional forms such as the trans log or quad ratic im pose fewer re stric tions on the es -
ti mated pa rame ters, but when these were tried, many of the es ti mated co ef fi cients
were not sta tis ti cally sig nifi cant be cause of mul ti col line ar ity prob lems.

The model de fined by equa tion sys tem (3) to (13) in cor po rates in ter de pend en cies
among gov ern ment in vest ment, tech nol ogy, in fra struc ture, pro duc tiv ity growth, ru ral
em ploy ment gen era tion, wages, and ru ral pov erty. How ever, many econo mists have
ar gued that gov ern ment in vest ment may it self be an en doge nous vari able. Binswan -
ger, Khand ker, and Ro senz weig (1989) ar gued that gov ern ment may al lo cate its in -
vest ment based on agro cli matic con di tions, that is, high- potential ar eas may re ceive
more re sources from gov ern ment than ar eas with low po ten tial. If this is true, gov ern -
ment in vest ment be hav ior should be mod eled in the equa tions sys tem as well. How -
ever, it is dif fi cult to quan tify the agro cli matic con di tions needed as po ten tial
ex plana tory vari ables, which may in clude sea sonal rain fall, tem pera ture, soil, to pol -
ogy, and so forth. An nual rain fall is ex plic itly in cluded in the pov erty and pro duc tiv ity
equa tions be cause it is the only agro cli matic vari able avail able at the state level for the
last sev eral dec ades. For other vari ables, the fol low ing pro ce dure is used to re duce or
even elimi nate the bias, since these vari ables are usu ally fixed over time: for ex am ple,
cer tain cul tural fac tors such as re lig ion and geo graphic char ac ter is tics such as their to -
pol ogy and dis tance to ur ban and in dus trial cen ters. Let the fol low ing equa tion rep re -
sent any equa tion in the si mul ta ne ous sys tem:

Y = βX + γZ + ε, (22)

where Y is the de pend ent vari able, X is a vec tor of gov ern ment in vest ment vari ables, Z
is a vec tor of other in de pend ent vari ables, and ε is an er ror term. If the gov ern ment al -
lo cates its in vest ment based on agro cli matic con di tions, then X is cor re lated with the
er ror term ε. By ig nor ing this en doge ne ity, the es ti mates of β vec tor will be  biased.

Sup pose ε = ei + eit , where ei is a time in vari ant re gional fixed ef fect rep re sent ing
agro cli matic con di tions and eit is white noise. This fixed ef fect can, in prin ci ple, be
pre dicted by gov ern ment in de ter min ing its in vest ment al lo ca tion across re gions.

Tak ing the first dif fer ence of equa tion (22),

Yit – Yi, t–1 = β(Xit – Xi, t–1) + γ(Zit – Zi, t–1) + εit – εi, t–1, or

y = βx + γz + ε, (23)
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where y and z are the first dif fer ences of Y and X, and ε = eit – ei, t–1. Since eit is purely
white noise, it is un likely that x is cor re lated with ε. There fore, any bias in the β es ti -
mates will be re duced.19

Based on this rea son ing, all vari ables (ex cept the time trend) in the analy sis were
first trans formed into geo met ric an nual growth rates in loga rithm form, dx = ln(xt/xt–n)/n,
where xt and xt–n rep re sent the ob ser va tions on x at time t and t–n, re spec tively, and n is
the number of years be tween two pe ri ods when data are avail able. If n=1, then dx is
sim ply a first dif fer ence in loga rithms. This trans for ma tion avoids the prob lem of 
 different time in ter vals be tween ob ser va tions.20 It also al le vi ates po ten tial mul ti col -
line ar ity prob lems among many de pend ent vari ables on the right- hand side of the
equa tions and re duces the bias due to meas ure ment er rors.21

Lags and Dis tri bu tions of Pub lic In vest ments

The lead times can be long be fore gov ern ment in vest ments in R&D, roads, edu ca tion,
power, health, and ir ri ga tion af fect ag ri cul tural pro duc tion, but once they kick in, the
ef fects can last a long time. One of the thorn ier prob lems to re solve when in clud ing
gov ern ment in vest ment vari ables in a pro duc tion or pro duc tiv ity func tion con cerns
the choice of ap pro pri ate lag struc ture. Most past stud ies use stock vari ables, which
are usu ally weighted av er ages of cur rent and past gov ern ment ex pen di tures on cer tain
in vest ments such as R&D. But what weights and how many years lag should be used
in the ag gre ga tion are cur rently is sues of some con ten tion in the lit era ture.22 Since the
shape and length of these in vest ments are largely un known, a free- form lag struc ture is 
used in the es ti ma tion: cur rent and past gov ern ment ex pen di tures on cer tain in vest -
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19  Two other ap proaches to cor rect the po ten tial bias were tried. In the first ap proach, gov ern ment ex pen di tures on
R&D, ir ri ga tion, roads, power, health, ru ral de vel op ment, and soil and wa ter con ser va tion were es ti mated as func -
tions of state GDP and fixed time and state ef fects, us ing the an nual data from 1953 to 1993. The pre dicted value was
used in stead of ac tual gov ern ment ex pen di tures to es ti mate the equa tions sys tem. Very lit tle change was found in the
es ti mated pa rame ters.
   In the sec ond ap proach, seven equa tions were added to the sys tem with gov ern ment ex pen di tures as func tions of
state GDP and lagged terms- of- trade vari ables (since all vari ables are in dif fer ence forms, fixed  effects in these equa -
tions have been elimi nated), and the sys tem was re es ti mated. Again, the re sults showed lit tle  difference.
20  For more in for ma tion on how to re duce es ti mated bi ases due to en doge ne ity of de pend ent vari ables, omit ted vari -
ables, and meas ure ment er rors us ing the dif fer ence pro ce dure, ref er to Hsiao 1986.
21  F tests were con ducted for all equa tions in the sys tem to test whether the slopes of all vari ables changed be tween
pre- 1986 and post- 1986. For the pov erty, TFP, wages, non ag ri cul tural em ploy ment, pub li c ir ri ga tion, pri vate ir ri ga -
tion, and edu ca tion equa tions, the hy pothe sis that there have been no struc tural changes could not be re jected at the
95 per cent sig nifi cance level. How ever, for the equa tions for power, terms of trade, and landless ness, the hy pothe sis
is re jected, which means that there have been struc tural shifts in the equa tions (the slopes of co ef fi cients have
shifted). These changes do not af fect the fi nal re sults fun da men tally, be cause these changes have oc curred mainly in
the power, price, and landless equa tions, and these equa tions are not domi nant fac tors in de ter min ing ru ral pov erty.
How ever, add ing slope dum mies to all vari ables in the sys tem would re duce the de grees of free dom sub stan tially.
22  Al ston, Nor ton, and Par dey (1998) ar gue that re search lag may be much longer than pre vi ously thought, or even
in fi nite. But in many de vel op ing coun tries, the na tional ag ri cul tural re search sys tems are much younger than those in
de vel oped coun tries (of ten 30 to 50 years old), and ap plied re search is more com mon. There fore, it is cer tain that re -
search lags in de vel oped coun tries are much shorter than those in de vel op ing coun tries.



ment items such as R&D, ir ri ga tion, roads, power, and edu ca tion are in cluded in the
equa tions for pro duc tiv ity (equa tion 4), tech nol ogy (equa tion 7), in fra struc ture (equa -
tions 9 and 11), and edu ca tion (equa tion 10). Then sta tis ti cal tools are used to test and
de ter mine the ap pro pri ate length of lag for each in vest ment ex pen di ture.

Vari ous pro ce dures have been sug gested for de ter min ing the ap pro pri ate lag length.
The ad justed R2 and Akaike’s In for ma tion Cri te ria (AIC) are used by many econo mists
(Greene 1993). In this re port, the ad justed R2 is used. Since es ti mat ing R2 from the si -
mul ta ne ous sys tem does not pro vide the cor rect in for ma tion on the fit ness of the es ti ma -
tion, the ad justed R2 es ti mated from the sin gle equa tion is used.23 The op ti mal length is
de ter mined when the ad justed R2 reaches its maxi mum. The AIC is simi lar in spirit to
the ad justed R2 in that it re wards good ness of fit, but it pe nal izes the loss of de grees of
free dom. The lags de ter mined by the ad justed R2 ap proach are 13 years for R&D, 8
years for ir ri ga tion, 11 years for edu ca tion, 7 years for power, 7 years for roads, and 10
years for health. These lags are con sid ered short com pared with much longer lags ob -
tained for the United States (Par dey and Craig 1989; Al ston, Nor ton, and Par dey 1998).

An other prob lem re lated to the es ti ma tion of lag dis tri bu tion is that in de pend ent
vari ables (for ex am ple, RDE, RDE–1, RDE–2, ... and RDE–i in the TFP func tion) are of ten
highly cor re lated, mak ing the es ti mated co ef fi cients sta tis ti cally in sig nifi cant. Many
ways of tack ling this prob lem have been pro posed. The most popu lar ap proach is to use
what are called poly no mial dis trib uted lags, or PDLs. In a PDL, the co ef fi cients are all
re quired to lie on a poly no mial of some de gree d. In this re port, PDLs with de gree 2 are
used. In this case, it is only nec es sary to es ti mate three in stead of i+1 pa rame ters for the
lag dis tri bu tion. For more de tailed in for ma tion on this sub ject, re fer to David son and
MacK in non 1993. Once the lengths of lags are de ter mined, the si mul ta ne ous equa tion
sys tem can be es ti mated with the PDLs and ap pro pri ate lag length for each in vest ment.24

Es ti ma tion Re sults

The re sults of the sys tems equa tion es ti ma tion are pre sented in Ta ble 5. Most of the co -
ef fi cients in the es ti mated sys tem are sta tis ti cally sig nifi cant at the 5 per cent con fi -
dence level (one- tail test) or bet ter.25
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23  The single- equation es ti ma tion of lag length in the tech nol ogy, in fra struc ture, and edu ca tion equa tions will not
cause any bi ases of the es ti mated lag lengths since there are no en doge nous vari ables in the right- hand side of the
equa tions. For the pro duc tiv ity equa tion, the in clu sion of the an nual rain fall and time trend vari ables in ad di tion to
the use of the first dif fer ence of all vari ables should re duce the bias of es ti mated pa rame ters due to the en doge ne ity of
gov ern ment in vest ment in R&D.
24  The sums of the co ef fi cients from PDLs and free- form lag struc ture are not sig nifi cantly dif fer ent for all types of
ex pen di ture ex cept R&D. The summed co ef fi cient of R&D ex pen di ture from PDLs is sub stan tially larger than that
from free- form lag struc ture (0.296 ver sus 0.091). There fore, the es ti mated pro duc tiv ity and pov erty ef fects from
free- form lag struc ture are also sub stan tially lower than those from PDL dis tri bu tion.
25  R2 is usu ally lower when de pend ent and in de pend ent vari ables are trans formed into the dif fer ence form. The
growth rates used for both de pend ent and in de pend ent vari ables are equiva lent to the dif fer ence form in loga rithm.
The model with tra di tional double- log forms at the level for all equa tions were also es ti mated for com pari son pur -
poses. Both the t-va lues and R2s are much bet ter than those ob tained un der the dif fer ence form in Ta ble 5 (al most all
co ef fi cients are sta tis ti cally sig nifi cant and R2s range from 0.70 to 0.95).



Ta ble 5—De ter mi nants of ru ral pov erty in In dia: Si mul ta ne ous equa tion sys tem

Num ber Equa tion R2

  (3) P = –0.073* – 0.164 TFP* – 0.205 WAGES* + 0.189 TT* – 0.458 NAEMPLY* + 0.000 LANDN – 0.849 POP + 0.380 RAIN 0.117
  (4) TFP = –0.034 + 0.296 TRDE* + 0.145 IR* + 0.231 ROADS* + 0.532 LITE* + 0.356 RAIN* 0.296
  (5) WAGES =  0.089* + 0.111 TFP* + 0.316 ROADS* + 1.457 LITE* + 0.005 THELE 0.133
  (6) NAEM PLY = –0.027 + 0.046 GERDEV* + 0.208 ROADS* + 0.503 LITE* +  0.025 GCSSL* 0.022
  (7) PUIR = –0.035 + 0.120 TIRE* + 0.06 PVELE + 0.07 ATT 0.127
  (8) PRIR = –0.007 + 0.926 PUIR* – 0.127 ATT + 0.013 PVELE  0.697
  (9) ROADS =  0.007* + 0.315 TROADE* 0.113
(10) LITE =  0.032* + 0.084 TEDE* 0.270
(11) PVELE =  0.232 + 0.072 TPWRE* 0.167
(12) LANDN =  0.031 + 0.026 TFP 0.022
(13) TT = –0.025 – 0.176 TFP* – 0.563 TFPn* + 0.279 WAPI * 0.379

Notes:    Co ef fi cients for ex pen di tures on R&D (TRDE), ir ri ga tion (TIRE), roads (TROADE), edu ca tion (TEDE), power (TPWRE), and health (THELE) are sums of co ef fi cients
of cur rent and lagged ex pen di tures. Co ef fi cients for time- trend vari ables are not re ported. 

