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ABSITRACT

Population growth is cauging problems of
almost unmansgeable proportions for deveioping
countries. Ihe population explosion has generated
great interost in long term populetion palioy. This
work is an attenpt to simaiates thoe &m’ébt of contral
aefforts on the Indian population snd on population of
soma states which have been selected for typical soclo-
economia characteristics. The study is done by
introducing decline in futurse mm' rates by warious
mathods of control. Ssmple Regiatration System 1978
data have baen used. -?amlaum levels upto the year

—2038 have been determined in Pive year intervals. The
population projections have also boen carr |
considering declining child mortality rates, the
decrease baing uniform with time,
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CHAPTER ORE

WHY THIS WORK

"The most distressing experionce for a writer is when he
approaches his renders with a problem. Visgits far |
subgseriptions to charitles are not harf s_b frritoble as

the intrusions on the psace of mind of an occupled and

, self=gatisfioed miblie by raﬂﬁa.sta whn gt up their | |
umbrellas and insist that it is raining xmaﬁ evary good wman
of world knows that the m is shining".

- PdeNattal
The Population Problem of lrxdia
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grouvth rotos of 2 to 3 pﬂé aont and ovon higher heve
in most enses, nogoted rajor benefits vhich pight hovo
seeruod From tho dovolopmentel process; ond for e goun
try evon to stond still on o por ecepite bosis it 4s
nocansery thet cehiovements of méﬁ;zzl and seonomie
faevampmm ot at lopat m&t&h sopulintion grovth,

Yory epprehensions thowt populstion grovth oro besce
on tho i’ow} thot the vorld or individuel dountrien erc
tro srell to contoin the population plroedy in sight,
1ot oleng thooe of continued trends, But probebly tho
reco ogeingt tiee 19 pore urgent thon thet ogolnst sparc.
Thore 49 no vey uxf tolling \ |

bo smmimﬁ by this certh, The vate of populstion ‘grwﬁ
in of rorc irrediote coneorn. Given tirs, thoro 4o

no doubt thst the vorid m&nﬁmy sould pecomcdoto populatic
sevornl t;més lorger thon tin prosont omss. In time,

tho ecpitol mey Bo forreds in tire, the noecasery oceiol
roforers vill be unfertoken. But oo things stond, the
doveleping vorld feocs o transitionsl period of unsertoin
lonnth in uvhieh $ime will be cevegedingly short, Hortselity
1vill eontinue to deeldns, end populations will insrsese

et ratos vhich vill zhsord tha bulk of t;hc:e rmwmés thet
could othormsiso bo 6&:311:%& to moot the irropressidble derond o
for modornisetion dovelojmant, Hilldens will be bornout
of phooo vith higtory,



It gsoors eleny nov thrt somathing ecan be dong,
ond aven thot in time ﬁenaﬁhing v11l be done to roduce
the grovity of this provise. Ko country that peceopts
the povarn of modorn scelety to cotbat decth vill {n
the ond be unshle to control hirth, Tha only quosticn
3 hov poon, -

Zayo gﬁ@ﬂlatien:grww%&, @8 pletitude, snles slogen
'aw urgont gosly hag enught the publie by atoeyr-and in-
. oluded in thet publie are reny dlologists onéd eeoncorists,
88 vall as 8 considersble mumder of sociolepists end
derographora. | |

Zoro populstion grovth represents tho stete vhon the
rete of grouth of ¢ slessd populotion 1o 2ewn, 1.0, the
riqo duo to nov birth is beloneed by the foeths. From
one point of viev, frvouring gore populetion grovth 1o
somevhot 1ike fovouring the lows of rotion, Zere grovth
is then not sioplvy o dasirobleo goel, 1t is the only
possibility in s finito world, Ono cuanct ebject to
peoplo vho fovour the inovitedlo,

in gonarsl in the lees doveloped rogions the ceonery
roats honvily on ﬂubsiatén@e pgrieulture ond othor oxterp-
ctive industrics. Porecoplie Ineoms end 1itercey rates ero
IVﬁ?y.lnv,‘birth rotos vory biph and dooth rotos erc high.
Thg populnticn lovels pre slrsndy tos lerpe for reduetion



of povarty on tho bBesis of a traditi-nel gubsistonse
egriculturo, Tho only Heps of cehioving rassonsble pey-
copite inocwe, 1itreey roto ond hesllih lies in the modors
nisntion of esoncry. 3Sueh modeornisation onteils heeovy
investwont in production, equipments, trensport cdoveetion
ond hevlths Repld pregress in thio dirvcotion 15 eonsi-
doredly doterred by the rocossity of muetin§ the acats

of rnpid populaticn growth ot the nemo time,

It soems difficult to exsgperste tho importones of
refueing the rste of populotion growth as soon oo pegsih}e;
& rapid dooline of fertility feor some decodes until thero ia
oven s seell negetive inerocse would be dusirodls for
less dovoloped oo nirdies like Indis, But goro ponuvloticn
grovth, ps ¢ veshingful proposil in the irmodicte future,
ia fflo t0lke. It could only Yo rehiovod by & rise in
doesth rote vhieh no one «ill cocont 83 ¢ goal bi’ fto polley.

Tho population of Indin teuched. The 686 mi1l1on
werk in 19681 and {8 eurrently groving ot the rote of noorly
1.1 pillion poracns per months About 20 rillden brbies sre
born seoh yoor, and sbout 7 million porsons die, dringing
thout ¢ net onmael incronse ia populotion of 13 rillsion
& 1ittle less than the poypulotion of Austragtia (1),

Indiz sooounts for nncrly 1h por cont of the wofld
population but eocuplics only 2.9 por eont of the lend



Qraa f1),' Tho avernge donsity of populstion in Indie
vans 216 por aquere V. 4in 1981 (nove thrn Gouble of vhet
1t ves in 1901) but tuo Stetos, Yorsle end West Dengel,
hed o donsity of tbove 500 ard another threo states,
Biher, Tepil Bedu an? Utter Prodonh, sbova 350 persons
por gsquero kilowetrs (9). The donaity of Indis 1o rore
than L0 por dont higher thon thet of Pupopo oxeluding the
soviot Union on sroe whioh $4t9eif hns o hiph populetien
dansity ond wmore thon soven tires thot of the United
States of loories, |

Indints Aosth rebe 19 26111 high vhen eomnorod
to scre Agion end 811 of the Wostern ccuntries. It cen
be oxpedted that the presont desth rate of 1L vovld
contimio €0 doeline ond could go down to cround 1M largoly
duo te the eacntrol of wrious discnsos. BHut further deoline
Eoy be diffienit unless the mutritive content of tho diet
of tho oversge population inerernos. fAs o result of decling
in dosth reote, oxpoctation of 1life hes ineressod. UYhile
in the 1921-31 docede on infent could hope to live up to
27 yoars, todoy it is expoeted to 1ive up to shout 55 years,
Vhoroes lozs than 49 ohildren cut of 1000 beorn dic in tho
firpt yesr in corme Asiaon gnd most of tre Yastern countrios.
The mumber of such decths in Indie 4= 127 (12} OFf tre
doeths oecurring in the first yoor, noorly 68 por cont
dio in the first querter, chout 23 por sent occeur in tho
firot vooh and L3 nor eont dio in tho firot wenth (11,
Hole infont rortality 49 highar than ferale infont s-»ielity
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o foot vhich is oboorved genorally s1) over the werld.
Also, infent dorths arc highor, vhon mothors ere youngor,
thet i, bolow oce 20 er crmporotively older, thet 49
obove ego 3. Infont deoth- oro oluo hiphor vhon matorw
nity totos plede ropootedly amd in quiel suecessicn,

