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Pa idle on growth is caw4ng problems of  
+most unmanageable proportions for developing  

countries. axe pouLation 	oaLon has generated 
great Interest in long term .potation policy. 	s 
work is an etternt to s . to the etfct of control 
efforts on the Indian pp ration end on poputtion of 
tae states which have been selected for typical socio 
eeonosic ohareAteris ti a. The std is done by  
introducing viae In Azture birth rates by various 
wasthode of control.. 	iOe Raglatra 	,.Syate 1978 
data have be*n used. Population levels upto the year 

a been determined InFive year mar' as a 'Din 
populaticn projections have also b e car 
considering declining chile martlity rates,, the 
decrease being uniform with time. 
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"The most distressing experience for a writer ia wrien hs 
approaches his mars with a prob1em. Visits for 
subscriptions to cities are not halt so itable as 
the intrudes on the pence ot in4 of so occupied md 
selfstis11od public by t. its who put up their 
urnbrellas sM in int that it is ming when every good man 
of world knows that the am is shite" 

P.,watt 
Population Problem of ZrxIis 
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ash rctoo of 2 to 3 por cent enô ovon bicker hvo 

in itoot oxuu q gc to valor beneftto two) night mmvo 

c uo f?c tho dâvoiopsntr1 proses s; onfray coon-w 

try evooto tand sttll on por erptt btia it is 
0 OO  that COhiOOIOnt` of "cetn1 and  

dove .oVr o t 	t ot boat roteh popn1ction e(r t- tho 

:s 	n tho tpopulation gDot;th 	breed 

on tho fon that Utevorid or Individual Countrton or* 
too Drell to contoin tho ppopulationh !y to 

lot oboM too of 	 .r d 3nds.. But probtb1r tho 

rcoo ocimt tire in ior urgent tbon thot ogn ; t u°po o 

Thoro in no vy of, teiiin , m; 
bo 9utotnd by this Doth. The  ato of population growl 
in of roro iodioteecnor o Gton tib, thoro in 

no doubt that the icrid +cony could eeomdc to popubcti 
oevorol. tteeo 1. cror tin t1t proiJont ono. Ti. t o, 

tho crpi bl may bo fold; in tiro, the nocoaory coefel 
fort iU be undento3on. But on thirimntnn61 tho 

dovelopiog torld ttcoa o trnnitionl perMd ofu ertot 
to ,tb In 	e tjrjvi ...' : Teed fly short, s7ortottti 
till contig to doesi 0 ante popuicttion3 will no +~ o* 
t rets vhieh '4ll horb th bulkt of tho roaouoo Met 

ooul3 oo onttno be t oy to met the trreresoThle fond 
for VOdO ntOOU n 6c O O Matt. t4i1Uen til be bornout 
of itcoo dtb hIstory1 

0 
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It ooer tie r nov tht erthin. can be done, 

end oven thot in tiro ftetething viii be done to roduce 
the grcvity of this 	. !o country,  that tecepts  
the posor or rodern fwciety to eorhat death viii in 
the end be unib1e to eon 	brt!. Tho only quoutton 
is hay econ. 

1,2 

Zero pouletion grmth.#  as plat-Itudal  soles eoien 
or urgent goal, -has ctubt the public by 	ien in 
eluded in that tail ere.iiy bio)ogtste and eeoncrrtot3, 
to veli as a ooniderbie nuher of Sociologists end 

Zero population grovtb reprosant-9the otte when the 
rots of grouth of e elosod populetion in zerc, i1e the 
rto One to rov birth to btlenco4 by tha dortho. Prom 
one point of viev, tzwow1ng zero populetton growth to 
eomovhnt like Thouing 'tho love or cotton* Zero grovth 
it than not einpii a dealroble goal, It is the only 
po3tbtitty, to a finite rid, Ono cannot ob• cot to 
peopled!o fcivour the t,bvitbio. 

to gonerni in the less doveio,od rogton the oeoncy 
roots hoevily an eubottore egricu3 turo and other otrc 
etie idtntrie. Proipttr ineee erd itterey rate re 
very, by, birth roto very high end Beeth mtes ere high. 
The popuIntim lovelo ore already too lore for reduction 
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of Vvmrty on the bosis of e t 6tttno2 oubøitonee 
egzlteulturo, The only t,pe of iie•hiovini rionbo  Twr-
avpito tnocfo, Utrccr re" : an6 Vjth 11,o in the odr 
nj3ntion of oonciy, 3h todornionttn entails  
trwctr.ont in rc4uetion, equinrt 1  tirsort education 
and he1th, Bptd vrtgreas in thick direction is e•ore.t 
dorcbr deterred by the nocossity of uvotlrnr the *cats  
of rrqtd pplutin gDoth Ct the ero t1e. 

Ti; some difficult 'to exeggorata the Utportrnee of 
roucinj the rate of population growth as soon an possible* 
A rapid doeline of fertility for ioto dca!es until t,ore is 
own a ail negative I reoao o1d be deetroblo for 
lose developed cc itrIot; lite Indio But zero pulitin 

as a weehingfW. proposl in the Iiwodicte tuturo, 
in idle tolks tt could,  only be chicvod by a rice in 
death roto i:.toh no one vill• o4rCt es a goal of itt; toley. 

I • 3 	PL 

The population of Xne.1n, teued.,. the 686 nil ion 
MrIx In 19i1 and to eurrent'Ly,  aravvirC at the rate of netrly 
1.1 villion versons por ronth. About 	trill lon bcbteu Pro 
born area yofir, end ehcut ? riUton oreone die,#  bringlAM 
shout e not cnntiti crenae to  opulotton of 13 V'tli tNt 
a lttte loss than the ropulatton cf straUr Cl). 

India ecoount for nrly 14 (,or cent of the vo'ld 
population but eoeuplon only P*15 per cent of the lend 



I.  

caro ► (1 ). The *worego do city of popul etton in I , 
fat 216 per a uare f" * in 1981 (i ore tt "'n double of v1h 
it utto in 1901) but to tetoi, "oraic tndent Bet a. 
had a density of bo 600 and ether trop nttco,  
other, Twit 	 end Utter Trooh, eboo 30 peon 
per cquaro hti a ro 	. Th dor voi y or India is core 
then 40 por dent higher thei: thet of Eiopo o elu in the 
noviot union  UniorA on eree uhieb itself hen r high 	uletirn  
dontty end .ore then eeven times that of the United 
tate 

tnd 'e'doeth rtte t1q n t l blab whefl eetperod 
to eea Asian and eli of the Western ociantrtoe. Xt can 
be ozpedtod that t+ pre m t death rate of 114  u uld 
contra to decline .: d could go down to Ground I ler ;oly 
duo to the erntro1 of variou dieiana. Rut further docitno 
coy be difficult cul unless the utri i content of the dint  
of the w r- e popuittion incrorios.# As a reault of dcc,li 
in doth rtte, o pocradon of life has heed. 5Mlo 
in the 1921-31 decade on infant could hope to 1I 	to 
27 yyc° , today It is cpeetod to Uo up to ebont 	years .. 

tthoros less then 14 hi Bron out of 1000 born die in the 
first year in t'ewa Asian and most of the t o torn countrion. 
The 	 b ' of such da : hs in Xndte is t2 7 (12). Of the  
dcCth3 ocurrtnj in the .firnt year s  noDr .y 6f," par cent 
die in tie first quarter, about 23 or ocnt occur in the 
first uooh and 14 or ant. do in 	 firot ttenth (1 . 
Pale tnThnt ort ll-ty is higher than fecato inftat -rteitty  



m 
ftct tihict to ObOflrVGd genorii all over tc terld. 

Also,, infcnt dott!s uro htgha,r, vhen rothero oro younor, 

thct it,, boldly oJø 20 or a 	rto1y older, tbct is 

nbeve co 34. Intent deeth ore elco hiihor  tibon rector 
ntty teos plede ropootodly and in iuicir eueosirrz, 

t ?cot thctt ehol be to1en up for 6ottiZed otntto 
in eoiwoo of thin Vorko 

The birth rrte ves os trotod to be .orcuud over 149 p' 

otrnt upto the 1911-21, doecde and it slowly doolined 
to 45  6urtn the 1931J4 d000de. The birth rate declined 
to around 22 in the 191-61 decade cnd fwthor elided dolun 
to 32. 3. cocording to the ample reelAretion øyetor 1oto of 
1978* Ono of the emoaqimmes of high birth rat* to tt 
endo )me on g strudto vbtcb to typicri of tbp  nor 

devolopoe. countries., hvtng e vrr broad bose and a 
tfjortn top, Uottly 40 per cent of tndthe poiuitton 
to bolmy t!e oUt of 1* end only p abode belay 13 per dent 
above the c.ge of 9. .9). Thus 53 per cent of the popu 

lotion doWnds Upon 7 per cent of the population in the 
priictivo egos beteon 15 to 50 ycoro tr*dteotthg t)t 

thn "dopendoey ratio" to roro then ones  vh1e it is 

crourve 0.75 In developed crimtrio,, 

A vory large propot.tn of Inetes popuietton It 
in rurel area 	The urben p ulotten of India tiso .grcun 
frrr only 9. per cent in 1891 to 2.3 per cent Ir 1981. 
ROUCTAY 81 per Oont of tnGtis ubtn popint3cn reside In 



o . i e hv1M u. popuietion of ' 	on vor. end  
aroma 52 per cent 	 roede in citlee hvir r e popuetion 
of I O '$,,OCO or more a cordl.na to 1971 eonu. (1) 4, Tho-s 
pereontaos, ritnee then, , 	have rt on. 

