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‘CHAPTER I

Landd
N

INTRODUCTION

Female.pOpulatlon has registered a lesser growth rate )
in comparison to male poPulatlon between 1901-71 in India

. .

with a slight 1ncr§ase;in 1971-81 which ha§ been termed as
illusory by=Dy$on (i981{»énd Visaria (1981). The sex-
differentiai'in grqﬁth rate of In?ian population has been
consistent althroqgh‘the period 1901-71. The increase in
1981 over .that of £971_is,felt due to, higher undercount of

females to that of males in 1971 which has been examined in

; »

Appendix I. ~ - 7 | | ’

Sex'ratib has been internationally defined as number of
.male§ per 100 females but Indian Census.defines>it inversely,
that is, numbgr of femaleé per 1,000 males. The latter .
definitionvhag’been'adopted here.'Sex ratio, an indicator of
imbalance between the sexes, declined from 972 in 1901 to
930 in 1971; and showed an increase to 933 in 1981. The _
‘decline in the sex ratio from 941 in 1961 to 930 in 1971 was
very iargebin comparison to the Qeglines in any of the
earlier éecades. Conseqﬁently, spmefdéubts have been raised
on the census count of 1971, If one were to omit 1971 count,
sex ratio of Ipdién population declined from 941 in 1961 to

933 in 1981 which seems more probable decline. Sex ratio,

*is the result of the inﬁerplay of several demographic

‘s
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factors such as the sei ratio at Birth, sex-differential
in mortality, sex-differential in migration and sex-
differentiél in population enumeration® (United Nations,
1982, P.67).
| {Increasing sex-differentials in mortality has been
found as the mést significant'factor fér the low sex ratio
of Indian and Pakistan pOpulatioﬁs (Runakuddin,1§67:
Desai, 1969; Visaria,1969; Jain, 1976; Mitra, 1978; Sen, 1985).
Visaria (1969) and Runakuddin (1967)&ho have examined the
qugstionwa changes in the sex ratio at birth conclude
that the same is not very high as to explain the low sex
ratio., International migration in India has throughout been
negligible,vconsequéntly, it has not played any role in the
declining sex ratio of Indian population.]

Baséd on the information available from post-enumeration
checks of 1951 and 1961, Visaria (1969)7conc1uded that
underenumeration of females was not a factor of low sex
ratio. An increase in the sex ratio in 1971-81 has, however,
induced the reSearéhers.to the possibility of greater female
undercount in 1971 as an explanation for the phenomenon
(Dyson, 1981; Visaria, 1981). There seems to be a consensus
in the studies that sex-differéntials in mortality has been
the only significant factor in explaining declining sex

ratio of Indian population..



Though one would not like to contradict the role of

sex-differentials in mortality, one finds that role of

4

sex ratio at birth has not been looked into in Indian
studies. The hypothesis that sex ratio at birth is
constant for a pOpulation over time has béen contradicted
by Thompson (1974) while Studying populétions of some of

the British colonies and by Imaizumi (1981) in case of

Japan. The fact that sex ratio at birth varies in the
’ » ;
range 102 to 108 is sufficient for its consideration as an

explanatory variable for India over time. This study is an

attempt to éxamine this aspect in detail and also to

-

understand its role in the overall decline in sex ratio of

India's population.

World View

After examining the QariOus questions to be examined.
in discussing the declining trendiof sex ratio in India,
this section deals with the paﬁiern of sex ratio observed
in difterent regioﬁs of the world and neighbouring popula-
tions of the recénﬁ past. In all, 86 populations were
selected for the study which had, (a) prulation of
1,000,000 + as per iatest ce;sué but no earlier thah 1960,
(b) at least 3 census counts»énd (c) sex-wise break up. Of