& fret thot shell be telen up for detriled ewermination

in courso of this vork,

The birth rete wvas estinoted to bo oround ovor 49 por
thousendt upto the 1911-21 docede ond it slovly declinod
to LS Guring tho 19314 deeode. The birth rote deelined
to cround L2 in the 1?61é61 deecsdo ond furthor ¢lidod down
to 32.3 ecoording te the semple repistrotion gystor Tats of
1978, COno of the consoquences of high birth rato 1o thet
Indéic bro an ege-strudture vhieh 45 typlerl ﬁf ghe undor
dﬂvnlnpbﬂ eountrica, haoving o very brood bose ané o
toporing top, Hoorly k0 por cent of India's ponuletion
45 holow tre age\ef 15 an® only ¢ shede Bolowv 13 por dont
shove the sge of 50, (9). Thus 53 per cont of tho popu~
1ﬁtienvﬁepanﬁa upon 17 por esnt of the populstien in the
productive spos botvoon 195 to 50 yoors 1ﬁéiﬁmtf3g tht
~ thn “Cepondeoney rotio” is poro thon ono, wvhile 1t s
oround 0.75 4n dovoloped eountrios,

A vary lerge proportion of Infis's population livos
in rurel.arans.‘ Tho urben prpulotion of Indis hes grovn
. frer only 9.5 per cent in 1891 te 27,3 nor ecent 4rn 168%1.
fougily 87 por cont of inﬁ&n‘a urban populnticn roside in



oitios heving o populetion of 21,000 mmd rore ond

around 52 per cent or roside in c¢ities hovirg g population
of 100,000 or more ceccording to 1271 eonsus,. (1), Those
perconteges, oineo then, wust heve rison. |

There sre more msles then foveles in Indls. The
mmber of fomeles por 1,000 moles hen boen declining
and was 941 4n wﬁ‘i ang 932 in 1971 ond hes furthor gonoe
Gown to 928 in 1981. This 1s portly due to highor rortow
14ty of forole ehildren end gigeeble meternol wortolity.
his erphosises the Pect that doregrethieslly Indie hoo
not ontored the wodorn industrie) ego vith 1ts eorpli-
montory ehorzeteristies of inerecsing risk of mole Ives
and reduced risgks aé%" Pemele lives. |

Iditorsey vhich is defined os the obility to rend
ond write vith understending Ancrossed glcwly in Indie
fror .8 to B por cont during the poriod 1891 to 1931.
But 4t incrossed fester thoresfter to 16.6 por cont in
1994, 29.L0 per cont in 1971 and 36,23 por eont in 1981,
(9)e It wes found in 1981 thot 72 per cont of femelos in
rurel orons ond M6 por sont in urben erces sgod © end ovor
wore illiterete, vherecs the male porceatopes were 53 and
26 respoctivelys The coerespending figuros for 1961 were
90 por eont nng 67 per cont for forales end 66 por éont
ond 3k por cont for moles (9). | |



Tho repié population irercasse posss & soricus throot

to our dovolupment efforts. Tho task of providing food,
schoola, cmployment, hoslth feellities, houwsing, ebto.,

for the inerecsing
question 10 not rorely gusntitstive but plso qualitdtivo
in noturc es the isplicotions of populstien growth upon
the quality of life ond tho woll Being of the poople ore
vitolly ioportent, 4 fov 11lustretions eore given helow

'J;k*'é ia‘ 3%&3!{%‘“?!‘8@ T‘hﬁ Wvﬁﬂﬁeﬁﬁﬂ

Lo bring out the Qaainwaaanﬁmic effonts of tho parspoctive
pnpnlatian grouth 1@«dmvalcping>cﬁuntrﬁaaw

Persistent high fertility csuses important honlth
problens not only becsuse ceonorie tmprovarents, vhich
are osgontinl for good hoslth, got restricted dut olgo
bocouse 1t poses on lmmadicte heslth probler #@r the rothor
engé hor chiléren. In Indic, o 4in rost of devoloping
countries, serried vomen eged 17 to 37 are cherecterised by
continuous nutriticnel drein from repested progensncias cnd
lodtotirn rogulting in the 'moterne! doplotion! pnd inercascd

rigl of *gaternai‘aartﬁlity' vhieh inerseses vith overy
pragenancy boyond the third., Prepoturo eurtpoilront of
brocst fesding and of infant coro By on intervoning prognone
¢y 1o en foportent fretor contributing to kigh infent morteli
Agoin, chtlﬁrpnruho‘aurviva in ferilies vhors thoro eéo

too meny childron srriving tco fost oro 11¥oly to ho stuntod
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srorctursly in tholir provth end underdovel:ped due to
lcelr of mutritivo food, |

Repid peoulation growth hoas rordorod tho evodilcblo
food supbly iﬁndeque‘te in mutritive quontity for o
healthy any getive 1ife. Orouth roltoydeticn, with
ehildren ofton logaing dohind in physiesl m rentel
dovalenrant for on av@aga of threo or four voors ond
parsisting high mortality vetoo froo roloutriticn ond
infeotio o Andicnts thol the prodler of nutritive food
ovellobil ity in odogunte guontity reouired ivmedicto
agolutior.. Rotarfod éﬂvﬁlmam end Boor hoolth are rosoonw
8ible for low stopine ond lov physiesl cetivity., Yow
physiecl cetivity pesults in lov oroduetivity, whioh in
turn eeuscs wore voverty end inodogunto focd supply. ,
Unless this wvicicus cirele is BroKen, futuro gororations vil)
hova m&umﬁ ntoture, lover body velghts, lover lovel of
ohysical ooonpeity ond eonacquontly rofusod vorkins officiones

During tho lest two doeidas India hos rede nrninose
vorthy offorts to increosc food produntion, But ony geins
have largely boon offzot by inevotse in populotion and thores
fora ver oepito food consurption heo inerotoed &t o vory
rodorote paccs Tho "Groon Rovolution® hes providod ruch
naeded relief and hes given o bBroathinrn socco, dbut it
Gcos not nrovide & leng-poricd scluticr, FRoduction of
populction Qrc,-u!;!a rotos vould rodueo tho proportion of
ropuloticn denandont of eryiculturo by feetlitoting o chift
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of povulotion from egrisulture to nonesgriculturcl coou-
potionos Thio ohift, togothor with the essoeictod
inerecoo in the mporket of spriculturo products, would
neko vosoible incrcase in cgricultursl productivity

nngd ioeocro.

Ervolveont is onother cron of serious consorn on
gecount of rapid vopuletion grovth. Thy mgltiﬁg BoDU~
Intion will grov ronidivy in the yoors to ocre. The
ghorp inerooso in tho working vopulation is chiefly
duc to the groving mubor of young poople: but on
inoronse 4n tho longth of vorking 1ife os o rosult of
doelino in nortelity is slso ¢ eentributing fsetor,

The nocd for oxpending employront opsurtunitics for the
erwing mzbors of young poople will bocoms oven wore
urgent in tho futuro. %é rote ot vhilch the voung
poodlo oro ob orasent entring the lshour foree in Indic
is ouch that nou Job mwﬁﬁﬁiﬁwﬁ have t¢ Do ﬂmamﬂ"
for chout tueethirds of thom, The nurher of jobe=sookors
wvill continug to irnercese in tho future, sné the offecet
of & dooline 4n the birth roto will be folt only oftey
o lanoe of fiftoon yoors.

A dercgrovhic footor of considoreblo iomportence is
tho high domordomey Fotio in Indfc. Tho donondsney ratin.
io ovor ons ecoporsd to 075 for dovolonsd notions, Idttlo
Gocling 4n thia ratio etn bo oxpoeted t;mlasa o palop
deeline in fortility tokos pleeo.



inothor mojor oreblor 1o of oroviding gsehocling
to the grouving muoboer of school geing children. The
murbor of ohildron of gehool poing ege 5 - 1 voors of
ogo) vos 179 mdilicn 4n 1981 vhich is over 25 ner cont
of tho totcl podulotion. Thie porecontege is oround
18 for dovoloved aountrics.(1). The educctionsl orobloms
aro not confinod to the ynuﬁﬁ populetion only ns only
W1 vor cont of poople thove the oge of 1§.vn&rs vors
litorote in 1981.(%). Inspite of vigorous litorucy
eetspoigns tho sboolute nurbor of 1llitorstos is otlll
ris’'ng ouing to rapid uouulatimn.grﬁvth¢ |

The high roto of intornel pigraticn to urben oroes
pné tho vory ropild rote of grovtk of ofitior end toung
has put trerenfous prossuro &nehﬁuaﬁag. Indic 40
Gonpagrotely trying to copo with the grouth of urdeon
pobulotion. ot only housing, but vrcblems of Srindinp
wator, souvsge Gispogsl, senltotion, fransport, ote. oro
boecping coutor and will rogulire lerger tnvestiponta.