There iro more ve1es :o f e e in X. 6 , 
rwrber of fcroioe " r i3O  	ales be been d c to .ng 

ve 914 in 1961 and 932 in 1971 end hay further on 
doim to 928 in 1981• Thin iscitiv due to higher s t 
i t ' of fOrele ohtldr n Ord etenbie t :r l rorteitty,  
Thte emphestaee the `tct that 	o r t I e't1y Indic tins 
not entered the redo" industrial -ago vfth iti 
rontory ohereteist 	or tneroesin rink of mala lives 
andrecueod rise of fcreiel 

Litoroey vhtcbIs defined ea the ebUtty to 'er.d  
4th nndortndIn1wrea s:ou1y in win 

•z 5!, to 6 per cent dura n 	period 1891 to 1931 

But it Inorooeed fwtr t ore ftor to 16,6 per cont In 
191, 9. per cane. In 1971 and 	r eons in 1981 

)., XIt wco found In 1981 the thet 72 per cent of feme109 in 
1. ODOrS OM 46 per :giant in nb n nroee aged nM over 

yore ifliterita, ibereei the inie poroon € e 
respoettvoty. The eoropcndtng ftguroe for 1961 re 

90 per cent end fin per cent for 'Dees and 66 per dont  
end 3t  per cont for moles (9). 



Tho r pid popu1ttom terono• poo 0 oriouo pct 

to our o f 	 nt a "` rt . The tt n :' of proriding 

schoo1, eplayroflt, buith feiltVte, bouning, ot. . 

q+o t on to not rorc2y quimtttottve but, olno qw41ft4ttvo 
in nturo irn the ilieotton, e 	utztiori grovth upon 
the quel: tar of . f P-: tho wall bo . j of the Doolo cro 

. o ly itportant. A ,fav ifl1ntrttton3 ore given beio 
to bring out t 	cei 	cnrc eff ti of' th petivo  
population grove. in deeioptng o un r e .. 

Pritent high fertility auso inportont onit 
pbier net only because 000notrte tapr rents, tthich  
ro oontia for good hoblth1  get retrietcd but oleo 

boeuo it poses an 	 to health pxblew for the mothor 
an her children. In tndtc1  ci inio9t of develo,in,  

ii t i , tarried voen gcdI?' to 7 arc chcrcetoriod-s 

continuoue nutritional drain from epecte 	gncncte  
lctin ratl ttng inthe ' a eel depletion" and tneioonot 

tial, 

 

of "faecal 	t U ' titch inrcoe ulth emery 
g-e_ ane beyond the thjrd, Pret,oturo turtvilront of 

brort f adthg and of infent care by on Yhtunir , 	an- 
07 In an k rtm t ftetor oc ribut' n to high Infant z ort 
Again, children vho ovi in fnntl o9 vhero there ore 
too vanychildren orrivin too faint acs li 'eli to h stuun d 
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~3►X er tnroi ' in thoir rcYith t1 uX o evev- d c.d t ue to 
lcet' of nutritiVo foo8  

fe,id 000uition growth ! rororod thct tv 1 thlo 
food uDD17 i,fdo*u O tn it iti o rncntity for a 
booitby w ettvo life, 	° vt . z'otr.trdetjcn, utth  

e ill ofl oft 

doo1cxflt for in 	a of 	 or four vo 	end 
pQr itin bih cortalttv ratoo frui ctnitrittor  
infeetio. ,i inicotathat the rbior of nutritvo ford  

ooiutior,, flott r 	de 1ertont en6 co hoar. r 	:O3Of 
otbio far IOU attia 	1o, 	is t tt . 
øbyaici oettilty rulti in is s roucttvity, wbiob in 
turn eauos ram navorty en inooqurto fccd 
Un1os this vtoicus oho. 1,9 broken# future gonorction uti'l 
bova reduced eteture, ovor bcy uei, h, iae,r lam.  of  
o 8 g cacotty eM eonoeuontiy roueod y r 	offteio s 

	

i)urirrj tho lost two doe den India ben redo 	iDG' 

worthyotfo.rts to iroo toad DrutXon, But wv ci:n 
have onely beoA offset by i is t o in Duiction On ore 
fore tor ec ite food ac .ticn• b 1rotod t t o ry 
odGrt wo *. vito Groote BvoiuLion' bae Drovidod 

needed reitof end 1ce C.ivon 0 broQthi1; o c eo, but it 

dcee not Trivto a ion-oz'ic6gojutjc. QIiUCtiOn of 

cwth rood toui reduce the r000rtion of 

Do ►nic tion do nt ont of c .cuituro by ?ceiIitctirg chit 
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of oou1tUofl fr rcrteturo to n ri ulturci. coou* 
potiort 	Thir thtft, ththrwith tbt€ i d 
tncrecno in the z k t of ctou. uro roduct would 
ialO OCZTh1O inerno tn £tCU1tU1 	ctivity  
on6 ice* 

&toivtot Ic tmtbr con of nrtour oneorn on 
recount of ai6=u1tior rct?th. 	iiking Dom-  
lotion will groi ri,1 In thootrn to co . The  
L3hOrD itroco in the verI1  
due to thc grottnnbor or yow poopiot but on 
ncr ain the lengthofering ttfeto a result of  

doitnQ in ortt1ttP i ono c ec ttbutIn factor. 
The need for n *tog eDioytxt omrtunttto fr tho  

go4n nbr of your 	Wil. bccto oven nor* 
urgent in the futtro* The rate et thteh the your".  

ooio ore nt 	o f tr n h iooulabour force IIndia 
crtzch that no lob 0DU?tunitiG1i cwo to be orocto  

for roit cthtof tt, Th* n m of" 6 oolrcra 
viii continue 	 ,. o e o in the futurc., nn8 the off ' 
of n d dine tn the birth rote 4iI be felt o 2. & `'tea' 
a loc of fttton yoer, 

do th c fotor of conidcrbc Izmorten'e I 
to high do ft otOy ratio in nM o T + oTenney rti& . 
to over ono eeicro6 to 0,75 for dovoion notthne,i tic 
decline in t. a ratio ten be ozøcetod unlo s 0 lO 

8celtn, in fertility  tin *icer, 
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Anothor 	or ortb1m is of rci6ing Qehocitn 

to tho grotiflg nubor,  of go)ool ScIM ehtl6ren. The 
m3rbor of obildron of oehool goiiqg  
cgo s  vcs 179 million in 1981 whiab In over P-5 ior cent 
of tho tota vovuletion. This tcmontcre io oroun 
118 for døvoiood oountrio. i). The o&ttonei roboa 
cro not corifinod to thc tun Oc)Buiftion ofliy as only 

1*1 or cont of o10 nave the,  ego of 15 ora vars  
i&tortto in 1981 • (9).. XaDito of v1gorou3 11tor.ev 
øinz tho absolute nurbar of Mitoratoo is still 

risinc oitnj to rapid population groutho 

Tho h1m,  rato of intrmi rigrticn to urban emas  
wW the vary rtuid rate of growth or eitloo and totinn 
has out troua presswo on hou,in. India in 
doorttelv tr1ng to core vith the growth of urban 
voiaction* iot only housing, but cblou.s of drinking 
vator*  aovFia diavcoc1, eanitation, t :3v0rt,  OtO, oro 
bocin coutor and vill r uto lcrcor tnvetaonte. 

105 L 1 	IV7 

3conio plenncra mid gonrnaont oiniatratorj 
have eoio to rovilina that rapid population groth in not 
o simple probiar of the rolattonobip b,tuoon man and the 
land to .ceeupiog, it to rather a irut1tudo of probleirs  
c000tat8 4th crploytmt, odention hoa1th oorvieoa, 
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trlfl,POrtEttiCfl, *itjrtton, hewing, iutrtUnotion, 
enricultural productivity and ebovo 	t!mt of troz 
zvinh1 por*cctte incero, 	o goal of o frtt1y vInnning  
progrir.o, thovoforo, is not torc1y to ido, inrose 

or ottbi1iøo the nizbov of pooplo., but to rt*n:  .poe1bo 
c ricer n! fuflor q1ity of: life for tho mop.o. 

Indio vzo tho ff.rot eeuntry in tho cri to neDt 
on officiot Polity f.00n'ing titiiy PIDMIng in 19514, 
Since tbo boginini3 of tho rtrot Pive Yocr Plan in 19fl, 
tho Goverront boo boon Ecttvoty supporting tbio vovo 

X the PlAkrSt Plan 21 rural cnd 126 urban ftly 
plennina clinics mro oponod There vnoro troro ndoue abor-
tegan of trttnod pervionnol xyrA it was thoht tbt the 
rzt1n Mode Vora ethoctione1 edvaneas no tht people could 
be irotivctod to adopt tcwily plonnire. reenures. Zn 
1:956 after iiD1tOt ?Og 9 t2TIC? the Pirt Plant  tho 
control Pondl7 Planning Board umv sot up end tho state 
Pea.il7 P1,mmina Cotrrittooø varo gredual1v epointcd in 
ecob otete (2). 