* Sig nifi cant at the 5 per cent level.



The es ti mated pov erty equa tion (equa tion [3]) sup ports the find ings of many pre -
vi ous stud ies. Im prove ments in ag ri cul tural pro duc tiv ity, higher ag ri cul tural wages,
and in creased non ag ri cul tural em ploy ment op por tu ni ties have all con trib uted sig nifi -
cantly to re duc ing pov erty, whereas im prove ments in the terms of trade for ag ri cul ture
have an im me di ate and nega tive short- term im pact on the ru ral poor (Misra and Ha zell 
1996).26 Popu la tion growth, the in ci dence of landless ness, and an nual rain fall all have
in sig nifi cant di rect ef fects on pov erty.

The es ti mated TFP equa tion (equa tion [4]) shows that ag ri cul tural re search and
ex ten sion, im proved roads, ir ri ga tion, and edu ca tion have all con trib uted sig nifi cantly 
to growth in TFP. The co ef fi cient re ported here for ag ri cul tural re search and ex ten sion
is the sum of the past 13 years of co ef fi cients from the PDL dis tri bu tion. The sig nifi -
cance test is the joint t test of the three pa rame ters of the PDLs.

The es ti mated wage equa tion (5) shows that TFP growth and in vest ments in ru ral
roads, edu ca tion, and health have all con trib uted to in creases in ag ri cul tural wages.
The es ti mated non ag ri cul tural em ploy ment equa tion (equa tion [6]) shows the im por -
tance of gov ern ment ex pen di tures on ru ral de vel op ment and soil and wa ter con ser va -
tion in cre at ing ad di tional ru ral em ploy ment. Ad di tion ally, in vest ments in roads and
lit er acy have also been suc cess ful in pro mot ing non ag ri cul tural em ploy ment.

The es ti mated pub lic ir ri ga tion equa tion (equa tion [7]) con firms that the per cent -
age of the cropped area un der ca nal ir ri ga tion is pri mar ily a re sult of gov ern ment in -
vest ment, and that this has also been a sig nifi cant cata lytic force in driv ing pri vate
in vest ment in well and tube- well ir ri ga tion (equa tion [8]). Im prove ments in the terms
of trade seem not to have been a sig nifi cant fac tor in en cour ag ing ei ther pub lic or pri -
vate in vest ment in ir ri ga tion.

The es ti mated re sults for equa tions (9), (10), and (11) show that gov ern ment in -
vest ments in roads, edu ca tion, and power have con trib uted to the de vel op ment of
roads, to in creased lit er acy, and to the in creased per cent age of vil lages that are elec tri -
fied. Most of the co ef fi cients are sta tis ti cally sig nifi cant.

The es ti mated equa tion (12) for the in ci dence of ru ral landless ness shows that
growth in TFP does lead to an in crease in landless ness. But the co ef fi cient is small and 
sta tis ti cally in sig nifi cant. This may be due to the in ter po la tion of miss ing ob ser va tions 
of the landless vari able.  Fi nally, the es ti mated terms of trade equa tion (equa tion [13])
con firms that in creases in TFP at the na tional and state lev els do ex ert a down ward
pres sure on ag ri cul tural prices, wors en ing the terms of trade for ag ri cul ture. It also
shows that do mes tic ag ri cul tural prices are highly cor re lated with world ag ri cul tural
prices.

The es ti mated model shows clearly that im prove ments in ag ri cul tural pro duc tiv -
ity not only re duce ru ral pov erty di rectly by in creas ing in come (equa tion [3]), but they
also re duce pov erty in di rectly by im prov ing wages (equa tion [5]) and low er ing ag ri -
cul tural prices (equa tion [13]). On the other hand, im prove ments in ag ri cul tural pro -
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26  A vari able of ex pen di ture on ru ral de vel op ment (meas ured in stock terms with a three- year lag) is also in cluded in
the road and pro duc tiv ity equa tions. The co ef fi cients are not sta tis ti cally sig nifi cant in ei ther of the equa tions.



duc tiv ity con trib ute to wors en ing pov erty by in creas ing landless ness (equa tion [12]),
though this ef fect is rela tively small.

Ru ral Pov erty Elas tici ties and Mar ginal Im pact

The to tal ef fects of gov ern ment spend ing on ru ral pov erty and ag ri cul tural pro duc tiv -
ity are shown in Ta ble 6. Two im pact meas ures are pre sented. The first meas ure is the
elas tic ity of each item of gov ern ment spend ing, and this gives the per cent age change
in pov erty or pro duc tiv ity cor re spond ing to a 1 per cent change in gov ern ment ex pen -
di ture on that item. Be cause a dou ble log func tion is used, the elas tici ties are ob tained
di rectly from the de riva tives in equa tions (14) through (21). Since all ex pen di tures are
meas ured in ru pees, these elas tici ties pro vide a meas ure of the rela tive growth and
poverty- reducing bene fits that arise from ad di tional ex pen di tures on dif fer ent items,
where the in creases are pro por tional to ex ist ing lev els of ex pen di ture. The to tal elas -
tici ties for each ex pen di ture item are de com posed into their vari ous di rect and in di rect
com po nents in Fig ures 6 to 13.27

The sec ond meas ure is the mar ginal re turn (meas ured in pov erty and pro duc tiv ity
units) for an ad di tional Rs 100 bil lion of gov ern ment ex pen di ture. This meas ure is di -
rectly use ful for com par ing the rela tive bene fits of equal in cre mental in creases in ex -
pen di tures on dif fer ent items, and it pro vides cru cial in for ma tion for poli cy mak ers in
set ting fu ture pri ori ties for gov ern ment ex pen di ture in or der to fur ther in crease pro -
duc tiv ity and re duce ru ral pov erty. The mar ginal re turns were cal cu lated by mul ti ply -
ing the elas tici ties by the ra tio of the pov erty or pro duc tiv ity vari able to the rele vant
gov ern ment ex pen di ture item in 1993. Ta ble 6 also shows the number of poor peo ple
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Ta ble 6—Ef fects on pov erty and pro duc tiv ity of ad di tional gov ern ment
ex pen di tures

Ex pen di ture
 vari able

Elas tici ties
Mar ginal im pact of spend ing
Rs 100 bil lion at 1993 prices Num ber of poor

re duced
/Rs mil lion spentPov erty TFP Pov erty TFP 

(per cent)
R&D –0.065* (2)  0.296* (1) –0.48*  (2)  6.98* (1)   91.4* (2) 
Ir ri ga tion –0.007  (5)  0.034* (4) –0.04    (6)  0.56* (3)    7.4  (5) 
Roads –0.066* (1)  0.072* (2) –0.87*  (1)  3.03* (2)  165.0* (1) 
Edu ca tion –0.054* (3)  0.045* (3) –0.17*  (3)  0.43* (4)   31.7* (3) 
Power –0.002  (6)  0.0007 (5) –0.015  (8)  0.02  (5)    2.9  (7) 
Soil and wa ter –0.0004 (7)       0 (6) –0.035* (7)     0  (6)    6.7* (6) 
Ru ral de vel op ment –0.019* (4)  n.a. –0.15*  (5)  n.a.   27.8* (4) 
Health –0.0007 (8)  n.a. –0.02    (4)  n.a.    4.0  (8) 

Note:   Num bers in pa ren the ses are ranks. TFP is to tal fac tor pro duc tiv ity. n.a. is not avail able.
* Sig nifi cant at the 5 per cent level.

27  TRDE, TIRE, TROADE, TEDE, TPWRE, and THELE in Fig ures 6, 7, 8, 9, 11, and 12 rep re sent the co ef fi cients
summed over the lag pe ri od that af fects the cur rent year’s pro duc tion growth and pov erty al le via tion.



who would be raised above the pov erty line for each Rs 1 mil lion of ad di tional in vest -
ment in an ex pen di ture item.

An im por tant fea ture of the re sults in Ta ble 6 is that all the productivity- enhancing
in vest ments con sid ered of fer a “win- win” strat egy for re duc ing pov erty, while in creas -
ing ag ri cul tural pro duc tiv ity at the same time. There ap pear to be no trade- offs be tween
these two goals. How ever, there are siz able dif fer ences in the pro duc tiv ity gains and
pov erty re duc tions ob tained for in cre mental in creases in each ex pen di ture item.
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Fig ure 6—Ef fects on pov erty of gov ern men tal ex pen di tures on ag ri cul tural
research and development



Gov ern ment ex pen di ture on roads has by far the larg est im pact on ru ral pov erty. If
the gov ern ment were to in crease its in vest ment in roads by Rs 100 bil lion (at 1993
con stant prices), the in ci dence of ru ral pov erty would be re duced by 0.9 per cent.
Moreo ver, for each in crease in in vest ment in roads of Rs 1 mil lion, 165 poor peo ple
would be lifted above the pov erty line. These im pacts on pov erty are nearly twice as
large as those of the next best pov erty re ducer—gov ern ment in vest ment in agri -
cultural R&D. In vest ment in roads also con trib utes im por tantly to growth in TFP. An
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Fig ure 7—Ef fects on pov erty of gov ern men tal ex pen di tures on irrigation
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Fig ure 8—Ef fects on pov erty of gov ern men tal ex pen di tures on roads



ad di tional Rs 100 bil lion in vested in roads would in crease TFP growth by 3 per cent.
This growth ef fect is sec ond only to in vest ments in ag ri cul tural R&D.

In vest ment in roads re duces ru ral pov erty through pro duc tiv ity growth, but it also
in creases non ag ri cul tural em ploy ment op por tu ni ties and leads to higher wages (Fig -
ure 8). The pro duc tiv ity ef fect ac counts for 24 per cent of the to tal im pact on pov erty,
non ag ri cul tural em ploy ment ac counts for 55 per cent, and in creases in ru ral wages ac -
count for the re main ing 31 percent. Of the to tal pro duc tiv ity ef fect on pov erty, 75 per -
cent arises from the di rect im pact of roads in in creas ing in comes, while the re main ing
25 per cent arises from lower ag ri cul tural prices (15 per cent) and in creased wages (10
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Fig ure 9—Ef fects on pov erty of gov ern men tal ex pen di tures on education



per cent). An in crease in the in ci dence of landless ness aris ing from the in duced pro -
duc tiv ity growth has no sig nifi cant im pact on ru ral pov erty.

Gov ern ment in vest ment in ag ri cul tural re search and de vel op ment (R&D) has the
sec ond larg est ef fect on ru ral pov erty, but the larg est im pact of any in vest ment on
growth in TFP. An other Rs 100 bil lion of in vest ment in R&D would in crease TFP
growth by al most 7 per cent and re duce the in ci dence of ru ral pov erty by 0.5 per cent.
Moreo ver, an other Rs 1 mil lion spent on R&D would raise 91 poor peo ple above the
pov erty line (Ta ble 6). R&D has a smaller im pact on pov erty than roads be cause it
only af fects pov erty through im proved pro duc tiv ity, and it has not been par ticu larly
tar geted to the poor by the gov ern ment (Fig ure 6). If fu ture ag ri cul tural R&D were
more de lib er ately tar geted to the poor, it might well have a greater im pact on pov erty
(Ha zell and Fan 1998).