‘the 86 populations, the largest number 25, were situated in

Europe (including U.S.S.R.), while 24, 14, 20 and 3



populations were in America (North and South), Africa,

' Asia and Oceania respectively (Appendix II). Of the 49 popu-
lations in Europe and America, only Cuba, Panama, Ireland

and Albania recorded low sex ratios (sex ratio less than 990).
Out of these four, three depicted an increasing trend in the
‘period for which aata were available, while.Albania recorded
almost a stagnant sex ratio of 947 at the three pdints of
time, the last being.in.1960. Oceania, with three pePulations,
recorded low sex ratios for Papua New Guinea while for the
other two populations, sex ra?io was just above 1,000 in 1980,
In the two continents,vASia and Africa, quite a good number of
pOpulations had a low sex ratio. Some of the populations of
Africa, particularlf Egypt and Angola, regiséered declines in
sex ratio to a very large eitent (while Angola registered a
decline from i,108 to 918 in just 30 years-, 1940-70,.Egypt
with an increase from 998 to 1,020 during 1937-47, registered
a decline to 964 between 1947-76). South Africa, which
registered a decline in decade 1970-80 (from 1,028 to 966),
had an increasing trend earlier. In view of the troubled
~situation prevalllng in that country, the reasons can be
anyone‘s guess. Many of'the Muslim majority populations of
Africa and Asia (Libya, Sudan, Tunisia, Uganda, Banéladesh,
Iran, Iraq, Jordan, @hwait, Pakistan, Syria and Turkey)
generally had low sex ratio while populations of Mongolian

origin - Burma, Japan, Korea, Mongolia, Phillippines and



Thailand- had sex ratio in the neighbourhood of 1,000 or
above 1,000 in the 1980's. It was only in Indonesia that an
increasing trend was observed though it was a muslim majo-

rity population.

Sex Ratio in India and Neighbouring Populations

Of the s}x populations in the South Asian peninsula for
which data are available, Népal, India and Bangladesh had
declining trends, while Burma, Sri Lanka and Pakistan had
increasing trends. While Bufma started with a lowAsex ratio
and reachedva sex ratio of 1,000 in 1981, Nepal with a sex
ratio of 1,033 in 1952 had a sex ratio of 952 in 1981.

All the three pcpuiatiohs in the Ihdian peninsula were
parts of a single British colony before 1947. It is expeéted
that populations of Bangladesh and Pakistan follow the same
trends as adjacent zones in India in respect of sex rat;;. It
is noteworthy that northern zone in India had an increasing
trend in sex ratio right from 1921. Pakistan (between 1947
and 1971 refers to Western Pakistan) - a part of zone till
1947~ also had increasing sex ratio after its emergence as a
separate colony. Similarly, Bangiadesh (BEastern Pakistan
between 1947-71) has shown declining sex ratio as has been
found in the eastern zone of India. Table I.l‘gives segnratio

for populations in South Asian peninsula and for different

zones of India in the périod 1901 onward.
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Table I.1

Sex Ratio in India by Zones and Neighbouring Populations

Year Pakis- Bangla- Sri Lanka Burma Nepal India Zones
tan desh : _ —— *N *C *E___*w *S
1 2 3 4 5' 6 7 8 9 10 11 12
1901 848 899 877 962 - 972 873 & 951 1.010' 970 '1,006
1911 829 957 907 - 959 - 962 856 935 1,001 960 1,000
1921 817 948 911 - - 955 855 927 986 948 1,002
1931 818 944 - 958 - 950 863 924 967 946 1,000'
1941 834 930 918) 962 - 945 871 925 951 946 992
: (46 | |
1951 856 912 ?97) - 1,03? 946 883 926 945 944 995
53 (52 :
1961 863 929 925 - 1,030 941 880 922 944 938 986
_ A (63) Lo
1971 886 929 : 943 1,012 987 930 885 899 932 932 979
(12> (19 (13)
1981 906 941 962 1,016 9562 933 894 902 934 939 981
, . _ . TRe (83) i o g