In tho Second Plan period (194) over 1A30 rural 
vind 400 urbtin fly plemlrkj clinics waro otebi±&o8 
3toriiaetton vos 3tnt bcgir*i*ig end. in this period I 2'OC 
ron arW umon uMor-vont* oporottowo Tho Third Plan 
offerrad 1C( par cant fjj 	to otato 
Cowrrm-antr, for trrining eta" and focilft,toe tar 

r2iaotio1. in oucooivo plans tho •jj  plennin 
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rrograme m3 floertot Incrousing zmountri of romyo  
In tho oeiy i970i In fret act ttcv re not able 
to Spond 011 the fonts 011'atea, to thorn - they' eoul6 
not contruet eontreo crie atib"eantres fit ordougb#  tbay 

S 
coins not fill tht poa onctionod Tho promo 
continuod Gron8infl large sma rising frm to 134  ztiiton 
in i966-6 to , 79: VII-11c in  197273,(3) 

Tho 197* &bcto over v)oro fiirily planning 
abould £° nest ended up Witth the 1!?6 mtIonrl. Population 
Policy oticvhIch ussumod titct iueb tronr voscuroc uero 
roujrod to brirn ellonto Into tho prorcMo and thit 

would etrry 	out* Aja 	 19?6 
an aztmordinary oper1rent in Frvi1y pitnntn 	it van  
dttferortt fot tho rrdortion of prov%, us paIiiales, 
Tho SUCrOfMion of to nil poitticzl Vrceova un6or 
the,  toxonoy of 197' ooupLe! tdth the likouez'r, rosponse 
to oc'liav' protIrerrvo voo the eMef,  ectuot1n 
The' covertrentts eomitment to rceh a birth rvto. of,  
2 	thowend by 19D1  tics ritorntot* Dire t vetsmvv  
to eeieve thio tnoiwd rtoir tho lgo1 vintrw Wo 
at varriego to eighteen for fcan Jon ond tvnt7 one for 
ilou in 	xein *populttion vlue1!J 1  in the odaoational 

4mvine aU acimrmont dopartconts Into smotive-
ting,  of ottioone to copt reopormthlo rejro8tdtivo 
bohaurIciir*,, 

 
Increaoinj tbo tz tory Ineent1wo for 
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otorlic 3tion offering group incontivoø to Ziin and 
Pyr el!c yyt 3ori tion ,. t ►echo?, CCopert: i L, 1cbcur in 
tho ca c niood Doctor and d ltme t of nor rdie 
t3 trtoic. 

The Initialxeauit ore a high lvi of rocciro  
nuboro of s to I t sttc n 2 The originol torot of four 
i11 ion for 197&-77 as reneh8 by Soptobor i76, 'moo 

1C #et3Ca t in Fi1Y lamlin Pm8te 'are 7Of1tod  
in th pcpr oeoticns of A 9? and the nom Comnr'o t 
rovtovod the tartly, picnn1n prc r~ t: ;: a e 	+ ay rith  
th eotpulc1ir t eo 	late# thorQ has boon a 

• cuakoning in the literate part of the pouition and 
fn iy plsnntn r=a1uren sro 'dot rg v41untry adotod 
Rcvever, tueh. tc 	don, in this io d, roro pram 
uiicodiy ir the rural rotor of thc popu1ation vhn feifly  
sizo ore still  crgc 

16 - Q $ r.; c 	LkL °t}tet 

The ec c 1is1.ont of for , y, 1 i OffOrts till 
be vendor very Leh eciior In tho hitat of tbo 
thought on e a .ou of ton fl t oeetoty which rocitQoe 

corpioto aocioi oqu lity of von end t'c on, givo the ltttor 
, a dignity and indopondonco of person cnd by givtg the 

c a a new  noi rob In the torting of n cieW no a 
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BaanS to privttc i. f , c ;ier a now town and 
tbpetaneo, wcrk end ham, ohtidron mi cetoti 1tvt 
porfrineo of a now role in. ciotv, all tnd their 

e e in this nov hobitot f thought n boboviour.  
4hon vorent Vo thcir p1 peo in the vho e now pittorrz  
of livir4j, grow up to its routrorcnto eM be odoquately  
oquiped for thor now role, then they will not. only 
rook the orrdlo t rite the worldbut in their own woy  
exorcise their forwotvo function as voters v 

It tion a prerino of 4e3 thus' , t mt on over-
po u  . tirn the t ee3atfl betven the s o to r* oo oery 
and iiill rortin in the proocnt otcto. As good Chrtution, 

t o wos L oin t contrccopttvoo, o yes 4ahoto Gandhi,, 
"The union to room not for plocoure but for bringing ngina 
forth p go O* oxu i thstine flee u n to only way to 
control birth: ,# I  n Mo vlev 	hes been discarded by 
root of our poopTh enr rig' ' y sol end the feet is cl erly 
eøt.bliehod by the OOflICflOUO flOu ovcfli3blo In cur country. 
Sexual unirn utthout any d stro for peony in not only 
Obsoluteiy n,eosry but o tr o v doatreble, cn3 ro 
production is only one though very ioporthnt function of 
son. 	1 tn 4 rig son on repr8uetion is p 9 *ro ob c ttv 
of contrecoption and in it to tl1eit the osrdnol view 
that even adthout roproduet ton sotuo1 union is not only 
perfectly right but to e vory onricbtn fact of porsonvl 
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In this work* Cbaptor 2 cels 	w.1,y with 
the dorolOpr3efl:t Of a proZr dcrtogphicmool for population 
pi'o3àctio3. erto31ity and forU1it  tho cost 	c tint 

e7xipmau s of a do 	n o fi.4o have titin . ti  cd in the - 

Indian c t 	coned t of 	 optitw po.aticn f*r 
n lwid tzO elso cog up foi dosaton. 

the materia for s o 	to al otaton for popu3tion  
pro, actions era cunctated. The introdueUrn of decline in 
future child £ tnht t7 rnten is prescted with the (Lc 4r 
bil ty of such measure aLso bein ezploinsd. Thrtility rnt08 

fo 	India * the so ec od six statess nra prosented d 

Chapter 14 far arbitrn?yford t.y control and also Pe LIy  
pining eftort,. The ieculo 	ro given for both ansoe; 
accurning constant cortnitty rates nnd 	ao t 	t h 	cso of 
docUning child mQrtality rated. 

:a. ,~. 	s . ~ 	a► 	ue~. 	a 	,~ 	a 	a t 	s ' 

Chapter 5. 



s1 	,fit 

"Natter 4  s vast 	s  the veb of ft=m th, 
BZth and the wave,, that are not as they were'*, 

e.iey, ' actor i 
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2.1 	►L Iis~3 	 .. 	 M 

A node]. is do .rte as the body of inf antio 

zibo it a system gathered for the purpose of studying the 

syctcc. tnoe the purpono of the study viii determine the  
nature of itxrornation that is gathc ed,# there is no unique  
nodvl of a syatern. Different nod for the s e etc 
will be produced by different analysts Interested In dift.. 
orcnt aspects of the s7ot. 

Mod r Can be separated into pysicii models and 
ethointicOi iucd ate. Physical models arc based on same maiogy 
betvocn such system•  an electrical and hrP4I] . The i,ystem. 
activities are refLected In the physical laws that drive the 
add . t4Inthetzatical mels use syboU notation and matb. 
ticol equations to rereeont a system. The °sit activities 
arc ropicsented by rnthematical fictions.. 

The Viel concept  can be used as an Aid in system 
ctudie that involve t o interaction between a tent s of 
the ay ote . It involves a iivir interaction with the 
yatox a r ►.1 .on .p which can be noditied depending  cLepend.ing upon 

thOt Ia required . The : 	Bated can be algid depon.. 
ding upon the requirements of rets that have to be obtained. 
Vias a 4nglo system can be simulated by n variety of models 

a ~s 	I 	• 	 s.i~ 	m 	r t 	:s a 	a 	s 

the dynamics of. the syritcm. Once a satisfactory model for a 
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given yat is dev&.oed, the propertiesbehaviour of 
thesystem can be studied. tdodeUtng I s a part of U overall 
research prograe to gain deeper understanding of the system. 
Modelling cannot proi4e now kna e • about the arstea,. but 

can serve to integrate the available knowledge of the system* 

Models are valuable to the extent that they r*ere 
now ueetone, suggestnow relationship and lead to the new ' 
experiments  thati&t not  oth rwise have been i c eithri 4 In 

most of the cares oriels predict new relevant properties of 
the 19yateis. Models also suggest construe existing in the 
nyst being modelled. Thus the model cnutas, extra ates 
and prsdlcta the new fats, which accer31ex.ats the process of 
learningabout the actual s7st.a 

' ~1. 	a 	s 	~ 	e 	 R _ 	♦ 	e- s s 	ti - r 	~i 

upon tk +edeas dmnILCLty requir act the accuracy needed, 
the pur e of study,# the data avai3abio and other such 

factors► Ii the context of current sal the choice is 
restricted to 	 he 	cal mod el. In fact a ma theme 
model Is one wick a an be si ated on a cuter. 

A "good computer model' Is onewhich. satiatLes three 
criteria to be ems. in education  and research.  

I • It must see suturally with tile actual system 
but met be modest in sizer 

2. It's, parameter  must be estimable or measurable. 
3. It must fit computer eimmlat1on capabilities. 

For an engineer the introduction  o ' model provides a 
:ink between descriptive and experimental  data. The existence 
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of a athe*IatiC U1O4SL Ovide$ a :mean for rapid exjoi, 
to tion and UfldØY5tt4diXIg Of the systea nctions which may 
not be possible otherwise. P. those involved In 	 urch  
work a thetuat,ica3 	orl ovides s - method  of awari aing  
wh?~!t is known about a system find cc. c.0 ialt-Wg t h intrea 

ti to others* 

shy be went to ersino+ ' 	.° ' and r' . ' " In 
Indian text. 