Gov ern ment spend ing on edu ca tion has the third larg est im pact on ru ral pov erty re -
duc tion. An ad di tional Rs 1 mil lion spent on edu ca tion would raise 32 poor peo ple
above the pov erty line. Most of this ef fect arises from greater non farm em ploy ment op -
por tu ni ties and in creased wages (Fig ure 9). Edu ca tion, at least when meas ured as a sim -
ple lit er acy ra tio, as it is here, has only a mod est im pact on growth in ag ri cul ture’s TFP.
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Fig ure 10—Ef fects on pov erty of gov ern men tal ex pen di tures on rural and
community development
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Fig ure 11—Ef fects on pov erty of gov ern men tal ex pen di tures on power



Gov ern ment ex pen di ture on ru ral de vel op ment has the fourth larg est im pact on
pov erty re duc tion. An other Rs 1 mil lion of ex pen di ture would raise 28 poor peo ple
above the pov erty line, an im pact com pa ra ble to ad di tional in vest ment in edu ca tion.
But un like other in vest ments with simi lar or greater im pacts on pov erty, ru ral de vel op -
ment ex pen di tures have no dis cerni ble im pact on TFP growth in ag ri cul ture, and
hence do not pro vide a long- term so lu tion to the pov erty prob lem (Fig ure 10).28

Gov ern ment ex pen di ture on ir ri ga tion has the fifth larg est im pact on ru ral pov erty
re duc tion. An other Rs 1 mil lion of ex pen di ture would raise 7 poor peo ple above the
pov erty line. How ever, pub lic ir ri ga tion in vest ments have the third larg est im pact on
TFP growth; an ad di tional Rs 100 bil lion would add 0.6 per cent to the TFP growth
rate.29 Pub lic ir ri ga tion af fects pov erty through its im pact on pro duc tiv ity, and this im -
pact is en hanced by its cata lytic role in stimu lat ing ad di tional pri vate in vest ment in ir -
ri ga tion (Fig ure 7).
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Fig ure 12—Ef fects on pov erty of gov ern men tal ex pen di tures on health

28  Dreze, Lan jouw, and Sharma (1998) also con cluded that ex cept for the mod est suc cess of a pro gram pro vid ing
two wa ter hand pumps near the low- caste quar ters, the pro grams have been ex tremely dis ap point ing.
29  The lesser im pact of ir ri ga tion on ag ri cul tural pro duc tion and pro duc tiv ity growth was also con firmed by Even -
son, Pray, and Rosegrant (1998). They es ti mated that the mar ginal in ter nal rate of re turn is only about 4 to 6 per cent
for ir ri ga tion, but 45 per cent for ex ten sion, and 55 to 59 per cent for re search. 



Gov ern ment ex pen di ture on power has posi tive but small and sta tis ti cally in sig -
nifi cant im pacts on both ru ral pov erty and pro duc tiv ity growth. This may be be cause
the gov ern ment has al ready in vested heav ily in ru ral elec tri fi ca tion and the mar ginal
re turns from ad di tional in vest ments are now low. Not only is the size of power ex pen -
di ture rela tively large in the gov ern ment’s budget (50 per cent greater than ex pen di ture 
on roads in 1993), but cur rent ac count ex pen di ture has also in creased enor mously
since 1990; about 90 per cent of all ru ral vil lages are al ready elec tri fied (Ta ble 2). More 
than 90 per cent of the to tal power ef fects are de rived from non farm em ploy ment,
while the re main ing ef fect arises from pro duc tiv ity in creases ob tained through im -
proved ir ri ga tion (Fig ure 11).

Ad di tional gov ern ment ex pen di tures on soil and wa ter con ser va tion and health
have small im pacts on ru ral pov erty, and the im pact is sta tis ti cally in sig nifi cant in the
case of health. They also have no dis cerni ble ef fects on ag ri cul tural pro duc tiv ity growth.
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Fig ure 13—Ef fects on pov erty of gov ern men tal ex pen di tures on soil and water
conservation



CHAPTER 6

Conclusions

Us ing state- level data for 1970 to 1993, a si mul ta ne ous equa tions model is de vel -
oped for this report to es ti mate the di rect and in di rect ef fects of dif fer ent types

of gov ern ment ex pen di ture on ru ral pov erty and pro duc tiv ity growth in In dia. The re -
sults show that gov ern ment spend ing on productivity- enhancing in vest ments (es pe -
cially ag ri cul tural re search and ex ten sion), ru ral in fra struc ture (es pe cially roads and
edu ca tion), and ru ral de vel op ment tar geted di rectly to the ru ral poor, all con trib ute to
re duc tions in ru ral pov erty, and most also con trib ute to growth in ag ri cul tural pro duc -
tiv ity.30 But their ef fects on pov erty and pro duc tiv ity dif fer greatly.

The model is also used to es ti mate the mar ginal re turns to ag ri cul tural pro duc tiv -
ity growth and pov erty re duc tion ob tain able from ad di tional gov ern ment ex pen di tures 
on dif fer ent tech nol ogy, in fra struc ture, and so cial in vest ments. Ad di tional gov ern -
ment ex pen di ture on roads is found to have the larg est im pact on pov erty re duc tion as
well as a sig nifi cant im pact on pro duc tiv ity growth. It is a domi nant “win- win” strat -
egy. Ad di tional gov ern ment spend ing on ag ri cul tural re search and ex ten sion has the
larg est im pact on ag ri cul tural pro duc tiv ity growth, and it also leads to large bene fits
for the ru ral poor. It is an other domi nant “win- win” strat egy. Ad di tional gov ern ment
spend ing on edu ca tion has the third larg est im pact on ru ral pov erty re duc tion, largely
as a re sult of the in creases in non farm em ploy ment and ru ral wages that it in duces.

Ad di tional ir ri ga tion in vest ment has the third larg est im pact on growth in ag ri cul -
tural pro duc tiv ity and a smaller im pact on ru ral pov erty re duc tion, even al low ing for
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30  The re sults ob tained from this study dif fer sharply from those of Datt and Ra val lion (1997), who used the ag gre -
gate state de vel op ment ex pen di tures and found in sig nifi cant cor re la tion with ru ral pov erty re duc tion. In an other
study, Sen (1997) found that while the ag gre gate state ex pen di tures have a posi tive and sig nifi cant im pact on ru ral
pov erty, he could not ob tain simi lar re sults us ing the in di vid ual items of gov ern ment ex pen di tures. This may be due
to the dif fer ent speci fi ca tions of the mod els.



trickle- down bene fits.31 Ad di tional gov ern ment spend ing on ru ral and com mu nity de -
vel op ment, in clud ing In te grated Ru ral De vel op ment Pro grams, con trib utes to re duc -
tions in ru ral pov erty, but its im pact is smaller than ex pen di tures on roads, ag ri cul tural
R&D, and edu ca tion. Ad di tional gov ern ment ex pen di tures on soil and wa ter con ser -
va tion and health have no im pact on pro duc tiv ity growth, and their ef fects on pov erty
al le via tion through em ploy ment gen era tion and wage in creases are also small.

The re sults of this study have im por tant pol icy im pli ca tions. In or der to re duce  rural
pov erty, the In dian gov ern ment should give pri or ity to in creas ing its spend ing on ru ral
roads and ag ri cul tural re search and ex ten sion. These types of in vest ment not only have a 
large im pact on pov erty per ru pee spent, but they also pro duce the great est growth in ag -
ri cul tural pro duc tiv ity. Ad di tional gov ern ment spend ing on ir ri ga tion has sub stan tial
pro duc tiv ity ef fects, but no dis cerni ble im pact on pov erty re duc tion. The im pact of  gov -
ern ment spend ing on power is smaller than other productivity- enhancing in vest ments,
and its pov erty ef fect is also small. While these in vest ments have been es sen tial in the
past for sus tain ing ag ri cul tural growth, the lev els of in vest ment stocks achieved may
now be such that it may be more im por tant to main tain those cur rent stocks rather than to 
in crease them fur ther. Ad di tional gov ern ment spend ing on ru ral de vel op ment is an ef -
fec tive way of help ing the poor in the short term, but since it has lit tle im pact on ag ri cul -
tural pro duc tiv ity, it con trib utes lit tle to long- term so lu tions to the pov erty prob lem.
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31  In creased in vest ment in ir ri ga tion played a large role in pro duc tion growth dur ing the Green Revo lu tion; with out
these in vest ments the re turns to in vest ments in roads and R&D would have been much smaller. In deed, these higher
re turns are con di tional on the past in vest ments in ir ri ga tion. How ever, it is the mar ginal re turns of each ad di tional
unit of in vest ments that is meas ured here. Given the past in vest ments, add ing more money to ir ri ga tion may yield
lower re turns to pro duc tiv ity growth and pov erty re duc tion than in vest ing in roads and ir ri ga tion.



APPENDIX

Sup ple men tary Ta bles
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Ta ble 7—De vel op ment ex pen di tures, by state, 1970–93

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(1960/61 Rs mil lion)

1970 1,083    462    795    877    344      70    276    753    612
1971 1,350    478    926 1,114    506    235    385    858    743
1972 1,347    439    963 1,226    420    269    410 1,190    720
1973 1,339    403    856 1,180    503    236    414 1,042    729
1974 1,325    426    911 1,269    528    234    418 1,023    691
1975 1,949    505 1,470 1,315    683    225    549 1,452    886
1976 2,353    593 1,662 1,821    829    267    542 1,600 1,090
1977 2,870    796 1,471 1,980    789    358    667 1,796 1,251
1978 3,347    892 2,020 2,245 1,051    500    930 2,247 1,414
1979 3,406    854 2,077 2,657 1,100    518    754 2,326 1,554
1980 3,386    975 2,402 2,901 1,100    534    818 2,242 1,742
1981 3,517 1,073 2,682 3,237 1,214    617    862 2,645 1,841
1982 4,152 1,268 3,266 4,044 1,485    683    874 3,180 1,924
1983 4,493 1,309 2,494 3,682 1,356    565    824 2,599 1,619
1984 5,057 1,566 3,159 4,081 1,486    669    967 3,096 1,727
1985 5,549 1,711 3,852 3,699 1,605    811 1,163 3,481 2,169
1986 6,332 1,793 4,009 4,759 1,700    894 1,273 3,994 2,120
1987 5,887 1,925 3,909 5,262 1,726    994 1,463 3,939 2,008
1988 6,238 1,928 4,208 5,183 1,691    998 1,288 3,613 2,039
1989 6,756 2,053 4,353 5,337 1,769    951 1,410 4,000 2,159
1990 7,282 2,068 4,864 5,482 1,795    994 1,661 4,007 2,330
1991 6,592 2,176 4,238 5,574 1,774    861 1,420 4,461 2,324
1992 6,693 1,960 4,381 6,029 1,861    851 1,327 4,386 2,300
1993 8,003 2,033 4,341 5,749 1,781 1,044 1,474 5,253 2,407
An nual growth rate (per cent)
    1970–79 13.57   7.05 11.26 13.11 13.78 24.97 11.81 13.35 10.91
    1980–89   7.98   8.63   6.83   7.01   5.42   6.62   6.24   6.65   2.41
    1990–93   3.19 –0.57 –3.72   1.60 –0.26   1.64 –3.91   9.44   1.09
    1970–93   9.08   6.65   7.66   8.52   7.41 12.49   7.55   8.81   6.14

Source: Calculated by the authors using data from Re serve Bank of In dia, vari ous years.
Notes:     As sam’s ex pen di tures are de flated us ing West Ben gal’s con sumer price in dex for ag ri cul tural la bor, and Hi -
machal Pradesh and Jammu and Kashmir’s ex pen di tures are de flated by Pun jab’s con sumer price in dex  for la bor. 
n.a. is not avail able.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal

All
India

   770   1,504    443    449    709 1,155 1,252    842 12,398
1,003   1,433    564    588    913 1,450 1,821 1,146 15,513
   983   1,810    610    664    935 1,528 1,956 1,331 16,803
   956   2,360    623    742    866 1,467 1,885 1,040 16,639
   975   1,946    521    726    763 1,105 2,057 1,157 16,076
1,366   2,541    665    976 1,185 1,541 2,991 1,602 21,900
1,866   3,242    869 1,315 1,438 1,953 3,884 1,770 27,094
1,883   3,558    987 1,026 1,420 2,245 3,447 1,744 28,287
2,252   4,522 1,235 1,216 1,834 2,591 4,382 2,716 35,392
2,475   4,622 1,104 1,515 1,890 2,662 4,396 2,415 36,325
2,842   4,649 1,414 1,360 1,793 3,239 4,292 2,647 38,336
3,099   5,335 1,588 1,617 2,224 3,728 4,998 3,145 43,421
3,441   6,305 1,860 1,856 2,402 4,260 5,493 3,598 50,091
3,376   5,878 1,262 1,838 2,379 3,715 5,585 2,818 45,792
3,644   6,575 1,555 1,868 2,252 4,244 6,748 3,451 52,145
3,713   7,262 1,716 2,275 2,437 4,427 6,265 3,562 55,697
4,104   7,997 1,978 2,073 3,112 4,542 7,392 3,770 61,843
4,372   7,887 1,940 2,888 3,713 4,878 6,534 3,825 63,148
4,375   8,342 2,090 2,487 3,162 4,735 7,182 4,077 63,634
4,313   9,488 2,164 2,455 2,955 5,672 7,819 4,417 68,070
4,860   9,654 2,524 2,542 3,466 6,043 8,656 4,852 73,080
4,568   7,873 2,387 3,716 4,021 7,896 7,490 4,028 71,397
4,978   8,842 2,516 2,307 4,188 6,945 9,123 4,095 72,782
5,327 10,580 2,540 2,201 4,146 6,689 7,351 4,539 75,457

