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Measurement of Effect on Fertility of Shiftsin
Age-at-Marriage: A Case Study of India’

MARRIAGE marks the forma entry into sexud union and thus the
beginning of the reproductive life of a couple. A rise in age-at-mariage
tads to dfed the levd of fatility and the redting rete of popdation growth.
The contribution which a rise in age-at-marriage® makes in this respect is
not known, since saveral complex factors affect this relaionship. Different
demographers have shown different degrees of change in fertility due to
rne in age-at-mariage. In India, this range is from 1% to 50% if the
minmum age & mariage wae to be rasd to 20, from the presat average
level of around 16 years®. ObviaLdly thislame
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range is due to methodology adopted in these studies and assumptions
medethaan

This paper consgts of two pats. In the firg, an atempt is made to
prest a mahod of mesning imped of rie in epe-d-mariae on fat
lity. The second part gpplies the methodology to determine the changes
in the levd of birthrate that would occur if the minimum age & marriage
of femadesin Indiawere to rise to 18, 20 and 25 years, under a set of Sm-
lifying assumptions regarding other changes which are likely to accom
peary hiftsinage-a-mariege

There are two agpproaches to the study of relationship between the
ghifts in age-at-marriage and the leve of fertility. The first, sraghtforward
approach is to collect and analyze data on actua reproductive performance
of femdes marying a different ages. The difference in the levd of
fertility for cohorts of women marrying a different ages is taken asthe
dfed o dffeaos in ege-a-marisge This goroech is doviody open to
criticisam gnce the results cannot be attributed solely to effects of dftsin
apd-manae bu do to dffeatid sodo-ecoomic daus ad other
related factors which affect differentials in age-at-marriage for the cohorts

The ssoond goproech is an indred one and ddlamines & fird, danges in
the age gadfic fatlity raes readting from difts in te ege-a-mariage The
leve of fertility is then derived from these. The later goproach is
followed here, though, as it will be seen later, it involves a set of asump-
tios

Methodology
Themahoddogy comprisesthefaloning gg0s

1 Daamire the age ddribuion of mariages © thd aurat avaae
age at marriage is known. On the other hand, if only current average
age-at-marriage is known, the percentage didtribution of age-at-
mariage is smulated on the bads of known information. This
distribution would provide average current age- at-marriage and
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would be dmilar in cumulative form to the didribution of age-
oadficeva-maried womeninthepopulaion

2. On the basis of assumed change in the minimum age a marriage,
an assumption is made about the postponed marriage pattern of
thoe ferdes who manied bdae the asumed minmum e Oe
dample assumption is that dl those who married before the assumed
minimum age would now (under changed conditions) marry a the
minimum age. An advantage of this assumption is tha it will
provide a consarvetive estimate of the effect of shift in age-at-mar-
riage ance it is more likely tha the postponed marriages will have a
digribution dating from the assumed minimum age-at-marriage
upwads

3 The assumption on the marriage pattern of those who delayed their
marriages will be indicative of the changed mean (or median) age-at-
mariage as a result of the shift in the minimum marriage age from
the present level.

4, The dhengad ddribuion of age-gpedfic mariages is likdy to dfet
the age-specific fertility rates because of changesin (i) proportion of
women currently married in different age groups, and (ii) proportion
of women fecund (nongerile).v The former component will be
dfedted by danges in the eva-maried propotion (because of the
marriage patern of the shifted marriages) as wdl as by the reduced
inddence of widowhood (because of dhift in mamiages and resulting
shorter period of exposure). The second component would tend to
rise snce onsat of derility is a function of age and paity and age-
gadfic paity is likdy to dedine ude the daged condtionrs New
s o aegafic fatlity raes (daived for dhenged conditions of
age-at-marriage) would take into consderation denges in thee
two components

5. In a specific year, the age-spedific fertility rate (ASFR) of only
those ages will denge which have been dfedted by the dhifted petten
of maniage For exarpe if AS R ae coddadl dte n yeas o the
dift in ap-d-marage aly fird N ASR will dae leaing others
unchanged. Hence, the new set of ASFR will operate at
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all reproductive ages after 30 years if it is assumed that reproductive
life of awomen extends from 15 years to 45 years of age.