* N= Northern, C= Central, E= Eastern, W= Western, S= Southern

1. Northern Zone: Jammu and Kashmir, Punjab, Haryana, Rajasthan, Delhi, Himachal
Pradesh and Chandigarh

2. Central Zone : Uttar Pradesh and Madhya Pradesh

3. Eastern Zone Bihar, Orissa, West Bengal, Assam, Meghalaya, Manipur, Arunachal
) Pradesh, Tripura, Nagdland, Sikkim, Mizoram and Andaman & Nicobar Islands
4. Western Zone : Gujarat, Maharashtra, Dadra Nagar and Haveli and Goa, Daman and Diu
5. Southern Zone: Andhra Pradesh, Karnataka, Kerala, Tamil Nadu, Pondichery and
Lakshadwip

L]
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The trend igESri.Lanka has been of increasing sex ratio
which has been explained through the increasing proportion
of feﬁale migrants from southern zone of India
(United Nations, 1980). Even with an increasing trend in
the sex ratio during the last 80 years, Sri Lanka, however,
had a lower sex ratio to that of southern zone in India.
Within India, all the zones except northern zone depicted

. trends similar tb that of general population with respect to

sex ratio.

Sex Ratio and Stages of Demographic Transition

Blacker (United Nations, 1973) has identified the
following 5 sﬁages of changes from high birth and deatﬁ rates
to low birth and death rates ih a country in the theory of
demographic trénsition:

(a) the high stationary stage, with high birth rates and

" high death rates,

(b) the early expanding stage, with high birth rates and
high but decreasing death rates,

(c) the late expanding stage, with falling birth rates but
more rapidly decreasing death rates,

(d) the low statioaar& stagé. with low birth rates balanced
by equally low death rates and

(e) the declining stage, with low death rates, lower birth -

rates, with deaths exceeding births.



The time required for moving from one stage to another
has been found to vary from one population to another. On
the basis of above groupings the population of different
regions of world Qere’grouped into six categories in order
to understand the pattern of éex ratio of p0pulétions in
different stages of éemographié transition. The data were
collected at two points of time from United Nations
Demographic Yearbook, 1974 and 1983. Only those populations
were selected for this analysis which Satisfied the following
conditions; (a) data should have been classified as reliable;
(b) populations as per census enumeration with sex-wise
bféak-up: (c) reference déte of census should not be earlier
to 1960 for 1974 set and 1970 for 1983 set: (8) size of
population should be above 1 million and (e) the sex ratio
should not be below 750. The last has been included as a
sex ratio of 750 and less cannot be attributed to the
influence of birth rate and death rate variables only
(Appendix III).

In view of the fact that birth rates all over the world
registered slower declines to that of death rates, the two
were classified separately into high, declining and low cate-
gories. On the basis of these categories various populations
have been classified into six groups, viz., high-high,
high~ declining, declining- declining, declining~ low,

low- declining and low=- low. The number of populations and
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the average of sex ratios in each of the six categories for

1974 and 1983 respectively are_given in table I.2.

Table I.2

Average of sex ratios for populations
by crude birth and death rates, 1974

and 1983
Crude _ 1974 ; 1983
Group Birth . Death No. of  Average No. of Average
rate rate . popula- of sex popu- of sex
- tions ratios lations ratios
1  High High 6 1,023 3 1,034
40 + 25 + .
2  High Declining 32 993 24 993,
40 + & low 25 ‘ -
3 Declining Declining 4 959 8 978
40-20 25-10
4 Declining = = Low 12 1,001 15 1,003
40-20 10 |
5 Low 20 Declining 11 1,062 10 1,058
' 25-10 :
6 Low 20 Low 10 16 1,035 21 1,030

The first group of populations with high fertility and
high mortality represents thé first stage of demographic
transition while the second group with high fertility and
declining mortalitf represents the second ;tage. It is followed
by the third stage wherein both fertility and mortality start
declining and there were 4 pOpulations.in 1974 and 8 in 1983,

In the fourth group where mortality'has'reaéhed lower levels
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" but not the stable stage with fertility continuing to decline
represents fourth stage. The fifth and sixth groups together
represents the fifth stagé of demographic transition.