22 T ' z 

Death In "vital event" for  
statistics are a oUeoted and conpited are live births# f 
dent 	marriages The detiflitirk of a "death" 

.oxol4es deaths Prior to ( 	) birth* Zee* areso celled 
foot footal cLast s * There are 4great number of measures of 
mortality based on death statistics. s. abe im.eet and, caxzeet 

rate is defied as the mber of deaths in a year per 1,000 of  

the id.year po . aUon. The principal,. ohar aoteristl. of a 
"awe rate Is that all ages are represented In it. 

e o de death rata. ,gives only a very general Indi 
cation of the level of mortaility an is comes. There is 

sc need fi. measures tat deecr a the spec4e csponente 
of the Overt number Of deaths and the crude ram. Various s 
type of specific  death ratios and rates are ofInterest both a 
in themselves  and for th ir value in the analysis of the total 
number of deaths and the cry rate# Age is the most iortent  
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variable In the anaa of mortality*The ageuspecU10 
death rate I ® defined conventionally as the number of . 
deaths of persons of a given aide during a year per 1,000  
of the rid year population at that age. ge,spocifio death 
rates are u8ueUy computed for 5 or 10 year age groups. 

India is owz• to ha'e a high death rata till the 
rat quarter of this center* Be gietered death rates of 

that period ar r groan under .eet . toa There has been. a 
daclire of about 0 per ce nt In the death rate during the 

yeir period from 1916 to 1956. The death rate in India 
in 1961 was armed 21 which a down to around i*s..15 In 

1971 and nit at 14.3 	in.. 1981. (1), (1 

Inert mortality rate (probability of death n 
first year of life) in considered t o be a fairly sensitive 
Index of the health condition  of a county`. Xt i*. effected 
both by the biologicalend enviroieientel conditions  * Though 
it is difficult to control hfJ biQIogicel (endogenous 
causes of Infant deaths, the onronze tal (exogenous)cause 
like nutrition end +e-natal Vie#, sa .my' conditions, 
control of disaa to which Infantss fret highly .prone, etc., 
can be controlled, and this reflects the health measures 
wider 3 	y, goverrMent tni other agencoe. 

2. $'n it 	t' mto in iia in still high* 
even though It has declined by nearly 50 per cant during 
the last 50 years. The intent ortlIty rates were 290.0 and  
28t.6 for tzatea and femalesrespectively in 1911 and It has 
ero d; • to 12 	and 132+ 	d•. 	sample 	s tract : 
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yetn Data of 1978 (i), (12).  

The age of the motbera, ►r r of b rt ,, time 
interval between births1  e ,* also pl significant role 
in determinng the level of. in.int mmortality* The shape of 

the curve of the Infant deaths by ege of the mother is 
nhepød, that Ing, it In high wbn the mother is y ►g  

is,, below age  209  falls graduliy to a muni betwen ages 
2530 and rises ngsJ, slowly In the beginng and rnore 

steeply thereafter. mi lar is the case when birth orders 

are considered. Infant mortality is fairly high In the case 
of first order births and r eachøs the minirnu for the second 
order births. 	 reaf errs  It rises slimy to the fifth (*!der 
and sharply y thereafter for t he higher order of birth, it 
has also been found that the time interval between births 
at almost all agog of the mother and also the order of births 
affect the se of the infant cteaths.  

2.3 	I 

Crud, birth rate is the simplest measure of fertility. 
it Is defined as the giber of births in a ioar per 1,000 of 
the 	 mid- r PoPuta ►Qfl. it again fives only a very general 
indianticn of fertility. Agespecific fertility rate Is rcb 
more infertuative. It n defined 	 the number of births in a 
year per i000 of the midyear .popzlation of files of a 
specific age. These rates ares  ngaii, calculated usually in 

yerrs ass groups. 

Indian tørtility is higher as compared o the 
developed  o ow* r .e s! but relatively  low than that of 
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other developing countries,. It is higher than the developed  
countries dam a of univerality of marriages#  lower age 
at msrc'iage,, Ii ted use of centra aep' ves,, low level of 
literacy, poor level of the living of the masses and the 
traditional gray of life atm. 80 per cent of the Population  
residing in the rural areas* it is lower than that of the day.• 
elOp&flg countries becflus a of high incidence of widowhood arm 
negligible 	+ of wi4ov r r ages, avoidonce of coitus 
for a long period of time after a child birth and during  
religious periods and longer turtion of 1ctaticm emenorkiea. 

In India$  because of early marriage,  a women tends 
to have her first old at en early age end - continues to be 
very fertile during the first halt of her reproductive period. 
Fertility has its basis In history, - a, response to past high 

lvls of mortality. If it has not declined much in the 
recent .past, that ie because a number of other contributory.  

factors continue to f*your high ferti1ity. The age at marriage 
Is low; Hindus need none to light their funeral :des; 
various religiour In ItAl while not prohibiting contraception,  
may give a disposition to high fertility, parents need children  
to look after them in old age; they often see I +mate 
econx a or social advantage In large f fliee. And in sit*' 
a ons where life offers little but hardship to the ma3 ° ', 
sew pleasure and the Soy children caii bring are 	of the 
few sources of satisfaction. e preference of Inds parents 
for male children serves to some extent as ft oo n explana-
tion for high fertility. 
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Po, .az ► projections can be egard+c ae oxtrapo a. 
tione o f present demographic data. ConvontionaUy, pro3eot.  
ions into Aituro make no attempt to l3pecula±e about po*tb$li.. 
ties an a flat 	disaster, wart, t 	e, ep d mio or mass 
migration because these are essentially fo s 	2e. 
distinction should be made bet for projections ate.. forecasts. 
When the author or tb subsequentuser of a pro3 so tion In 
willing to describe Lt a Indicating the. most likely populat-
ion at a given data then he has made a forecast. At the 
other extreme, a model worked out to illustrate certain . sly- 
tical. relationships, on aesumptonn that are described bee 
higküy unlk.lyi wed not be r egardeti as coneti' ting a 
forecast of future population growth. It s apparent that 
all forecasts are pro)ections, but not all projections are 
forecasts. Population projections may be 'epared. for total 
populetion . of nations their principal geographic eubd• visions, 
or specific locations  within them. The principal cam. Leri 
tics for which p►ro eo Uona need to be made are age id arc. 

The prIncipal uses of population proIectiona relate 
to ovox'n tint or private &arning. The less °v 	curies 
of the world have recognised the necoaaty of making concrete, 
comprehensive plans for aohievirg speóitic goals of public 
policy related b ecerlerating their soetal end eoomxuiø  
4sysloment. i first step I. ..annir isto study relevant 
aspects of the pout on and conour both at the present 
time end in the *eo.nt past. As the United Nations notes, 
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"such acedy pedes a bass for Pro4ect arepresenting 
plausible uture cozraes of development under the aasuapt. 
on that future conditions will evolve in an orderly mer 

fr*i those of present and past". ' . 

A d 	ephø model of popUation pro3ections, 

epeoiaUy meted for atm of potation dynamic a In Zndinn 
context has b e developed. io popuLationcaraoteristica 

for a certain span of time se been ana1ys by a d cr 

time age model based on to)lowing fots a asucptiona s 

10 Xt has been aaeuzd popuiatim aytitevz ±0 ft 

closed syete i.e. no person Is to gate to other 

cu.tries . no foreigner is abed to remain In 

India as.ier *it±zen,  

The whole of poptlation Is divided Into 

different age gimps as 05, 59 Ste* (0i.+ *plying  
children who have not c , .eted 5 ream and so ) 

The Last age group Is of maple aged 60 and above. 

it is obvious that after a given span of 5 years, 

the Poulation of Sflj p tib ago group (!flthOu.- 

-c cohort in demographic terminology) shy be 

the .popiAaticn of Ito . eviow vge group xtnun. 

deaths : that groups; the first and last age gr a 

its rofloue age roup r a deaths in that group, 

added to the potation of tbi very group now 

mints the deaths in the 



• In the first age group Is * O•-1F ,"e  wa, the  
population vill be of children born dur.g last 
5 years. The population of this group will depend 
on survival of children,  t o potation in 
t tfgr '!t age groups and their fertility. 

4. Kwtality rates have deed a cider in 
the earlier domes after tncepeidence. The decline 
ban since slowed down a bit. Mrtality cocifiolents a 
are assumed to be constant t ought the durationof 
our study in one part of the work-* A decline in the 
ortr42.ty rates of first age group has also been 

introduced, a Endo w)4ch shell be Midn coming up 
for di. cussion later ,* 

. 	.y f .+pop3aUon ie being considered in 

aasuzdng auitnble ma feinae *tio. 

The basic equation is 
4+1)st  `U,) - 4U ( , ) x PU,J) 	(2.1)  

where 
P U, t) M No. of persona 	es) in the age group (1-1) b to 
thi) at the Instant to  + ,jh 

I e1,2,3 ...13  
1,2,3 00*13 

h [r basic time Interval (5 years here)  
(104.) = Mor .ity coefficient,  death per unit of one 

person (:P ele) Of age I, at the time interval, 3 
in the interval (ii) h to Lb during h years. 



The equation 2.1 has an initial. condition  

as 6 UU,+i) = U(i) 	 (*2 

Fm 	102 ....13 

iero U( j) is the niber of 	 ( m gs) born during 
the primo of +h to to . ( 3 moi) 	awviving a to the end 
of this period. The raber of ob ± r born and surviving 
during interval b is 'iven 	t. 

I 	fit..t.b. 	+ U,.i) 	,.i) 	(.3 

(i,i)ifertityotawcmanofageAattio 
interval 3. 