LCeonsrie plannors end govormeont pdwinistrotors
heve eore to roclise thot ropid populstion grovth is nnt
o ginple prodleor of the rolationship Betupon son and tho
lond ho ceeupies. It 4o rothor o rultitudo of prodlers
pooscetictod vith enployrant, oduaation, hoolth gorvicoes,
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tronoportation, migration, houwsing, inﬁustriaiaaatian,
enricultursel productivity end ebove 011, thet of 4inoro-
oning porucoﬁlta incero. Tho gonl of o froily plonning
progrirre, thorefors, is not rorely to roduceo, inoronse
or otebilise the nurbor of pooplo, but to rako possidie
o riehor gn? fullor quelity of 1ifc for the peoplo.

Indic vts the first ecuntry in tho verlé to odopt
on officin)l policy fevouring femily plonning in 1991,
Sineo tho begining of the Firot Five Yocr Plon in 1971,
tho Governwont hon Bﬁan petively supporting thio ﬁnvda |
pont, In the First Plan 21 rural and 126 wboen forily
planning elinies vero oponcd, Thors veore trorondous shor-
tegos of troined persennol and 4t ves thought that the
woin noods wore oduectionnl sdvaness so that people gould
b rotivotod te rdept fordly plenning peocsures. In
‘195E aftor limited progress under tho Pirst Plan, tho
control Pamily Plonning Besrd wes set up ong tho state
Pemily ﬁiéaning Corrittoon voroe greoducllv appointed in
ecoh gtote (2), |

In ths Second Flon pordoed (1997«62) ovor 1030 rurnd
and LOO urben forily plenning elinies wora ecstoblishod.
Bterlisntion wos Just begining ond in this pericd 122,070
man ond wveron undor-vont oporotions. Tho Thiyd Plon
offerrcd 100 por cont finonsiol pooistenes to stoto
goverrrants for treining, stoff end fecilitiocs for
starlisatio~, In pucecoosive pluns tho fémilv’planning
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progrorre vas 2llocostod ineroosing crounto of conoy,

In tho ocerly 19700 4n fret oemn steatoo wore not oble

to opond £ll tho menoy olloted to thor = they could

noct censtruet ¢bntras en? gubegontres fost onoughs thsy
eoulé not ri11 the pnﬁ&g suneticned, Tho progroere
continued sponding lorpge sums rising from B 130 2illion
in 1966-67 tc Be 797 pillicn in 1972-73.(2),

Ths 197479 doboto owor vhoro forily plenning
shoulé go noxt ended up with tho 1776 Hnticnsl Pepuletion
Foliecy vhieh pssupod trut posh styrongler roaguras vowrn
- roguirod to bring elionts into tho progrorre and thet
the govermmant would ecrry thor out. India bepgon in 1976
on ez@r&aﬁ&ima&y‘axﬁarwm@nm in froily plemming vhieh wves
differont frem tho pederotion of provicus policies,

Tho suapensicn of the nerrol politicel proooss undop
the Erorpgoney of 1979 ecupled vith ﬁhé lukevary rosponso
to ocerlier progrorces wors the chicef cetusting footors.
The goverrcentts esopritmont to roveh o birth roto of

25 por thounend by 1984 vog roltoratod. Diroct poesures
to eebieve thic includod roioing tho legol pinisur ﬁge-
ot merriogn to giphtoen for fomnlos cngd twanty one for
molosy iatrofueing Ypopulation veluest in thoe ocducotionsd
pystory draving oll pgoveromsnt deportrsnts inte ‘motive-
ting of ecitisons to cfopt responsible reprodudtive
bohaviowr?, inerecsing tho rorotory fncentivos for



1h

storlisotion; offering group incontivos to Z21in ongd
Poreicyet Joritios, teoocher, ecoperstives, lcbeour in
tho crpunisod soctor and fdevelepment of nov rodie

strntopgies.

The Initial recults vore e high level of roecrdod
nurboro of sterlissticns. The originel terpot of four
rillicn for 1976~77 wos ronched By Septerbor 1976. Tho
tozeonoos? in Ferily Plenning Prograrea vore rofleotod
in tho popular clections of 1977 and the nov govornront
rovioved the ferlly plenning progrevre snd A4d guey vith
ths corpuloive prrotiess, OF lste, thore hes boen o
- wuekening in tho litercte psrt of the population and
foxily plenning posquren aro boirg voluntory cdoptod.
Hovovar, mush 45 to bo dono in this Picld, rore pronoe
uncedly in the rursl pector of the population vhore femily

glzos ore still lergo.

The sesorplishment of fondly plonning offorts wvil)
bo rendorad vory mueh cosier in the hobitet of tho
thought and behovicur of gon énvc seeiaey'vbich reolinon
corploto social oquelity of ron end veren, gives the lottor
& dignity end indopondoroo of porsen ond by pivhg tho
veran ¢ newv rolo 4n the vorking of oceloty o8 & vholoy
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s

assipgns to privote infimreies a nov vooning and
ibportanco, werk end howe, childron and costotie Yiving
porforeonee of @ nov role 4n scelety, 811 £ind their
plece 4in this now hobitot of thought end bohoviocur.

When vomen teke tholir plseo 4n the whole novw pattorn

of 1iving, grov up to 1ts requiroments and Be esdegquataly
equipped for thoir nov role, then they will not only
rock tho ercdlo te rule the world but in their eun uoy
oxorcise their forrotive funetion ss pothrors,

It vos o premine of Helthus' nrpupant on over-
populatiocn thet pessicon between the goxes is nocansery
end vill Yorcin in the prosent stete. As e good Christien,
¥elthus vas egoinat controceptiven. Go wos HMahetra Gandhd,
“The union is roont not for plonsure but for bringing
forth progeny™. Sexuai chastinence vas the only vay to
control bif%hs, in s viev uhich hos boen disocarded by
ront of our poople srd ridg dly sey and the fzot 19 eleerly
establishod by tho conensus nou aveilsble in cur eountry.
Bexual unirn vithout pny énsiro for progony is not only
ebaolutely nocossrry but extrorely desireble, and ro-
production 1o only one though vary impartant functicn of
sax. To=lin¥ing sonr ond roprcduetion io prire objeotive
of contrecoption end 4n it 4s implieit the ecardinnl view
thot evan vithout repveauctiﬁn'saxuai uniéﬁ is not only
perfoctly right dut 1o o vory enriching feot of porsoncl
OXDOPLONCO . | |
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| In this work, Chaptor 2 desls primorily with
tho devclopment of o proper demographic model for population
projactions. Fortolidty end fortility, ths rcost iup@ tant
eccopanents of o demographic nodol have beon studlied in the .
Indion contoxnt. The concopt of an optdrmin populotion for
n land gizo elso comos wp for discussion.

| The dato geloction part comen in Chapter 3 whore
the criteria for scloeting typiconl ntates for population
projections are enuncisted. The introduction of decline im
future child pmortaiity ratep is preschted with t;’né desirne
bility of such meamme also being exploined. Tortility rotos
aro studied with respect to religion and q&ucatmnal gtatusa.

'm@ simailotion resulkts of the ngmne neded
for Indim end the selectod six states aro prosented in
Chnpter b for arbitrary fortilisty control ond slso Fardly
Plenning efforts. Tho regults ore given for both casong
éﬁmmz‘.m; echigtont mortality raotes nnd algo for the enso of
decliining child mortallty rates.

The whole work is surmed up in the concluding
Chaptor $,. '



CHAPTER TWO

THE POFULATION MUODEL

"Rature's wast framp, the web of human thing,
Birth and the grave, that avre not as they were“.

Snelley, 'Aastor!
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W e rupgeRnE

2.1 HODELLIIG 3

et Vo A iy .
PRRRO VR s

A model i1s defined ns the bvody of informntion
about o systenm gathered for the purpose of studying the
gystcome &inco the purpese of ths study will doternine tho
naturo of irnformation that is gathored, there is no unique
nodel of a systom. Differont models for the sexe systen
will bo prodused by difforent analypts interested in diff-
oront aspoects of the gystem.