The sex ratios in different groups (Table I.2) show an
‘U=~shaped curve in both 1974 and 1983 periods. Thus, while
one moves from one Stage to another stage of demographic
transition it ié found that high sex :atio prevails during
earlier and later stages with low sex ratio in the middle.
When medical facilities are non-existent, females enjoyed
advantage over males in terms of survival while with the
availabiiity of medical facilities, but not in sufficient
gquantities females were at disadvantage (Dandekar 1975); In
the stage where medical facilities are available in suffi-.
cient supply, femaies enjoy advantage due tobtheir biological
strength (Madigan 1957). As such, one éan easily see that sex
‘ratio is high in the first and last stages (stages of stable
rates either high or low fertility and mortality rates) while
sex’ratio is low in the other stages (stages of instability
in fertility and mortality rates). Hané Van Hentig (1§52) has
substantiated thié view in his study of pre~industrial and
European societies. It would have been useful if time series
- analysis were done for countries with high gex ratio at
present to test the above statements’but for the ladk of data

for earlier periods .this has not been feasible,



India can be placed in the third group as the current
birth rate is below 40 and is declining, and the death rate
is also declining. It is well-known that India was in the
first stagé upto 1921 when both birth rate and death>ra£e
were high. Movement of India from first stage of demogra-
phic transiﬁiou to the third stage and the declining sex
ratio should therefore be considered as natural. With
further decline in birﬁh rate in India in future one should

also expect improvement in sex ratio,

Review of Literature

’Discuésion relating to low, sex ratio in the Indian
population started right from the first census reports. TheA
sex ratio in the Indian population improved between 1881 and
1901 which was explained through improved coverage of females
in the censuses (Natarajan 1972, page 40), It was generally
assumed that underenumeration of females was the reason fof,
low sex ratio and thus it was generally believed that India
also had a sex ratio comparable to European populations. With
the declining trend in sex ratio after 1901 census, the hypo-
thesis of underenumeration of females could not be advanceé;
The low sex ratio of 972 in 1901, was explalned by the Census
Commissioner as due to higher female mortality and, parti-
cularly, female infanticide (Natarajan 1972, pP.55). While .

substantiating the hypotheses of earlier Census Commissioners,
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the Census Cohmissioner of 1911 also felt that, (a)‘étatus
of women, (b) early marriages and (c) éexkdifferential in
.deétﬁé due'té famines were also respbnsible for low éeX~
ratio (Natarajan 1§72, p 73). It was in 1921, that the
Census Commissioner stated, "the statistics of birth
suggesf that the Proportion of females born to méleg born,
if anything, deélined during.the period® (Natarajan 1972,
p 86). The Census Commissioner, 1921, also felt that
mortality. due to plague, influenza and famines had a
differential impact on seieS'leadin§ to higher female morta-
lity (Natarajan 1972, p 86). The Census Commiséioner for the
census 1931, however, thought that, (a) non-remarriage of
widows and (b) marriages within caste were poséible causes of -
low sex ratio of Indian population (Census of India 1931,
1932). However, he felt that conclusive evidence could be
given only if reliable data could be collected in this
rega;d. It was in 1951 that the Census Commissioner felt,
"the true éxplgnation has to be found in tﬁo factors, first,
males and females are not born in equal numbers, and
'sécondly, they do not die in equal humbers either ig infancy
and childhood or in 0ld age or in any particular age group
or at all ages taken tOgéther“ (Natarajan 1972, p 102).

In view of the above, it is necessary to review the
literature dealing with the patﬁerns of sex ratio at birth

and on differential mortality by sex. As regards the first
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asﬁ%ct@ sex ratio at birth»is found to vary between 102 to
108 for different populations.vlt has also been found that
populations of negroid origin have sex ratio at birth around
103 (Visaria 1967) whereas for white populations the'same
has been obserﬁed to vary around 107. For India, the sex
ratio at birth is assumed to be 105; The excess of male to
female births is assumed to be an.insurance by nature for
biological disadvantage exPerienéeiby males in comparison to
females (Madigan 1957).