9 n Survival ratio during to + jb to to .(3+i  t 
f a reXe proportia of total births* 

8 Is taken to be equal to O.9 t and. Pas O.s8 1n the work. 
A o it prograie too alcul ate pop ii ati of  

different age Supp has been developed on Urn basis of 
flow diagram show in g.2.I * 

oAaticn model has boøn 	a ed for dMerent 
methods of terti)4t Control.* 

The izportnnt factor which effects theopo ation 
growth Is the rtLUtyg t 	o Zt describes the e.' 
specific f'ortil t of voen.. ` check,, the popaticn, It 
is necessary to control the fertiLity by different control  
efforts. 

In thism el fertilLty deöaya from an initial 
value at rate proportional to the current values, 



RAD N, r,.H, S, M (Y), 

zt 

YES 

~T=1 

M (1,T) Exp (-.T)*. M 

z=z+i 
ES 	Ts I<N 

No 

YES 
 

NO 

Si.T 

U{r) U(r) + S. .H. M  

T=I 

NO 

SET P(i,T+i) = U(T) 

1121 J 
P(1,T). ( I - 

NO 

P (N,7+i) t P (N-IST ) (I-AMU (w-I) ♦ p(N,?). (1.. AMU (M) 

YES 	Ie T<N 

NO 

trop 

Fin- 2.1 	FLJ C J 	T 



the chrnge in trti1tty Pattern may be expressed as I 
M( i,3) = S)4 (. 	"" 	(2.) 

Hero to U Gamthat the pattern of terti1±tr 
will not varyt . time but the level may be ingroaccd  
d ons+ +a whole. In the above r oiation,hi, IM(1$, ) IS 
thefertilityof ae group I at t 	intorv.1. 3 andMUU)  
in Initial ago cpoei tic fertili ty rate of that group, r is 
arbitrary control .tactor. 2he charccterietic of the model 
Is that. the level 	) io dtviM by a o*&stant factor 

after a given in 	. of t o, k. increase In the value of 
r mew,  . a simper decrease in n the aito of (I,9  . ) with 
time. Zn practice a laor bid on taz'UUty rates also has 
to be usod, he rate of . cr'e c cannot mooed an 	r' 
lit which dcpeids on the efforts ac well as the. social 
norms* Xfl Zpdian C0fltOZtv, the percentage Of .r h due to tLr5t 

two children was about 37 per cent In 1971 so It ia roes oncblo 
to expect that the fertility levels hy+ be reduced with 
3? par can of itia. lei as  the ►er bn.. . 

(ii) 	 i ' 
ZIdia is the first nation which recognised 

population control aswe of the z deto to acoorlcwate 
devoloac2ntETht not o t to reduce the birth rates through  
official fwnilr pinnzing progrc. 

The gIzw2.o molel with uniforn iXooey in t+rt.iltty 
pattern l not rte: stie. 	start with the assizption  
that zttrricd cosies do not want more tbnn a 	iced nut2ber 
of chi34ren. As long as the coupon son't have the 2 or 3 
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Cdr , they want, their fertility  ab L. be roughly the 
some as that Xn the natural regime.  The birth can ; 
efforts ell,. thus# rifest strongly 	 the later part 
of e'erUU ty pattern. This can e closely approxizate€d by 
the epee 	$ 

The value ot prameter OX kms beensuggested to be 
0,603269 for 1idi a.. 

bmf plug has been studied in two ways 

( 	( ) family plaining efforts  has been chimed 
for different tine intervals, It 15 Increased 
from an initial value over ire year intervals 
and then the value is hold aztetant for the 

remaining period. 
r a fig Lanning effort has been fixed 

at a level for all time intervals., 

(111) 	r 	ae off' ac IS& 
The m1ni age at marriageplays in important  role 

in fertility etrol 41n increaee &n the age at marrIage 
controls the birth rates in he initial fertile age grow,  
To find out the Impact of Increase in the mnia age of 
marriage it i essential to have the percentage of r d, 
diced, widowed or separated potation to determine 

t ll fertility for different age groups. The unavailability 
of this data for individual indian tates has reauted in 
non4nolueicn of thl  this study' I the work-* 



'Q.  

Zn attempting to anrnet the ccipiex and intricate  
lint err let±one p9 b*tween patii and the eoo ori. a 
very intriguing guess Uon t , o omen up ; 0Wh*t z1O of p ilati on 
is eeonicaly most advantageoua , in given cram t o s . 

The theory of an opiimm PoUltit1cnsize Is the 
outgrowth of the synthosia of two different bodiee of generally  generUy 
accepted eccna is theca. th the one band tie in the notion tha 
t growing populttticm rete In an enlarged market and a greater 
division of labour, and consequently brings about increase 
In production ,per capita. t the other hwd there to the doctrine 
of cthiinieh1ng rets, which holds tit it other factors are 
held constant, productivity per capita Will diiIn1sh if thh 
number of peoe working  Givenn. res ces inoreaevte beyond a  
carve int. Frain a c b ation• of these two d r e,a, it 	• 

1OIJiCUI Za OW tt*t that there must be a point v 	the two 
opposing temienoi.ea are in equil br1x ; an optimum  ,paint at 
which a given (opt 	) size of potation results in maximum  

4uctivity per capita.  vo ALrther concepts folLow from 
this s erdsel if the size of population 	s s the opurnua  
point that provides the highest possible level of per capita 
output, the area is erpopulat ' end z x selyo it population  
size is below the opt, the area in u.erpopulated. 

is never static 	cntinuaUr shifts&  because the qxtity  
and quality of resources and toclmnlogy are constantly changing. 
Xt is clear, therefore, that empirical ifleelurerlK,nt of the 
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2. 	 `1 	 , 

In attempU,ng to ann3.yae the ccpex and Intricate 
mt erre2.ationebip between pati  and the 	a 
very intriguing que tion a c + s up ; mat si O of po*1ation 
I n ono .cam most attvantageaua . in given .r+te + ces? 

D 

The theory of an optima o*riticn also is the 
outgrowth of the synthesis of two different bars of gene rUy  
accepted  _ 	c theory. th the me hat" tie is the notion tha  
a growing polresults in en meed mirket and a greater 
divjaici of labs, and consequently brings about Increase 
in production per capita. &h the other hand there Is the 4octrint 
of di inishingroturna, which holds Out if other factors are 
held eonatsnt, productivity per capita will tthiinish it the 
number of maple  working given ratio ' cee increases beyond a 
certain point. Prom a czbination• of teco two doctrines#  it 	• 
lOgia3U7 foi that there must be a point where the two 
opposes tendencies are in q 	bri ; an o9tIxm point at 
which given (opt) size of potation resu ts in mumu 
productivity per oipita. ¶Aio rther concepts to1ow from 
this pre e; If the size of population exceeds the optlamua  
point that provides the highest poseible lam„ of per capita 
output#  the area is ar ,  mater , and p xversey, If population 
size Is be to the optimum, the area is Uflderpu3ate4. 

r► 	d 	 .1w 	t_ 	o f 	 ,a 	N 	 M Z 	r 	etc ,c, 	r a 

is never static but continually  shifts, because the quantity 
and quality of resources and tocimcC.ogy are constantly imaging. 
It Is clear#  therefore, that empirical  as + nt of the 



t ift2m populationpresents o m s difficulties, an  it 
in not surprising that to date no satisfosatisfactory indicatora 
of vpopulation or under population have been d i sed,, 
inepite of frequent attempts to do vo. The theory of the 

optiampopulstion Is an Ideal - typical construct that 
enables us to trnderetid Wit, setlesUy the Influence of 
population size 	econn1c productivity. At the present 
state of )aiovle4ge, ovevor, the optimum pct be translated 
Into ernperic tem of any 	inns  aM therefore it 
does not lend itself ae en Inst 	t of pscticel populaUon  
p .icy, despite the zzpting Paler 	is tions inherent  
Its very temnolo . 



' fly 

 

marringo is a Poison gas excluded t y the rotting 
corpse of ca .ti" 

Wim, Poster 1960e 
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3.1 	I 

The &r tpie Registration system of 19'8 provided the 
data for use in thig work. 1981 Census data has not been 
used as A, the relevant votes of thin can" have yet 
not been ta1cnout. Pn' a etatewine study of the 	etia 
it is req tre:1, t hat the age speci tic fertility rates# age 
speoitii mortality rates* mbor of tinales in different 

age groom etc. are a able for individual mates of the 
io of Inca, Navaabiiity of ULa data 1981 cent 

rr e the use of as 1978 £l 	. 