13.85 13.28 10.68 14.46 11.50 9.72 14.98 12.42 12.69
  4.74   8.25   4.84   6.78   5.71 6.42   6.89   5.85   6.59
  3.11   3.10   0.22 –4.70   6.15 3.44 –5.30 –2.20   1.07
  8.77   8.85   7.89   7.15   7.98 7.94   8.00   7.60   8.17
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Ta ble 8—Per cap ita de vel op ment ex pen di tures, by state, 1970–93

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(1960/61 Rs/person
1970   31   34 16   46   42   21   72   34   34
1971   38   34 18   57   60   69   98   38    41
1972   37   31 18   61   49   78 102   52   39
1973   36   28 16   58   57   67 101   45   39
1974   35   29 17   60   58   65 100   44   36
1975   51   34 26   61   74   62 128   61   46
1976   60   39 29   83   88   72 124   64   55
1977   72   51 25   88   81   95 149   70   62
1978   83   56 34   99 107 130 203   86   70
1979   83   53 34 115 110 133 161   88   77
1980   82   59 39 123 108 134 171   84   85
1981   84   64 43 136 117 152 176   98   89
1982   97   74 51 167 140 166 175 116   92
1983 103   76 38 149 125 135 161   93   77
1984 114   89 47 163 134 156 184 109   82
1985 123   94 56 145 141 186 215 120 103
1986 137   96 57 184 146 200 229 135 100
1987 126 101 54 200 145 218 257 131   94
1988 131   99 57 195 140 215 221 118   96
1989 139 103 58 198 143 201 236 129 101
1990 148 102 64 200 142 206 272 127 108
1991 131 105 54 201 138 175 227 139 108
1992 131   93 55 214 141 169 207 135 106
1993 154   94 54 201 133 204 225 159 111
An nual growth rate (per cent)
    1970–79 11.67  5.10   9.03 10.79 11.37 22.77   9.40 11.13 9.37
    1980–89   6.12  6.39   4.61   5.37   3.20   4.57   3.66   4.89 1.91
    1990–93   1.47 –2.53 –5.65   0.17 –2.28 –0.35 –6.11   7.68 0.74
    1970–93   7.25  4.58   5.48   6.66   5.17 10.39   5.09   6.94 5.25

Source: Cal cu lated by the authors us ing data from Re serve Bank of In dia, vari ous years.
Notes:    Ru ral popu la tion is used to cal cu late per cap ita ex pen di ture.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan Ta mil Nadu

Ut tar
Pradesh West Ben gal

22   43 22   43   33   40 16 25
28   41 28   56   42   50 24 34
27   50 29   62   42   52 25 38
26   65 30   68   38   49 23 29
26   52 24   65   32   36 25 32
35   67 30   86   49   50 36 43
47   84 39 114   57   63 45 47
47   90 44   87   55   71 39 45
55 113 54 102   70   81 49 69
60 114 48 126   71   82 49 60
67 113 60 111   66   99 47 65
72 128 67 130   80 113 53 76
79 149 77 147   84 127 58 85
76 136 51 143   81 110 57 65
80 149 62 143   75 123 68 78
80 161 67 171   79 127 61 79
86 174 76 153   99 128 71 82
90 169 73 209 115 136 61 81
88 176 78 177   96 131 66 85
85 197 79 172   87 155 70 90
94 197 91 176 100 163 76 97
87 158 84 252 114 210 65 79
92 174 88 154 116 182 77 78
97 205 87 145 112 173 61 85

11.67 11.34   8.89 12.51 8.68 8.30 12.76 10.19
  2.61   6.36   3.09   5.00 3.23 5.06   4.69   3.63
  1.07   1.37 –1.41 –6.23 3.79 2.16 –7.20 –4.19
  6.64   6.98   6.13   5.37 5.40 6.56   5.85   5.42
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Ta ble 9—Per cent age of cropped ar ea sown with high- yielding va rie ties, by
state, 1970–95

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana 

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(per cent)

1970 11.93   6.13 14.16 14.90 20.45 6.09 n.a. 10.38 17.50
1971 15.31   9.56 19.30 15.32 29.85 5.89 n.a. 10.62 29.06
1972 24.85 12.98 27.46 13.27 33.50 6.62 n.a. 17.45 12.79
1973 31.75 12.85 33.85 15.06 44.78 6.50 n.a. 18.24 18.45
1974 40.01 14.68 21.66 14.06 51.64 6.48 n.a. 24.00 11.15
1975 40.06 13.85 26.44 15.71 52.69 6.14 n.a. 35.74 17.39
1976 37.22 17.84 31.55 17.76 52.05 5.93 n.a. 25.14 18.05
1977 42.35 22.94 34.51 18.54 59.87 6.09 n.a. 32.42 20.50
1978 44.04 23.99 30.30 19.38 62.44 6.00 n.a. 35.10 20.12
1979 42.15 16.57 34.40 23.89 62.23 5.93 n.a. 34.11 22.15
1980 53.26 18.63 32.27 23.43 65.29 5.71 n.a. 42.94 28.71
1981 48.88 23.45 33.20 24.06 68.15 5.89 n.a. 39.14 22.59
1982 53.88 27.10 36.77 22.67 71.05 5.87 n.a. 36.71 28.04
1983 51.84 26.02 35.23 28.19 70.43 5.86 n.a. 38.35 28.65
1984 58.74 29.18 35.81 27.58 74.87 5.62 n.a. 40.53 28.19
1985 62.63 34.02 36.03 23.03 69.77 5.78 n.a. 41.23 28.73
1986 62.97 36.93 36.81 21.20 65.47 5.79 n.a. 36.05 23.26
1987 67.50 36.34 37.97 26.56 77.19 5.91 n.a. 36.68 24.43
1988 65.07 36.68 38.24 31.96 74.41 5.91 n.a. 39.95 19.88
1989 72.87 38.43 41.85 28.92 79.63 6.08 n.a. 41.00 22.82
1990 74.73 46.14 44.43 35.05 80.12 5.99 n.a. 43.00 25.61
1991 79.03 52.47 46.50 31.27 89.26 6.42 n.a. 46.20 28.70
1992 80.00 38.74 48.53 35.16 65.34 6.47 n.a. 46.76 26.22
1993 83.29 38.29 47.42 33.86 68.90 6.84 n.a. 47.48 35.10
1994 82.69 41.59 46.78 39.53 75.73 7.79 n.a. 47.93 34.21
1995 83.00 41.59 45.93 40.00 78.41 8.02 n.a. 48.00 33.35

Source: Compiled from various state statistical abstracts and published government data.
Note:      n.a. is not avail able.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

  5.08 15.21   4.10 55.81   4.83 37.00 35.99 12.42 17.07
  7.44 11.27   6.38 54.67   6.04 46.00 36.41 13.53 19.24
10.26 14.95   8.66 58.10   7.48 51.58 37.52 17.38 22.83
15.25 21.08   7.36 63.85   7.52 50.30 37.84 16.68 25.23
18.18 19.31   6.79 71.78   9.97 47.37 40.13 18.52 26.40
20.97 27.38   9.87 71.55 12.39 39.87 39.98 21.12 29.05
24.29 34.35 12.14 70.98 13.37 48.50 41.48 26.30 31.60
25.49 38.35 13.93 78.48 12.48 49.48 41.96 30.76 34.40
25.94 39.40 18.47 73.28 12.70 48.91 50.95 35.83 36.24
19.05 40.67 22.53 78.71 12.53 48.07 53.56 36.83 36.95
32.37 51.35 24.23 84.21 22.79 56.77 46.35 30.59 40.45
26.93 40.17 27.31 87.79 11.50 65.33 53.92 32.80 40.12
27.83 44.14 30.06 87.00 12.18 74.81 58.57 35.35 42.61
32.49 43.87 30.34 88.74 14.06 61.84 47.25 35.46 40.50
34.94 55.55 33.02 90.98 18.15 62.17 47.71 39.86 44.56
36.82 52.01 30.64 94.56 16.96 59.37 49.59 39.75 44.31
42.63 56.50 35.58 92.35 15.60 59.15 52.17 38.60 45.62
41.19 58.82 42.61 96.94 17.95 56.92 52.96 42.82 48.46
43.25 59.25 39.68 90.79 13.25 62.55 50.51 45.34 46.82
47.26 63.25 42.57 93.55 11.85 67.00 51.00 45.01 53.39
45.83 66.09 50.66 96.75 13.47 72.51 53.28 38.79 53.36
58.57 68.71 51.85 97.31 15.54 66.95 53.29 51.06 57.29
59.24 67.86 50.78 96.40 16.77 56.63 50.70 46.86 55.83
43.60 68.60 47.01 93.27 20.48 55.44 46.94 48.02 57.48
64.01 73.47 43.92 89.45 20.59 53.75 47.90 54.91 64.49
66.00 74.00 44.99 90.00 16.63 55.00 48.00 56.94 59.20
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Ta ble 10—Per cent age of cropped ar ea ir ri gated, by state, 1970–95

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(per cent)
1970 30.37   8.67 27.52 13.72 39.69 15.25 36.31 12.43 21.08
1971 30.93   9.36 27.11 13.67 39.81 15.25 36.52 12.52 18.74
1972 29.26   9.45 26.89 14.09 42.20 15.68 37.10 15.13 18.93
1973 28.27   9.62 28.73 14.79 46.56 17.85 38.18 12.91 18.78
1974 30.83 10.00 31.28 15.14 49.92 17.25 39.34 13.30 18.80
1975 32.00 10.11 29.94 15.99 50.47 17.30 40.01 13.93 18.82
1976 33.43 10.38 30.98 16.85 53.96 17.15 40.72 15.83 18.82
1977 33.73 10.67 32.16 17.71 54.57 17.27 41.37 15.07 18.25
1978 34.35 10.91 34.96 18.58 53.04 17.27 41.65 15.83 13.47
1979 35.45 11.30 34.95 19.25 52.77 17.37 42.39 16.06 13.69
1980 34.36 11.58 35.30 20.79 60.10 17.33 40.63 15.90 13.88
1981 34.75 11.74 34.94 21.78 61.05 17.38 40.05 16.36 14.48
1982 35.36 11.82 36.34 23.09 58.81 17.43 40.18 16.55 14.99
1983 35.62 11.50 36.41 23.29 66.35 17.42 40.29 16.55 14.99
1984 38.33 11.67 37.30 24.97 59.85 17.40 40.40 17.51 14.99
1985 37.55 12.07 37.75 23.30 63.58 17.41 40.60 18.92 15.05
1986 36.56 12.16 39.75 22.86 65.68 17.41 41.02 18.35 17.72
1987 38.27 12.17 40.43 23.12 61.82 17.42 39.33 19.76 14.85
1988 37.66 12.20 39.82 23.83 80.24 17.72 39.45 19.80 18.46
1989 38.05 12.18 39.89 26.02 62.45 17.64 42.77 23.57 17.98
1990 40.01 12.83 40.12 26.15 69.72 18.05 39.55 22.78 12.69
1991 40.41 12.30 39.98 25.69 76.10 18.46 41.50 23.05 12.22
1992 42.22 12.51 40.25 25.25 77.60 17.53 40.97 24.39 12.00
1993 41.59 12.40 39.99 27.00 75.92 17.59 34.74 24.37 12.50
1994 43.19 12.36 39.63 26.99 76.60 17.65 34.61 25.56 12.50
1995 43.51 12.73 41.56 26.90 79.59 18.99 39.55 25.90 14.06