Sex ratio at birth, has been studied extensively from
civil registration data lérgely by western scholars for
European populations and for the United States of America
(Tietelbaum 1972~ gives'é sort of survey of 1iteratufe
quoting,variéus studies on this issue). Civil registration
data in India being unreliable could not be utilized for any
analysié of sex ratio at birth. Except the data for North
West Frontier Agency, where én act titled "Proclaimed Clans
Act" was passed to curb larée scale female infanﬁicide in
this region, registrétion_was almost complete during 1875~
1880 (for which data are available). These data gave the
first ever reliable estimate of sex ratio at birth in India
for North West Frontier Agency part which stood at 106.47
(Census of India, 1960). The Census Commissioner of 1911
estimated sex ratio at birth to var& between 104.4 to 108.2

around 1911 in different regions of India (Census of



=14~

1911, 1911) and compared the same with prevailiné sex ratio
_at birth for BEuropean populations. The Vital Statistics
division, Office of Registrar Génerai, India, computed sex
ratio at birth in one of éhe analytical reports based on
sample Registration Scheme (SRS) data and arrived at a sex
ratio at birth of --108.4 for 1968 and 107.8‘;:‘13‘;61? rural India
(vital Statistics, 1972b). '

Several researchers in India have aﬁalysed hbspital
records on births and have cbmputed sex rafios for different
regions and different points of time (Das, 1934; Nair, 1936;
Mathew, 1947; Ramachandran, 1964; Karkal, 1976). In his study
of sex ratio at birth from hospital records Ramachandran
(1964) did not find any regional differences in it.

In the study of sex ratio at birth by order of birth
from héspital records, Mathew (1947) observed higher sex
ratio for the first order births. Pakrasi (1973) also found
the same pattern in his énalysis of National Sample Survey -
data. In contrast, Karkal (1976) did.not'find influence of
birth order on sex ratio at birth in her study. Visaria
(1969) in his study found that sex ratio at birth has not
been exceptionally high and wésvnot significant but sex-
differentials in mortality was mainiy reSpOnsible for low
and declining sex ratio of Indian population.

The Census actuarieF prépared life tables for every

census for India from 1881 onwards. All these life tables
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(Census of India, 1960), and those prepared by Davis (1951),
Dasgupta (1971) and Muﬁherji (1977), for Indian population
depicted widening of gap between expectation of life at
birth between males and females to the disad&antage of
females. This wideging gap of expectation in life at birth
between sexes was taken as a pointer by some other séholars
(Dandekar 1975; Mitra‘1978) for Indian pépulation to substan-
tiate the findings of Visaria (1969) regarding sex-
differentials in mortality. It was more soO by Dandekar who
while looking at the declining trend felt that female status
vis-a-vis male status was better im 1931 than the position
depicted in 1971. She attributed this factor'to low availabi-

lity of medican facilities, such that males utilize them more

often putting females to a disadvantageous condition.

Impact of Low Sex Ratio

A monotonically declining sex ratio over time is not
good for any society. For‘example, Punjéb in India which had
substantially low sex ratio gave rise to illegal traffic of
females (Wattal~1934){ a similar phenomenon witnéssed in |
frontier area settlements for tﬁg}earlier periods in the
United States (Thompson 1965).AAh important factor which was
witnessed in the 19th century, particulariy in the later half,
related to prevalence of female infanticide in the north-
western region of India., To curb this menace the British

Government enacted a special act called, "Proclaimed Clans
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Act" (Census of India, 1960) in the North West Frontier
Agency. The prevalence of female infanticide in the region

even after enactment of the above act has been studied

.,

2
by Pakrasi (1970).

Paucity of females in a particular region gives rise
to early marriage as many 5ridegrooms feel insecure in
getting a bridevat a later age. In contrast, bride's
parents try to marry off their daughters early due to low
cost. In %his study on factors affecting agevatbmarriage,
Gulati (1969) found low sex ratié to induce early marriages.
If one looks at marriage practicés iﬁ India, child -
marriages, even cradle marriages have been prevalent in
northern region, paréicularly, Rajaéthan.

Early age at marriage not only gives rise to higher
birth rates but also high death rates in the.form of high

infant and child mortality and high maternal mortality.