It was mi tialiy decided to carry out population 
projeetions for Z'd!a end five suites* The aelea in of 

the states Is based on typical socio.eaonczic pattern. The 
five states of representative character are Koval 

htra, : nab, Utter Pradesh a On 	The crude 
birth rates,, death rates, populati) density rates i4 
literacy rates fr each of these states in india are shown 
in table 31 

nth 	ath 	 L.` + 	' 
(Per 	o 	rate 

Kerala 25.2 6*6 635 69.75 

Mahsnashtra 26.9 10.1 2O4 45.77 
dab 29.I 11.6 331 38.69 
Utter Pradesh. 40.4 21,.E 377 25044 

ssa 32.9 1 	,01 169  

	

33.3 	i.5 	1 	31f 
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The typical naturo of the states selected is 

easy to understand#  Xerala has a very high  popAatLca 
density and literacy rate (both being Asst in dies) 
it has birth rates and death rates well below the AU India 
average, Maharashtra and Vun3ab both have highper capita 
incomes, mes,, both being the 'riche.at' of Indian tates. But 
14iharaehtra has a wore urban nature than Rm,J ab, the four 
being the raost urbanisedof l lien states. Its level of 
literacy is considerably quite higher than .rnjab, Uttar 
Pradesh and Orissa are two of our poorest states#  both  
essentially rural in nature. Of the two T.' ..i much more 
density pcpiilatod and has a lower level of literacy; but has 
a higher per-capita incoue. Orissa has birth mad death rates 
comparable to all India average while Utter Pradoab has the 
highest birth and death rates 	g the states seed. A 
very interesting feat es emerges when we contrast Uttar. 
Pradesh with Kerela mala In even more dan 	pouted 
than Uttar o4eh but hee a trikingly high literacy rate and 
lower birth cad death rates. Kerala has also a higher per- 
capita Inca,* This orating foaue underscores the 
importance of c drying: out 	lation projections a state- 
wise basis too 

Gujarat has been selected as the sixth state the 
i.ntLuoncing factor being Its birth and death rates,, the 
birth rate standing at 3.B being above the .-mss average 
while the death rate of 12.6 fAIlS b L the .-Izdia average 
thus marking adeparture from the pattern <t corresponding  
rates of other states selected for st y. ft4e we can safely 
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co lade that the populntion , mention of Oujarat a- ,l increase at a 
much faster rate Coapared to of e r states or 2hdia.:. 

The data røquied for carte out op&ati projoctw 

icn Is presented In taboe 3.2k  3.3  and 3.1+. The nbor of 
femalesin dirferent age groups is ezpreesed on a per w*it 
his, that is tho totem female poplati 	in i98 is asszL 
to be I and their age distribution expressed in frnoticna  
of It. , fl advantage of this approach 	 s that, the 	e 
poplation is deternined again on a per unit basis arid it 

becomes easier to understand the magnitude of poation growth. 

Agip India £ex'a31a ahtahtra ?xi3ab Qrssa Gu1ai  

i 	19 89 45 82 23 95 100 66 
2021+ 249 iSO 238 226 261 279 297 

2%.29 232 "` 	+ i90 235 281+ 20 
3031+ 170 106 116 170 W+ 2! 183

.  

339 99 3 89 87 152 92 

1+5 19 20 39 26 9 

45-49 16 1+ 5 10 14 35 13 
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toSgj j4o Mor alit a ., 	+ s1978 

0 grip India r 	. ash ra km3 	. se, Ur Gri 

).1# 2.1 14.7 28.0 1.h.8 L,6.5 E5.? 1.9.2  
1..? 1.5 3.7. 2 O. 5.5 5,a 3.0 
2.0 1*1 2.0 1.0 1.0 2.2 1.2  

i519 3.0 0.6 3.0 1.? 3.2 408 3 
ZO-24 4.1 1,0 )e. .6 3*2 1..6  1+_5 

2.5 7.2 6.8 2.9 
30-31+ 3.9 2.1 i4 200 3.3 *6 5.2 
5-39 ii.? 2.0 3.1. 2.3 3.9 3.7 3. 
4644 6.7 1..2 5.9 ?. { 6.9 5.5 
105- 7.6 5.3 7.1. 6.3 8.0 5.9 4.1+ 

4  13.0 6.L# 9.0 10.1 13.8 14.9 9.2  
5559 19.19 13.0 18.7 3.5 214.5  23.0 15.1. 
5 	1+ 32..1. i8.5 30.3 20.0 32.6 39.0 24«8 
$569 47*1 32.1 30.7 20.1. 60.1. 61.3 1+2.8 

106.0 	85.9 	91.6 	99.8 10+.1. 	8?.? 	75.6 
ov o. 

Data auspoct 	(12)  
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data *az'kd with an asterisk (4) are 

suapeot, Zn ` rb2e 3.3 the teirniie mortality rate of age group 

5 9 of Punjab is very lour at 3.5 per thousard and raises 

doubts about its veracity. iCi1fly the age.distribution 

of terna.es shy the number of ti es in Q. i *. age group 
in Kerala anc Orissa to be higher than the proceed 9 
age group1  a fact which tray be errcneoua for obV.10u13 reasons.  
• haraehtrn rmtt Kerala have a higher proportion of tene3ee 
in the 5-9 age group thai the 	age group which i again 
questionable. Table 5.2 alao brings out an increase  
female mortality rates in ago gimps 2O21 and 25-29 yews 
which is attributed 	 increases nber or female deaths 
during eh.0 4-bearing. 

32 

India has an Infantmortality rate of 12? (1 5) and a 
childd mortality rate (-i  age group) of 52.1. (12). After  

indepcnd.oe there baa be tea a continuous decline  In thee* 
mortality rates* Th 	 a ca e: for any real atic 	c , it shall 
be .;refit to introduce a decline In future child mortality 
rates. This has been incorporated In the wort by allowing  
expmenttl decay in tha child mortality rate by the relation. 

AM (1,, 'J = 	() 4 )XP(-(Wxd). 

Where U(1)4 Mortality rate of fuel es of 	age group 
AWl (i J) A Mrta1ity rate of females of 4 ae group after I 

five year interval. 

d a 	Tutor controlling the decline in mortality rates. 

it has ' +  f :tether óèumod that the child mortality *ass 

shall not tell below a lower bound, which is taken to be 
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equal to per cent of current level* Once exponential of 
-.0.693 is b.cl , ().693  Is put as on upper bond on the value 
of 5xJzd. .  

'. The ' "'lttionship lttionship 	 be bean ohild.mortaUti and fertility  

rates Is not a figmcnt of agi.xurtion I  It In based on aonrota 
ps ct r .mag . 	sooioioicnl boheviour of ► en . Parents 

want not cn ch3.4rci but ury ving children, a an 	 o 

mont in child mztelity rates shall obviate the 'reply 	t 
and 'risk' etfóct, the forer being the decision at parents 

to have an a4dLtional child in the event of the death of a 
Child already born. end a latter bow the desire of hang 

more children 	 the chances at svivsl. are lois. Aa c have 

introduced tørtilItr cirntral in projection work* the i t 

nevus Induction of x1434 mortality declire Is going to give a 
more reaUstc oorvlev of Rare potation pattern. 

A vary strctig correlation emerges v.ken wa observe the 
birth rates and child mortality r tog of India and the s 

states selected for study. Z%blo 3..5 give$ the above rates on 
a per wilt basis. lndj a'e birth rate :src . child nortlity rate 
serer as the base. 

...-~. - 	- 	- - ....,.~.....~.an..—.w..,n.+..:.~..-k+-.a....+-.+r......-~........,......,.w..ww..,e~.u.F.,..r...~.+..,.~+..~a.n.:.~.... a:..w..,.++.,.w«..w+.~..van.w..u~w..-a.....,+r..w..w...~,.w....w.„.....w-,+w..,....~..,.+.,,. 

a 	r e 	 j. 	Orissa Ute r 	Gujarat 

Bi th 	1,.0000 0.7568 .80?3 0.8829 rates 

(gid 
iortality 1.0000 0.2821, O.53 	0.8599  
Ra e$,« 

0.9880 1*2132 1.0751 

0.8925 1*6 9 0.9I++3 



2 	6.7238  

These are plotted with c IIild rrir tsiity rates (n t 

ac isnd birth rates on the y..axis anrL a straight line of 
hest, fit, on the basis of tethad of least squares hasbeen 
fitted Into the anta. 

The a rr la t4.on Coetticii.t r 

U1I Covariance 

y are t h stnndard devjtions 

7 = 6.1611 

air = 	*299 

z2 . 6..6086 

= 6.50i8 
f • ~l 	.~ 	..__ 	_ 0.948 

Tables 3.5 and 3.6 list the distributiat cd' currently 
Harried wen d the related births during the last year by 
education and age at rr vge for 	al urban 	` s 
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result. Tho n aer of birtb/icrnan ia Increasing ori th the 
levo3. Of cducebtCin both for urban and rural females. 2oro 
is a mi3d deolino in the births/wcrtoa for raduntes when 

eccipared to tenalea who are above matriculate but not 
graduates but z tiU the ratio renains higher the the 
Illiterate females* 1in this studyproves inconclusive. 

3. 	0 _TILT 	$ 

Tables 3. ` and 3.8 list the distribution of 
currently married women and the related births in the 

last year by religion and ago Bt marriage for rural and 

urban areas. 
The nber of births/woman In a year is tzimun 

for Iuslims and least for sus; Christians and ii3ntha 
coming in between. The pattn is saw for both urban and 
rural females, The ratio  of birt /waon for Hindus atd  

.1<hE is below that for all roligion . There In a decline in 
this ratio for urban areas for all rigors,  compared to 

rural arose. 
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Z previous chogtoro, the basic dr c rX is Dodd 
!1 choice of fertility control have becn dicuoed. The 

required Input data for cnrrying out the poiu3.ation proècta  
ins hove been tabulated. Bn,cd u9on those, the effect of 
various control efforts on the polaticn distributi+ a bas 
bean 4nliitod for a period or sixty years in ttrelve five 
fear nterv2.s. oinco the input data Is of sple Ro stration 
Erater 1978, the pr000tiO8s suuateit are u}to your 2038. 

i A  t i  m at 

effect of different values of arbitrory control 
efforts on Indian populationIs tabulated in table te.1 and 
the tra oc tories are plotted in g. ..i. The c trol effort 

Irl has been nssigno&t th values 0, 0*00% 0.0100 cL. 0.014. 
A to ier bond 	1 brtility levels has boon sept so that the 
fertility does not decline to a value bolo, 3? per cent of 
nitiol value. Dec3.ino in t o child rmrtality rates has 

boøn introduced and th ohl - t Utr decline coefficient  'd' 
ase good values equal to r# i.e. 0,005, 0,010 cid 0,O14, 
(brt3lity also declines conourson y at ti ewe rate). Also  

shown is the DopulaUcn pattern when r equals 0.15 and d cquia 
0.005. 

tL.:ar projections have been a arried out for the six t 
scAeated states of lieralcz, Msharanhtra,jab, Orison, Uttnr. 

n~loah and 0u3nrat. 