Models con beo geparanted into physiesl podels and
pathonaticenl odiels. Fhyglcal modols aﬁa bagsed on same analogy
betwoeh puch systems &8s clectrical and hydreulle . The gysten
notivitios are rofloeted in the physlesl laws that drive the
nodol. Hnthematicel modols use symbolie notation and mathemow
ticdl equations to feyresam o ayrgtmn.' The systeom activitias
oro reprogentaed by mathowatdcal functions.. |

Tho nodel concoept ean be used as an ald in system
studies that »mwzve tho interaction between ecaponents of
the asysten. It involves o living intoroction with the ‘
systomy 2 rolationship whioh een be modified depending upon
thot is required. The modol -farmxﬂ.a't»m can be altored depene
ding upon the requirements of results that have %o be obtained.
Thus o ginglo systen con be slmilated by n variety of models.

. ' Fiodelllrg pleays &n importont role in understanding
the dynamics of the system. Once a8 setisfactory model for a



18

givean gystem ig developed, the properties and behaviour of
the system can be studled. Modelling is a part of tl» overall
research programme to gain deeper understanding of ths systex.
Hodulling cennot provide new knowledge sbout the systes, but
can gerve to integrate the aveilable knovliedge of the syat.au;

Models are valuadble to the extent that they raise
new questions, suggest new relationghip and leand to the new
experinents that might not otherwise have been considered. In
most bt the casag wodels predict noew reievant propert.iezs of
the system. ¥odels @lso suggest constraints existing in the
systen being modelled. Thus the model computes, extrapolates
smd predicts the new facts which accerlerate the process of
leurning sbout the mctual system.

The selection of & particular type of model depends
upon the émimas, glmplicity required the aceu&ucy needed,
the purpcee of sfudy, the dats available and othet; such
factors. In the context of current study, the choiece is
restricted to & mathematicel model. In fact 8 mathematical
model ip one which can bé gimulated on & computer.

A ‘good computer modal' is one which satisfies threoe
eriteria to be useful in education and research.
1+« It mist sgree gtmmrally with the aotunl sybtam
but mast be modest in alze.
2. It's paramecter must b e estimable or mensurable.
3. It must fit computer similation capabilicvies.

For an engineer the introduction of model provides »
1ink between descriptive and experimentsl data. The exlstence
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of a mathematical model provides a mean for rapid experimen-
tation and understanding of the gystem functions wvhieh msy
not be possible otherwise. P those involved in research
work & mathematical woiel provides 8.method of sumaarising
what is known ebout a gystem snd commmicating the informb-
tion to others.

Before intvoducing the model uged in this work it
shall be prudent to examine moartality and fertility in the
Indian context.

2.2 MORTALITY 3

Death is & principal "wital event® for which vital -
statistics are colleocted and compited sre live births, foetal
deaths, werrisges and divorces. The definition of & "death"
excludes domths prior to (live) birth. These are so celled
footal deaths. There ars & great number of neasures of
" maortality based on death statistics. The simplest and comonest
measure of mrtzzlity is theo orude death rate, The orude death
rata is defined ag mﬁ nuaber of deaths In s year par 1,000 of
the mide-yesr population. The principal charsoteristic of a
"cms“ mta is that m agoes are represented in it.

e orude death rate gives only o very general indi-
ention of the level of mortallity end its chenges. There iz
also need for measures that describe the specific components
of the overall number of deaths and thes orude rate. Various
type of apeoirio death ratics and ratss ars of intersst both
in themselves and for their value in une enalysis of the totel
nuwbar of deaths and the crude rate. Age is the most inmportent
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variable in the analysis of mortelity. The age-specific R
.'doath I:mta is defined conventionally as the number of
deaths of psrsons of a given sge during a yoar per 1,000
of the mid year population at thet age. Jge-specific death
rates are ususlly computed for 5 or 10 year age groups.

India s known to have a high denth rate till the
Tirst quearter of this century. Registered death rates of
that period are gross under estimntes. IThere hns been &
declinae of about 50 per cant in the death rate during the
O yenr period from 1916 to '1956. The death rate in India
in 1961 was around 21 which came down to arcund 14-15 in
1971 and stande at 1.3 4n 1981. (1), (15).

Infant mortality rats (probability of death in
first yoar of 1ife) is considered to be 8 fairly sensitive
index of the haalth. condition of 8 country. It is affected
both by the biologiecal and envircrmental conditions. Though
it 15 difficult to control the bidloglcsl (sndogenous)
causes of infant deaths, the environmentnl (exogenous} causes,
1ike nutrition and pre-natal care, sanitary conditions,
control of diseases to which infants are highly prone, etc.,
cmn be controlled, asnd this reflects the health mossures
wndertaken by the commmity, govermnent und other agencles.

The infant mortsiity mte in Indis ie still high,
even though it has 'em-,zmw by nearly 50 per cent during
the laat 50 yesrs. The infant mortality rates were 290.0 and
284.6 for meles and females rospectively in 1911 and it has
come down-to 124 and 433 acgording to sample Reglstration
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Bystem Data of 1978 €12, (12).

The sgo of the mothers, order of hirth, time
interval Letwean births, etc. alss play aigniﬂcant‘rola
in determining the level of infant mortelity. The ah,ape. af
the curve of the infant deaths by age of the wother 13 L
shaped, that is, it is high when the mother is young, that -
is, belovw age 20, falls gradually to & minimum between ages
25-30 and rises again, slowly in the begining and more
steeply thereafter. Slwilar is the case when birth orders
are considered. Infent mortality is falriy high in the cose
of first order births snd r eaches the minimum for the second
order births. Thereafter, it rises slowly to the fifth arder
and sharpiy thareafter for t he higher orders of birth. It
has glso been found thet the time interval between b:ﬁiths
at almost all Bges of the mother and alsc the order of births
affect the sige of the infant denths.

2,3 FERTILITIY s

Crude birth rate is the siunpleat meusure of fertility.
It is defined as the number of births in a yory por 1,000 of
the mid~year population. it agnin gives only a very general
 indicntion of fertility. dge-specific fertility rabe is much
more infermetive. It is defined as the number of births in a
yesr per 1000 of the midyear populstion of fomeles of a
specific age. These rates are, &gain, caleuiated ususlly in

5 yenrs age groupa.

Indien fertility i= higher as compared to the
developed count.riasy, but relatively lowver than that of



other developing countriaes. It is higher than the developed
countries bacause of univerality of m.afriasaa, lower age

at marriege, limited use of edntra aoptives, iow level of
literacy, poor lovel of the living of the masses and tle
traditional way of life among 80 per coent of the pométim
residing in the rural aresms. It is 1@9&' then that of the dev-
eloping countries hetause of high inoidence of widowhood and
nogligible munber of widow pasmrriages, asvoldence of coltus
for A long period of time after a chilid birth and during
religious periods and icnger durhtion cof legtation smenorhea.

In Indin, because of early marrifge, & woman tends

' to have hor first child st an carly age and continues to be
veory .rartne during the first half of her reproductive period.
Fortility has its basis in history - & response to past high
levels of mortslity. If it has not deolined much in the

recent past, that is because a number of other contribtutory
factors continue to favour nigh fertility. he sge at marrisge
is low Bindus need sons to light their funersd pyresj

various reilgious in Indimj while not prohibiting contraception,
may give & dispesition to high fertility, pmrents need chlldren
to lock after them in old agej they often see immediate
economic or soclal adventage in large femilles. Md in situ-
ations where life offers little but hardship toc the majority,
gexual pleasure and the joy children ean bring are one of the
few sources of satisfaction. The preference of Indian parents
for male children serves to some extent as a common axplang~
tion for high fertility. |
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2.,% POPULATIUN PROJICTIONS s Tho Bapio Demographic Model 1

Population projections can be reogerded as extrtipc}.a-
tiong of present demographic deta. Conventionally, project-
dons inte fMiture make no attempt to specuiate about ponsidili-
ties &8s a natural disaster, war, fﬁmﬁna; epidemic or mass
m&gratmdn because thaaa.ara‘aaaanﬁiallg'unfpraeaable‘ A
distinction should be made betwesn .ﬁmj&umana a;m forecasts.
When the suthor or tha'auhgaquént user of & projection in
‘willing to describe it as indicating the most likely populate
ion at a given data, then he hasz made a forecast. At the
other extreme, & model worked out to illustrate certain snsly-
tical relationships, on apsumptions that are aastu"ihed has
highly unlikely, would not be r egarded ss constituting a
forecast of futwre yapﬁk#tian growth. It 1s apparent that
all forecasts are projections, but not all prosacﬁiena are
forecasgts. Population projections mqy’be'nrapaxad'fbr total
 population of natiocna, their principal geographic subdivisions,
or specific locations within them. The principal cheracterise
tics for which projections need to be made are 8ge mnd sSox.