Source: Compiled from various state statistical abstracts and published government data.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

  8.47   8.45 16.58 74.47 14.68 45.56 38.06 20.34 23.34
  8.47   8.46 16.58 74.47 14.67 45.71 38.40 21.14 23.41
  9.25   9.04 10.41 76.21 14.55 45.98 39.09 19.04 23.20
  9.49   8.51 18.16 76.50 16.66 47.70 39.83 21.04 24.56
  9.40   9.12 17.76 76.43 15.01 48.03 40.19 22.56 24.79
  9.40   9.82 18.23 76.43 15.38 47.91 40.79 23.10 25.18
  9.40 10.48 18.69 76.34 15.65 47.30 41.33 23.64 25.82
  9.40 11.17 19.15 76.43 15.34 47.17 40.34 24.18 26.05
10.47 11.68 18.72 80.73 18.19 46.53 42.75 24.72 27.07
11.20 11.84 19.09 82.41 19.75 45.98 43.64 25.13 27.69
10.76 11.88 19.89 86.46 23.73 46.02 43.94 25.54 28.46
11.55 12.04 19.25 84.73 21.61 47.49 45.12 25.94 28.72
11.63 12.67 19.81 85.23 20.01 44.75 44.31 26.33 28.76
11.63 11.74 21.42 85.23 22.72 42.27 45.58 26.73 29.18
11.63 11.41 23.08 84.64 22.03 42.79 47.16 27.11 29.61
11.63 11.63 25.14 89.58 22.11 42.57 49.27 27.50 30.39
13.77 11.61 26.67 90.09 21.30 47.50 51.25 27.88 31.17
15.89 12.16 27.52 90.20 24.66 43.36 53.72 28.26 32.35
15.49 11.55 28.02 90.50 28.54 42.43 57.41 28.63 33.41
17.03 13.56 29.99 91.27 21.53 43.85 56.26 28.74 33.12
16.92 14.01 30.26 91.24 23.43 45.19 55.33 29.02 33.49
20.01 12.10 23.50 93.69 24.39 44.45 56.17 31.06 33.80
18.03 11.45 21.56 92.84 25.92 46.17 56.64 31.26 33.72
18.34 11.16 19.23 93.02 27.20 46.19 56.97 33.27 33.54
18.79 11.10 17.53 93.21 28.82 46.14 57.69 31.00 33.50
18.39 11.24 16.24 93.25 30.25 46.60 58.29 31.39 33.74
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Ta ble 11—Per cent age of vil lages elec tri fied, by state, 1970–95

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana 

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

 (per cent)
1970 34.31 61.44 13.49 23.82   68.13   24.90   8.66   57.84 100.00
1971 34.55 63.20 13.89 26.53   91.56   25.79   9.27   58.00 100.00
1972 39.65 64.09 14.17 30.64   91.09   29.02   9.87   58.92 100.00
1973 41.95 65.18 14.68 30.39   92.23   32.57 11.44   58.74 100.00
1974 44.56 66.10 16.30 32.04   92.43   35.53 14.89   58.92 100.00
1975 45.27 66.88 24.31 34.81   92.69   38.83 18.70   62.59 100.00
1976 49.11 67.73 25.77 35.76   92.97   40.01 22.44   65.02 100.00
1977 57.82 68.60 27.77 40.49   93.25   43.00 35.99   65.02 100.00
1978 62.19 69.51 29.73 46.50   93.79   48.40 45.06   69.38 100.00
1979 65.33 70.55 30.97 54.68   93.89   53.80 50.50   72.14 100.00
1980 68.87 71.54 30.28 63.49   94.23   58.74 55.42   75.10 100.00
1981 74.24 72.51 34.77 72.66 100.00   63.19 59.71   80.58 100.00
1982 79.42 73.64 39.02 76.98 100.00   70.10 65.13   85.57 100.00
1983 83.08 75.25 44.80 79.42 100.00   75.53 74.96   89.81 100.00
1984 86.71 76.53 49.77 83.76 100.00   81.00 77.50   92.98 100.00
1985 89.07 77.54 50.44 89.52 100.00   86.47 82.58   96.76 100.00
1986 90.93 78.98 53.28 93.08 100.00   91.80 87.37   99.65 100.00
1987 92.24 80.58 57.18 94.21 100.00   96.87 89.67 100.00 100.00
1988 94.39 82.03 60.14 96.11 100.00 100.00 91.18 100.00 100.00
1989 95.54 82.93 63.35 96.45 100.00 100.00 91.64 100.00 100.00
1990 95.53 84.31 66.14 96.75 100.00 100.00 93.24 100.00 100.00
1991 95.84 84.66 66.76 96.90 100.00 100.00 93.81 100.00 100.00
1992 95.79 84.91 67.05 97.03 100.00 100.00 94.00 100.00 100.00
1993 95.89 84.93 67.30 97.16 100.00 100.00 95.00 100.00 100.00
1994 95.91 85.21 67.57 97.16 100.00 100.00 95.11 100.00 100.00
1995 95.95 86.87 67.38 97.16 100.00 100.00 94.52 100.00 100.00

Source: Compiled from various state statistical abstracts and published government data.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

11.70 29.46   7.91   50.53 63.56 54.15 25.89   8.83 33.98
11.71 32.74 11.19   56.04 63.82 58.17 26.64   9.80 36.19
14.23 35.89 16.09   57.83 63.96 62.79 27.39 10.76 37.58
15.85 39.12 17.75   61.70 63.71 66.79 28.21 16.30 39.48
16.49 42.48 21.01   70.52 64.01 70.78 28.71 24.48 41.98
18.64 45.73 26.10   79.07 64.43 74.95 29.82 26.54 44.54
20.21 49.00 29.65   87.63 64.59 79.15 31.00 27.47 46.62
21.17 52.17 33.44   98.55 64.88 83.36 31.84 30.51 49.12
24.82 55.48 37.05   98.61 64.23 87.61 33.61 32.48 51.91
29.36 58.43 40.30   99.20 64.34 91.96 34.99 34.52 54.59
34.06 63.66 43.14   99.50 65.23 95.76 36.98 36.03 57.64
38.70 70.30 45.81   99.50 64.82 97.11 40.98 40.83 61.41
44.28 72.46 45.98   99.52 64.93 97.37 43.37 47.35 64.54
49.89 75.70 48.04   99.59 65.36 97.97 47.25 51.71 67.53
55.35 78.96 50.41   99.75 64.80 98.15 50.89 53.84 70.62
60.40 80.82 51.77   99.85 65.72 98.19 55.07 56.62 73.22
64.59 81.50 54.13   99.94 66.30 98.31 58.68 59.99 75.13
69.54 88.59 57.61 100.00 66.67 98.41 61.92 63.71 77.96
75.00 90.28 60.97 100.00 67.48 98.53 64.85 67.70 80.59
80.66 92.02 63.79 100.00 70.45 99.68 67.84 72.06 82.78
84.15 92.16 65.92 100.00 75.73 99.71 69.76 76.24 84.53
87.50 92.31 70.26 100.00 78.45 99.71 71.46 77.34 85.55
89.75 92.55 74.40 100.00 79.50 99.69 73.11 78.23 86.30
91.88 92.67 78.10 100.00 81.35 99.92 74.55 78.77 87.22
94.34 92.76 80.19 100.00 82.56 99.92 76.26 79.15 88.00
94.36 93.82 86.04 100.00 83.36 99.92 77.38 78.92 89.01
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Ta ble 12—Per cent age of ru ral popu la tion that is lit er ate, by state, 1970–95

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana 

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(per cent)
1970 19.31 27.15 16.75 27.65 24.67 32.99 14.03 23.08 55.07
1971 19.73 28.23 17.13 28.38 24.97 33.77 14.44 23.48 55.88
1972 20.19 29.56 17.25 28.89 25.38 34.27 14.86 23.97 56.90
1973 20.46 30.65 17.62 29.88 25.71 34.76 15.49 24.57 57.75
1974 21.16 31.89 18.03 30.32 26.08 35.24 16.00 25.26 58.82
1975 21.45 33.38 18.40 31.21 26.33 35.85 16.28 25.62 59.94
1976 22.02 34.76 18.68 32.03 26.72 36.32 16.71 26.26 61.06
1977 22.49 36.08 18.95 32.84 27.15 36.77 17.33 26.80 61.99
1978 23.01 37.74 19.33 33.57 27.52 37.44 17.97 27.35 63.17
1979 23.55 39.58 19.75 34.49 28.14 38.30 18.46 27.95 64.54
1980 24.03 41.46 20.14 35.20 28.47 38.69 19.11 28.67 65.72
1981 24.21 44.16 20.24 36.15 28.91 39.42 19.73 29.32 66.97
1982 24.67 44.24 20.74 36.91 28.76 40.41 20.28 29.72 68.03
1983 25.03 44.48 21.34 37.71 28.91 41.65 21.00 30.32 68.92
1984 25.38 44.45 21.57 38.50 28.91 42.63 21.56 30.71 69.66
1985 25.87 44.48 22.17 39.25 29.27 43.85 21.90 31.53 70.59
1986 26.22 44.51 22.56 40.09 29.52 44.95 22.54 31.88 71.56
1987 27.00 44.96 23.09 41.11 29.86 46.25 23.45 32.38 72.48
1988 27.48 45.00 23.47 42.03 30.19 47.56 24.09 32.92 73.48
1989 28.05 45.50 24.02 42.93 30.64 48.68 24.71 33.47 74.45
1990 28.82 45.79 24.64 43.92 31.17 50.04 25.65 34.04 75.44
1991 28.07 45.73 24.87 44.78 32.55 51.26 26.40 34.69 76.44
1992 30.14 46.27 25.55 45.76 32.54 52.66 27.16 35.38 77.45
1993 30.91 46.87 26.03 46.85 32.92 54.25 28.09 35.98 78.60
1994 32.44 48.15 27.20 49.11 34.72 57.31 29.91 37.22 80.61
1995 33.26 49.13 27.77 50.07 35.60 58.76 30.89 37.84 81.73

Source: Compiled from various state statistical abstracts and published government data.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

17.26 29.78 24.61 26.70 13.07 32.56 16.36 27.92 23.38
17.49 30.77 25.26 27.24 13.61 33.00 15.86 28.07 23.64
17.61 31.76 25.62 27.92 13.87 33.60 16.55 27.87 24.19
17.99 32.91 26.37 28.83 14.17 34.24 16.70 27.83 24.68
18.23 33.99 26.65 29.47 14.69 34.60 16.87 28.16 25.18
18.67 35.17 27.30 30.31 15.10 35.15 17.03 28.28 25.68
18.99 36.46 27.72 31.27 15.66 35.92 17.38 28.82 26.29
19.39 37.56 28.43 31.79 15.90 36.23 17.62 29.07 26.75
19.77 38.99 29.17 32.95 16.50 36.91 17.90 29.70 27.44
20.13 40.48 29.72 33.82 16.94 37.56 18.30 30.25 28.12
20.47 41.96 30.44 34.78 17.44 38.02 18.55 30.70 28.74
20.99 43.61 31.01 34.93 17.93 38.49 18.28 31.30 28.61
21.56 43.29 31.47 35.75 18.50 39.21 19.50 32.03 29.27
22.30 43.06 31.67 36.31 18.92 39.74 20.20 32.99 29.82
22.92 42.84 32.33 37.29 19.54 40.26 20.95 33.97 30.32
23.64 42.68 32.77 38.20 20.07 40.99 21.71 34.84 30.92
24.22 42.30 32.86 39.07 20.71 41.63 22.62 35.86 31.45
25.06 42.22 33.36 40.06 21.44 42.40 23.45 37.01 32.14
25.69 41.85 33.90 41.02 22.06 43.14 24.49 37.90 32.74
26.50 42.35 34.55 41.74 22.65 44.03 25.56 39.26 33.53
27.36 41.34 35.05 42.89 23.42 44.50 26.71 40.63 34.21
28.30 41.20 35.46 43.97 24.19 45.54 27.43 42.07 34.58
29.08 40.63 36.04 44.96 24.92 46.49 29.38 43.61 35.67
29.88 40.43 36.61 45.92 25.71 47.15 30.88 45.59 36.63
31.86 42.58 37.83 48.27 27.35 48.81 34.52 49.96 38.84
33.41 40.52 38.51 49.32 28.40 49.80 36.55 52.50 39.81
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Table 13—Road density in rural India, by state, 1970–95

