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FOREWORD

What will be the impact of population growth on the
Indian economy if population continues to grow at a high rate
upto the end of this century? Alternatively, how far the
picture will chenge if the current efforts for population
control yield tangible results? These quesiions have aroused
the interest of many demographers, economists and other
research workers. In this context, they have tried to wvisualise
the future by following different methodologies. In the first
part of this report, Mrs. Sumati Kulkarni has reviewed critically
major studies of this type available for India. In the second
part, she hag discussed the economic implications of the three
alternative paths given in the official population projections
for India upto 2000 A.D. While projecting the economic
performance, the long term perspective given in the Fifth Five
Year Plan is kept in view. It should be pointed out that it
ia not the purpose of this study to predict precisely what
will happen in the year 2000 A.D. I%f merely aims at giving an
idea regarding the relative magnitude of strain that the Indian
econony will have to undergo under the high fertility situation
ag compared to that under the reduced fertility situation. It
is hoped that this study will be useful for this limited
purpose and will certainiy help to bring about better under-
stending of the economic aspects of our population problem.

J.R. RELE
DIRECTOR



ECONOMIC IMPLICATIONS OF POPULATION GROWTH IN INDIA
UPTO 2000 A. D.

Introduction

By the end of this century, India will be completing .
five decades of developmontal planning and its population, if not
effectively controlled, will cross the limit of 1000 million.
Though the awvarcness regarding the urgeney of population control’
has boen inercasing in India since carly sixties, the awareness
regarding the need to inelude population factor explicitly in tho
development planning is comparatively recent. The -thought that
developmont should be viewed as an*intégrated process and that
‘popula.tion _problem-shoizld be considered in the broadoer context of
socio-economic dovelopmont has gained more strength recontly,
-particularly after Bucharest Conforence in 1974.

Howover, the 1mportance of rescarch on the' long term

oconomic implications of alternative trends of population growth

was realised much earlicr. ' ‘The pioncoring study of this type for
India was done by Coalo and Hooverl/ as early as in 1958. The
objoctive of the study was to get quantitative moasure of tho oconomic
significonce .of reduction in fertility by showing tho difforence
betwoon the economic performance under the high fortility assumption
and low fortility ossumption about future ‘course of population.

Today oconomic bonefits of low fortility situation might be considored
obvious. Still, there is increasing need for such studies in order to
undorstand the relativa magnitude of difforence in the. cconomic
implications of alternative population trends. ‘Bosides, though there
1s no doubt that Coale ond Hoover study was the first: very comprehonsiv
and voluable research study of this type for Indin, tho fact remains
"that it was mode bofore the rasults of 1961 census wero brought out
ond was based on the economic porformance. data of tho first five

Yeoxr platie. The period covered for tho study of future implications
.was 1956-85. In view of tho furthor dovelopments and espocially the
_momontum gathored by the Indian family planning ‘Programume aftor 1965,
thoro is greator .need for more rescarch on oconomic implications of
populat.ion growth, taking into account the recent c¢nsus data and
data rogarding the achicvements'of:later plans. In tho last ope and
half docade some such important attempts have boen made and the period
coverod for the study of futurc implications is upto tho yoar 2000.

' Ansloy J- -Ooolo and Edgar M. Hoover, Population Growth gnd Feonomie
Dovolopment in Iow Income Countrics. A Case Study of India's
Prospects, Princoton: Princeton University Press,__ 1958.
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The objoct of the present study -

(1) to roviow major studies in this arca and to discuss thoir
limi tations (Part I);

(2) to study the oconomic implications of three alternative sots of
offieial population projeccions for the yoar 2000 A.D. made by
S. Raghavachari - High 2, Medium 2, low 1 set (Part II).

An attempt is made here to show ho" in ~r@r to reach tho same
target of economic progress, largor magnitude of effort will be
roquired undor high population projoction as compared to low
population projoction. In order to show this, impliecations of three
projoctions in torms of dopondoncy ratiocs, the roquired rate of
growth of gross domestic product, size of labour foree that will be
available, the likely sectoral distribution of labour forece, total
expoctod foodgrains roquirements ete. have beon discussed in this
study.

I

Revicw r Studics Ropording Feonomi cations of Pooulation
Growth in Indin

Maocro=lewel resecarch ecn ecconomic implications of population-
growth in India done so far is mainly of the following typos:

1) Studios with investmont model approach whore tho objoct is to
estimate the value of preventing an additional birth to the whole
Qconomy s

2) Studices, whore an attompt is made to assess tho effect on per
capita incomo 1f a given amount is {a) spent on family plonning ond
(b) if it is invested otherw ic.

3) Studies, whoro tho objoct is to estimate the difference in
the por capita incomo by projecting the negregate national income under
altornative population trends. This inc.udes two types of studies
(2) studies, whore projoction of per capita income is based on the
construction of an cconombiric-domographic model, which tales into
account the interactions of various economic and demographic variabloes
in the procoess of cconomic growtlh and tius population variable is
involved oxplicitly in the dotermination of national income. (b) Studies,
whore national income is projected independently and population faetor
is talen into account only while ealculating per.capita incoms.

(i) Stephen Enke's Approach and Criticism

Tha pioneering work of the first type has been done by
Stephen Enke. He estimated the valuo of proventing an additional birth
by ealculating the valuo of tho stroams of costs and benefits {(i.c.,
tho foregone contribution to the production which the child would hawve
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made ond the ekpenditure on consumption saved) throughout tho life

- spane . A3 tho bgne“lts ond costs of aveoidod birth are spread ovoer

a nqmbe.r of years, suitable discount rgte was applied to arrive at
tho drosent value of the. not bencﬁ.t-j By this approdch Enke
estimated that the value of permanently preventing a birth in. India
45" about Rs.500 or about doubiz the annual per capita consumption. &
Be also concluded thut the roturn to invesissnt in birth control
may be as much as 100 times os high as the return to other forms of
investment.

Enkn 's approach was severely eriticised by various authors

e Ielbanstcinﬁ/ s Julion Simon2/ete. The critieism consists of
various strong arguments c.g., that he did not take into account the
non-monetory psycho.logica.l.bonoﬁts of childrens that the cost of
family planning progromme assumed by him was unrealistically low; that
his results would apply to the birth provention of not ofily high
parity births but clso %o the first ond .second children; that the
assumption that proevented birth will be-of:a porson, who 'if born, would
be g marginal worker would not be valid ospecia.lly if the impact of
family planning progromme is mostly on middle class families. The =ain
-attack, hovever, was on the discounting, procodure used by him. - L
Simon pointed out that Enlke s mathod of estimotion indireetly attrioutes
all the avoided consumption of- tho prevented ehild to the social

. account, ‘whoreas-most of- it would be otherwise consumed by child's
fomily. . Be says that Enke's mothod is internally ‘inconsistont becouso
the discount rate. as H.gh o5 43 r, cont used by him is not consistent
vith othor governmntal decisiors and.a lowar rate would reducs the
value of prevanted birth by his mothod. -

Simon ‘hos..alse attemoted to genern'ua an estimate for the
value of an .nvo...dcd tirth 'on tho-basis of.a complote and realistic
. m_:l.gl_:'q-e‘congnﬁ.c sgstom' by us:.ng the pr-ojections given in Coale and

LT

2/ The formmla used by him v as follows.

By~ C
Not bonefit of p*event:.ng a birth = __(_t_t) o
(1+ r)t -

__where B indichms bcneflts i-e-, consumption saved per birth
C indicates costs i.e., production foregons por birth
r indicates discount raio

P indicotes cost of fa.m:.ly planning programme per birth-
3/ Stophon Enko, 'Tip Gains to India from Population Control: Some Monoy

Moasuros and Incentive Schomes', Review Economi cs g,
42, May 1960, pp-175-181.

4/ H. Ieibonstoin, "Pitfalls in Benefit Cost Analysis ‘of Birth Prevention”,
Population Studies, Vol.XXIII, No.2, July 1969, pp.161-171.

5/ J.L. Simon, "The Value of Avoided Births to _Undcrdevoloped Countries™,
Population Studies, Vol.XXIII, Noil, March 1969, pp.61-69.
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Hoover study. By rolating tho difforences in numbors-of births in |
future poriods (under two alternative assumptions regarding population
grovwth made by Conlo and Hoover) to tho differences in aggregate
incomes that are projoctod by Coale and Hoover, he calculated the
value of proventing a birth in India. Even at tho high discount rate
of 15 por cont hs found tho value to bo $ 114 or Rs«570 and mueh:
highor ot tho ;lowor discount.rates o.g. at § per cont discount rate
tho value was found to be Rs.1160 at 1956 pricos.

. . Anothor 1moortant eriticism ogainst Enln's a.pproa.ch is that

. it concentrates simply on the discounted present value of on 'individual
1 fe '§7Ga.nd involves no recognition of the intoractions of population
change and oconomic growth. The lattor ean in fact be effectively done
by constructing a model of oconomie and demographic growth whore

. population variable is incorporated explicitly oné ‘e loy
variaoblos ko marginal properdsity to save, capital outout ratio

+ are oll functions of populo.tion.

(i1) smdy by Robort Casson

Thore are somo studics w}nrﬂ instead of treo.tmg expend:.ture

on birth control as investmont : and cdleulating

,roturn to it, attompt has boon made to assess tho difforence in per
capito. income in future with and without a given family Planning
progromme. Robart Cassen?/ has attomptod to assess tho difforence
in por.capita incomo after teon years from 1965, with and without a
progromme comparzble to that being undertalnn by the Governmont of
- India in 1965. Fe compared tho two alternative poprulation situations
in 1975 (A) 630 ml1llion people and (B) 590 million people (whore 40
millon births are prevented over ten years).. Ho arrived-at the

. conclusion that the not gain from birth control in terms of per
capita income will be Rs.30 i.e. Assuming national income growth
rate of 5 per ocont por yoar, ko arrives at the por capito. income .
figuro of Re.476 in case (Ai and Rs.50€ in case (B). He also shows
that Rs.300 million = (Thc total annual expenditure required for
preventing 4 million births overy yoar on the basis of $§ 10 as the
cost per birth prevented) - if invested for ton yoars ‘othorwise will
lead to incremont of Rs.2 .to income per hoad. This is on the
assumption of incromontal copital-output ratio of 4 and a marginal
savings rate of 0.16 and no depreciation of copitals: T ho

¢ _concludes _thot not gain from birth control of per capita income in
1975 will bo fifteon times as large  roturn as that from other
investment while according to Enle's caleculations the return to

-investment in birth control may be as mch as hundred 208 as high
as the return to othor forms of investmont. )

(_5_/ Robert Cassen, 'Populat:lon Controli: Aims and Polid.os' in Pl

Strocton and Michaol Lipton (Eds.), The Crisis of Indian
"Planning, london:-Oxford Univorsity Press, 1968, p. 258.

1/ ‘Ibid, pp.259-61.



‘As Robert Casden himself has pointed out vhat o attomptod
was just a 'crudr calcula:tion'_/ to suggest a lowor Umit of tho
effoct of reduction in po;ulatlon growth rate con por  dapita incomo
ond it is ‘hard to make on accurate assessment of {:ho effoct vithout
a suitable ‘growth modeX but as it is very difﬁ.cult to estimate = .
accuratoly, many of the coc¢fficients ‘$nvolved,. furthor olaboration
of anoh a modol was not :rttempted-

(111) Study by K.c. Senl

‘K«C., Seal-/ hns ma.de similar :mnl;rsis ‘not for ﬂ:ture :
period but only ‘for ono year 1970-71'on tho-basis of: the past fami 1y
planning performance of tho period 1951-71. o 'sstimated that if [nillion
the ontire sum of Rs.1692/actually spont on family plaoning in India
from 1951 to- 1971 wore invested in any hormal devalopmnt Progromme
it would havo resultod into., additional per capita income of:Rs.2,
(In this caleulation ho hos assumed iricremental ca.pital output rotio-
to bo 2.0 and no depreciation of capital.) He furthor obsorves that
at the same time due to tho absenct’ of family pln.nning Progromme tho
extra addition to the total population would have brought .doim the !
per. capita income by Re.8 i.e., from Rs.625 to a lower lovel of"
Rs.617 gt nirrent prices. - Thus the not gain in por capita. incomé 'of
India due to the fomily plonning programmo in 1970-71-was ostimated
by him to be Rs.8 _as dgainst. Rs-z from an altornativoe - ca.pital
investment during 1951-71.