Hero In the Iinal runs, r equals 0*010 and d equals 

0.00 5. The corror ming ern3ectorios for these six states 
arcs slotted in Pigs. i.2 to 4.7. 
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A look at  tho Population po3ecU1on trajectories 
bringo out the foot that in evont or no control Gujarat 
sholl be hsvin& tho bihoot rtto of iopaladan incroao 

folio 	tV PwJabg  Orissa 	asht3Q Uttar Drndeh and 

1o'aa in ti•t ordere aoovr, with induction of ozponentiel 
dCCUnQ In for tility ratos (without almiltaneous dec3.ino in 

child mDrtnUty rates) shall alter the ,order to GuJaratv  

?un3abp Kornl, iahracbtra,' Oricea and Uttar rtdeeh for 

a control otibrt at O.oQi, a tact wh1ch can be understood 
by a atudy of the 1978 irtility and mortality rotoa4 U.P. 
and Orion have hiijb tortilit3r end mortality rates and a 
control on the forier shall lot= the jopulntion ccinaidorm 
uly, the doereasc being eharj)or than other states • Th2 

Introduction of declining child mortality alters tha situ-
ation as population of stotos having bi(Jh child mortality 
rates as Uttar Pcdech cnd OrIvae, increases repidly. 

.2 	 $ 

Pi1 planning efforts have been studied in two 
ways aw  

1. A oontnflt value of foo3y planning effort 'am' 

hao bcen used throughout the study psriod. 
2. Family pluming effort has been incroaod in 

stops from n initial value for tow, in •vlsot 5 your 
duration. After 25 yoaro it is hold at the constant value 
attained after four £ruch ateps. Table .3 sbcia the zro3 acted 
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pop tion for the yenr 2038 for Andi.n and the six states. 
Both cthods of fnrnily pinzning  control have been tcibulateti. 
0.1(0.05 )0.3 means that the Pily planning effort has been 
increased from 0.1 to 0.3 in stops of 0.055 for four intervals 
of 5 yoars anti than held at 0.3. Child m rttlitr decline is 
also introduced for two values of 4 s 0.005 and 0.010. 

' re population growth traectoriea arc plotted In 
Piguros k,8 to .2t3. Gujarat again comes up as the state it 
the highest rato of po intiongrowth the reason obviously  
being its high fertality and lo mortality rates. 

The age structure of population shall be dra3ticaUy 
changed In future. 'Table *4 gives the present ago.structure 
of the population (19?8 data) together - 4th the ego s ructure 
of 2038 population for some contra]. r amw os as well as the 
uncontrolled case. }Iistogrnms have been plotted in Tgc.4.29  

and I,30. 
Thus It is scan that the proportion of people ( 	os ) 

aged O and above shall Increase In the 	e. it there is 
no control On fertility, 	agog  roup 0-1r shall have an 
almost same proportion of 	abion as present. 2rofore 
In tl event of no fertility  c trol the dependency ratio  
shall rise further than the present vAlue, It shall be roughly  

1.25 cowered to 1.03 at present. Thie 43.l f thor eggravato  
the population probl . Introduction of population control 

ions roducco the ;opulation levels in the initial age 

groups. 



Year 

Age 	19 	X038  „ 0.1 ? 5) 4 5 9L 04'03(0 )0.15 2.38 
tz'oiicd d0.010 	d . 10 	d0,00 	d0.00 

.4 0.131 0.131 0.051 0.053 0  O.08 0.085 

5.9 0.129 0.093 0.056 0.057 0.066 0.066 

10.-1 0.125 0.087 O,02 0.062 0.069 0.0  
15.19 0 .109 0.082 0.069 0.06? 0.072 0.070 
204+ 0.089 0.07)4 0.072 0.069, 0.0'i 0.069 
25..29 0.072 0.067 0.070 0.067 0*067 0.066 
3Q3L 0.063 0,062 0.069 0.066 0.066 0, 
35i.39 0.060 0,060 0.071 01068 0.071 0.066 - 0.053 0.059 0.077 0*073 0.070 0.069 
*45i.149 0.045 0.0514  0.074 0.071 0.067 0.065 
50.514 0.036 0.01+5 0.075 0*072 0.068 0.067 

55.59 0*028 0.036 0.072 0Q  72r 2, 0#067 0.068  

over 
60 0.058 0M 156 04180 0.01 0.166 0.177 

170W 



otr aoLL&D 

OD 

:o•a3)o• i5 



t 

2 

O 1 

D a 
R 

l~inco~,tYO'd 4 

D•o3(Qo3)O•I5 

0'12 
0.1 (.0.03) 0.11 

o-l6 

1988 	1998•1oa8 	Iola 	~0~8 

YEA R --► 

KERALA 
FAMILY PIANNiJG. CONTROL (A•M.) 

CDNSTAIVT (kHLD MORTALLTY 
619 4.9 

c 



0a (O.0W-15 
08 

b"0% (OHO?) 622 

O16 

t~ 

►~1 	19sa 	ll 9w 	MOO 	dols 	2oa8 	2,038 
YEAR ----+ 

MAHARA5TRA 
FAMILY PLANNING CONTROL lA•M') 

CONSTANT c j WAMTALITY 



(..oioIr 

I 
0 (O.03) 4.1-A 

6 

I1?, 	Nf~9 	1199 	3009 	2019 	 2039 

YEAR --- 
• PUNJAB 

FAMILY PLANNDI4c CONTR01. ('AM) 
CONSTANT GN4LD MCGATAUTY 



13(0 3)0.15.  
:08 

z•o 

2 

Q 
z 
Q 

0 a. 

1.0 

9i 	 l8 
	

2028 

YEAR -b 

ORISSA 
FAMILY( PLANNING CONTROL J'A.M') 

COIN5TAN1" CHILD MORTALITY 



,c (b'0'4)015 
D8 

e (0.03;)0-11 
12 

.16 

N 

R 

~~r • ru~~iw~ h 	ern /~ .~ 	~ ~~prr ry~~r~lr ~rr~~i ir~r~ra~ww~wrir~.• 

1918 	1~ 	fAP~ 	2000 	X~ 	So~B 	.lou 
YEAR —P 

GUJARAT 
FAMILY Pt.ANN1NG C 'JTROL (k4.) 

CONSTANT CHILD MORTALITY 

5i9.4.14. 



2 3 

I 
1.5 

0 a 

m 

03) 045 

.wn 	Sato 

YEAR ---• 

ORISSA 
FAMILY PLANNING CONTROL ['A.M' 3 

CONSTANT CHILD MORTALITY 

TIS . 4.12 



'(0-03) 0-16 

2 

to-0'6)0.12 

6 

w 
9 
b 

Io"1B 	►988 	1998 	1008 	10,6 	12,0]8 	2010 

YEAR —> 

U. P 
FAMILY PLANNING CONTROL (AM. ) 

MN TANT CHILD M RTALITY 

0 



t 

n 
00 
r 
m 

W 

2.0 

F 

z 
0 
p 

• ( 01)o•(5 
D8 

~ (o•osaaa~2- 
V2 

!•n+y 

~9'ia 	I~ 	,~3a 	2000 	20 8 	~oaa 	aD 3 

YEAR --- p 

• GUJARAT 
FAMILY PLANIMINO COr.rT'ROL (A.M.) 

CONSTANT CHILD MORTALITY 

5i3. 4.14 



o•o3)c.22 ,al.o•c1 

Co• 03) 0.12, ci .O'005 

(o•0to)0•3, d. o-a 

to~a5},o 3 ,ciit O.ODS 
i~o•05)D35,d + 0.0) 

5 (1~O5~ 35 , oL.o 06 

T 

	

r 	 r 

l9 `7R 	19c8C6 	1995 	2o 	20 I 	2o2 	2038 
YEA R --- 

INDIA 
FAMILY PLANNING CONTROL ('A•M') 

~i9,415 



(o •03) a i.2 , of % o,ol 

~ (.o• 0-610.22, d. 0.005 

I Co•o5)0•11, d= 0-a 

I co-us) 0.3 , al: A 0.005 
5Lo.o5)035,oL • 0.01 

15 (D 05) 035` , 61-WO 05 

t!~ 

2. 

z 

Q 

0 

X9 `78 	19c 	1998, 	2c o 	2c 	2c~Z0 	2a3g 

YEA R —•- 

I N QIA 
FAMILY PLANNING CONTROL C'A') 



2.5 

)•CI 
)•DOla 

woos 
0.0► 
004? 

r. 