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana 

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(kilo me ters/thou sand square kilo me ters)
1970 4,603 1,950   8,590 1,702 4,313 2,263 1,480 3,436 3,434
1971 4,658 2,033   8,735 1,755 4,654 2,407 1,506 3,761 3,527
1972 4,713 2,116   8,879 1,826 5,117 2,521 1,532 4,085 3,621
1973 4,857 2,198   8,882 1,937 5,129 2,869 1,575 4,214 3,715
1974 5,037 2,273   8,884 1,987 5,140 3,009 1,617 4,313 3,808
1975 5,216 2,348   8,899 2,016 5,152 3,049 1,660 4,567 3,902
1976 5,353 2,349   8,914 2,035 5,731 3,089 1,702 4,821 3,996
1977 5,418 2,416   9,810 2,081 6,058 3,128 1,739 4,861 4,089
1978 5,505 2,484 10,226 2,161 6,383 3,168 1,775 4,991 4,183
1979 5,656 2,520 10,642 2,207 6,383 3,208 1,848 5,108 4,277
1980 5,825 2,537 10,642 2,304 6,599 3,248 1,921 5,173 4,370
1981 5,993 2,629 10,858 2,420 6,820 3,288 1,994 5,290 4,508
1982 6,161 2,720 11,451 2,544 6,955 3,328 2,067 5,389 4,594
1983 6,262 2,820 12,043 2,687 7,043 3,368 2,135 5,488 4,680
1984 6,364 2,921 12,636 2,834 7,149 3,408 2,208 5,529 4,767
1985 6,444 3,022 13,229 2,953 7,171 3,447 2,282 5,778 4,853
1986 6,452 3,122 13,822 3,087 7,261 3,487 2,355 6,027 4,940
1987 6,564 3,219 13,822 3,263 7,215 3,527 2,428 6,081 5,066
1988 6,576 3,360 14,112 3,360 7,301 3,567 2,501 6,180 5,097
1989 6,652 3,436 14,449 3,415 7,258 3,607 2,574 6,261 5,099
1990 6,743 3,565 14,902 3,451 7,325 3,647 2,647 6,875 5,103
1991 6,802 3,662 14,488 3,490 7,419 3,687 2,720 7,044 5,217
1992 6,912 3,761 14,613 3,567 7,516 3,727 2,794 7,179 5,253
1993 6,968 3,804 14,668 3,584 7,550 3,766 2,867 7,213 5,328
1994 7,072 3,832 14,590 3,601 7,592 3,806 2,939 7,227 5,383
1995 7,072 3,832 14,700 3,604 7,624 3,844 3,013 7,236 5,437

Source: Compiled from various state statistical abstracts and published government data.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

 
   878 2,160   2,641 2,869    927   4,299    931 5,026 2,614
   991 2,138   2,641 2,869    932   4,696    938 5,053 2,698
1,033 2,492   2,650 3,245    950   5,121    952 5,081 2,826
1,076 2,739   2,666 3,621    994   5,559 1,037 5,108 2,941
1,119 2,843   2,688 3,997 1,005   5,879 1,112 5,135 3,024
1,163 2,912   2,697 4,373 1,050   6,384 1,182 5,214 3,124
1,207 3,022   2,735 4,672 1,094   6,889 1,218 5,261 3,225
1,253 4,065   4,190 4,887 1,138   7,094 1,254 5,291 3,520
1,298 4,177   5,754 5,185 1,146   7,302 1,385 5,325 3,709
1,344 4,289   6,240 5,393 1,166   7,638 1,496 5,360 3,842
1,392 4,383   6,275 5,601 1,186   7,974 1,585 5,414 3,926
1,436 4,735   6,631 5,808 1,205   8,311 1,690 5,463 4,076
1,490 4,783   6,987 6,016 1,282   8,986 1,778 5,495 4,236
1,619 4,809   7,343 6,224 1,358   9,423 1,852 5,549 4,388
1,665 4,995   7,699 6,431 1,396 10,032 1,902 5,613 4,542
1,721 5,053   8,055 6,639 1,428 10,799 2,018 5,721 4,707
1,782 5,307   8,410 6,847 1,475 11,506 2,105 5,850 4,886
1,847 5,240   8,766 7,055 1,512 12,413 2,190 5,905 5,000
1,918 5,506   9,122 7,262 1,566 12,572 2,275 6,027 5,127
1,988 5,737   9,478 7,470 1,632 12,938 2,349 6,073 5,258
2,035 5,649   9,817 7,678 1,666 13,303 2,435 6,133 5,392
2,081 5,585 10,156 7,885 1,707 13,615 2,515 6,155 5,444
2,129 5,617 10,475 8,093 1,775 13,933 2,597 6,317 5,550
2,174 5,650 10,814 8,315 1,775 14,251 2,680 6,324 5,622
2,234 5,664 11,153 8,537 1,816 14,569 2,763 6,369 5,695
2,235 5,498 11,153 8,623 1,816 14,747 2,560 6,369 5,704
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Table 14—Production growth in agriculture, by state, 1970–94

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana

Hi machal
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(1970=100)
1970 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
1971   97.40 105.34   95.48   96.20   93.57 108.80 101.82 100.83 104.78
1972   89.47 107.77   99.16   43.57   69.06 101.60 102.40   78.80 106.18
1973 110.53 105.69   79.93   76.12   69.24 102.64 105.67 101.03 105.20
1974 117.59   98.27   81.79   46.53   65.57 110.38 104.08 107.14 104.16
1975 111.41 105.78   91.98 101.28   85.42 120.33 106.21 110.41 106.37
1976   92.78 101.83   90.28   99.80   85.05 123.04 105.94   83.75   99.57
1977 110.84   99.98   94.91   94.59   89.21 119.70 110.16 111.93 101.63
1978 115.28 113.05   96.45   99.74   98.61 117.71 116.67 119.67 101.87
1979 100.71 110.62   81.20   93.59   72.26 103.72 107.41 115.04 102.56
1980   99.51 127.74   99.05   98.53   85.52 128.49 129.23 104.45 100.11
1981 124.31 126.61   95.44 114.05   86.78 115.83 131.72 111.08   98.12
1982 119.85 135.05   98.93   98.05   93.30 107.69 131.02 113.60   98.98
1983 131.84 137.15 116.31 129.54   95.79 116.48 124.53 127.23   94.80
1984 111.68 138.88 117.00 119.71 104.45 112.20 133.36 125.32   94.06
1985 118.16 151.06 121.35   66.52 122.68 129.70 151.71 117.57   89.10
1986 112.15 132.83 120.58   86.82 115.94 125.31 150.83 134.72   86.51
1987 134.25 135.08 115.77   38.48   92.78 107.08 133.51 136.66   82.66
1988 165.91 121.22 127.50 153.16 147.11 137.95 153.99 148.37   82.53
1989 156.08 125.35 126.44 125.49 103.38 167.31 156.90 140.16   86.98
1990 154.73 125.83 131.07 114.52 116.14 157.08 173.11 137.42   88.45
1991 153.60 125.19 124.77 146.47 119.59 151.88 181.76 147.41   97.62
1992 151.52 131.90 115.07 151.32 138.01 148.74 188.59 167.51 103.60
1993 162.40 110.72 133.00 117.44 139.05 138.98 211.85 180.81 109.78
1994 170.13 131.83 161.68 160.10 144.31 126.18 231.54 184.18 120.66
An nual Growth Rate (per cent)
    1970–79 1.59   1.37 –0.40 –0.03 –0.16   1.83 1.73 2.02   0.21
    1980–89 5.13 –0.21   2.75 2.72   2.13   2.98 2.18 3.32 –1.55
    1990–94 2.40   1.17   5.39 8.74   5.58 –5.33 7.54 7.60   8.07
    1970–94 2.24   1.16   2.02 1.98   1.54   0.97 3.56 2.58   0.79

Source: Calculated by the authors using various state statistical abstracts and published government data.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
102.26   90.24   98.14 106.95   84.85 101.66   93.49 117.42   98.86
  96.28   61.25   94.20 106.74 7  6.59 103.04   92.76   99.91   91.07
  92.87 116.75 103.73 112.94   83.72 108.61   92.18   94.93   98.65
104.94 131.73   91.83 120.46   80.35   85.97   95.55 106.65   96.48
112.14 151.81 113.01 128.15   95.91 112.36 104.90 114.69 109.52
  91.33 159.42   95.56 133.37   96.10 106.13 110.89 113.38 105.00
107.64 169.06 114.05 151.12   97.10 125.79 119.93 124.04 115.37
104.58 166.48 114.33 161.73 108.61 134.08 122.57 132.36 119.50
  76.59 172.24   96.39 160.36   84.38 129.46   91.65 125.00 119.00
113.10 176.26 129.87 162.48   98.57 111.68 131.97 138.77 118.56
119.53 190.58 134.60 179.50 107.90 125.46 136.44 133.86 126.06
122.16 180.19 128.42 184.11 123.11 104.97 147.31 131.31 126.50
146.76 197.84 159.65 188.34 134.61 119.70 157.87 159.86 142.04
135.21 187.91 171.38 204.05 122.64 135.15 154.90 167.31 139.72
150.38 166.12 173.59 213.71 123.13 154.32 158.69 208.97 144.33
136.07 146.69 163.90 203.40 106.45 124.71 167.67 200.26 139.25
152.39 200.88 151.80 213.87 103.73 144.40 171.00 207.18 143.60
177.21 210.37 173.69 215.33 150.98 142.42 186.29 229.99 167.30
167.74 282.82 179.05 235.68 140.22 149.38 180.18 243.86 165.77
190.22 211.22 170.79 232.40 156.85 147.21 179.35 249.39 164.91
173.21 197.69 173.44 233.81 143.95 144.84 181.50 264.47 166.19
183.02 224.17 196.03 221.78 166.76 150.23 187.55 264.63 173.99
194.56 236.53 210.37 234.19 149.90 150.36 190.00 277.82 178.13
192.89 211.22 213.92 254.10 154.52 156.81 195.84 299.12 186.83

0.50 5.83 1.50 5.49   0.92 3.31 2.29 3.16 2.00
4.48 5.39 3.63 4.22   3.99 3.28 3.52 6.46 3.79
0.35 0.00 5.79 2.26 –0.37 1.59 2.22 4.65 3.17
2.78 3.16 3.22 3.96   1.83 1.89 2.84 4.67 2.64
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Table 15—Total factor productivity growth in Indian agriculture, by state,
1970–94

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana

Hi machal
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

 (1970=100)
1970 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
1971   98.22 107.20   95.71   93.84   95.56 108.51 101.26   97.04 104.78
1972   92.03 105.74   98.93   46.92   74.34 100.89 101.52 7  7.69 106.18
1973 114.52 101.11   82.44   83.53   81.22 109.52 104.17 100.41 105.20
1974 119.75   93.06   90.63   49.38   78.54 117.69 102.01 102.92 104.16
1975 118.05   96.86 101.32   98.76 107.49 129.92 103.66 104.43 106.37
1976   94.57   90.72   98.97   96.24 109.29 130.85 102.78   79.11   99.57
1977 112.21   86.66 103.24   89.43 115.95 126.97 106.29 113.28 101.63
1978 113.01   97.00 104.01   91.48 130.53 123.03 110.84 110.61 101.87
1979   94.16   95.10   87.19   83.94   95.74 107.26 102.13 103.31 102.56
1980   96.77 109.86 109.78   85.85 116.29 130.41 121.34   92.30 100.11
1981 117.34 108.16 101.55   99.17 114.67 116.46 123.30 100.53   98.12
1982 106.69 114.97 106.66   82.39 120.63 107.28 121.71   97.57   98.98
1983 117.41 114.03 127.52 109.59 121.21 114.94 114.22 107.41   94.80
1984   95.85 115.44 129.18   99.08 132.45 109.56 121.55 104.31   94.06
1985 102.14 128.14 133.32   54.80 153.36 125.21 138.47   94.74   89.10
1986 100.29 112.92 131.08   72.22 143.44 119.53 136.45 108.39   86.51
1987 121.52 114.37 124.75   36.11 113.28 101.50 120.89 107.50   82.66
1988 142.77 101.94 135.43   72.22 193.67 131.01 136.93 116.26   82.53
1989 127.49 104.24 131.79   53.11 125.35 157.03 144.38 107.38   86.98
1990 125.08 106.63 136.62   49.28 140.42 146.64 146.70 103.49   88.45
1991 121.16 103.57 129.67   62.78 137.89 140.40 161.13 109.24   97.62
1992 119.97 108.72 119.94   64.18 156.95 132.67 165.55 123.32 103.60
1993 127.27   91.09 137.71   49.86 158.78 123.62 160.11 130.69 109.78
1994 133.27 107.64 165.39   67.59 160.27 111.85 174.47 132.16 120.66
An nual growth rate (per cent)
    1970–79 1.37 –0.34 0.44 –0.98 3.00   2.33 1.15 1.13   0.21
    1980–89 3.11 –0.58 2.05 –5.20 0.84   2.09 1.95 1.69 –1.55
    1990–94 1.60   0.24 4.89   8.22 3.36 –6.55 4.43 6.31   8.07
    1970–94 1.20   0.31 2.12 –1.62 1.98   0.47 2.35 1.17   0.79