The studiés discussed.so far have taken into: o.ccount the
effect of population growth on economli¢ devolopment only whilo
caleculating the per capita income but tho growth rate of national
income is assumed to be independent of the effdet of populat:.on
growth. - Thug the effect of alternative population situations ‘on
cconomic development.is not. fully brought oute--Thig brmgs us to
* the studles based on growth model approach.. . T

(iv) Study by Coals and Hoover'

. Coale and Ehover study as mentioned earher, is tm—first
and most’ comprehengive study of cconomic implications of population
growth in' India. The poriod covered is 1956-86. The throc sots of

population. pro;]ections used in this study are_based on the three
alternative o,ssumpt:.ons ragarding fertility - e

(A) High - Unchanged fert;.hty during 1956-81;

(B) Msdium ~ a 50 per cent decline in fertﬂity concentrated in
the fifteon years after 1966;

(G) Iow = A 50 per cont fertility docline during 1956-31.

8/ Ibid, p-258.

_/ K.C..Seal, "On Altornative Efficioncy of Family Planning Programmo
Ovor Othor Dovelopmental Programmes™ in Studies:.on Fopuylation
and Fomily Plannipg in India,.New Dedhi¢ Planning.and Evoluation
Division, Departmont of Fomily Planping, Ministry.of Health and
Pomily Planning, Governmont of India, 1974, pp.133-34-
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"~ In all the throo cases, mortality was assumed to decline
sharply with lovoling off in 1970ss Tho doath rate of 31 per 1000
in 1951 was oxpocted to roach around 14 in 1986 in all tho three
caseg. Tho total population of India in 1986 ia tho situations -
A, B, C was projoctod to be 775 million, 634 million and 589 million .
rospoctivoly. Tho' total population in each case was. converted into
adult oquivalont ¢onsumer units by taking into account sox=-age
dietribu J‘B}on of tho rospoctive population and by giving suitable
woights (1 for malos gbove age 10, 0.8 for fomolos above age 10
and 0.5 for children under age 10). For projecting tho _ggonomic °.
performance undor A, B, C, a model of Harrod-Domar typo was -
constructed by thom. Eﬁbct of alternative' population growth
tronds wos incorporated by assuming that tho amount of addition to
tho funds avallabls for investmont outlays (F) cach yoar would be 2
cortain proportiond increase in tho per consumor incomo i.e0., o
XQ.) Hore Y indicatos nationgl incomo and C indicates

~

G
oquivalong adult consumer units.

The main finding of the study was that during the pariod
195660, tho per consumor incomo Will increase: by only %8 for cont
in unchanged fertility case, while in low fertility caso, it ~wou1d
~incroaso by 95 por cont and :I.n modium fertility case it will "ihcroase
by 70 por cent. Thoy ostimated that tho total output w:tll grow at
the annual rato of 4.5 por cont in tho low fortility cdse while it
_will incroase only at the rate of 3.5 por cont in-tho unchanged
fortility caso. According to thom tho main differonce in the high
fortility and low fortility income projoctions comes from change in
\ the composition of investmont.

In thoir discussion on 'wider 'nppli:cability of analysis!
thoy have also talon into account the offoct of larger labour force

10/ insley J. Coale and Edgar M. Hoovor, op.cit., 'p.258-.
1)/ Ibid., p.270. Tho model can bo reprosented by the follouing oquation?

where Y indicates national incom, G indicatos oquiva.lent growth
outlays which wore calculated by giving difforent woightage to
di fferont types of investmont outloys %F) according to their
productivity effoct; R indicated ratio between/outlays end / ¢ -
increasoe in national incom in a givon poriod.
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under unchanged fertility taso in the ‘long run. : Using a Cobb=
Douglas function,1®/ which dllows for substitution botween labour
and capital ‘they estimated that income por consumer in the low-
fortility case will be nearly double tho income por consumor in .
unchonged fertility case, by the year 2011 and thus ‘showed that the
occonomic advantages of. reducod fartila.ty case aro distinctly not
limited to a transzt.ion period, befom labour - force growth is
affoctod.

... Even today. the Conle gnd Hoover study romains the. "most .

ainstald.ng attompt: at an esti.mate of the’ econonic consoquopces of -
roduced fortility im India, even'if its demographic basis has beon:
overtalon by the 1961 consus ._/ The nctuo.l population of India in
1961 ond 1971, a% ‘indicatdd-by Gonsis ﬁ.guros (443 and 547 million
rospectiwly) was highei” than tho- ostimates given by ‘Coale and
Hoover even underunchanged fertihty cose (424 ‘and 532"million
rospoctively).. fipart “from thig fact and the . limitation that tho data
regarding eeonomic performanco used by them was based on-tho Yo
achicvements of the first five ydar. plan, thore-1s. also-somo criticism
rogarding the “saving functioni®/used by thome “They indieato groator
rise in-"the rate of savings and hence highor growth rate of national
incoms ‘under reducod fbrtility case as comparod to; unchanged fortility ©agG .

o ﬁ,‘i&. p'.-"s'é%'. | % =(ﬁf({% ‘.'m

1ndicates mrtional iacome; Ly tho -sizo of lsbour ' foreo and I{b
the cumlated sfock.of capi.tnl attimo t, while Y, I, K5 -ar
4ho. magni tudes at tho base-period 0., Ttn coefﬁcionts m™and 1-m
express the relative effectiveness of tho two factors. Vith a g:.von
stock of capital and supply of labour for ‘India.- m was assumed to
be 0.5 implying that a givon per cent incresses in;the stock of

" capital or the size of labour force would be Oqually effectivu in
raising the output. '

where Yt -

13/ Robert Cassen, _p_cit-, P+258.

14/ Tho spocific, model that forms the basis of the:l.r projections of
‘gaving. a.n.d incom takas roughly tho follom.ng form =

S;t = P t;_l whore 8 is the amount of

i o Pt—J. -°“
i nvostnant- {or saving) , Pis Popu],at:.on, Y is natiofial income
"and & is the ratiq of- additz.onal sovings £o: jneroase in por

capita incomo .
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Saving function used lg Coale and Pbover is based on
Koynosian function. “J.N. Sinhal®/ hns questioned its suitability
for India and has pointod out that tho conflicting evidonco -
obtained from ompirical investigations following Keymes' fGeporal
Theory' has lod to the formation of more complex hypothoses
concorning saving incomo rolationship. According to him, demographic
factors do not play o significant role in determining the rate of
savings in a country 'like India bocause (1) a given declno in
fortility and child population raotio implies a mich smallor decline in
»dopondoncy burden measurod in terms of ratio betmen tho standard
consuner - and producer mnits, (2) the bulk of savings.aro accounted
for by tho top 1 or 2 pot ‘cont of tho populstion who. probably
alroady have smaller fomilies and ﬁu'tl'nr that their. conventional
oxponditure that is linlad to .the family sizo ‘forms .a relaotively
small fraction of their income so that thé cit~inteo gavings potential
would be limited. Since the bulk of the poople in LDCS are iving .
at or below the subsistonco level, tha demands.for adequate nutrition,
housing, schooling, would constimte th pressing “and” hoavy c~chorge
. ob additional income to loave any porceptiblée margin for the.rise
io- savings proportions. Besides, according to Sinha, growing -
" intorcommuni cation botwoeon difforont countrics or botween rural and
urban sreas would load to 'Domonstration Effect! which would retard
a riso in the marglnal propensity to savo.

Thore can also bo disagreoment about the suitability of
the typo of Cobb-Douglas function used by thom for tho projoctions
upto the yoar 2011, ospocially about the value of m, which is of
erucial importance for giving tho roliablo projoctions. Thoy
thomsolvos” have pointed out that littlo significance can be *
attached to tho absolute magnitudes of income per consumer btoined
in these calculatiang. Thoy have emphatieally diséInimodd ‘ony
intention to paedict cho income lovels after 30 years mainly
duo to imability to foreseco ths futuro tachnological advancos and
rosource a.va:l.labil:l.ty. :

(v) Study by Goorge B. Simmons

nnothnr important stud}' where. growth- model appraoch
is used for assesasing the impact of alternative. pomlation trundﬁ/
on por copita income in Indfh is the study by Goorge B. Simmons.
Ho hos studied ocovomic imphet of the following two alternative
population situations. (A) A base population of 514 million in
1967-68 projocted forward at the rate -linsorly declining from 2.5

-
]

i1s/ J.N. Sinha., "Macro Modols and Eoonomi.c Implicntions of Population
Growth', Paper presonted at the Indian Gensgs Contongry Seminar,
Now Dolhi. Octobor 23-29, 1972.

16/ fosloy J. Coalo and Hoovory. E.M. _o_g.ci-‘é*., p.327

11/ Goorge B. Simmons, The Indion Inwestmont in Fomilv Plopning
New York# The Population Couneil, 197i. : '
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to 1.7 per cont, in 1980-81 and furthor deelining to 1.2 per cont
in 1990~91. (B) Tho low population projection assuming thot tiere
wore ope million fewoer births in 1268-69 than oceurred under the
high population situation (i.e., A). As a result, the high
population estimates  exceed the low population estimates by the
pumbor of survivors from the extra births in 1968-69. In order - to
measure the economic :lmpact he considered throe tmsoa:.l.a/ N

I) Where. the timo pa.th of Rational incomo is indopondont of
7 tho size or growth rate of population-

II) ®llowing Paul Domeny or Coale and Hoover, ho ha.s .
incorporatod the population variablo in tho medel by

. making tho rate of investmont a function of per capita
income and national ineomo, a function of investmont.

LII) "Ho assumed that population affected income not only
through -savings. but also through the labour services
rondored and mode adjustment in the model of caso IT
to that offoct by introducing age=-specific labour force
participation rates {r.) and value of product of .

morginal labhour (MVPy) 1¥/ ‘ana by apolying thom to the
differeneo botweon two popula.tion projections .

His ostimatos revoal that in t:hn ﬁrst case thero are no
- benoﬁts by aggregate income eritorion but present value. of tho
“. benofit of preventing a birth-in terms of per capita income is
 Rs.5811 or 9.8 times tho per capita income in 1967-68. In case
' Z:II the prosont value of preventing a birth by aggregate incomo

;(,_/ oy p-21, 25y 27. Tho th:'oo casos are reprosantod by tho
wing equations. .

| e
u) Yo =Ygy (D) Yt+1"It+Pt T@?}x(pff -5

. Ti'::FI ""x'h'ﬂ. . MVPtﬂ

(III) Il:+1 I{.’w{- ptL | & -;‘.

uu - Itc xt -‘ MVP-E';"- Ep

whe;'p 'I indlcutes national: 1ncome, P indicates popula.tion, S indicates
rato of saping from'per capitdfincome in the initial period,
.x indicates’ morginal rate of sdving out of por capita income,
indicates’ capital output ratio, r indicates labour forco partici-.

ation rate, X ipdicates the-differonce botween. two population

“projuctions. zmd MVP indicutes valuo product of a marginal vorkor.
Fegrris
19/ Using 1961 informa‘tion he assumes that rg.31 = 0.0,
Tig-14 =230, Ty5p0% B0, Tpy pr = T EE WP p gy =
«19 AVP = 210 Rs.; MVPy5-p0 = - +25 AVP = 280 Rs., MVP21.35 =

-32 AVP = 350-Rs. at 1967-68 prices. (J\veragp -volue product in 1961
was RBclllO)-
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eritorion was estimatoed to be Rs.2876 and by por caplta income
ceritorion R3.8280. In tho third case, estimated valuo of preventing
a birth is not changed much from that in the case II beccuse
productive contribution of the relevant cohorts in the population
comos only aftor 10 or 20 years and while caleulating tho present
ralue with a roasonable discount rate, such dolayed benefits do not
carry much woight.