Factors Influencing Sex Ratio at Birth

The demographic situation in a pOpulatioﬁ has an
impact on sex ratio at birth. Several variables influence
it individually and severglly. Consequently, their role
vis=-a-vis the sex ratio at birth is discussed in the

following paragraphs.

(a) Age at marriage : Low ﬁge at marriage for females leads

to a higher incidence of still births and §9§§§11035es;
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particularly, if the age at conception is very low

(Jain 1975). It has been found that in cases of very early
conceptions there are high foetal losses, high still births
and high neo-natal deaths where males predominate. The sex
ratio at birth in a pdpulation with early marriages of
girls aﬁd early conceptions would have beeﬁ much higher
than the observed values but.fpr the higher losses as
indicated above. It is, therefore, one can expect that(éhe
inflpence of greater male foetal losses and of still births
would be of a lesser degrée in the recent past than in the
distant paét. |

(b) Birth rates : Birth rate has a direct impact on sex

ratio at birth. A lower b;rth rate implies a lower number of
children for mgther in the feprodﬁctive period thus leading
to.a higher proportion of';éwer order births. It has been
found that there is a greater.preponderance of males over
that of females in lower order births, and there is a
declining trend in it when_oﬁe proceeds from birth order

one to higher order birthsi(Tietelbaum 1972) . Any reduction
in birth rate would impiy in truncation of higher order
births. This in turn would mean an increase in the overall
sex ratio at birth.

(ec) Mortality rates : High mortality rates imply, (i) high

infant mortality (United Nations, 1955), (ii) high maternal

mortality and (iii) high incidence of widowhood. High infant
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mortality rate leads to a larger‘number of issuesvper
woman. As the sex ratio at birth in higher order births
is lower than for lower order births, hiéh birth rate
because of high death rate implies lower sex ratio at -
“birth. Reductions in infant éortality imply,
(i) increases in lower order births and (ii) reduction in
still birth rates, increases survival chances of male
babies more than female babies. In India, where infant
mortality rate in 1981 was about 35 per cent of what in
1901, one can easily see that the decline in infant
mortality has led to some increase in the sex ratio at
birth.

A reduction in maﬁernal mortality and widowhood rates
gives rise to higher order births but the reduction in
these mortality rates have not been as large as infant

mortality rates.

Objective

Having this perspective in view, the objectives 6f
this present study can be described as below.
1. To examine whether sex ratio at birth for a population
is constant over time or does itAvary.
2. To discern the factors that are responsible for changes
in the sex ratio at birth if it is not constant.
3. To analyse the pattern of sex ratio at birth in India

and interpreteit for the period 1901-81.
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4. To analyse the extent of the decline in overall sex
ratio, that is of the Indian population explained by the
sex-differentials in mortality and sex ratio at birth.
From the'objective described above the followingxhyp0~
theses emerge. |
1., Sex ratio at birth'for a p0pulation is not constant.
2. Higher the proportion of still births to live births,
lower the sex ratio at birth;
3. Higher the proportion of lower order births higher the
sex ratio at birth.
4. Sex ratio at birth in India has increased in the last
80 years.
5. Sex-differentials in moftality does not explain
completely the decline in sex ratio in.Indian population

over time.

Chapter Outline

Various types of data would be needed to test the
hypotheses above. These data are.required both at inter-
nationai level for different countries of the world and for
India. Chapter II of the thésis describes the data sources,
examines quality of data specially on age. The factors.
responsible for the trend in declining sex ratio have'beén
ahalysed by taking the whole country. Data on sex ratio at,

. ore
birth,however taken from the Sample Registration Scheme for



=20=-

Karnataka only. The factors for this choice are explained
.in Chapter II. This Chapter also-describes,the methodology
adopted for analysis. | ' |

On the basis of data for cértain selected countries,
Chapter III exa@ines the changes in sex ratio at birth..
The Chapter also-presents the influence of crude birth rate,
infant mortality rate, proportion of still births to live
births, pfqportion of 1, 2 and 3 order births to total :
pirths and mean age of mother at first birth onnsex ratio
- at birth_. |

Utilizing the longitudinal data for 1966-76 for rural
Karnataka, an effort has been made in Chapter IV to analyse
whether there have been changes in sex fatio a;vbirth in
fhe Indian pOpuIétion. .