YEAR —+► 

KERALA 
FAMILY PLANNING CONTROL ('A•M' ] 

S19. 4• 6 



20 

a 

B.  

z 

W 15  

2 
0 
H t J 

''. d■0.0► 
d . O' OO5 

d= O.O► 
d-; O•ooS 

`4. d =o•o► 
d.=0.005 

Ri 

'Q.' : an = 0.1(0.0310.22 
an same os'o 

G' CVO:O•i(0•Q5)0.3 

` am same cis 'c' 
'e' : are s 0.15 (a 05) O.35 
's'  : am s 	05 le'  

c 
Wl 

398 1990 2008 2019 20x8 2038 

MAKARASRTRA 
FAMIL-{ PLANNING CONTROL 

'AMS  



2,E 

ata, d•o,oi . 

0.214.0.005 
03 ,d•aOti 

d -.0.005 
)aa 	o.ot 

5) 034'oø1 

t38 	 2.08 28 zc~28 
YEAR ----► 

PUNJAB 
FAMILY PLAN 1tNG CONTROL ('A Mi 



R•5 

(oo) 0,a2. da 0.01 

oto- wo•2,, d•0005 

(t0.0S)0.3.d- 60 

tao5) 0.1. A' 0.005 

5t066)ou5,A+0-d 

1s(A.0 )0.3s,d.G0O 

Im 

(x'18 	1988 	1998 ' 2008 	2018 
	

2o28 	2039 

YEAR  --r  

ORISSA 
FAMILY PLANNING CONTROL ['A.M' 

9. 4. t.9 



2.5 

I) 

2•c 

2 
3 

cc 
W a 
z 
0 
F-
Q 
J 
3t 

:4) o'3S.d-•008 

1~'1$ 	IS)88 	19°)8 	2009 	20 fl 	2028 	23 

YEAR --► 

U.P 
FAMILY PLANNING CONTROL ('A•1A•) 

't9. 4.20 



•1 L6 o%) o•a2 , d• o•ot 

•1 (o-0a) 0-22. al., O.005 
.1(,0.05) 0.~, .. 0.005 

•1(0.05) 0 b.ct*0-01 
-:15(.o.o5) o•15.4' 001 

.5(4•05)o.35, aL,$ O5 

I 

a 

YEAR —► 

GUJARAT 
FAMILY PLANNING CONTROL t'A•M'i 

9.42I 



z•5 

10'OI 

. o-OC • 
0.01 

U^18 19BB 199 ?D+a~ UtB ~.8 243$ 
YEAR -=--~► 

INDIA 
FAMILY PLANNING M.NTROL 

tONSTAN7 ,tlrK 



f 

Z5 

i o,Ol • 
t.O 005 

I 

t9h~ 1~8rd 19982DO9 	 2O8 2o$ 
YEAR .~---,. 

.KERALA 
FAMILY PLANNING CONTROL 

CO JSTAIJT A'M. 



0.01 

0.0o5 

0.01 

0-005 
0-01 

-0.005 

19'78 	1988 	1999 	21  
YEAR 	- 

MAHARASTRA 
FAMILY PLANNING CONTROL 

CONSTAIUT A-M. 
biy.4.Zw 

2028 2038 



2. 

W 
0 

2• 

2 

4 
z 
0 

1• 

l9 `78 	19gg 	1999 	20OS 	2018. 	262 8 	2O38 

• PUNJAB ; • 
FAMILY PLANNING CONTROL 

CONSTA WT AM 





25 

I .0 

197W 	t9f9 	 a 
.YAR _.--+ 

U. P. 
FAMILY PLANNING CO TROL 

COP)8 A T A$. 



~3o 

• ~. Jv c., 4 o- OO57 

fi 

'MZ o.s O.O% 

2.5 
tz d. o•Oo5 

.la to  o'o 

,.2n doo-aas 
H. 

YEAR ---=- 

GUJARAT 
FAMILY PLANNING C(3~ITRQL 

CONSTANT AM. 





w~P N41 j Y1hr0~ 



0  ere In flO going bok. 
r at a . *3tI ame death, riui .U4a Is movtng  

on toffs death. 
But axieti.mem att nd±rte atlU In a] o 

'oI . ►b 



51 

5.1 	LI 	ss 3_ 

baa acute it portrnco of roduc tion In the growinggro4ng 
number csn „'fie r or-e.opha iced as Is pretty evident fror  
proviouti diouz,sjon and ciulation of re ults Ar different 
maths of fertility ct tt+ .. If re cone er th3 be ing 
capacity of land to be about 1200 Lillin, our .r would be 

to keep the population withers this level In .fume, We 
moena that to per Wit ,oration ;n fours (base 1978) 
ha .d be within 1.8. 

elation xesulto, come conclusion Orn be 
e.. 	. ra 	gar 	r • a 	~ 	~•~ p, 	~, 	~ 	i. 	~ 	s ~: 	:~4 	r 

India* 

I. In case of orbtrery control of fertilit? pattern 
a control offort of 0.010  loot a decrease of 9.5 per cent 
per doe do givos a per unit population of 1.64 in 2038. Zr 
child anortclity rates ore also dcc eased simultaneously with ► 
a factor of 0.005 (decre a of 4.5 per cent per d 	m),, on 
incroa ed control offoit of 0.015 i.e. a decrease of 14 per cent 
per decade In req .red for population  of 1.86 in 2038. 

2. 	br 	ly planning ef?o is 	value of contra. 
effort 'cpm' of O.iO gives a per unit populoton of 1.759 in 
2038. If cad mortality rates are aloe zuduced s .trmecusly 
with cont tel factors of 0.005 and 0.010, •L& reqidred becomes. 
0.i8 and 0.20 respectively diving per unit populathm of 1.70 
end 1.75 rospoctivelyr, , sriUy plying is Introduce: in steps, 
the control t to has to b o increased from O.Q. to 0.20 in 
five yoarly stops of 0.4) , and then hold congtr t at 0.20 for 
ncIiiovin a per unit. population of i.?. in 208. Intruction 
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of o decline in Ch .ld rortoUCr rates at i 0.O0 r aaa 
the effort to on Increase of five yearly otops of 0.05 frog  

en Initial  initiol control factor of 0.10 to 030 and then the 
effort is hold constrnt at 0.30. This . gives a per unit 
poulution of 1.76 in 2038. An ircaco In d to 0.010 3.imrctoa 
the levol of of rt to an Initial value of 0.15 incroeoed to 
0.35 in steps of 0.O!. ThIS gives a par unit popultic of 
1.7i in 2038. 

ble 5.1 shown tho respective control efforts 

Th followingconclusions  hsvo been tado on the basic 
oftbs rt$ 	- 

1. Child mortality rates and fertility rates are 
strongly correlated. Therefore for any realistic study#  a 
decline in future child mortality ratos has to be assumed 
together tri th decline In future frUuity r etas. The r ortality 
teats to increase population loves. ThièI camas that a higher 
birth control effort is req 	:an that for the Casa of 

constant tOi'tfllity rates, a fact vh:ch Is supported by results 
obtained. 

2. r; Isingly, no demote nogati. ye corclation 
was established bet ►oon level of t3ducation and fer lit , a 
findingwhich raises,  some eyebrows. The data Used for this 
study was from, Cars 1971 fertility tables. 

3. The studies of different cocioeconocii groups 
considering 4 state as a htxogcnoous group has brought out 



U 

largo vcicitions in pa sties groitb pattern from state 
to state for ao control effort. 

e. The populntio incronao is conyid.ornbly high 

for saga stater, typically Gujarat for  f* imoderatelyhi 
control effort. Uttar ?rcdeh also +r bibito the s?sro tondonoy 

ori ehld r tai.Uty rates ro also decreased. This points 
out to the rignitudo of po latien problo cos 	tin us. 

5.3 	 tFWORKs 

The R3rculean t ask of , o ritien control has to 

be token up earnestly encs with a sense of devotom. it is 
knot,n that rn a t2oderni cod woenli torature, urban and 
bolaTlging to r higher sociQ,eoonozic group - have n lower 
fertility t m those who r; re less odueat & , live in rural 

ciroec, bolontj to tie hex" oction of the society and arc 
toxo traditional in their outlook. But the task of oduoat.ing  
the tact ,i itorate moo sos would Asa couple of decades. The 

little ,progress mode is eaten arty by the groi4nj population. 

ochr4c 1. Qnistonce, political  ability, stronj leadership, 
greater consciousneec ciong tz3 aagsos sod viable sew. ►l and 
econortc polieio etc. are some factors which, contribute to 

sero rapid cconoic sod social progroa. 

to concentrated efforts are reQuired, both in field 
toy: end also in the area of analytical stwLte . 

A point to be borne in mind whilr undertaking it taro 
rk is that the input data used should be ortrerneiy reliable, 

It should be 	s&. chocked for poøaiblo cera. 	o .mac rat . 
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Orono of 	a work two I 

I s Tho 1. k of dato to 'th 	rita1 for .11W nnt 

porcoritCOo of t1Dfl'iL*A tiidovod oml divox'ooA to10v on a 
8t to wise b, c prec.uted the study of the of et or re n  

r n1 n ,O at nzrriego on poSa action lov'ols. Viiia can be Ci 
oubj cot of f~ut o work. T)zr rtzioinj of ixui tgeof Dria3o 
alters tho fortiii pact+ 	in ozercisos a controlling 

1n 2 uonoo on poulotion. 

2. Popu1ition pattern eon bo ctudieil by having a 

inrgcr number of moro ho genus ++ uupe • ibr otenc, *4 thin 

a at to the pati 	o, octiono con be undortenfor 
urbo n and nal arena, inothor wast In to otu4y j o anal n 

Qrovth for different i.noco groupo. 

:a can do a groat doeni to mate our future oro ccafor . 
blo and less dooro or we can turn our baka hoping the 

problems will go cunt aving us untouched. They ll. not. 
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