As stated by the anthor himself@/ those three cases
do not represent an attompt to predict the rate of incoms growth
for India but only attompts to assess tho consoquonces under
cortaln conditions of alternative pattorns of population growth.

It 13 clear that like Coale and Boovor study, oven
in this study in case II and IIT an attempt is made to incorporate
population variablo oxplicitly in the growth model and population
variable 1s brought inio plcture not only for calculating per
caplta incoms but ovon aggregoto national income is mnde a
function of populaiion variable through the investmont function..
Conle and Hoover model and modol in cose II are basically of the
some typo 1.0., Harrod-Domar model, ond Investment function used
is olso tho same. Naturally the eriticlsm, rogarding the sultability
of this investmont function, discussed carlier in the contoxt of
Coale and Hoovor study is applicablo hore also. As regards
case III, tho adjustmont made does not serve much purpose as is
shown by the rosults. FPorhaps, the purpose of incorporating the
effect of labour foreo on income growth can be served bottor by
Cobb=Douglas function. Such modols based on Cobb=Douglas functlion
havoe b used in somo studies ae.gs b ko in his woll-known TEMFO
model, H/Buprwht for Philippines, by Nowman and Allen for
Nicargua.

20/ (oorge B. Simmons, gp.cit., p«28.

21/ Enke Stephon, Roising Por Copita Tncoms Through Fewer Births, Tempo
General Electric Corpany, Sonta Barbara, California, March 1968.

22/ Theodore Ruprocht, 'Fortility Contrel, Invosiment and Por Capita
Output = A Demographic Econometric Model for Philippines!, Contributed
Pgperg, Internotional Union for tho Scientific Study of Population,
Sydney Conforonce, 1967, p.90.

23/ Potor Newman aond R.H. Allen, Po o
Economic Dovolopment in Nicaragna, Report prepared for

tho Government of Micaragua and USAID, 1967.



{vi) - Conoral Criticism of ‘Growth Model Approach

Hore it will be worth-while to mention the criticism
lovelled by some writers against the use of growth models for
assossing the impact of population growth on cconomie developmont.
Macro economic growth models are a set of relationships ameng the
koy oconomic magnitudes of a national ‘economy so stated that the
offeet of changes in any emo such variable on all other interralted
variablos can be worled out. Two broad types of growth models have
been usually omployad 8o far by the. rosoarphors with population as
a variabls, to. .assass . th@ impact: of ppulation growth on oconomic
dovclopment- One is Harrod—Domar model, which assumes that tho only
way to incroase output per ‘capita 1s to increase the capital stock
por capita and the xole labour foree is not talen into consideration.
It has been pointed ou 241 “that Harred-Domar, models have littlo
significance from the point of view of undordeveloped countries like
India. They relate to.the problems concorning developed capitalist
- economies whoso ma;or ill is instability-and: cyelieal floctuations in
- 'omployment and inc.qm- The problom of underdevoloped countries is not
instobility in growth but growth.itself...iessesess Bosides,
. unemployient . problem :!.n tho, advanced:economies is the rosult of the
lack of offective damand and 1dlemss .0fcapital while in dewveloping
countrios it is _the msult ‘of lack of capttal itsolf. It has also
" boon pointed ont’ that those*: Monpi tal accumla.tion modela na originally
sot out, were not intended to doseribo long run dovelopment in low income
'—countries- To stretch them. to this task is.to. arguo that tnu capiial 25
_accumulgt;l.on mochopism at their contre is the kernol of developmont'. 25/

wi Gunnar Myrdnl has also criticised tha a.pplic:"ttion'of theso
models to the cconomic probloms of South Asian countries .J.ccording
_to him, this approach is 'too mechonistic and schematic!’
" Aceording to him, by overemphasising investmont, it tonds to direct
rosoearch along.lines. that aro unrealwti,c for South Asia.- Ho hos
criticised Coale and quwr study for..thg arbitrary.selaction ‘of
paramters ﬂolding tho; particular-range-in the incoms diffirential

24/ De. Bright Singh, Economics of Demlowgp Bombays fsia
Publishing House, 1971, p-51.

., 25/ W. Brion furthor-and Geoffrey McMicoll, "arge Scale Similation
' Models in Papulatmr; .and Dovelopment: Whob Use. to. Plannors',
Dcwelo nt Review, Vol 1, No 2, Doc.1975, 'p-255-

rl,

26/ '_Gunnor Myedal, u noud Tho: :
»Appondix 7, peR06T- -
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assod.ntod with reduced fortility. nnd for 4its. :I.nheront bias towards
overomphansis on investment. His point of criticism is not the lack

of ompirical data for tho ostimation of paramstors for such models

but ho says such models would have to contain many moro parameters

and account for mony mo _}nterrolat.ionships to be logically consistent
and adoquato to ronlity-

Tho use of Cobb-Douglas function. is suggosted somotimes
as more sultablo to the ‘developing countries than the Harrod-Domar
type investmont modols. " Even here, the efficacy of the model
doponds upon the exact estimate of the exponential coofﬂcie_nts in

' tho model, indicating marginal productivity of capital and labour.
It is very difficult to estimato these ecefficionts accurately ond
slight variations in thom would ch-%-gﬁe the rosults substantially.
Socondly, 1t has baon pointed out that "Cobb-Douglas' production
function onjoys the property that no mattor what thoe -parameters, the
derivnt:lvn of por capita’output with reswoct to laobour is always
nogntivo- An ineregso in population can therofore never pay its
Way sseeeenw  Tho. result, therofore, has béon sottlod in advanco and
built in."

: L In short, ocononﬂ.c dovolopmont is a complicated procoss
which can be viewed from o varioty of porspoctimes. Conmstruction
of a formal model roquires' a particular porspoctive to be selocted
with its dccom ng concopts, bohavioural assumptions ete. 29/
As Qunnor Myrd has- pointod out, indulging in tho construction
of a complox model, which 1s thooretically adoquate to the reality,
in spite of the prosont daarth of cmpiricnl dntn, does not scem to
bo a rcwnrding ondoavor «

(viit) Some Other Studios

) Apart ;&'om Btudios discussed so far, there are some gtudies
whore an attempt 1B mado to draw a picture of the . Indian oconomy in
.the year ‘2000 A.D., assuming one particular pattern of population
“growth as' tho most likaly opp. In those studies no attompt is made

to assess the impact of altornative population ‘projections. Various
scoarios.basad on alternative.growth rates pf national income are
visualised and population is brough{; into picturo only for calculating
thoe per ca.pita incomo. -

21/ Iuig., p-2075.

28/ W. Briyan Arthur and Geoffroy Melleoll, ogl t., pp.25?-58.
2/ .1_12Ld-., p.254. . _ .

%/ Quunar Myrdal, 9beclt., Vol.ITI, Appondix 7, p.2075.



" Ong: such stud?' ’15 by F.A. Mahtn—y For pomlatlgn
pro;]oction, he has accepbod M5 sories of Rdghavacharils projections ,5—2/
according o which India's population is expoctod to be. 945 million
in ‘2001- _Thon using 1973-74 data regarding the porformanco of .
Indian ddondmy as the bdse, ho has visualised.four growth sconarios
I, 11, II1'and IV whore gross: domestie product incrosses at the
nn.nuul oompound rato-of '3 par want, 5 por teent, 7 per cont,&9 per con®
resmctively during the period fro:n 1973-74 to. 2000—01. ..Then -
on the ‘basis of ' thé-above giton projected sopulation figure, ho has
$hom tha.t the per capita. income ‘in the year 2000-01 under I, II, IlI,
IV, will’ve féspactively Rs.1087 ($ 134), Rs.1793 ($ 224), Re. 2930
(s 37534 R$:4922'($7615). Plnally using the findings.of follis B.
Ghénsry ho“has” ostimated, chrrospondingito each level:of per capita
income “various 'indicss for Indianiécbiuomy o.g-, gross national savings,

~gro§s and domgstic’invRstment as:per- cont of GNP, percentage of difforent
_see'bors in GNP and peFeéntage dhare of differoht aetors in the total
Lohoir “fores s “H6™has ' arrived at thedonclusion that-oven with the
‘most. 'miracuiously* High raté of cconomic’ growth of 9 por.cent cach
yoar from 1973 ‘to 2000 A.D., tho per’ dapitn:GDP-of India will (at U.S. A
$ 800) bo still one of the lowost in the world and/half the battlo for
rapid ‘egonomic gcdwth with social Justiee can be won with the right
;,,pa.ttern of prioritibs.‘

o Anothor s?tudy of similar typd His becn dome.by the

B.trla TInstitute of Sdientific Rosogréh.28/ The study invostigates

-the posaibility of Indio. achieving by tho:year 2001, a: standard of

N ying broadly commchsurate with the prosent day sworage level of
"living. of West Buropoan Coiintries and Japan.  In'voncrete terms, the
study explores tho feasibility of raiaing‘tho por copita GNP from
Ra.670 (at 1970-71 pricés) to different levels botwoon Rs.20609 and
.Rs.53,181 {at 1970-71 prices) by the yoar :2001. JFor this purposo,

the 'l:.ime scries data of dffférent. elaments of fiational economy has beon
_projected by’ them alvng’ 8ix* differont patterns vize, with GNP contipuing
- to grow at on averago -apimal ‘coripound ‘rate’ of -3.1 por cant, 5 por cent,
10, por cent and’ three ‘more ratos correspondin‘g*'bo 10 per eent growth
.Tato plus a.dditional ‘#fnual investments of Re.2000 arores, 3000 croros
. and 4000 crores respoctively being injected. into the economy. Thoir
mein finding 18 that if India is to broak tho poverty dbarrier and
achieve the targdted lavel of living by the yoar 2001, GNP must grow at
. an nnnua.l ‘compound r:z'be of at 'loast 15,8 por cont. To. -achiove this,
savings ‘mst grow at an’annudl rate of"“17.4 por-cont-afd investmont at
the annial rate of 17.17per cent and the total codsumption expenditure

31/ F-JL, }bhta, Second India Studa.es, co' x, Bombay- Tho Macmillan
., Company- of. India’ I-tda 1976..~ | °

_/ s. ha?aehani—w-r Jaﬂ,gn Projoctigns %9?6-2001' in Ashish Bose,
' tra, -B- *N.. Sharma - Popiulation ip Ipdia's

De'velop_nla_nt 1942-2000 Dalhi Vikas Pub]ishing House Pvt.ltd.,
1974, p.437. o

3_/ Birla Instituto of Scientific ﬂasom-ch,' Foononlc Rpsearch Division,
" .:Indlg 2001, New Delhi; Arnold Haimmnnn ‘Publishers (Ind:.a) :
Pvt. Ttd., 1976, - . In
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must not be permitted to oxceod a growth rate of 12.8 per cent per
annum. For population projections, they have adopted the assumptions
of pla.nning commission upto 1986 and have assumed that population will
continue to grow at the rate of 13.68 por 1000 population during
1986-2001. This has givon thom the total population figure ‘of 864.30
million which thoy obsorve is in consenance with the present population
‘policy of tho Governmont of India. On this basis thoy have worled out
tho estimates of per capita incomo and por capita consumption
oxpenditure upto the yoar 200001 under altarnative sconarios. As in
the study of F.A. Mohta, thoy have also based the. structural changes
implicit in their altornative projections om the findings of Hollis B.
* Chenory. The study is based on a firm conviction that if' a propor
pattern of dovelopmnt is ovolvad, +he common mon in India can achicve,
. by the turn of this contury, a fruitful levol of living.

o ~ In both these studies the alternative pattorns of growth
in national income are visualised indepondently of the pattern of
population growth. FPopulation size comes into picturé*only as ‘
donominator whilo calculating per capita income and consumption.
0f coursa, in tho projection of sectoral changes, population pla.ys
an indirect rolo becanse sectoral changes are based on Chenory's
findings regording sectoral compositions corrosponding to difforont
lovols of por capita income. Age distribution of .tho population is
used only for calculating tho total size of tholabou? foron

N Boeforo wo conc]nde tho ‘roviow of rosoarch done so far
.on economic implications of population growth in India, it is necessary
to montion anothor rocent publication, of a di@rent tm viz.,
"Population in Tndia's Developmont 1947-2000' It is a collection
of % papers, contributed by specialists in, various disciplines, with
o focus on the rolo of population in India's dovelopment in the period
1947-2000. It is not a tochnical exoreciso in futurology. Tho contri-
butors were not furnished with any particular set of population
projoctions and wore not aslnd to comment on the implications of futuro
of a glvon rate of population growth. Obvicusly it was not the

purposo of the book to glve quantitative assessmnt of the ‘¢conomic
impact of a particular set of population projoctions "for India. The
aim was only to roflect the thinking on the ‘part of apecialists in -
different fields on the likely course of ovents by the yoar 2000. Thore
,'a.re six papers in tho part IV which deals specifically with 'Population
and Economic Growth'. Out of those,only two give a quantitative
assessmont of the future implications of population growth'in Ipndia in
torns of two sopcific aspects i.c., food and omployment. The
romaining four oithor discuss tho woelllmown controvercy about the
relationship between population growth and economic devolopment or
reviow the past performaonce of Indian oconomy. Obviously, being a

di fforont type of publication with a different aim, this cannot be
compared with the studids discussed so far in this reviow.