The principal uses of populatim projections relate
to governmont or pr&éata planing. The ‘13&3‘ sdvanced countries
of the world have recognised the necessity of making cancrete,
empraheﬁsive Flang for achleving specific gorls of public
policy related © @ccerlerating their socisl m& economic
development. 4 first step in planning is to study rolevant
agpects of the population and economy both at the present
time and in the meocent past. As the United Hations notes,
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nguch study provides s basis for projecticns representing
plausible future courses of developiont under the aésmpt-
ion thet future conditions will evalve in an orderly wmanner
from those of present snd past®.

A demographic model of population m‘-‘oneétima,
apeolinlly suited for study of population dynamics in Indian
context has been Cdoveloped. Thoe population characteriastics
for a gertain gpan of time have beon analysed by a diserale
time age model baged on following fects and assumptions

1. It has been masumed populstion aystem 15 a
closel syetem i.e. no person iz to migrate to other
countries md no foroigner 1# alloved to remsin in.
Indis &a her citigzen. '

2. The whole of population is divided into _
different age groups 8s O=5, 5-9 ete. (O-b Maplying
children who have not cowpleted % years and so _m) .
Tho last age group is of people aged 60 and above.
It 15 obvious thot aftor 8 given span of 5 years,
the population of any partioular maé group {gynthe-
tic cohort in demographic terminology) shall be

the population of its previous vge group minus
desths in that groupss the first and last age groups
excepted. The popilation of the ags group of pecple
aged 60 and above after five yosrs sghail be that of
its provious age group mimis deaths in that grouy,
added to the population of this very group now
minus the deaths in the group.
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3. In the first age group i.e. O-k years, the
populétion will be of children born during last

5 years. The population of this group will depend’
on survival of children, femsle population in
differant age groups and their fertility.

W. Mortality ratos have declined considersbly in
the earlier decades after independence. The decline

 pas since slowed down @ bit. Mortality coefficients
are assused to be congtent throught the d\xra;im of
our study in one part of the work. A decline in the
mortality rates of first age group hag also been
introduced, a factor which shall be gfwin coming wp
for discussion later.

S« Only female population is heing congidered in
the model. The total population oan be determined by
agguning & sultsble malow remaj.e ratio. |
The basic sguation is

P(1e1, d+1) = P(1,4) - AU (4,4) x P(4,4) (2.1)

Where

P(1,1) = No. of persons (Mas) in the age group (1-1) h to

1(n) at the instant to + Jh |
19293 «ee13
J = 15253 eeet3
h = basic time interved (5 yaars here)

MU (1,4) = Mortality ccefficient, death per unit of one
person { Female) of age i, at the time interval, I,
in the interval (i-1) h to ih during h years.
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Tne sguation 2.1 has an initial condition
as 6 P(1,3+1) = O(L) | (2.2)

For § = 142 «¢013
Here U(3) is the number of children {Females) born during
the pericd of +jh to to +(J+1) and surviving upto the end
of this period. The mmber of children born snd surviving
during mtorvalnh is glven by ¢

U(i) = = Befehe MM(L,4) P(4,4) (2.3)

al

M (1,1) is fertility of o women of age 4 and at time
intervei J. |

8 = Burvival ratio during to ¢ jh to to +(J+1)n

¥ a Mmale proportion of totel births.
8 is taken to bs equal o C.94% ond F as O.48 in the work.

A computer programme to calculate population of
different age groups hes been deveioped on the basls of
flow dingram shown in Fig.21. .

Population model has boen simainted for different

methods of fertility control. |

2,5 CHOICE OF ¥ERIHLITY CONINGL 1

The important factor which effects the population
growth is the fertility .pattern. lt describes the age-
spocific fortility of women. To check the population, it
is necessary to conirdl the fertility by different control
alforts.

(i) Expenehtinl Decny 3

in this model fertility deénys from an initlal

value at a rate proportional to the current wvalucs.
/
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the chenge in fertility pattorn may be expressed ns 3
21(1,3) = 2@ (1) o~Fd (2.%)

Hero wo w&li. oggutz thot the pattern of fertility
vill not voary with tine but the level miy be incroascd or
deocreased ap & vhole. In the above relaticnship B4(3,3) is
the fortility of age group i at tims interval § and S(4)
ip initial ago-specific fertility rate of that group, r 1s
arbitrery control .factor; The charoeteristic of the model
iz that the level SMN{i) is divided by a constent factor
after a given intorval of timo. 4n incrosse in the value of
r means & gharper decrease in the vsiue of #4(1,3) vith
time. In practice & iower bound on fertility rates slpo hasg
to ba uscd. The rate of decrenge cannot oxceed an upper |
1imit¢ vhich depsnds on the efforts as wall 8p the goclal
norms. In Indion context, the percentoge of birth dus to first
two childron was obout 37 per cent in 1971 so it ip romsonodblo
to expect that the fertility levels ghould be reduced with
37 percont of initlsl lowel ap toe lower bound,

(18) Fenily Planning Lfforts » |
Indin 15 the first noticn which recogniscd
population contrcl as cne of the gmm:c‘ata to accoriorate
devolopment and set out to reduce the birth rates through an
officizl fenmily pleanning progromme.

The simplo model with undforn deosy in fortility
pattern 1s not reslistic. Ko ean start with the asgunption
thot merricd couples do not wont more than a limited nmbe\r
of childrene. 4s long os the couplos don't have the 2 or 3
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ch#ldren, they want, their fertility shall be roughly the
aame &5 that in the natural regime, The birth control
efforts »shall, thug, manifast strongly at the later part
of fertility pattern. This can be clogely approximated by
the expresgion ¢ o |
DAL, §41) = 8M(1,3) Expl am(§)e (=-Rxp(5.ak(I-%)))
The walue of parameter aX has been suggested t.&; be
0.03269 for India. ,
Pamily plenning has been studied in two ways 3
(1) an(j), fonily planning effort, has been changed
for different time intervals, it 1a increased
from en initisl valuo over five year intervale
and then the value is hsld aonstant for the
rama.ining parind-'
(2) The family glanning effort hes been fixed
at & level for all time intervals. |

(141) Minimunm age of marrizge #
The minimum age at warrisge plays én  important role

“in fertility ecntrols An increage On the age at serrisge
controls the birth retes in the initial fertile age group.

To find out the impact of inorease in the minlmum age of
marriage 1t is easentisl to have the percentage of narrisd,
divorced, widowed or separated population to determine
maghktal fortility for different age groups. The unavallability
of this data for individusl lndian States has resulted in
noneinclusion of this stady in the work.