Source:  Calculated by the authors using various state statistical abstracts and published government data.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
101.51   88.53   97.67 105.48   83.99 100.19   93.61 119.45   98.51
  94.34   60.15   92.53 103.05   75.04   99.34   92.25 101.21   90.70
  90.84 116.95 102.61 106.92   82.90 109.30   91.23   95.35   99.38
103.98 120.48   86.49 113.13   74.96   86.46   95.00 106.51   95.59
111.57 137.16 106.70 123.74   91.69 114.83 104.51 113.45 109.28
  90.15 141.92   89.65 126.55   90.89 106.68 109.32 111.41 103.74
105.16 147.31 106.07 141.37   90.09 125.55 112.48 120.80 112.82
  99.59 142.08 105.97 147.68 101.42 130.02 116.57 127.11 114.82
  72.34 145.11   88.12 142.50   77.55 123.99   85.13 118.16   98.48
108.39 146.35 120.51 142.16   88.95 106.69 121.98 131.45 112.08
111.68 156.57 122.34 154.75   98.09 127.82 124.72 122.34 117.71
112.05 147.96 115.13 156.04 109.62 101.22 132.42 119.16 115.85
132.76 159.90 142.02 157.25 118.61 118.36 138.39 144.82 128.48
120.09 148.19 151.51 167.57 107.56 131.31 135.34 150.38 124.83
130.03 130.43 150.99 174.27 108.43 148.78 137.69 187.19 128.07
113.43 115.78 140.71 164.27   92.03 120.37 148.55 179.37 123.85
124.68 157.54 130.20 171.62   89.15 140.75 145.97 183.90 126.23
143.30 158.60 154.80 173.25 154.01 136.24 158.48 203.64 148.25
132.92 210.08 152.03 188.69 114.50 143.37 150.27 211.95 140.18
149.17 150.64 147.79 184.41 130.71 138.83 148.46 217.13 138.64
134.40 141.52 173.87 183.25 115.03 135.49 147.55 227.14 138.75
140.42 161.02 196.51 172.41 129.74 137.75 149.90 225.91 144.11
149.19 167.91 210.58 187.73 113.27 136.13 150.26 236.36 146.10
145.79 149.46 196.70 207.48 118.72 138.82 151.85 251.96 151.80

–0.05 3.98 0.65 4.43   0.16   2.96 1.72 2.70 1.55
  2.29   4.10 2.62 3.20   2.84   3.34 2.34 5.45 2.52
–0.57 –0.20 7.41 2.99 –2.38 –0.00 0.57 3.79 2.29
  1.58   1.69 2.86 3.09   0.72   1.38 1.76 3.93 1.75
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Table 16—Changes in rural wages, by state, 1970–93

Year
Andhra
Pradesh Bi har Gu jarat Ha ry ana Kar na taka Ker ala

(Rs/day in 1960/61 prices)
1970 1.74 1.21 1.77 3.42 1.24 2.05
1971 1.49 1.18 2.00 3.32 1.28 2.33
1972 1.39 1.08 1.66 2.97 1.22 2.22
1973 1.31 1.16 1.41 2.71 1.19 2.14
1974 1.16 1.05 1.17 2.55 0.99 1.78
1975 1.38 1.46 1.62 2.79 1.23 2.03
1976 1.53 1.78 2.20 2.87 1.51 2.33
1977 1.51 1.53 2.02 3.14 1.67 2.40
1978 1.78 1.53 2.14 3.32 1.70 2.45
1979 1.76 1.43 1.99 3.18 1.59 2.58
1980 1.71 1.37 1.90 2.84 1.42 2.83
1981 1.99 1.61 2.16 3.27 1.52 3.26
1982 2.27 1.85 2.43 3.69 1.61 3.69
1983 1.15 0.90 1.36 2.17 0.95 1.36
1984 2.29 1.87 2.69 3.42 1.35 2.83
1985 2.51 2.02 2.89 3.38 1.47 3.11
1986 2.79 2.07 2.78 3.66 1.62 3.05
1987 2.60 2.02 2.39 3.48 1.80 3.28
1988 2.52 2.05 2.56 3.35 2.05 3.74
1989 3.00 2.08 2.48 3.76 2.27 3.87
1990 2.89 2.21 2.29 4.00 2.36 3.75
1991 2.45 1.96 2.10 4.17 1.72 3.82
1992 2.50 1.90 2.31 4.34 1.53 4.27
1993 2.56 2.07 2.21 4.16 1.92 4.18
An nual growth rate (per cent)
    1970–79   0.17   1.83   1.30 –0.82   2.81 2.58
    1980–89   6.45   4.73   3.01   3.16   5.34 3.54
    1990–93 –4.01 –2.13 –1.20   1.35 –6.68 3.68
    1970–93   1.70   2.35   0.97   0.86   1.92 3.14

Sources: Compiled by the authors using various state statistical abstracts and published government data.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan Ta mil Natu

Ut tar
Pradesh

West
Ben gal

1.05 1.45 1.00 3.55 2.13 1.47 1.38 1.45
1.08 1.00 1.01 3.34 2.21 1.53 1.36 1.57
1.01 1.07 0.97 3.00 2.00 1.43 1.29 1.68
0.95 1.14 0.93 2.74 1.87 1.35 1.25 1.77
0.81 0.95 0.76 2.60 1.52 1.08 1.11 1.56
1.09 0.98 0.91 2.97 1.93 1.35 1.78 1.93
1.26 1.10 1.26 3.28 2.52 1.33 1.88 2.00
1.19 1.15 1.20 3.13 2.43 1.31 1.49 2.17
1.25 1.30 1.24 3.19 2.39 1.47 1.63 2.20
1.13 1.27 1.12 3.05 2.27 1.56 1.54 2.11
1.08 1.16 1.09 2.80 2.24 1.52 1.36 2.02
1.30 1.34 1.23 2.96 2.46 1.63 1.54 2.14
1.53 1.53 1.37 3.12 2.68 1.74 1.72 2.25
0.80 0.81 0.72 2.09 1.61 0.83 1.02 1.38
1.57 1.82 1.45 3.21 2.41 1.72 1.96 2.04
1.61 2.45 1.47 3.35 2.86 1.91 1.97 2.79
1.84 2.59 1.43 3.65 3.47 1.86 2.18 2.91
1.77 2.64 1.35 2.99 3.27 1.75 1.96 2.98
1.74 2.51 1.57 3.76 3.77 1.90 1.96 3.22
1.84 2.43 1.80 3.83 3.52 1.98 2.41 3.23
2.00 2.53 1.82 3.94 3.52 2.23 2.45 3.16
1.88 2.07 1.78 4.02 3.42 2.39 2.32 3.01
2.11 2.32 1.97 4.38 3.31 2.64 2.65 3.40
3.10 2.66 2.04 4.22 2.73 2.83 2.35 3.24

0.79 –1.42 1.29 –1.67   0.69 0.63   1.28 4.26
6.15   8.63 5.76   3.55   5.14 2.97   6.57 5.34

15.78   1.68 3.88   2.30 –8.10 8.26 –1.27 0.77
4.82   2.67 3.15   0.75   1.09 2.89   2.36 3.56
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Table 17—Rural employment, by state, 1972–94

State 1972–73 1977–78 1983–84 1987–88 1993–94
An nual

growth rate

(thou sands) (per cent)
To tal em ploy ment
    Andhra Pradesh  22,686  23,292  24,992  22,685  27,594   0.94
    Bi har  22,170  23,668  24,675  21,662  25,990   0.76
    Gu jarat  10,648  10,626  12,020  10,633  11,692   0.45
    Ha ry ana   4,090   3,671   3,776   3,368   3,460 –0.79
    Kar na taka  13,569  14,559  14,095  12,792  14,836   0.43
    Ker ala   7,681   8,809   7,202   6,724   7,052 –0.41
    Madhya Pradesh  21,724  20,361  23,716  21,029  23,411   0.36
    Ma harash tra  21,191  21,778  23,738  21,328  23,926   0.58
    Orissa  10,683  10,266  10,938   9,908  10,977   0.13
    Pun jab   5,148   4,499   4,488   4,349   4,549 –0.59
    Ra jasthan  14,728  13,206  14,600  13,911  15,128   0.13
    Ta mil Nadu  17,811  17,426  18,132  17,117  18,864   0.27
    Ut tar Pradesh  35,689  35,045  37,364  35,645  38,628   0.38
    West Ben gal  13,246  14,704  15,357  14,410  16,544   1.06
      All In dia 221,064 221,910 235,094 215,563 242,649   0.44
Ag ri cul tural em ploy-
 ment
    Andhra Pradesh  17,831  18,704  18,594  16,810  20,861   0.75
    Bi har  18,224  19,668  20,061  17,330  21,311   0.75
    Gu jarat   8,933   8,969   9,483   7,294   8,313 –0.34
    Ha ry ana   3,276   2,845   2,726   2,388   2,107 –2.08
    Kar na taka  11,561  12,113  11,501  10,183  11,691   0.05
    Ker ala   4,278   5,215   4,163   3,645   3,752 –0.62
    Madhya Pradesh  19,638  18,162  20,680  17,937  20,415   0.18
    Ma harash tra  17,461  17,509  18,896  16,167  18,016   0.15
    Orissa   8,717   8,715   8,553   7,421   8,639 –0.04
    Pun jab   4,087   3,500   3,479   2,992   3,098 –1.31
    Ra jasthan  12,431  10,895  11,826   9,070  10,529 –0.79
    Ta mil Nadu  13,430  12,878  12,493  11,160  12,073 –0.51
    Ut tar Pradesh  29,229  28,106  29,405  28,124  29,473   0.04
    West Ben gal  10,319  11,425  11,226  10,404  10,704   0.17
      All In dia 179,417 178,704 183,087 160,925 180,981   0.04

(con tin ued)
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State 1972–73 1977–78 1983–84 1987–88 1993–94
An nual

growth rate

(thou sands) (per cent)
Non ag ri cul tural em ploy-
 ment
    Andhra Pradesh   4,855   4,589   6,398   5,875   6,733   1.57
    Bi har   3,946   4,000   4,614   4,332   4,678   0.81
    Gu jarat   1,714   1,658   2,536   3,339   3,379   3.28
    Ha ry ana     814     826   1,050     980   1,353   2.45
    Kar na taka   2,008   2,446   2,593   2,610   3,145   2.16
    Ker ala   3,403   3,594   3,039   3,080   3,300 –0.15
    Madhya Pradesh   2,085   2,199   3,036   3,091   2,997   1.74
    Ma harash tra   3,730   4,268   4,843   5,161   5,910   2.22
    Orissa   1,966   1,550   2,384   2,487   2,338   0.83
    Pun jab   1,060     999   1,010   1,357   1,451   1.50
    Ra jasthan   2,298   2,311   2,774   4,841   4,599   3.36
    Ta mil Nadu   4,382   4,548   5,639   5,957   6,791   2.11
    Ut tar Pradesh   6,460   6,939   7,959   7,521   9,155   1.67
    West Ben gal   2,927   3,279   4,131   4,006   5,840   3.34
      All In dia  41,648  43,206  52,006  54,638  61,669   1.89

Source: Compiled from various state statistical abstracts and published government data.