34/ Ashish Boso," P.B. Dosail Asok ‘Mitra and J.N. Sharma (Eds.).,
Population in Tndia's Devok@ nt 1947-2000, Dolhi: Vikas
Rublisking Fouse Pvt. Itd,, 1974.
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From the roview of studies made so far, it can be seon
that it is not easy to get an accurate quantitative assossment of
the impact of altornative patterns of population growth on
economic dovelopment. Economic development being a complex process,
it is difficult to isolate the effect of population variables on
economic dovelopment. The rc ationship betweon demogroph:-c and
aconomt.c factors is mol u dlr2et oae wut 14 oo result of complox
chain of actions and reactions. Enke's investment model approach
suffers from vorious limitations mentione” carlier and is logically
woeak mainly because of the arbitrary elemsat in its discounting
procoedure and boecause of the foct that its conclusions are applieablo
not only to prevention of the birth of third or fourth child but
oeven the first child. Growth model approach is logieally superior
in the sonse that it tokos into account the actions and reactions
betweon various demographic and oconomic variables at the macro-
level. Besides, no discounting procedure is involveds However,
here also the main difficulty is that ultimately the whole thing
boils down to the problem of practical applicability: Particularly
in caso of devoloping countrios like Ipdia, the choice of a suitable
model ond the accurate ostimation of paramoters are the arucial

probloms. Espocially if tho required data of accurate quality are

not available, one has to compromise at many points and automatically
an element of arbitrariness is introduced ané there is a possibility
that the whole analysis will bocome a mathomatical oxereisdé, whore
slight voriation in parameters is likely to chonga the findings
substantially. On the othor hand, if o growth model incorporating
population variables is pot used and only various 3conarios based on
altornative growth rates of national income are visualised as dono in
mony studies mentioned so far, the full impact of populstion size,
growth rate and age distribution under altornative assumptions is not
brought out. Use of population figure is made 6nly for calculating
per cagita incoms.

In view of theso difficulties, onalydis in Part II of the
present study is attempted o ly with tho limitod objoctive of
assessing the moagnitude of A fferenze malywe v tha oilorts roquired
under alternative populotion situations for attaining the identical
targets of cconomic growth in India by tht year 2000. No attempt -
is mode here to construci & forwat isdel Joi reuscns explained
earlier. However, in order to take into account the impact of not
only population size but also age-distributior,-he target of
oconomic growth to be achleved is fixed not in torms of per capita
incoms but/per adult equivolent consumer unit. Tho three projected
figures of population in the year 2000 A.D. undor alternative
assumptions are converted into adult equivalent consumor units by
giving suitable weights to children, female odults and male adulis.
The required rate of increase in gross domestic product in order to
achicve the identieal target of imcrease in income per oadult
oquivalent consumer unit is worked out for esch case. Thon tho
impliecations of alternative population projections in terms of the
following crueial magnitudes - (whore population size and age

‘distribution are important decisive factors) — are worked out

dependency burden, required rate of increase in food production if
self sufficiency is to bo achieved by the end of this century,
total size of the lobour force, sectoral distribution of the labour
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force and the required incroaso in the value added per worker in
the agricultural and non-pgricultural soctor if our modest aim is
atloast not to widen further the present disparities between the

two soctors in respoct of productivity. per worker. While attempting
this analysis the long torm perspective of the Planning Commission
givon in tho Fifth Flve Yoor /13 broadly kopt in view.

Lastly. tho other requiroments, which are primarily population
rolatod (o.g. housing, education, hcalth) can also be estimated for
tho three alternative population situations. 1t is folt that the
‘implications thus worked out will give a fairly good idea of the
quontative difforence in the strain that Indian oconomy will have to
undorgo in order to attain a given improvement ip the standard of
“living under alternative population situations.

III

Eghox;nic Impli cations of Throo Altornative Pogul&tion
o Erojoctions for India in 2000 A.D. '

(1) Population Projoctions Mopted for tho Prosent Study

The present study is based on high 2, modium 2 and low 1
projections of S. Raghavachari. One reason for adopting his
pro;]ecti:ys is that they are projoctions from Rogistrar (oneral's
Offico.28/ Tho reason for adopting this particular set from his
projections ii,’jhut- projoctions of food requiroments are available
for this set,*¥. and they have beon used in this study for working
out the food raquirements taking into account the age distribution
of the population in tho three alternative situations.

i fAecording to those 3 projections - Mgh 2, medium 2 and
low 1 - India's population in the yoar 2000-01 will be 1032.1
million, 945.4 million and 830.6 million respectively. Hore, it
is worthwhilo to sce whero this set stands in comparison with
the othor. available projections for the yoor 2000. Among the other

5_5/. Particularly in case of the soctoral distribution of GDP.
Planning Commission, Governmont of India, Fifth Five Yoor

Plon 1974-79, pp.15-22. =~ .-

36/ S. Raghavachari, op.cit., p.437, Table 3. Those projections are
also given in the National Population Monograph, Tho Populstion
. of Indla, 1974, World Population Ypar, CICRED Series, Ministry
\ of Homo Affairs, Office of the Rogistrar Genoral and Consus
* Commissioner, India, 1974, p.127..

37/ V.M. Rao, Rod, Socond Indig Studies, Doihi: Tho MacMillan
Company of India Ltd., 1975, p.18, Table 5, and p.50,
Tohla 15.
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-availsblo projections thode made by World Bank-@/ and Thomas Fk‘ejkns_g/
are of tho same type in the sense that in both the cases, projection
of the Indion population constitutes ome port of an overall project
concerned with population growth’in many national and regional
populations. -Besides, both wofc undertaken prior to the availobility
of tho 1971 consus results. <So they are not ing ded in this
comparison. ~Among tho remaining, Ambannavad t$20/ projections

.'-{1055’999 ond 926 midlion) and operations rescarch group's 41/
projoction under mortality I alternative (1033,999 and 972 million)
are ‘on’ the highor side as compared to tho set we have adopted. Tho
medium projection in our set is comparable to ORG's medium projection
undor mortality alternative II (942 million) but their high estimate
(973 million) is lower than that in Raghavachari's H, ostimate whils
‘their low gstimate (917 million) is higher than the Iow 1 estimate
in Roghovachari's set. If compared with the & alternative sets of
projections given by Robert Casson and Tom Dysond2/ wo find that the
set adopted for the proscnt study does not come nearer to any singloe
sot ampng those 8ix sets.i The 10w 1 projoction of population in the
sot adopted by us-is lowér than the low projections given by
fobantiavar, 0.R.G., World Bank (and also Cassen~Dyson except in the
sixth sot). T

, . Tho assumptionson on which Raghavachari's High 2, Medium 2
.and Low :l: sots aro based are as follows! '

1) Rrtility Assumption - During the peried between 1966-70 and
1996-2000 goneral fertility rate is assumed to declino from 185
‘per 1000 to 136 under high 2 alternative, while undor.medium 2
alternative it will decline to 110 por 1000 and undor low 1 alternative
it will docline to 86 por 1000. In terms of birth rate, tho decline
will be from.39.4 por 1000 in 1966-70 to 30.4 per 1000 under high 2
alternative,to 25.7 per 1000 under medium 2 alternative and 20.9 por
1000 under low 1 alternative. -

38/ ‘K.C. Zachoriah and R. Cuca, Population Projoections mr":ngk Member
~, Countries, 1970-2000. Population and Human Resources Division,

- Dovolopment Economiecs Department, IBRD, 1972.

29/ Thomos. Fréjka, Roforonce Tablbs to tho Fituro Population Crowth,
" Now:Yorks-The Population Council, 197 ,_pp.584-595:.'

40/ 3.Pv Ami:dnnavar; Populgtion, Socpud,Indig” Study, Délhi:

~ MacMillan and Cempany, Pe54, Tablo 2.11. ‘

41/ As quoted in Tobert Cassen and Tom Dyson, "New Population
-~ Projoctions for India", Population and Dovelomment Roviow,
“Vol.2, No.1, March 1976, p.105, Table 3.

42/ *Ibid., p.114, Toblo 7. .
R e ‘
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2) Mortality assumption is common to all tho throe situations
i.0., oxpoctation of life for males will incroase from 48.52
yoars in 1966-70 to 60.52 years in 1966-2000 and for femalos it
will inerease from 46.55 yoars in 1966-70 to 61.30 in 1966-2000.
Doath rate which was 16.9 in 1966=70 will be around 9.7 during
1996-2000. . :

: Intornational migration being of no significance in India
ir recent yoors and with prospocts of large scale migration slendor
undor prosent conditions, only the future trends regarding fortility
and mortality wore takon into account in these projections.

(i1) Implications in Torms of Depondency’ Burdon '_

From tho ﬁgc distributions of th roépeetive populations
given in Roghavachari's projoctions, tho dependency ratios

(1.0., F0-14 * P60+ 100 ) vore worked out. It:vas found that
: Py5-59 ' . .

thoro will be 74.27 dopendonts per 100 porsons of the working ago

'in Hghy projoction in the year 2000 while tho corrosponding figures

for modium and lovw projections will bo 65.02 and 55.19 respectively.

Thore will not be much differonce in tho three population situations,

as for 08 the old age dopendency (f.o. Pgoy . 100) 18

concerned. In all the threo coses there 15-59 will bo obout 12-13
persons above 60 por 100 persons of the working age group. Tho

. differencoe, howover, will be mainly prominont in case of young
dependency burdon (i:o- 11:2.5,1:9 x.‘loo)'which was found to be 62.25,
5%.48 and 4R.52 por-100 porsons in vorking age group undor Hp, My and
Ly situations respectiwvely in the year 2000. This will make a lot of
diffoeronce bocause it not only means that whatover is produced will be
8hared with comparatively larger numbor of depondents but it also moans
‘that the pattorn of investment will be affoctedbecause.the larger

" ¥young dopondency burden under High population situation moans more
investment in schools, hospitals ote. Of course, it is on investment
in human eapital but it will not have aony immediate tangible effect on
growth performonce as this type of investment has o long gestation perilod.

nsumer Units. Corres ndin Thrae
Population Projoctions '

As explained carlier, in order to bring oﬁﬁ'--mliy the

(111) 1t Equirolon

- offoct of not-only the sizo but also the age sex distribution of

population under altoernative projoctions, the High 2, Mdium 2

and Iow 1 population figures, in the year 2000 wore conwverted into
adult equivalent consumor units (A.E.C.U.) by giving tho woights
1, 0.9 and 0.5 respectively for adult males, adult femalos and
children below age 10. Tho weights given are tho sSame as usod

in Coalo and Hoovor study. However, saparate figures for malos
and_females bolow agé 10 wore available only for medium préjection
whilo for high and low projections, tho age distribution by. only
three majorg groups (0-14, 15-59, 60+) was avialable for males and
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: fomalos. Children below age 10 for high and low projeptions wore
estimated from thi§ g.n_fol:m;xtioﬁ'by graphical interpolation.