2.6 THI CONCEPT OF THE OPTIMUM POPULATION 4

In attempting to enalysecthe complex ami intricate
in&crrelationsMps botwean population and the econm;y,
very intriguing question comes up 3 “"What sisb of population
is econuuically most advantageous in given aircumstances??.

m theory of an optimm population size is the
outgrowth of the synthesis of two different bodies of generally
Tam..vt::n.=.~:,>1:.aa econanic theory. Un the ane hand there is the notion tha
& growing population results in an enlarged nmarket and a greater
division of labour, and econgequently brings "abme an incrouge
in prﬁdmtion per capita. 1 the other hard there is the dootrine
of diminishing returns, which holds tiat if other factors arve
held constent, productivity per capita will diminish if the
number of people working given resowrces increases beyond e
certsin point. From a combination of thess two dootrinss, it -
_ logieally follows thet there must be a point vhere the two
opposing tendencies are in equilibriumy an optimum poiny at
which a given (optimum) size of population results in maximum
productivity per cepita. Iwo further concepts foliow fram
this premise; if the size of population excesiz the optimum
point that provides the highest possible level of per capite
autput, the area is overpopulated, =md cuiversely, if population
sige is below the optimum, the arean .iu 'umérmm:ateﬂ.‘

It should algo be pointed ot that the optimum point
is never smtia Wit continually shifts, because the gquantity
and quality of resources snd tochnology sre constantly changing.
It ig clesr, therefore, that empirical measurement of the
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2.6 THE CONCEPY OF THE OPTIMUM POPULATICON 3

in attenpting to analysec the complex ami intricate
intorralauansmps botwesn population and the ecconomy,
vary intriguing question comes up 3 "What sdsd of population
is sconoaically most advantageous in given olrcumstances?®.

rm theory of an opitlmun population size is the
outgrowth of the synthesis of two different bodies of geherslly
;acceytad geananic theory. i the one hand there is the netion tha
a growing pep:ﬂ.ﬁtim results in an enlurged narket and a greater
divigion of labour, and consegquently brings sbout an inerease
in production per crpita. (4 the other hand there is the dootrine
of diminighing returna, which holda tlwt if other feotors are
held constent, productivity per cpita wiil diminigh if the
nmber of people wvorking given rescurces inerensss beyond e
certain point. From a combination of these two dootrinsa, it -
. 1051015113 follows that there must be a point vhere the two
opposing tendencies are in aqmibx@im; an optimum point at
which a given (optimm) size of population results in anzmum
productivity per capita. Iwo further concepts foliow from
this premise; if the size of population exceeds the optimum
point that provides the rhighest poasitlie lavel of per copita
autpat, the area is overpopulated,; sand ocunversely,; 1f population
size is below the optimum, the area is underpopulated.

It should aleo be peointed out that the optimum point
is never static Wt continuslly shifts, because the quantity
and quality of resocurces =nd technclogy are conatantly changing.
It is clesr, therefore, that empirical measurament of the



30

optimm population presonts onormous di;!ﬁmm&txes, and it

is not surprising that to date no satiafaut;wj indigatoras

of overpopulation or under popul.ation have been devised,
inapite of frequent attempts to do so. The theory of the
optimum population 1sz an idenl - typical conatruct that
anables ua to mﬁnstmd Wthetiemy "Ai’;be infiuence of
population size en ecconopic productivity. At the pressent
state of knowledge, however, the optimum gannot be translated
into emperical terms of any precision, and therefore it

does not lend itself ag an instrument of prasctical population
policy, despite the tempting policy implicrtions inherent in
its very terminologye.



CHAPTER THREE
THE DATA SELECTION

PEarly marrisge is a polson gas excluded \_ay the rotting
corpse of capltalianm®

Wall Poster 1960s
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3.1 DPATA BASE 3

The Sample Registration system of 1978 provided the
data for use in this work. 1931 Cenpus dats has not been
used a3 all the relovant volumes of this oensus have yst
not been taken out. For a gtatewise study of the population,
it 4is raquirazi't hat the age specific fertility rates, age
specific mortality rates, wumbor of femsles in different
- Bge gmnﬁa etec. are availlable for individual states of the
Union of India. Hon-availehility of this data 1981 census
warranted the use of #8 1978 figures.

It wvas inicially decided to carry out population
projections for India and five states. The selegtion of
the states 1s based on typlesl aocin-_anénmm pattern. The
five states of representative character are Rerala,
Maharashtera, Punjab, Uttar Prodesh a4 Orisss. The orude
birth rates, death rates, population density rates snd
literacy rates for each of thege states in india are shown
in table 3.1

TABLE 3.1
| . - Ponﬁéum
Birth Death literacy .
Stave rate rate ( P%gngg . ) rate
Maharashtra 269 10.1 20k L5.77
Punjab | 29.% 11.6 331 38.69
Uttar Fradeah L0 N 290 377 25 Ay
Ordasa 32.9 14%.1 - 169 39.58

- ; TTTGRaEl, (%)

WY MDA S W s P e g
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The typical nature of the gtates selected is
easy to understand, Kerale hig & very high population
density and literscy rate (both being highest in India)
it has birth raetes snd death rates well below the All India
average. Meharashtra and Punjab both have highcpar capita
incomes, both being the ‘*richest'! of Indian States. But
Haharashtra hes a pore urhan nkture then Punjab, the former
being the udst urbaniszed of Indlian states. Its level of
literacy is considerably quite higher than Funjab, Uttare-
Fradesh snd Orisgsa are two of our poorest states, both
essentially rural in neture. Of the two U.P. is much more
density pepulated snd has 8 lower level of literscy; but has
8 highor per-capita income. Urissa hssg birtn and death rates
ccoparable to all India averago whiie Ottar Pradosh has the
highest birth and death rates smong the étates aclectod. A
very intereosting festures emerges when wo contrast Utiare
Pradesh with Kersla, Kerala is even more density populated
than Uttar Pradesh but hag gtrikingly high litersey rate and
lower Lirth and death rates. Kerale has algo @ higher per-
capita income. This eomtragting fonture underscores the
importance of earrying out population projections on & state-
wise basgils too. |

Cularat has been selected as the sixth state the
influencing factor being its birth snd desth rates, the
birth rate standing ét 35.8 being above the all-India aversage
while the death rate of 12.6 falls bheloy the all~india aversge
thus wmarking & departure from the paﬁt.em of eqrrespcnding
rates of other states selected for study. Duis we can safely
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conclude that the populntion of Gujlarat shall increase at &
much fagter rate conpared to other states or India.

The data required for csrrying ocut population projoct-
ions is presented in tables 3.2, 3.3 and 3.4. The number of
females m diffarent age groups ia emtmseﬁ on 8 Der unit
bas:is. that is the total femsle population in 1978 is assumed
to be 1 and their age distribution expresaed in fraotions
of 1t. An adveantage of this upﬁrmﬁ is that the future
population is deternmined again on a per unit basis and i¢
becomes sasier to undaratmd che magnitude of population growth.

TABLE 3.2
Ape-spocific Iortility. rates 1978

6&%p Tis Kerala Maharashtra Punjeb Origse prCAT . Gujm
15-19 89 kg g2 = 95 400 66
20-24 249 180 238 226 261 279 297
25-29 232 165 = 190 v 235 284 268
30-3% 470 106 116 170 6%  25% 183
35-39 99 65 53 89 87 152 92
Lol by 19 20 39 26 88 39

L5.49 16 W g | 10 1k 35 13
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ZABLE 3.3
Age-specific Mortality rates (Femnles) 1978

a——

igé group Indla ;erala ‘Haharaaytra Puniab Orissa g;gg;sh Gujar:

ols 52¢1 1.7 28.0 W B W6.5  85.7 u9.2
59 4.7 1.5 3.7 2.9 5.5 5.2 3.0
10=1h 2.0 1.1 2.0 1.0 1.0 2.2 1.2
15-19 3.0 0.6 3.0 147 3.2 W8 3.2
20a2L o 1.5 4.5 3.6 3.2 W6 b
259 ket 1.9 L 2.9 7.2 6.8 = 2,9
3034 3.9 241 20 2.0 3.3 6.6 Fe2
35-39 4.7 2.0 3ok 2.3 3.9 3.7 3.5
+0=Mele 6.7 M2 B0 5.9 7.7 6.9 505
S-h9 7.6 5.3 7.4 6.3 8.0 5.9 bk
30-51 13.0 6ok 9.0 10e1 13.8 149 9.2
55-59 19.9  13.0 18,7 3.5 25 23.0 5.
50-6% - 324  18.5 30.3 20,0 32.6 39.0 2k.8
35-69 W1 3241 3047 20k 60k 61.3  h2.8
70 60d  406,0  85.9 9146 99.8 106.4  82.7  75.6
above.

e g - L . Prp SR e b A e i e s o A 0 e

* Data suspect (12)
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The data marked with an asterisk (+) are
suapect., In Trble 3.3 the femnie mortality rats of age group
5559 of Punjsb ds wvery low at 3.5 por thousand and ratses
doubts sbout its veracity. Similerily the age-~distribution
of femnles shows the number of females in 10-1k age group
in Kerdia and Orisse to be higher than the preceeding 9«9
age group, a fact which may be erronocus for obviocus ressons.
- Maharashtra and Kerala have a higher proportion of famalaos
in the 5-9 age group than the O-b Bge group which 48 again
questionable. Taoble 5.2 slpo brings out an increase in
female mortality retes in age groups 20-24% and 25-29 years
which 1s attrituted to an incressed mumber of femagle deaths
during child-boaring.