6. Once ASFR under changed marriage conditions are obtained, at least
two indices of fertility can be considered to measure effect of changes
in age-at-marriage. Tota fertility rate is obtained by adding ASFRs
and the levels of crude birth rate are obtained by projecting the age
composition in the future and obtaining the total births.

Assessment of the Effect on Fertility of Shiftsin Age-at-Marriage in India

The method described above was applied to Indian data to assess the
effect of shifts in age-at-marriage on fertility from the 1961 Jevel of around
16 years to the level of 18 years, 20 years and 25 years. In the last case,
three variants of reproduction were considered. The first assumed that the
pattern of reproduction remains the same as before the shift in age-at-
marriage except for changes in the groportion married and changed sterility
conditions associated with the shifts. The other two variants raised age-
specific reproduction by 10% and 20% which might result when age-at-
marriage were to rise to as high as 25 years. The following set of
assumptions were made :

1. At theinitid time to, the nuptiaity pattern was similar to that ob-
served in the 1961 Indian census. In other words, the distribution of
age-at-marriage in the period to was so taken that the mean age-at-
marriage of females was 16.4 years and the age-specific propor-of
ever-married women agreed with the marita <atus distribution
obtained in 1961 census. Time t, marks beginning of the change in
age-at-marriage.

2. All marriages occurring before the assumed minimum age were
taken to have occurred a the minimum age®. Total numbers of
births to these marriages were distributed between the minimum
age and the next higher age in theratio 1:3.

4. Thisassumption keeps proportion of ever-maried at different agesunchanged though, in
general, there might be changes in these proportions with the shift in age-at-marriage.
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3. The initid age-specific fertility rates were taken to correspond to
those of India in 1961 and are in five year age groups. It was assumed
that these rates are uniform for individua ages within each quin-
quennial age group.

4, The changed levels of ASFR were obtained on the following cons-
derations : (i) the proportion of ever-maried women in each age
group remained unchanged, (ii) there was a dlight increase in the
proportion of currently married women a each age and was obtained
by considering the decreased exposure of the risk of death of the
spouse. The necessary fraction was determined by dividing the
probability of survivadl from changed average age at marriage to the
age under consideration, by the average age at marriage in period to to
the age under consideration, and (iii) the proportion fecund at each
age was raised. This increase was in proportion to the reduction in the
length of reproductive life exposed to dterility (difference betwen the
age at marriage a the period t; and the age under changed
conditions).

5. The age composition, necessary for determining the level of crude ,
birth rate was determined by projecting the femae population a the
period tp which was assumed to correspond to the 1961 femde
population of India, to future five-year periods. For such projection, the
expectation of life at birth for the periods (o, ts), (ts, tw), (tw, ts), (tis, tx),
(too, Bs) and (tzs, ta) were assumed to be 45, 50, 55, 60, 65 and 70 years
respectively. Survival ratios were taken from the Western Model Life
Tables of Coae and Demeny. This increase of one year of €’ every
year was assumed mainly because of ready avalability of the model
Life Tables at these €°,. The assumption is that slight changes in €% will
not affect the results.

Results

Reaults are given in two tables given a the end. The upper hdf of
Table 1, gives leves of the totd fertility rates under various peatterns of
shifts in the age-at-marriage over different time periods. The lower hdf
shows the levels of the crude birth rates. Table 2 shows the percent age
change in the levds of fetility. It may be noted that the fertility shows
greater decline in the short-period than in the long-term.