. .- India's population will consist of 860.12 million
AaE+CaUs - under high 2 population projoction, 803.56 million
~AeE+C-Us« under medium 2 population projection and only 727.49
‘million A.E.C.U.s undor low 1 population projoction. By applying

the percentage age distribution of 1971 census population, tho
age distribution of 1973-74 population was worked out. By
giving ‘the same woeights as obove, it was converted into A-E.C.U.s
--In 1973~74,  India's popalation consisted of 470.64 million
. A-EsC.Uis. This-shows that in 27 years (from 1973-74 to 2000-01).
. aumboer:-0f A¢E.C.Us. is oxpected to increase by 82.8 per coant
under- Hs situation, by 70.7 per cont M, situation but it will
. incrgase by:only 54.6 por cont, 1f population growth follows the
- Ly-pattern. This differonce has very for reaching implications

in terms of the efforts required to attain a given target regarding

the -improvomoent in standard of living under the three alternative
situations.: -

=(4v) Imp]ications'In Torms of Relative Eftorts moquazred to
" Achiove the Idontical Targets of Economic Growbh

~In 1973-74 por capi"'t:h gross domestic prﬁdut;:b'f of Indiac.- .

was Rs.783 (at 1972-73 prices). This was oquivalent to GDP of
Rs.957 por A.E.C.U. If our modest aim is to roach in the yoar
2000 the-target of GDP por A-E.C.U., which is two and half timos
tho present CDP por A.E.C.U. i.e., to reach thetarget per
A+E.C.U. GDP of Rs+2392.5 (at 1972~73 prices), how much effort
would be required under My, My and Iy patterns of population
growth? (Al1l the figures of GDP, Por Capita Income ote., given in
tho discussion thot follows are at 1972-73 pricos.)

. For ronghing the shove target, wo have to reach the
GDP. of Rs.R05783.71 crores under Hy situation, of Rs.192251.73
~crores undor M; situdtion and of Rs.174051.88 crores undor Ly
‘situation’in tho yoar 2000. GDP in 1973-74 was Rs.45050 croros.
-This implies that the required annual compound growth rate of
GDP for the next 27 years will have to bo 5.8 per cont under
Ho situation, 5.5 por cont undor M2 situation ond 5.1 por cent
under Ll situotion.

“The Fifth Five Year Plan in itstd_r?.f't,__}a;xd envisagod an

avorage annual growth rate of 5.5 per-—com 4%/ '1n " GDP put in the

final plaon the rato onviseged is less thon this i.o-,_f_-ﬁ? per cent.

e L oo . i _‘. .
743/ Plannirig Commission, Governmont of India, Draft FiTth Fivo
Yoor Plan 1974-79, Vol.1, p+2¥- N
44/ Plonning. Commission, Government of India, FLfth Five Yo
£ign 2974-79, p.15. (S1th B Joor

a4/
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It vas omphn.sisod in tho dra.fl: plun thit a *’highnr rate of growth
‘ though vory desirable frém the standpoint ‘of early removal of
poverty and building up of tho.growth potontial of tho -economy, has
" not -boen considored foasiblo. -"Evon the’ ‘545 ‘por ‘cont rate will
call for besides much gréater. efficiency in planning and implementation,
_hard decisions, rigorous discipline. ond’ considorable sacrifics”, So
1t sccms that in 'the revised. final version, 'bhe ra.ta of.4.37 por cont
Was adopted a.s more reo.l'lstic-, .-
Boforo viaual'lsing tho fonsible-rats in the 27 yoars

_aftor 1973 if wo look at the padt porformanco of tho odopomy
" during the last 22 yoars of planning bofore-1873, it can be observed
" 'that-Indian ecoromy axporien ced,;on an average tho compound .growth

rate 'of 3 por cont anoums -,Eiven,in the later part of those
“two docades, thore wos nothing liln spoctacular improvement.
‘During the period from 196162 to 1973-74 GDP at 1960-61 prico

incrogsed at the onnual-compound. growth rato of .4 per cent. Sag/
Boesldea, it 48 not a picturs of steady, smooth growth. Not only
" in tho initial yoars of planning in India; but ovon in recent

yoars, :thore are, fluctuntions NY-B against the projocted overall
rote:of growtn of 5.7 por cont por onnum quring the fourth plan

"poriod, ‘tho oconohw exporionced; a rgte of growth of £.+2 per cent in
196970 " 4.2 per ‘cont in 970=71,, ; .‘g por ‘cont in 1971~72 and

" 0.6 por cont :I{n 1972-73.4% o, ;such ‘circumstanees ,it will be unrealistic
Lto:maintain continucusly and consistontly during tho next two
. doc¢ades the rate as high as 5,8 oer eant and 5.5 per cent required by the
"B and/M, situations. As pointed ouf'in the draft of the fifth plan,
in the past,high aims and low porformgnce have.often involved the
oconomy in erises of disproportion.28 . In viow.of these facts and
past. fluctuations, the ‘rate of 5.1 por cont for ‘the next 27 years,
roquired by tho I-l simation appears to be fbasiblo :md realistic.

On tho contrary, :I.f with great effort, Indian economy is
.able:to achieve a growth rate 5.8 por cent por annum, under low
_ population projoction, consistently during the noxt 27 years, ths
oconomy will bo able to achipye GDP por A.E.C.U., which is three
times tho prosont figura-i.0., GOP por AE.C.U. of Rs.2871 in the
yoor 2000. Howover, for reaching this taret; with Hy and Mo
population situations, the economy will require an anfual compound
- rate of growth of GDP of §.2"and-6.5-.por. cent respoectively consistently

45/"F.A. Mohta, ov.cit., p-74.

46/ Covornment of India, Planning- Commission, f_!,; fth gvel’egt_-
'I_m 1974-7 p 15 p-98. Sourw-c S 00 ostj.m_ntQS.“

47/ P].ann:lng Cormission, Govornment of India., Draft M fth
974-79, Vol.1, p.26. : Voo

48/ Ibid., p.27.
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for the noxt -27 years. These rates are oven highor t.han the

ratos envisged in tho final vorsion of the fifth plan i.0., 437 por
cent for tho:fifth pla.n .5+65 por cont for the sixth plan. a.nd 6 por
cont’ for the: Seventh Pl.:m - Thug, the relativo strain that, Indian
economy wi- Xl ‘have to. undergo undor gituation as comparod to 5L
sltuation 1! 'obv:tous from tlnse ra,te L

(v) Por Capita G.D. P. y

' ,l‘lnvsqm target :Ln terms of mcom par A-E G-U- implios
da.fferent por: eppita ipcome tnder: di fférent ‘population projections,
becausoe the, nltermtlvn situgtions of population growti consist of
ai ¥ferent nunbers of)i a.dult equiva].ent copsumoer units dapanding oh

‘tho ‘assumptions. regardlng fertility leading to different age
distributions. . t of ‘Toaching the GDP por A.£.C.U. of -
Rs.2392i5~at r1972-73 prgaocs (1.0., 2-5:timos the. 1973-74 figure).:l.n
the=yoar- 2000, m.ll ve the for éapita incomo of about Rs.1991

1n: Hg‘*siﬁmtion, that of Rs.2034 under' Mg situatien and that'of
‘Rs7w2096- under. I aituqtion. ‘In 1973=74 per capita-GDP was Rs. 785.
Tt moons. that i o, succeed in reacl'ﬂ.ng in the year 2000 the ©

above mentioned target, our per capita income Will increase at tho
compound ratoe of 3.5 per cent per anmum for the next 27 years in

Ho situation, at-the.rate of 3.6 por cent in Mp gitnation dnd at

tho rate of 3.7 per cont in éase of Iy situntion. Thus it is clear
$hat if wo compare tho situation under: Mgh and low pop.tlatz.on
‘pré;ection, 4t-49- possible. to achiowve highor rate of growth of per
capltaGDP in Iy situation (3.7 per cent as.‘compared to 3.5 per '
cent) inspito of the lower rats of" ‘growth,/aggregate GDP (5.1 per/ in
eent as comparad to 5.8 -per, cont ) r’oqﬁrod to achiove . tho givo,n target.

‘ it present, India is ‘among tho countries !,rlth per capita
GDP’ 1eqs than § 100 alopg with othor less doveloped coimtries like
Banglndesh Nepal:, Indones;l.a, Burmn- If we roach tho abovo

mentionad target, by the yoar 2000 Tndia will be ih tho posit:r.on
‘whore ‘countrias ]ilm Ropublic of Korea, Iran, Ihlaysia. ard. today i.0.,
with per capita GDP. betweon 8 200- 599.

(vi) Gontribution of Ag;:.cultural Sector to: G-D P,

In 1975—74 tha sactoral composition of GDP a.t factor
eost iindicated. :that ngricultui‘al sector contributed 50.78° per. cent
of tho total GDP.. The change in the sectoral oomposita.on in the
perspoctive period (1973-1989 g as visualised by the Planning
Commission in the Fifth Plan indicates that the percontage
contribution of agricultural sector:to GDP is oxpected to decline |
to 48.15 por- cent in 1978-79, to 44.40:per cent is 1983-84 and .
t0 40,25 per cont in 1988-89. If this trepd is oxtrapolated it shows
that .o _expected parcentage contribution:of agricultura.l sector
in-the year 2000 will be around 30 per cent. .

-, RN

49/ Planning Comission, Governmont of India, E'[.ﬁh ﬁveYagg Plon
1974-79, p.17. N
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Thi.s implies thu.t if the targot mentioned oarlior

(in 20&')2 P por A.E.C.U. to bo 2.5 timos tho figure in 1973-74)

is achloved, and if tho trond regarding soctoral contribution as
.visualised by tho planning commission alse materialises, then the
contribution of agriculturdl seetor to GDP in tho yoar 2000 will

be Rs.617351.1 million situation. It will bo Rs.576755.2 under
My sltuation and Rs.522155. 9. under Ly situation. This implios that
the annual compound..growth rates for agricultural income in tho
noxt 27 yoars will boe 4.1 per cent, 5.9 por coent and 3.5 per cent
undor Ho, Mp and Iq situations rospoctively. The rate of growth of
valio added by the agricultrual soctor, as- visualised by tho
Planning Commission is 3.3 per cont for the poriod 1973-74 to
1978-79, 4.0 per cont for the poriod 1978-79 to.1983-84 and 4.02
por cont for the poriod 1983-84 to 1988-89. The rate raguired under
low population projoction (3.5 pér cont) obviously sooms to be

quite feasiblo+ 'The rate roquired under and situations ara
also not much Wghor than the rates visualised by tho Plonning
Comnigsion. However, whethor Indian oconomy will be able to mainioin
tho-highor rates in the agricultural soctor continuously and consistently
for the next 27 yoars, will dopend to some oxhant at loast, on the
. vagaries of monsoon. .

" (vii)  Implications In Torms of Sai.t‘-&ifﬁciency'
In Foodgrains

: Solf-sufficiency in foodgrains is a vory crucial factor
in tho long torm oconomic development of a country like India,
with a large and ropidly growing population. If the demand for
-food is not met by tho domostic production, a large amount of our
gcarco foreign exchange, Which could othorwise bo utilised for
importing the machinery and technical know-how for industrial.