3.2 INTRODUCTION OF DECLINING CHILD MORTALITY s

. India has an infant mortality rate of 127 (19) snd a
child mortality rate (O-k age group) of 52.1. €12). After
independence there has been a cantimious deciine in these
mortality rates. Thorefore for any reslistic study, it shall
ke prudent to introduce & doeline in future child wortelity
rates. ‘This has been incorporated in the vork by ailowing an
exponentinl decay in the child mortality rate by the relation.

AU (1,d0 = AMO(4) + BXP(~(5xxd)
Where AU(1) 3 Mortslity rate of femnles of O-h age group
AU (‘I',J } 3 Mortellty rate of feunles of Q=% aze group after J
five yaear interval.
4 Pactor controiling Bhe decline in mortality rates.
It has becn further adsumed that the child mortality rates
shall not fall below 8 lower bouwnxl, which is taken to be
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equal to 50 per cant of current leveli. fince exponentisl of
~0.693 1g helf, 0.693 is put 83 on upper bond on the valus
of §xJ xd. _

- The r¢iaticnship betwean childemortaiity and fortility
rates iz not a figuent of lmaginationg; 1t 1z based on acnerote
psychologicel and sociologicnl boheviour of pavents. Parents
wvant not only children but surviving children, snd sn inprove-
ment in child mﬁrﬁaiity rates shall obviate the ‘'replacement’
and "rdgk' effoct, the former being the declieion of parents
to hove an additlional child in the event of the death of o
child olresdy born snd & lattor baing the desire of beving
more children if the chances of survival are love 42 wve have
introduced fertility control in projection work, the simlte-
neous 1ndue%1® of ohild worislity ﬁaéline— is going to gi;are a
m@a realistic ovorview uf future population pattern.

A var& strong correlation emerges whei we obgerve the
birth rates snd child mortslity ratos of India end the six
states seleocted for study. Teble 3.9 gives the above rates on
R per unit bagis. Indda's birth rate snd child mortnliity rate
serving as the base. |

TABLE 305

e - e gt v o 4 o .

India Kersla DRBEPE~  punech  Ordgen SCC2F . Gujarat

shira - Pradegh 4_
Birth 1.0000 0.7568 0.8078 0.8829  0.9880 1.2132 1.0751
Child |

gaitality C1.,0000 0.2821 0.5374% 0.8599  0.8925 1.6449 G.9uL3
ARTaAB e

-

-
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Thege are plotted with ¢hild mor tality rotes on the
®-axis and birth rates on the y-axis snd a straight line of
best, fit, on the basias of method of least squares has been

fitted into the data.
u

The correlation Coefflcimt 2 = 19
Xy
’J‘ﬂ 2 Covariance '

X, ¥y are the standard deviations

xy‘ ""Eir'x*

! b

TR

.é_. (5 sﬁxf)
x :‘26#7238

y = 6.1611
Xy = 6.299%
x* = 6.6086
¥° = 6.5013

0.38139M% e 2 0.0L8
r ai ((}.1‘501619)(1&1*?9%33)

e

3.3 3TUDY OF TERTILITY VIS~ A-VIS8 LITIEIACY 3

Tables 3.5 and 3.6 1ist tho distribution of currently
Marriecd women snd the related births during the lest year by
education and sage at murrisge for rural znd urban arease.
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Ihe data point out to 8 totally uncxpectsd
result. The number of birth/voman is increasing with the
level of cfiuenbiém both for urban snd rural females. Thers
15 a mild decline in the births/womon for graduntes when
coapared to females who are above matriculate but not
graduates but stild the ratio remains higher than the
illiterate females. Thus this study proves inconclusgive.

3ok STUMY UF TERTILITY VIiS-A-Vig RALIGION 2

Tables 37 and 3.8 list the distribution of

currently married women snd the related Lirths in the
lagt year by religion and age at marriege for rural and
urbsn areag.

| The number of births/woman in a yesr is paximun
for Muslims and leagt for skkhsy Christiang and Hindue
coming in between. The pattern lg samp for both urdban and
rural females. ‘the ratio of hirtha/vomon for Hindus end _
Sikhg 1 below that for all religions. There 1a & decline in
tm.'s‘ ratio for urben areas for all religions compared to

sural aroas.
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CHAPTIR FOUR
GIMULATICH  RESILIS

*Thon was not tern for death, immortal Birds
No ungry generations treed thes down®

Rents



Ll

In provious chapitorsy the basic demographic medcl
and cholce of fertility comtrol have becn discussed. o
roquired input deta for carrying cut the population pgrojects
' ions have baen tabulated. Bnged upon those, the offect of
 warious centrol efforts on the population distribution hog
beon similatod for a poriod of simty years in fwelve five
year intervals. Since the input dota is of sample Registration
Bystem 1978, tho projcetions sirmlated ere upto year 2038.

g1 ARBITRARY CuliTROL EFFRIS 3

The offect of differeont valueg of @mmrm control
efforts on Indien population is tabulated in table b.9 ond
the trajoctories are plotted in Fig.bh.1. The control effort
*r! has been nseigned the valuos O, 0.005, 0.010, end 0.0tk
A lover bond @ Pertility levcls has beon kept go that the
fertility does not decline to o velue beloy 37 per cent of
initial velueo. Yecline in future child rzzortal;ty rates hes
boon introduced and the child-portalldty decline coefficlent 'a
asgigned valuos oquel to 1y i.6, 0,005, 0,090 end 0,01k, |
(Fertility also declines concurrcontly at tho same rate). Also
ghown is the populaticn pattern vhon ¥ equals 0415 and 4 cquals
0.005, | o
gimtlar projections have been ¢ arried cut for tho six
solected stntes of Heralo, Hsharashtra, Punjob; Opdsoce, Uttars

Pradesh  gng Gujaret.
Hero in the Final run, » enuals U.010 and d equals

0.,005. The corrosponding @rajectories for these six statos
orc plotted in Flgp. 4.2 to h.7.
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POPULAT{ON PER onit (Base rq~7g) —
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POPULATION PER CUNIT
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POPULATION Per UnIT (BASE 1978) —
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PoruLarioN Per UNIT ( BASE 1938)
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A lock at the population projection trajectories
bringo out the fpet that in svont of ne control, Gujsrat
sholl bo having the highost roto of mpﬁmim increaso
folloucd by Punjeb, Origss, Hehorashtera, Uttnr Predesh and
forala in thht ofdm? mer, with induction of oxponentiel
deeldno in fertility ratos (vithout gimdtaneous declino in
child mortality rotos) sholl clter the order to Gujerat,
Aunjob, Kopalno, Hoharaehtro, Orisss ond Utter Predesh fop
o control offort of 0.0k, a fact which con be undoratood
by o otudy of tho 1978, féetility and mortolity ratog. U.P.
nnd Origpa hove high foptility ond mortrlity rates and a
control on the foror shall lovor the populntion congidors
obly, tho decrsaze being sherpor than othey ptates. The
introducticn of deelining child portality altors the situe
aticn ap population of statos having bigh child portadity
rates os Uttar Predesh mmd Orisss ineredses ropidly.

be2 FAAILY PLATNING LBFFORIS »

plamning efforts have been studied in two
wEys e
1. A congtant vedue of family planning effort ‘om!
hno been uged throughout tho study poriocd.
2. Family mlonning effort has beon inerecsod in
stops from o initinl valuoe for four intcrvals of 5 yoar
durction, Aftor 29 yoars it is held at tho constont valus
attoined after four such steps. Toble We3 shows the projected
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population for the year 2038 for lnd;a and ﬂxa glx stetos.
Both nothods of fomily planning control have been tsbulsted.