No. 21974 Denoyaayinda 371



TABLE 1-LEVELS OF TOTAL FERTILITY RATESAND CRUDE BIRTHRATES IN
INDIA WHEN THE FEMALE AGE AT MARRIAGE IS 16.4 (INTIAL LEVEL), 18,
20 AND 25 YEARSIN TIME PERIODS t, TO t3 AT FIVE YEAR INTERVALS

Fertility indicesunder Time periods

various assumptionson
age at marriage

to ts t1o tis t20 tos t3o0
Total fertility rates for
C o 563 568 568 563 568 568 568
Cl 568 520 523 526 528 530 531
C’Z 563 467 490 49 497 4.99 500
C3 568 439 324 352 358 363 366
C4 568 445 337 366 383 3% 402
CS 568 445 338 338 407 427 438
Crude birth ratesfor
C o 426 418 42 409 404 309 397
C 06 34 il 382 B84 374 B
C2 426 330 3B5 363 363 B7 A4
Q 426 AT 218 251 270 284 284
C4 426 A7 28 262 288 04 4
C5 426 AT 230 273 05 4 2

Co=Initial levei when average age at marriage was 16.4 years, G=when minimum age at
marriage is 18 years; C,=when minimum age at marriage is 20 years; Cs=when minimum age
at marriage is 25 years but no change in reproduction; C;=when minimum age at marriage
is 25 years but reproduction increases by 10%; CGs=when minimum age a marriage is 25
years but reproduction increases by 20%.

If the age & marriage rises to 18 years, the long-term effect over a
period of 30 years is a reduction in the totd fertility rate of 7%. The re-
dudioninces 2 3 4 ad 5is 12, 36, 29 ad 23% repdtivdy. The dhot-
term reduction in each caseis higher.

The tod dange in the aude birth rae can be decomposd into the con
tribution of (0 changesin the age digtribution of the population, and (ii)
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TABLE 2-PERCENTAGE REDUCTION IN THE LEVELS OF FERTILITY (OVER INITIAL
LEVELS) IN INDIAIN VARIOUS TIME PERIODSWHEN FEMALE AGE AT
MARRIAGE 1S16.4 (INITIAL LEVEL), 18, 20 AND 25 YEARS

Percentage changein Time periods
fertility indices under
various assumptionson’y . to -t t) 15 toto t— 25 to—tzo

age at marriage

Changesintotal fertility ratesfor

C 85 80 74 71 6.7 6.6
c2 178 138 131 125 122 120
C3 22.8 430 38.1 370 36.1 36
C4 217 40.7 b6 32.6 30.5 23
C5 217 405 331 284 249 229

Chengssin audebirth-

ratefor
0 19 33 4.0 52 6.4 6.9
Cil(a) 103 73 6.3 4.7 5.9 7.8
Cl(b) 12.3 10.6 10.3 9.9 12.3 14.6
C2(a) 206 134 108 9.6 95 125
C2(b) 22.5 16.7 148 14.8 16.2 193
C3(a) 16.7 45.6 371 315 27.0 26.5
C3(b) 186 439 411 36.7 334 34
C4(a) 16.7 432 345 282 22.3 21.8
CA(b) 18.6 465 3385 334 27 27
C5(a) 16.7 42.8 32.0 233 176 19.6
C5(b) 186 461 360 285 20 245

NoTE 1. COto C5 have been defined in Table 1
2. C, (a) denotes the exclusive effect of shift in age at marriage excluding the effect
of change in the age composition.
C, (b) denotesthe total change which is composed of (i) shift in age at marriage,
and (ii) change in age composition.
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shifts in the age-at-marriage. Such decompostion will be useful as it is
s thet the aude bith rae dedines by aout P60 even without any  dhift
in the age-at-marriage. The totd long-term change (over a period of 30
years) in the levd of birthrateis 15, 19, 33, 29 and 25% under cases 1, 2,
3 4 ad 5 repadivdy. Bu when the dfet of dangng age composition
is excduded and only effect of shift in age-at-marriage is measured, the
magnitude of reduction in crude birth rates is 8, 13, 27, 22 and 20% only,
for cases 1 through 5.
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