“dovelopment, would have to bo spent on food imports. Bosidoes, it
is also likely to affoct the allocation of scarco resources of the

“eountry because due to larger food requirements, a relatively large

share of investmont would be required by the agrieultural sector,

thus limiting tho oxpansion of non-agrieultural seetor to some

oxtont. - This might also come in the way of creating additional
omploymont opportunities in the non=sgriculiural sector.  Tho objoctive
of incroasing tho domestic production of foodgroins assumss more
importanco now particularly in thoe context of tho two importont

objectives viz., romova.l of povarty
and solf-rel‘l.anco-

‘ This 19 ono of the iroas wharo alternativa pa.tterns of
future population growth have far roaching implications. The total
amount of foodgrains required in’ future to meot domostic neads will
depend - on various factors such as the size.and age distribution of the

mlatlon, changes in tho income distribution, incomo elasticity of
demand for food and the lilely changes in the pattern of’ consumption.
On tho othor hand, tho total foodgrains roquirement, in turn, will
partly dotormine the labour force roquired in agricultural sector and

size oflabour force that will have to be absorbed in thea non-agricultural
Boctor.
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Total production of foodgroins in 1973~74 waos 104.7
million tonnes. During the period of nearly two decados
(1949-50 to 1930 -71), indox of foodgrains production increased
by 83 points. 50/ T average rate of growth of foodgrains
production during the poriod 1949-1960 was 3.5 por cont por
annum and during the poriod 1360~1972 1t was 2.6 per cent por
annum and the average rate of growth of foodgrains production
during tho total poriod from 1949=50 to 1971~72 was 2.8 por cent
por phnum.8d/ -The per capita.availability of foodgrains .

- increased from 395. %._gﬁrammas por day in 1950-51 to 466.9 grammes
por day in 1970-7i.

"L 'I‘here have been varions attempts to ostimate the food-
grains requirements of Indian population in the year 2000. Thoy
© vary according to (a) ‘the particular population projection. and
, (b) the criterion regarding the daily por capita raquiromnnt of
“food a.dopted ag the basis for tho projections of food requiremonts.

e On tho basis of the criterion of 485 grammos per day
" por adult bple, Vyas—zf hos estimated tho foodgrains roquiremonts
- in the  yoar 2000 to bo 169 million tonnes for the highor population
projection (i.o., 956 million people estimated by Zachariah and
: .Guca ) and 153 million. tonnes for tho lower population projection
“i-@s; B64 million, Natlonal Commission on Agriculturs). On the
basis of the por capita dally consumption of 470 grammos (tho
moiclimi that has been poss le in the years of plenty during the
poriod 1956~73). = Bhati hos estimated foodgrains requirements
in the year 2000 to .bo 159.9 mi.llion tonnes for the lowor ostimate
of population (i -e-, 803 million) o,nd 167.8 million tonnes for tho

50/ Directorate of Economies and Statisties, Bullotin of Food

Statistics, 22nd -Issuc, lﬁm.stry of Agrlculture Governmont
of India,, 1972. : _

o

51/ V.M. Rao, ‘Food, Second India Smdies, Bombay. Tho Maclﬁlla.n
Gompany of India: Ltd., 1975, p.60,. Tablo 19&- o

52/ Diroctorate of Economics and ‘Statistics, gg gt.,

53/ V.S. Vyas, "Land Uso“ in Ashish Boso ot al- (EdSb)

gg!gtion in Indip's Dovelopmont, Delhi' Vikas
Fublishing House Ltd., p.176.

| 54/ B.M. Bhatia, "Food, Famine and Population in Askish Boso

- etsal., (Eds.), Population in Tndia's Devolomment, Dolh:
" Vikas Publishing House Ltd., p. 228.
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hi gher: o:atimato of populntion (850 ‘1¥on). - Raoﬂ/ ;has givun four .
sots of estimates of foodgrains raquiromnts in tho-yoar 2000, each one
for the throe alternative population situations vizwy Mo a.nd Iy
from Raoghavachari's set (1.0., 1032.1 million,. 94544 mi ]ion and
830.6 million respectively). The criteria regarding food consumption
adopted by him for tho four sots arc based on the study of the prosent
consumption pattern of the. four differont classes - lower. poor, poor,
middlo and rich in tho rural and urban areas of Indis. His minimum
ostimates for tho three alternative population’ situations aré based on
the choico of the prosent middle elass pattorn of consumption as the
norm and on the assudption that in the year 2000 everybody in the
rural and urban arcas will conform to this norm. According to this
eriterion, the foodgrains requiremonts in the yoor 2000 will be
184 million tonnos, 208 million tonnes  and 228 million tonnes undor
Ly, Mo and Hp population situations. ‘His othor threo sots. give the
demand based roquirements. They are based on the altornative
.assumptions rogarding the chonge in the income dist.ribution upto tio
yoar 2000. - The moximum oxt.imatos of foodgrains requircments given

. by bis' Az set for. the throe population:situations ?Lu, Mo and Hg)
‘arg: 210 ‘mi 11ion. tonnos, 239 million' todhes and 261 million respectively.
His Az sot 1s ‘based on the. assmnption, that in the yoor- 2000 thore
“will bt no population in the lowor poor class and the percontage of

population in the poor,. gﬂ.dd]o and- rich closses will be, 20 - 40 and

40 respoctivaly- '

It cn.n bQ plnarly sean that anong the- a.vailuble estimates
of ‘foodgrains roquiroments in- tho yenr 2000, estimates givnn by Rao ore
tho only estimates whore the differemcs in consumption pattorn of various
. classes zmd tho likely changes in the ineome distribution are takon into
accourit. “However; in thé present study it was felt pgcaessary to take
into account one aﬁd:.t:tona,l factor 1.0, tho difforance’ in foodgrains
roquiremonts coused by.the.different age distribution under alternative
" populatiof’ situations.- For this purpose, norm-hasod and demand-based
'foodgroins requirements por advlt equivalqnt consumer unlt in the year
2000, were worked out from Rao's estinates «for the medium population.
It shows that according to. thé normbo.Sed criterion of Rao, in the yoar
2000, thd daily roquircment will Bé: 605 grammes per pcrson "but in terms
of A-E C.U. it moans daily 710 grammes -per ' 8:8.C.U. According to his Ag
sot (maximpm demand) of demand-bosed réquirdments, in tho year 2000, Lpor
the dally requirement will be 693 gro.mmos[but in-torng of A.E.C.U. it“porson
poans 814 grammos per A.E.C.U. -Those two ériteria #hen applied to the
. pumber of A-E.C.Us. undor our Hp, M2 und Ig 'situntions,f the following
results are obtaine&-

A) If in tho yoar 2000 -evorybody in tie rural.opd*urbai’ arca
conforms to the norm of the fresont middle "class’ eonsumption pattorn
of foodgroins (i.0. 710 grammos por-day per A:£.C.8.), £the' total
roquirement of foodgrains production for sblt‘-sufﬁciency will bo 223
million tonnes under Hp populaﬁan situation, X million tonnes under

- Mg-s:.ma:tion and 188 million tonnés undof Ig situationa

§5/ V.M. Roo, gp-gits, p-50, Tablo ‘15.
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B) Alternatively, if wo taln into account the incroase in
the demond due to change in the incomo distribution, according to
which in the year 2000, thore will be nobody in the lower poor
class and the percentaga of popzlation in tha poor, middle and
rich classes will be 40, 40 and 20 respectivoly then on an
average wo will roguire 814 grommos per A.E.C.U. Tt moans that
India will be' self-sufficient in food, if it is able to produce’
255 million tonnes under Hp population situation, 239 million
tonnes under Mp populotion situation and 216 million tonngs under
I'l population gituation.

C) The long torm perspective given by Planning- Commission in
the fifth five yoar plan, shows that the plan tergots will raise
the per capita availability. of foodgrains from 520 grammes per
doy in 1873=74 t% 620 grommes per day in 1978-79 and 663 grammes por
day in 1985-86 If this trond-is oxtrapolated, it shows that
the oéxpected. por caplto. daily requi:emnt in the year 2000 will be
735 Erommes per persons . When-applied to the ‘thrao alternative
populatlon situations it-shows ~that by this criterion 'India can be
Solf-sufficient in foodgrains production by tho yuar 2000 only if
1t producos 277 mi Llion topnes urder H2 situation, ‘253 million tonnes
under Mo, sitqqta.on and. 223 .mi1lion- tonnes' undedr Ig situa#.ion. Tho
estimotes arg, highor hanrewon the: dcmand-Based ™ ’bimatc; given above.
The, d;l.fi‘oronce in the vage’ distributiolis:-6f* the, three ‘pepulation
“Situations is not taken into Hceotint ‘Yorel;the critorion adoptad is
of por cap:.tn raquirements not per A.E.C.U. roguiromonts.
R Outof theseuﬁrma ‘Bats of' the' estinates of foodgrains
q;irgmmts,wif our aim is:%b’ neet fully the roquiremepts according
to tha,set A {norm-besed},. thon'ws will have ‘to increase.our domestic
product!.on £or- the net. 27 yoars at the: unmmi oompound rate of
29 por: cent under -Hy:situation}’2.7 ‘por eert undar’ lesiwation.éand only
For.-the B set, the “corrésponding” ratos are 3.3 por ‘éent, 3.1 por cegtpﬁndc]
.cent and. 2.7, percant. Onithe ethér hond, if tho pers;nct.ive glven L1
by tha planning.cammissidn 14 to-be followad (Set C), the corres-
ponding rates.ars : 3+7-par ‘centy 5.3. per dent nnd 2.9 per cont under
_Hz, ;1%,.1.1 situations rdspoctivelys Ay’ mnt:.oned earJ:Lcr, the
rate, of .growth of-foodgrainsg Production Wos 3.3 por cont
during 1949-60 and it was even less than thet during 1960-72 -
i.0., 2.6 por conts Even :after tht"onsét of greon revolut.ion,
our history of foo@grm.ns production is full of ups and downs.
Bogides, groen revalutiom-hns: beeri successful only in certain parts
of India ke Panjsbe Majore break through has” fiot. boen achieved
in. requop of,crops:likr. rices I view of 'those facts), thore 1s
B0, guarantes. t % ;wo- shall borablo to' meintain t:Bntinuously for the
‘fipxt 27.voars (from 1973~74) the rate: of *3.7 por ‘con} or higher

—r PIET S Y TapTeiirL
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K.C. Maaui;;dé':',ﬁ P;iaming Porfm:manee it Parspefctive" in
Jehish Bose ét al. (Eds.), Population In Todia's Dovelo
]blhi- .\ﬂ]ms Bihlislﬂ:ng Go-, p-‘1950
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than that. Achioving tho highor rate of inercase in food production
will dopond not only/€fe incroasing use of fortilisers and more
irrigation but also on a lorge numbor of institutional changes. The
lattor is liimly to bo a slow process. In this situation, the
roquired rate under Iy situation ovon for tho maximum requirement set

(C'sot) sooms 4o be quite within the roach, tho rate for M2 situation
(3.3 por cont) scoms to be foasible with some moro strain but if we
have to cope up with tho Ho population.situation, thon meoting the
roquiromonts according to the perspoctive planning torgots (c set),
soems to bo quite difficult.

in attompt was also made to examino what will be- the

poreentage contribution of foodgrains sector to the totdl agricultural
income, %QGDP in tho agricultural sect+~ as given in Section VI).

the foodgrains roquiremonts given in ot A(Norm-based) aro met by

tho domostie production, then at 1972-73 prices, foodgrains sector will
~eontribute- about 57-38 por cent of total agricultural incoms in the
yoar 2000. If tho roquiroments given in B sot. (Domond-based) are mot
by the domostic production, thon tho correspording porcontage will be
about 435. Howovar, if tho target roquirements according to this planning
coumissions' perspoctive are met, thon the corresponding porcontage in
tho yoar 2000 at 1972-73 pricos will bo about 46 por co Tho
‘eorresponding percontngo in 1973-74 was 42.4 por cent. :

(viii) Sz0 of tho Ia.bour "Forco

Ono common argumnt that is usually made is that if thore
arc moro mouths to ba fod under the situation of a rapidly growing
‘populotion, more hands-ore also aveilable for contribution-to the
-production. If the depondoney load is Mghor in ease of large and
rapidly growing population,. the labour forco size is biggor comparatively.
Though thore is some truth in this argumnt it is nocessary to oxamine
the rolotive mognitude of this difforenco and its offoct on our
efforts: for growth in torms of required increase in tho valuo added per
vorlkor for achieving the glwen target.