0.1(0.05)0.3 meanav that the lFanily manning offort hag beecn
incroosed from 0.1 to 0.3 in steps of 0,05 for fouwr intervals
of § yoars and thon hold at Q.3. Child-nmartolity decline is
also introduced for twe vaoluos of 4 1 0.>OOS and 0,010,

The population growth trajectories erc plotted in
Flgures %.8 to h.28. Gujorat ogain comes up Ba the state with
tho highest rato of population growth the romsen cbviocusly
boling its high fertillity and lov mortelity _ratés. |

hel AGE STRUWCTURE OF INDIAN POPULATIUI 3

The oge structurs of papxﬂ.ation anali be drastically
changed in futurc. Toblo b.b gives tho prosent age-structure
of the population (1'978 dats) together with 'tha ago=gtructure
of 2038 population for some cantrol meagures fs well ns tho
uncontrollod caso. Histograms have been plotted in Fgs.b.29
and 4,30, L
Thug it is sban thst the proportion of peoplo (Fenalos)
aged 60 and obove shall increase in the future. If there is
no contrel on fortility, tho ego-group O-b ghall have an
clmost same proportion of yémm;lm 0s preaanf. Therefore
in tho ovent of no fertility control the dependency ratio
shall rigo further thon the prosont volue. It shsll bo roughly
1.29 compared to 1,03 at present., This vill further aggmvaie
the populaticn problem. Introduction of population control

gwosgures roducos tho population levels in the initial age

groups.
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Age-ftructure of Indisn Population

Yonr

o, B BN 0.15(0,05)0.35 s 0.03¢32830.15 e

. trollea 4=0.010 40,010  d=0,00 d=0.00
Ok 04931 04131 . 0.059 0,053~ 0,08Y% 0,085
5-9  0.129 0.093 . 0.036 0.057 0.066 0.066
10-1% 0.125 0.087  0.062 04062 0,059 04068
1519 0.109 0,082  0.069 04067 0,072 0,070
20-24 0,089 0,07h  0.072 0,069, 0,071 0.0569
25-29 0.072 0.067  0.0% 00067 0,067 0066
3034 0,063 0.062  0.069 0.066 0.066 04064
35-39 0,060 ©0.060  0.071  0.068 04071 0,066
LO-We 0,053 0.099  0.077 04073 0,070 .06
UG-U9 0,045 0.05%  0.07M 0,071 0,067 0,065
50-5h 0,036  0.085 0,075 0,072 0.068 0,067
5559 0,028 0,036  0.072 0.072, 0,067  0.068
Ovor | '
60 04098 0.151  0.180 04201 0166 0.177
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CHAPTER FIVE
/ | CORCLUSLON

“There 1s no going bLack.
For stending still means deanth, and 1ife is moving on
Moving on towards desth.

But sometimes strending still s also 34fo®.

John Ashberry
*The Double bress of Spring'
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5,1 DISCUSSIQ! OF REAULES. s

iho seuto lnportsnee of roduction in the gréwi.ng
numbor cm“:::e ovor-cnpnngsised ag ig pretty ovident from
previous discussicn vnnﬂ sloulation of resilis for different
mothods of mrnliny'jcmtrcﬁu 1 vo congider tho beax?mg |
copacity of lend to be about 1200 millicn, our aim would be
to keop ths population vwithin this level in future. This
mesns that the por wnit population in future (base 1978)
should be within 1.8.

From simulstion results; some conclusion cen bo
dravny chbout tlp levol of population control required for
India. | |
| 1.  In case of arbitrary control of fertility pattern
n control offort of 0.040 1.c. 2 decresse of 9.5 por cont
per docude givos @ per unit populntion of 1.6% in 2038. If
child moreolity rates are also docrensed simultanecusly with
o fector of 0,005 (decrense of W5 por cent par decade), an
increansed control offort of 0.0195 i.e. & deeraase of 1% par cont
por de?:e.de is required for population of 1.66 in 2038,

2. For Fomily plamning efforts, the velus of control
orrort,- ‘om? of 0,40 gives o per unit é@matim' of 1.759 in
2038 If child mortslity rotes are aloo mduced simltenecusly
with conthal factors of 0.005 and 0.010, 'om' roguir ed bocomes |
0.18 and 0.20 rospsetively giving per umit popu},ntzm of 1.70
ond 1475 respoctively. Fanily plamning is introduced in steps,
tho control factor hes tobe incromsed frcm 0.04 to 0.20 in
five yonrly stops of 0.0% and then held constent 6t 0,20 for
ochioving @ per wiit populaticn of 1.74 in 2038. Intrduction
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of o docling in child mortality rotos at & = 0.005 ratgos

the offort to on inereane éf fivo yoarly ctops of 0.0 from

en initial econtrol feetor of Q0,10 to 0.30 and then tho

offort 1s held constent ot 0.30. Mis gives @ por unit
populotion of 1.76 in 2038. An incroago in d to 0,010 insrenses
the levol of offort to en initial vélue of Q.15 increcped to
0.35 in stops of 0.05. This gives & por unit population of

1.7% in 2038.

Tabie 5.'1 showg tho ?espectiva contyrol efforté |
degired for the sgix stotes.

5.2 - CONCLUSIGNS ¢

he 'renm:mg conclusions havo been medo on the basis
of this vork 3 '

1. Child morinlity rotes amd fortility raten are
strongly corrolated. Therefore for any ronligtlic study, a
deciine in future child mortality rates has to be agsumed
togethor with deciine in future fertility r ates. The nortality
tonde to incroose population lovels. This meeng that a highor
birth contral effort is roquired then that for the caso of
congtant mortnlity rates, & fuct vhich 1 oupported by rosults
obtnined. |

2. BRurprisingly, no definite negatd ve corrclation
yag ostablishod betwoon iowel of eduention and fertility, a
finding vhich raises some eyebrous. The data uged for this
study wvos from Censug 1971 fortdlity tnblee.

3. ‘Tho studies of diffcrent socio-econonic groups
considoring 0 stete s a haogencous group has brought out



e

large vepiaticons in population growth pattern fyen state

to gteto for senc control offort.

b, o populaticn ineronso is conglderably high
for somo statos, typicolly Gujarat for & noderately high'
contral effort. Uttar Predesh nleo oxhibite the same tondoney
vhon child wortaility rates ero olso decrossed. This points
out to the nmagnitudo of population problem confronting use

5.3 JUTURE SCOPE OF WORK s

Tho Horculoen tasgk of populntion coutrol hag to
be tckon up earmétly end with o gonsge of devotion. It is
known thot ooro medernd sod vonenw)itorature, urban and
bolanging to & higher socloweccnemic group - have a lower
fortility then those who aro less educatel, live in rural
orocey boleng to tho pocror cections of the socicty and aro
moro troditicnal in thodr ocutlooke But the task of educating
the vast illitorots mopses would ta};e couple of decedes. The
1ittle progrosg made is eaten auay by thoe giwim population.
Techndcal vssistonce, pollitical stubliity, strong leadership,
gronter cmscﬁ.ﬁufmesa caong thy masgssos and viable sogial and
economie policios; ete, are some factors which econtributo to

poro ropid economie and sooisl Progress.

imup concontrated efforts are required, both in field
vork cnd oloo in tho ares of analytical studies.

A point to be borno in mind while undortaling futuro
vork 4s that the input data uged should be extromely relisble,
it ghould be cross-chocked for popsiblo errcrs. Smmo suggested



opons of future work oro 3

1. o lock of doto for ths mapitel fortilicy and
poreontogog of morpled, vidowod and divorccd feonles on o
stoto vige bagle preciuded the study of the effoet of ralsing
nin:umim oge ot nﬁrr:&aae on population loveols. This can be o
gubjoet of futurc work. The raising of minimum oge ot oarrdege
alters tho fortility paoticrn ond orercisos & controlling
influonce on population.

2. Population pattern can bo studied by having o
larger nuober of poro hommgencus groups. or exenple, within
o stoto, tho population projoctions ecn bo undorteisen for
urbon and mursl orctp. Anothor woy 4s to otudy population
grovth for differcnt inecome groups.

Yo con do a gront deal to make our future moro confor-
toble and leoss dangorous or we can turn our backs hoping the
provlens will go owny lecving us untouched, Thoy willd not.
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