Ta ble 17—Continued
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Table 18—Changes in the incidence of poverty, by state, head–count ratio,
1951–93

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana 

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

1951 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1952 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1953 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1954 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1955 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1956 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1957 64 37 65 n.a. 33 n.a. n.a. 49 67
1958 67 39 66 65 28 n.a. n.a. 54 69
1959 64 43 62 56 33 n.a. n.a. 58 71
1960 64 32 47 50 32 n.a. 37 47 69
1961 59 43 57 57 31 n.a. 40 45 59
1962 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1963 60 36 55 60 34 n.a. 35 58 63
1964 55 35 60 69 36 n.a. 37 63 69
1965 62 45 68 68 38 n.a. 33 73 80
1966 63 62 80 69 39 n.a. 42 68 77
1967 63 55 77 65 44 n.a. 30 67 74
1968 61 63 68 58 32 n.a. 24 60 74
1969 57 49 66 66 36 n.a. 27 46 78
1970 57 51 67 61 31 n.a. 21 59 73
1971 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1972 64 58 69 61 26 n.a. 34 57 67
1973 56 56 70 58 34 27 52 61 62
1974 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1975 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1976 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1977 48 64 66 55 28 33 43 54 53
1978 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1979 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1980 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1981 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1982 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1983 38 46 70 39 21 17 28 45 44
1984 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1985 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1986 34 44 56 43 25 n.a. 31 46 40
1987 34 43 59 43 16 16 31 43 35
1988 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1989 32 42 59 37 16 n.a. 21 54 39
1990 37 42 58 43 21 n.a. 43 43 34
1991 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1992 42 57 67 47 20 n.a. n.a. 57 34
1993 29 49 64 47 28 30 30 41 31
An nual growth rate (per cent)
1957–93 –2.18 0.76 –0.08 –0.96 –0.49 0.51 –10.45 –0.48 –2.11

Source: World Bank 1997.
Notes:     Growth rates for Gu jarat, Hi machal Pradesh, Jammu and Kashmir, and Ma harash tra are cal cu lated be tween
the first year when the data are avail able and 1993.  n.a. is not avail able.
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Madhya
Pradesh Ma harash tra Orissa Pun jab Ra jasthan

Ta mil
Nadu

Ut tar
Pradesh

West
Ben gal All In dia

n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 47
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 46
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 58
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 64
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 50
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 59
63 n.a. 65 33 51 73 55 53 59
56 71 56 28 49 66 51 48 53
52 58 62 33 40 71 38 50 51
51 60 62 32 57 65 41 32 45
48 58 47 31 56 57 34 50 47
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 48
45 58 58 34 50 54 49 56 49
50 72 61 36 56 65 57 57 54
57 71 60 38 55 67 51 64 58
68 76 63 39 63 71 59 68 64
71 72 63 44 60 66 65 76 64
66 69 70 32 67 68 50 70 59
64 69 66 36 69 70 54 60 59
62 62 65 32 65 63 45 63 55
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 55
65 81 67 25 63 59 56 61 55
66 65 59 35 59 59 56 63 56
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
65 79 63 25 54 58 45 56 51
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
53 55 57 22 49 55 45 49 45
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
54 54 45 23 46 45 36 34 39
48 52 48 20 50 48 41 35 39
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 39
45 46 39 14 40 42 31 26 34
48 43 27 19 39 42 37 39 36
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 37
56 61 37 18 51 47 47 28 43
45 48 40 25 48 37 42 27 37

–0.90 –1.11 –1.32 –0.78 –0.18 –1.88 –0.77 –1.82 –1.30
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Table 19—Population under poverty line, by state, 1960–93

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana 

Hi machal
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(mil lion)
1960 18,921   3,660 20,135   7,649 2,011 n.a. 1,160   8,687   9,851
1961 17,696   4,958 24,613   8,948 2,025 n.a. 1,279   8,324   8,684
1962    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1963 18,668   4,375 24,495   9,823 2,314 n.a. 1,155 11,199   9,694
1964 17,511   4,291 27,285 11,538 2,532 n.a. 1,235 12,432 10,875
1965 20,070   5,582 31,355 11,596 2,769 n.a. 1,141 14,619 12,776
1966 20,713   7,897 37,863 12,149 2,862 n.a. 1,478 13,883 12,669
1967 21,192   7,131 37,083 11,649 3,366 n.a. 1,078 13,989 12,408
1968 20,856   8,286 33,065 10,688 2,533 n.a. 867 12,741 12,621
1969 19,829   6,615 32,900 12,355 2,860 n.a. 1,011 10,061 13,669
1970 20,065   6,937 34,128 11,785 2,559 n.a.    819 13,022 12,990
1971    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1972 23,385   8,280 36,493 12,274 2,249 n.a. 1,377 13,010 12,310
1973 20,868   8,106 37,504 11,909 3,020 n.a. 2,146 14,023 11,638
1974    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1975    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1976    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1977 19,044 10,004 39,040 12,473 2,691 n.a. 1,921 13,821 10,582
1978    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1979    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1980    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1981    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1982    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1983 16,538   7,934 45,924   9,676 2,229 n.a. 1,444 12,510   9,148
1984    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1985    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1986 15,651   8,276 39,704 11,028 2,929 n.a. 1,705 13,619   8,401
1987 15,946   8,205 42,043 11,267 1,925 n.a. 1,752 13,047   7,370
1988    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1989 15,442   8,321 43,791   9,974 1,945 n.a. 1,255 16,873   8,320
1990 18,196   8,591 44,479 11,811 2,601 n.a. 2,617 13,460   7,260
1991    n.a.   n.a.    n.a.    n.a.   n.a. n.a.   n.a.    n.a.    n.a.
1992 21,320 11,941 53,473 13,180 2,650 n.a. 2,500 18,525   7,387
1993 15,003 10,539 51,551 13,365 3,762 n.a. 2,002 13,548   6,744
An nual growth rate (per cent)
    1960–93 –0.70 3.26 2.89 1.71 1.92 n.a. 1.67 1.36 –1.14

Source: Calculated by the authors from World Bank 1997.
Note:      n.a. is not avail able.
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14,126 17,031 10,147 2,742   9,698 16,082 26,586   8,539 177,022
13,660 16,901   7,861 2,738   9,650 14,342 22,811 13,560 178,050
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
13,482 17,401 10,119 3,074   9,027 13,911 33,726 15,761 198,224
15,248 22,107 10,910 3,336 10,319 16,973 39,353 16,383 222,327
17,782 22,169 10,875 3,616 10,433 17,762 35,708 19,097 237,350
21,510 24,194 11,623 3,705 12,224 19,163 42,318 20,602 264,853
23,069 23,679 11,955 4,320 11,892 17,990 46,941 23,574 271,314
21,798 23,093 13,516 3,223 13,631 18,855 37,040 22,156 254,968
21,701 23,337 12,982 3,608 14,285 19,734 40,171 19,593 254,713
21,718 21,499 12,953 3,279 13,855 18,205 34,300 20,864 248,977
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
23,509 29,117 13,889 2,722 14,157 17,469 43,775 20,971 274,988
24,413 23,638 12,369 3,822 13,622 17,729 44,788 22,405 272,001
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
25,991 31,123 14,128 2,994 13,799 18,398 39,577 21,762 277,347
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
23,647 23,611 13,976 2,764 14,334 18,627 43,647 21,217 267,226
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
25,930 24,720 11,701 3,079 14,419 15,831 37,865 15,766 250,626
23,268 24,400 12,665 2,759 16,269 17,308 44,129 16,460 258,812
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
22,671 21,972 10,798 2,018 13,690 15,412 34,605 12,886 239,973
24,780 21,133   7,546 2,687 13,475 15,617 41,827 19,645 255,725
   n.a.    n.a.    n.a.   n.a.    n.a.    n.a.    n.a.    n.a.     n.a.
30,187 30,799 10,508 2,714 18,422 17,778 55,131 14,738 311,252
24,898 24,729 11,764 3,836 17,584 14,175 50,132 14,570 278,203

1.73 1.14 0.45 1.02 1.82 –0.38 1.94 1.63 1.38
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Table 20—Concentration of poor people, by state, 1960–93

Year
Andhra
Pradesh As sam Bi har Gu jarat Ha ry ana 

Hi machal 
Pradesh

Jammu
and

Kashmir Kar na taka Ker ala

(per cent)
1960 10.7 2.1 11.4 4.3  1.1 0.0  0.7   4.9 5.6
1961   9.9 2.8 13.8 5.0  1.1 0.0  0.7   4.7 4.9
1962  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1963   9.4 2.2 12.4 5.0  1.2 0.0  0.6   5.6 4.9
1964   7.9 1.9 12.3 5.2  1.1 0.0  0.6   5.6 4.9
1965   8.5 2.4 13.2 4.9  1.2 0.0  0.5   6.2 5.4
1966   7.8 3.0 14.3 4.6  1.1 0.0  0.6   5.2 4.8
1967   7.8 2.6 13.7 4.3  1.2 0.0  0.4   5.2 4.6
1968   8.2 3.2 13.0 4.2  1.0 0.0  0.3   5.0 4.9
1969   7.8 2.6 12.9 4.9  1.1 0.0  0.4   4.0 5.4
1970   8.1 2.8 13.7 4.7  1.0 0.0  0.3   5.2 5.2
1971  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1972   8.5 3.0 13.3 4.5  0.8 0.0  0.5   4.7 4.5
1973   7.7 3.0 13.8 4.4  1.1 0.0  0.8   5.2 4.3
1974  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1975  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1976  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1977   6.9 3.6 14.1 4.5  1.0 0.0  0.7   5.0 3.8
1978  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1979  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1980  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1981  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1982  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1983   6.2 3.0 17.2 3.6  0.8 0.0  0.5   4.7 3.4
1984  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1985  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1986   6.2 3.3 15.8 4.4  1.2 0.0  0.7   5.4 3.4
1987   6.2 3.2 16.2 4.4  0.7 0.0  0.7   5.0 2.8
1988  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1989   6.4 3.5 18.2 4.2  0.8 0.0  0.5   7.0 3.5
1990   7.1 3.4 17.4 4.6  1.0 0.0  1.0   5.3 2.8
1991  n.a. n.a.  n.a. n.a.  n.a. n.a.  n.a.   n.a. n.a.
1992   6.8 3.8 17.2 4.2  0.9 0.0  0.8   6.0 2.4
1993   5.4 3.8 18.5 4.8  1.4 0.0  0.7   4.9 2.4
An nual growth rate  (per cent)
    1960–93 –2.05 1.85 1.49 0.32 0.53 n.a. 0.29 –0.02 –2.49

Source: Calculated by the authors from World Bank 1997.
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 8.0   9.6 5.7  1.5 5.5 9.1 15.0 4.8 100
 7.7   9.5 4.4  1.5 5.4 8.1 12.8 7.6 100
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 6.8   8.8 5.1  1.6 4.6 7.0 17.0 8.0 100
 6.9   9.9 4.9  1.5 4.6 7.6 17.7 7.4 100
 7.5   9.3 4.6  1.5 4.4 7.5 15.0 8.0 100
 8.1   9.1 4.4  1.4 4.6 7.2 16.0 7.8 100
 8.5   8.7 4.4  1.6 4.4 6.6 17.3 8.7 100
 8.5   9.1 5.3  1.3 5.3 7.4 14.5 8.7 100
 8.5   9.2 5.1  1.4 5.6 7.7 15.8 7.7 100
 8.7   8.6 5.2  1.3 5.6 7.3 13.8 8.4 100
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 8.5  10.6 5.1  1.0 5.1 6.4 15.9 7.6 100
 9.0   8.7 4.5  1.4 5.0 6.5 16.5 8.2 100
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 9.4  11.2 5.1  1.1 5.0 6.6 14.3 7.8 100
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 8.8   8.8 5.2  1.0 5.4 7.0 16.3 7.9 100
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
10.3   9.9 4.7  1.2 5.8 6.3 15.1 6.3 100
 9.0   9.4 4.9  1.1 6.3 6.7 17.1 6.4 100
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 9.4   9.2 4.5  0.8 5.7 6.4 14.4 5.4 100
 9.7   8.3 3.0  1.1 5.3 6.1 16.4 7.7 100
 n.a.   n.a. n.a.  n.a. n.a. n.a.  n.a. n.a. n.a.
 9.7   9.9 3.4  0.9 5.9 5.7 17.7 4.7 100
 8.9   8.9 4.2  1.4 6.3 5.1 18.0 5.2 100

0.35 –0.24 –0.92 –0.35 0.43 –1.74 0.55 0.25 0.00
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