Tho future sizo and growth of tho labour force will depond
upon tho size and age distribution of tho. population and tho likely
change in the ago specific. labour foreo participation rates for males
and females. Sizo and agu-distribution of the population will dopend
upon our alternative assumptions regarding the future course of
fortility aond mortality. Tho likely changes in tho labour force
participation rates will depond upon various socio-cconomic changes
such as sproad of cducation, incroasing school enrolment, change in
the status of women, offect of growing prospority on womoen's attitude
to work otcs These changes will have more effoct on the labour foree
participation in carly age=-groups and tho female participation in
the labour forco. Besides, those changes will have difforontial impact
on the participation rates in agrieultural and non-agricultural sactor,

-

57/ Calculated from figuros in the Aonoxuro III, Droft Fifth Five
___ JYoor Plan 1974-73, Vol.I, p.36.
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. and..in rural and urban, nrens- It is very difficult to estimbto
procisely the future- labour-i‘oroe perticipation ratns taking into
_.ro.ccount all .these cqmplex changes. Howover it is not our purpose

: Just want, to get.a fairly goc 1doa. regard:.ng the difforence in the
-8izo,,0f labour force under. ,,a]*mrna.tive population sitnations, if the
ddonticpl assumptions regardmg the: likely cha.ngos 1n the lahour-forco
participation rates are made. _ .

In the long term perspectiye givon by the planning '
commission, it is assumed that child laobour will be abolished at the
carliost.58/ So it is assumed that.in tho year 2000, the labour
.foree ;participation rate for the age-group 0-14 w;lll be .zero  Tho

;agemdistribution. by. five-year age-groups is a.va.ilablo only for treMs
-population projection and for the other two i.0. By and In, only
tho distribution by broad age-groups (0-14,.15-59, 60+) is availablo
{for males and femalos. separately) For thc two ngo-sroups 15-59 ard

.80%, the participo.ta.on rates, Projected by ﬂmbannavar_/ wore borrowed.
- fmbannavar's rates implied tho assumption that malo labdur foree
- participation. rate. for the agergroups 15-59, will dodlino from 89.94
‘ypor cent in 1971 to 85.41 per cent in the yoor ‘2000 and that for the

.- age-group €0+ will decline from 74-‘16 por cent to 64.79 per cont in
the. samo pori.od. Sim}larly, i‘or femalcs Hs rates implied the

- assumption; that the partlcipatlon rate for tho”, age-group 15~59 will
.docling, from 44.20 per cont in 1971 to. 41.50 in tho yoar: 2000 and that
"for the age-group. B0+ will, docline from 21. '?4 per cent in 1971 to 19.22
per cont in the year 2000.

The ostimatad 'sizo of the labour force in the yedr 2000,
on tho -basis of the cbovergiven . labour force _participation rates, will
+:be- 409.64 .mi1lion under Hs populatian _situation, 393.44 million undor
-Mp-situation and.371. 69 mill:.qn under situation. It 1mp15.es that
-ithe-iporecentago: of total pomlathn participating in the cconomic
.activity will be 39.6 per;.ccat under Hp situatian, 41.6 per cont undor M
- aituation and 44. 7*p3r cent -undor L; situation. This .¢learly shows
.“that though the absoclute si:i: of the labour, fores' will bo comparatively
largoer-undor rap:l.dly.gromng popilation, the relative advantage will be
more in case of slow growth of population due to relatively larger
poroentnge of population in the labour foroe. :

i i Our estimate-of the size of labour force for Mp situation
'(_3-44 million) is quite close to the ostimate given by J.N. S:I.nha._/

58/ Plonning Commission, Draft Fifth E;“ve Yoor Plan 1974-19 Vol.1 p.3.

_/ Je«P. Ambannavar, Population Second India Studies, Bombay: The
Macmillan Company of India Ltd., 1975, p.89. (T rates for the age-

group 15-59 in 1871 and 2000 were worked cut on the basis of rates
given by him on page 89 and age-distribution given on pages 1i1 and 112.)
J.N. Si "Population and £m 1oymnt - A Iong View' in Ashish Pose

&/ oteal. mﬂ“és Pho jon ip India's ‘Dovelo , Dolbi: Vikas
Publisking Housa Ltd-, 1974, p.252.
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(299 million) for the same population situation. Tho overall
particlipation rates (labour forco excluding the worlers in the age
group 0-14, as percentoge of the total population) Eivon in the
labour force projections by the plaonning comission€l/ in the

Draft Fifth Five Yoar Plan are 31.1 por cont, 32.6 por cent, 35.2.
por cont for the yoars 1971, 1976 and 1986 respectively. This trond
by graphical extrapolation gives tho participation rate around

42 por cont in the year 2000. Tho participation rate shown by our
labour foree estimate for L; situation (44.7) is on the highor side,
but according to J.N. Sinha ond other experts, 1971 participation
rate (31.1 por cent) hased on consus data and accepted by the planning
comni ssion _f?,r projections was a gross underestimate of the real
situation.8% In viow of this fact, the higher porcentage of
population in the labour forec under 11 situation, does not seem to
bo unrealistic. ,

(1x) Value Mded For Workor

On the basis of the above estimates of labour foreo it will
bo worthwhilo to seo how much on an average a worker will have to
contribute under altornative population situations, if the given,
targot of roaching the GDP por A.E.C.U. of two and half times the
prosent GDP por A.E.C.U. 1s to bo .. - Coe et

achioved in the year 2000. ine same targot
can be achieved, if tho valuo added per worker in the year 2000 will be
about Rs.5023 under H, situation, about Rs.4886 under Mp situation and
.about Rs.4683 undor Ly situation (all at 1972-73 prices). value
added por worker (or productivity) was Re.2503 in 1973-74.8% Tnis
implies that tho target of increase in income per A.E.C.U. which will
require 101 por cent increase in the productivity per worker under Hp
situation ond 95 per cent incrense in the productivity por worker in
M, situation, con be achioved by only 87 per cont increase in the
productivity per worker in tho noxt 27 years. .

(x) Sectoral Distribution of Labour Force

Mmost overy country undorgoing the process of cconomic
developmont and industrialisation, also exporiences the process of
transfor of surplus labour foree from agricultural sector to non-
agricultural .sector. How rapidly this transfer will take place
depends on mony factors such as the strategy of dewvelopment, the
rapidity with which the productivity (value added) per worler increascs
in the agricultural sector, the rolative income difference in the two
sectors, thoe oxtont to which more and more job opportunities are created

61/ Flanning Comission, Govornmont of India, Droft Fifth Five Yoar
ﬂm, 1974—79’ Vol-l, p.s.

Gy J-No Sinhn, Mt, p-255-
£3/ F.A. Mohta, gp.glt., p.11l.
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in the non-agricultural sector: Cenerally, the productivity in the
non-agricultural sector incroases- faster as .compared to,the productivity
in the agricultural sector.”

In 1973-74, tFS ratio betwoen the value added per worker in
the agricultural sec¢torto-that in the non-agricultural scctor was
1:3.085.84/ 1) ‘Evon if ur modest aim is to mointain this ratio
{at 1972-73 Prices ) and’hot allow to Widen thls-disparity further, and
(28) if we have o achioweiths target of ‘GDP per A.£.C.U. in the yoar
2000 mentioned earlier :and (3) if at that timo tho contribution of
agricultural sector to'tho total GDP is going to be 30 per cent as
discusged earlior. then the labour’force required in the agricultural
soctor8S/ will be 233.79 million under the Hp situation, 224.55 million
under Mg situation and 212.13 million under Iq situation. The

-magritude of labour force that will'be absorbed in the non-agricultural
. sector™will bo 175.85 million,:168.89 million apd 15956 million under
Ho, M énd I{ sityations respectively. This implieg that about 57 por

. cont.of the *labour foree will be required in the agricultural scctor.

.Thus if the presont ratio between the value added por wofler in these

two soctors is to be maintained, then wo will bo. gblo to redueo, the
porcontage of labour foree in the agricultural:sector: frém the present
one around 70 per cent to 57 per cent. Out of .the total incroase in

the labour-foree; from. 1973 toK(indunder Ho, Mp and In situations, only
' 45.2 por cont, 44.3 por cont and 4%.8 por cent. respectively will ba -

J;équired in agriculture. Thus tho “jobs will have -to be eregted in tho

‘next 27 'yoars in the non-agricultural sector for-about 126 milliop. under

Ho situation, for about 119 million under M situation and for p.boiit 109
million under I situatiom.

(xi) Required Increase In The Productivity For Vorker

. 19T T the distribution of labour force boetweon the agricultural
and pon-agricultural sector in the year 2000 is as described above, then
in order to achipve tho givea ‘targots regarding GDP ond the contribution
of ag'i'icﬁlmrﬂ",s&@lqtgr,;-ﬂn"‘fp:oducjbiﬁ'ty per vorker in the agricultural

B84/ Fed. Mehta, op-gi' t., Productivity per workbgj-.iﬁ tho agricultural
soctor was Rs.1585 and that in the non=-agrieéultural-sector was.
Rs.4889 (Based on #he figuros in Table 7.3, $-109.).

65/ _Neticultural Tocomo - (%085 =7 NenSagricultural Tncomo
- Agricultural Iabour %+ HNom=-agriecultural Labour
Force o Foreo .. —- o=

z.085 AL = N .. AT

-— .
pE——— Ta

Ral

- . -' L = AL o b Y :.L ..':
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sector will have to: bo Rs.2640 62 undor Hy situation, Re.2568.43

under Mp situation and Rs.2461.49 under Ly situation. The productivity
‘por workor in tho agricultural sector in 3973-74 was Rs.1585 as
montionod carlier. This implics that in order to achicve tho samo
targot of the incroase in .tho GDP per A.£.C.U. upto tho yoar 2000, w
will havo to inercase the productivity. per worker in tho agricultural
soctor by 66.6 por cont under- Hp situatioh; by 62.0 .por cont under Mo
8situation but only by 55.3 por cent undor situations The corresponding
required change in productivity or valve addod por worker in tho non-
agricultural sector will be 82.5 per cent; 77.5 por cent and 70.1 per
cont rospoctively under Hp, Mp and Iq situations. The change in
productivity at a g'oo.tor spood’ in tho non=-agricultural sector-is ¢$
oxpected bocause usually ‘the . productivity in tho agricultural sector .
incroases more slowly duc to the unprganised nature of the seetor and
the institutional changes roquired for 1mportnnt improvements.

(xii) Othor Implications.

. Similarly other implications of alternative population .
situations in terms of the roquired savings, roquired hoalth facilities
otce can bo oxaminod. The trond rogarding saving ratio given in the
long torm porspective in tho fifth five year (12 2.poer cent, 15.7 per
cent, 19.0 per cont ond 20.0 por cont respectivoly .1.n 1973-74 78-79,
83-84, 85-86) if extrapolatod, shows: that the oxpectod saving ratio
in tho yoar 2000 will be about 25 per cont. .. This implies -that the por
capita saving required-in order to achiove ‘the ‘target rogarding GDP
por A.E.C.Us. in the year 2000 will be about Rs.498 1n Hp situation,
about Rs.508 in Mz situation a.nd obout Rs.523 in°ly situation. Though
it means the larger amount of savings in Iy situation, savings as
porcentage of per capita GDP will be the samo’#s” Hp or M2 situation ond
it should be casier under Iq situation because of the lower de pendency
burden as given in Section JI. In a country likn India, whore large
portion of the savings comos from the household seetor, dependency

_burden ie oxpocted to male somo diffuorence rogarding the capacity to
BOVC « .

In othor respocts, whore the requirements are directly
relntod to population, the difﬂaroneo cuased due to alternative
population situations can be casily scon e.g., if health needs are
caleulated on the basis of nérms laid dcf? by the Midaliar Committee
(Bealth Survey and Planning Commnittee),88/ the required number of
doctorsin the yoar 2000 will be 2.9 lokh under Hy situation, 2.7 lakh

under Mp situation and 2.4 lokh undor Ly situation. The roquirements
rogarding hospdtal bpds. will be 10.3 bods, 9.4 lakh bads and 8.3
lakh beds-under the threo respective pomlntion situations.

In short, the armlysis made so- far shous-that in order to
achieve tho samo.improvemont in the standard of living upto the year
2000, comparo.ta.vnly mich larger effort would be roquired under the

€68/ One doctor for a population of 3500 and one hospital bed for
a population of 1000.
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situation of rapid population growth, inspito of the largor size of
the lobour forco that it would mole available.

Iv

Summary and Conclustions

The first part consists of a critical review of major
studies done so far with the objective of assessing the impact of
'alternutiva_trends of future population growth in India on the.
cconomic dovelopment. Various studios with growth model approach
or investment model approach ho.ve ‘been roviovwed briefly in this
part.

In the second part an attompt is made to oxamine how
mch extra effort will be roquired on tho part of Indian economy,
under the situation of rapid population growth as compared to
slow population growth.in-prder to achieve a glven improvement in
the stondard of living from 1975-74 to the year 2000-01. For this
purpose, High 2, Medium .2, a.nd Tow 1 sots’ ﬁ'om Raghavachari's population
projections wire ‘adoptod as ‘the"basis for -furtbor analysis (High 2 -
1032.1 million,M 11ion 2 = 945-4 million, and. Iow 1 -—850.6 ‘million
in the yoar 2000).-

1) The .dependency ratios in'the joar. 2000 WViIl bo 74 27 1 85.02

and 55.19 undor Bituations Hp, M2 and 14 rospeétively. . \{:dn di fference
will bo luts “to ‘young ademndency x‘atiq which will be 62.25 under
H2,52-48 under Mg and. . 42.52 under Lye.

2) In -prder’- o bring into’ picturo 4o offect of not: only size

but agoe_ _distribution. of the' population, tho target was fixed not

in terms of “por: co.pit.:u GDP but in terms of Yherease in the 'GDP per
afinlt, equ::.valent ~consumer upite.-- Population was-converted into adult
equzvn]nnt ‘colistimor . units by-glving wolghts 1, <9 and .5 to adult
males, adult ‘feémales anql "cht1dren below 10° ‘rospectivoly. Population
will, consist of 860.12 adult: eqn:.valen't: consumar ;units in 2000 A.D-
undexr, He situation vhile undor M and L1 situnation tin number will be
803.56 uni‘bs dhd: 727 «49 l.}nits. -

3) GDP por adult oquivalbnt’ consumor unit was: Rs.957 in 1973-74.

In. order to increase it by 25.times' (i.e. to reach GDP per A.E.C.U.
of Rs.2392.5n the yoor 2000), total GDP should. increase at tho annual
compound ratd’ of 15.8_ per ceatfor the next 27 years under Hp situation,
For reach:.ng tho: same. target of GDP. per. A-E.C.0., GDP should increase
at . the arinual compound Tatd:of §.5 per ‘cert under Hz situation and at
the. rate .of 5-12 :per cent undor Ll sxtuation.

4)  Btail; it wiJ,l ivo nighem per 'capita “oop in the year 2000
undor L s:.ttmtion Rs.2096) as-compared to Hy-situation (Rs.1994)
1.0., por caplta income of Rs:783:in 197374 -will increase at the
a.nnual compomdqraw of 3.5 7er:gent in Ha situation whilo it will
increase’ dt tho: rate of 3.7 percent, Ty situation, if the above
given .ratos of- ineroase in GDF'/ aro ac‘:ievoa.
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5) If tho trond regarding soctoral distripution of GDP gkven
in long term porspoctive in the fifth plan in.extrapolnted;- -
contribution of agricyltural:soctorté GDP'is exposted to bo about
&0 .por. .cent in 'tho year 2000. This means “that.if tho above target
" is rooachsd, agricultural income will increase at the rate of 4.1 por
cont under Hy situation and at the rate of 5.9 por cont and 3.5
per cent under M, and Ly situation rogpoctivolys

6) Total lobour force under Hp, Mo and Ij is expocted to bo 409.64
million, 393.44 million and 371.69 million respoctively (on tho

assumptions that (a) there will bo no child labour by the  year 2000,

as planning commission has visualised, (b) labour forco port:.c:.pat:.on

rates for age=-groups 15-59 and 60+ wj,ll bo '85.41 por cont and 64.79 por
cont respectively for males and 41.50 per cont and 18.22 por cent
respactively for females (borroued from Ambannavar's projections) in the
yoor 2000. Though the absolute size of the lobour foree %ill-ber lawgdemunder
Hp situation, labour forece as percentage of total population will be

largor under Ly situation (44.7 under Iy while' 396 under Hg) )e

7) In order to roach the somo targot of CDP per A.E. C-U~ ‘as given
above, value added per worker will have to bé increased by 100.7 per
cent u.ndor situation, by 95 per cont’ un.dor Mo situa.tion and by only
87 per cont under Iq situation.

8) The present ratio betwoen tho valuo added per worker in .
agricultural soctor'and that 4o non-apricultural sector is 133.085.
Ever if our modest aim %s just to maintafn this ratio and not to
furthor widon thoso disparitios, ond if tho abowe mentioned targets
regarding GDP and agricultural sector are to bo achiewved, then about
§7 por cont of labour forco will be in the agricultural sector i.e.,
the labour force roquired in agricultural soctor under Hy; M2 and Iq
situdtions will be 233.79 million, 224.55'million and 21213 million
respectivoly in the year 2000, This moans that the ldbour. force which
will hdve to be absorbed in the non-agriecultural sector will be 175.85millin
168 .89mﬂ]imand 159. Senﬁl- under Hg, Me and In respectively.

9) Those implicntions -about the sectoral distribution of GDP and
laobour force given above moan that value added per worker-in the
agricultural sector will bave to bo increased by €66.6 per cent under
Hy, by 62 por cont undor Mp and by only 55.3 per cont under Iq.
Similarly value added per worker in tho non-agricultural sector will
have to be incroased by 82.5 por cont u.ndor Ha, by 77.5 par cent under
M, and by only 70.1 per cent under Ig.

10) If the criterion of 710 graoms of foodgrains per duy per adult
oquivalont consumer unit (middle class pattorn of consumption today)
is assumed as a norm, tho foodgrains requirements in the year 2000 will
bo 223 ms tonnos, 208 m. toones ond 188 m. tomnes under Hp, Mp, and In
situations rospoctivoly- If it is ‘assumed that the income distribution’
will change in such a way that thoro will not be any popalation in

the lower poor class, and the distribution of population in the poor,
riddle and rich class will be 20, 40 and 40 por coent respectively

thon the availablo research shows that the total domand for foodgrains
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of such population {as determined by tho present pattorn of
consumption of those classes) will be met if 814 gramnes por day,
per A-E.C.U. are supplied. If this ecriterion is adopted then the
roquiremonts of foodgrains under Hp, Mo and Iq will bo 255, 239
and 216 million tonnes respectivelys

This means that if self-sufficiency in food is to be
achioved by 2000 according to the norm baosed eriterion, thon
foodgrains production will have to be incroased at the annmual compound
rate of 2.9 per cont under Hp situation, at the rate of 2.7 per cent
under Mp situation and at the rate of 2.2 per cont under In situation
and foodgrains sector will contribute about 37 per cent of total
agricultural incomo. If self-sufficiency in food is to be achicewved by
demand based eriterion, thon food production will have to be incroased
at the anmal compound rate of 343 por cont por annum Hg situation,
8.1 por cent por annum in My situation and 2.7 por cont in Iy
situation and foedgrains soctor will contribute about 43 por cont of
total agricultural income.

All these impliecations reveal that much more effort will
be required to roach tho same improvement in tho standard of living
undor tho situation of rapid population growth as compared to that
under slow population growth.
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APPENDIX

Economic Implications of Alternmative Population Situations in India in 2000 A.D. Under Certain Indemtical Assumptions

{A) fopulati . Adult Gross Annual Annual Totel Contri- Annual Dependency
Opulation In b Domestic Compound Per Compound bution of Agri- Compound Ratio
2000 A:D' Equivalent Product in Growth Capita Growth cultural Growth in
(i12ian) ConumS: 2000 A.D.  Rate of GDP Rate of  sector to GDP  Rate of 2000 A.D.
;30105 A"‘g (if GDP per GDP in Per Capita in 2000 A.D. Agricultural
(Milli;n; AE.C.U, in {1973~ 2000 A.D, . GhP {if it is 30% GOP . Per cent
2000 A.D. is 2000) Rs ( 1973)- of GDP) {1973-2000)
2.3 times Per cent - * 2000 g
that in 1973) Per cent | ilion Re. Per cent
Million Rs,
Hp Projection 1032.1 860,12 .2057837.10 5.8 1993.83 3.5 617351.13 4.1 T74.3
M2 Projection 945.4 803,56 1922517,30 5,5 2033.55 3.6 576755.19 3.9 65.0
L4 _Projection_830.6 727,49 1740519,82 5.1 2095.50 3.7 522155.94 3.5 55.2
{B) Population Labour Labour Value Per cent Agricultural®** Non=-agri- Value Per cent Value Per cent
situation in Force*in Fforce as  Added increase Labour Force cultural added per increase in  added per increase in
2000 A.D. 2000 A.D. percentage Per Worker in value in 2000 A.D,. fabour Force worker value added worker in value added
{(Million) of total in 2000 AD. added per {Million) in 2000 A.D. in agri- per worker Non=agri= per worker in
population {rs.) worker {Million) culture in agri~ cultural non~agricultural
in 2000AT {1973=-21m) : _ractor in cultural sector in sector
2000 A.7. sector 2000 A.p, (1973-2000)
(Rs.) {1973~ Rs
2DHQ.A.D.
H, 409,64 3%.6 5023.53 100.7 233.79 175.85 2640.62_f 66.6 8191.56 82,5
Mo J393.44 41.6 4805.43 95.2 224,55 168,609 2568.45 62.0 T968.28 775
L 371,69 44,7 4682,.72 87.1 212.13 159,56 2461,.49 55.3 7635.77 70,1

*If the participation rates in 2000 A.D. for age=groups 0-14, 15.59, and 60+ are 0, 85,41, 64.79 per cent respectively for males and
0, 41.50, 19.22 per cent respectively for females,

-V If (1) the target regarding GDP in col.3 of A is to be resched, (2} the target regarding agricultural GDP in col.7 of A is to be reached,
(3) the present ratio between value added per worker in agrizultural and non-agricultural sectors i.s., 1:3.085 is meintained upto 2000 A.B.



Appendix (Contd.)

(c)

Population . foodgrains Requirements in 2000 A.D, - Required annual compound Rate of Increase in
Situation in (Million tonnes) Under Criterion# ' Foodgrains Production (1973-2000)
2000 A.D. A B C A B C

Hy 223 255 217 2.9
My 208 239 253 2.7
L 1608 216 223 2.2

* A IF in 2000 A.D., everybody conforms to the the norm of-present middie class consumption pattern i.,e. 710 grammes
per day per adult equivalent consumer unit (Norm=based}).

B If in 2000 A.D., the percentage of population in .lower poor, middle and rich classes j 05 48, 40, 20
respectively and demand is to be wmet accerding to the present needs of these classes i.z. on an average
demand will be 814 grammesper day per adult equivalent consumer unit (Demand-based).

C On the basis of the criterion of 735 grammes per day per capita in 2000 A.D. (which isbased on the

extrapolation of the trend regarding per capita availsbility of foadgraina given by Planning Commission
upto 1985-86). :

Sources: For Population Projections, S. Raghavachari, fPopulation Projectiens 1976~2001" in Ashish Bose et.al. -
(eds.) Population_in India's Development 1947-2000, Delhi: Vikas Publishing House, 1974,

For other assumptions — 1) Planning Com:i.ssion, Government of India, Draft Fifth Five Year Plan {974~79,
Vol.1.

2) Planning Commission, Goverrment of India, Fifth Five Year Plan 1974~79,

3) V.M. Rao, Food, Second India Studies, Bombay: Macmillan Company of India
Ltd., 1975,