The role of age composition, sex~differentials in
mortality and sex ratio at birfh on the trend of sex ratio
for a particular population has been analysed in Chapter V
through certain simulation exercises. This would help in
quéntifying the share of (1) sex-differentials in mortality
and (2) increase in sex ratio at birth on the chahges in
the overall sex ratio of Indian population. '

The impact of the population poiicies'of the Govern-

' ment of India to limit the family size, and to raise the

age at marriage on the overall sex ratio has been analysed
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and predicted t‘ill. 2021 in Chapter VI.

The final Chapter presents & brief summary of the
findings of this study, the limitations of the data used
here and present the scope for further studies in this

arede.
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CHAPTER I1

DATA BASE AND METHODOLOGY

Need énd Availlability of Data

The objective and hypotheses specified in earlier Chapter
require data on sex ratio at birth, ptOportion of still births
to live births,Ssex-differentials in mortaiity by age, female
age at marr%age and the proportion of lower order births in
total births. Most of these data ‘are generally available from
civil registration system if the system is complete and the -
information is reliable. In countries where the vital statis-
tics from the civil registration systeﬁ are unreliable,
recéurse is téken to Sample registration scheme or other alter-
natives. The age data for a populétién however are obtained
from the census count. ' | |

In India the civil registration system has not been
reliablé aﬁ all and the data thrown by that éystem cannot be
utilized for any serious research work. The census has provided
systematic déta every 10 years since 1881 and thes; data have
been widely ahalysed. In particular, the census actuaries have

used the ége data for estimating fertility and mortality levels

rd

and also to generate decadal life tables for males and females
separately. Two special monographs prepared by (1) Visaria
(1969) and (2) Natarajan (1972) after 1961 census have hefped
the present research a great deal in understanding the histori-
cal pattern in the overall sex ratio and the thinking of

different Census Commissioners from time to time on this subject.
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The néed for reliable vital statistics system was
recognised in India for a long time and steps were taken in
the past for bringing improvement in the civilvregistration
system. Some progress was made during the early part of
this century in impro&ing the same but the system deterio-
rated during the two world wars to a considerable extent.
Efforts were made to bring improvements in the coverage of
births and deaths in civil registration system after
independence but because of various reasons the data remained
incomplete and unreliable. It was because of this, that the
census organization decided in 1961 fo introduce certain
short term measures for collecting reliable data on births
and deaths at least on a sample basis. This led to the intro-
~ duction oﬁ Sample Registration Scheme in India in 1964 on
pilot basis and from 1966 onwards in rural areas on a regulér
basis., The scheme was introduced in the urban areas in 1969@.
One of the significant features of sample registraﬁion scheme
is that, in the selected villages/urban blocksffgre collected
continuously with the help of Specially'appoinked enumerators.
A supervisor condﬁctsvan‘indeﬁendent survey in the same

selected village/urban block independently every six months

-
—

@ The details of the scheme with respect to sample size,
sample design, estimation procedure etc. has been published
in "Sample Registration of Births and Deaths in India,
1969-70" (vital Statistics, 1972a).




and the two sets of data aré matched fo% missing eéents. The
final list of events of births and deaths has been found to
cover almost all ﬁhe events happening in the survey areas.
Accordingly, sample registration scheme has been providing
reliable estimates of birth rates, death rqteé and infant
mortalify rates for India, individual states and unidn
territories.

The National Sample Survey Organisation has been provie-
ding immensely useful data on fertiiity and mortality and on
certain other aspects of socio-economic life of the people
in India in the form of rounds. The survey entered 43rd round
in July 1958. Since, national sample survey is a multipurpose
enquiry, data on fertility and mortality have not been
collected every year. The data in the National Sample Survey
although collected throughout the whole year, the events on
births and deaths occurring in a particular household are
collected for the 12 months preceding the date of the survey,
consequently, they have suffered from substantial recall
lapse.

One of the fequirements of this study is to know the
proportion of different orders of birth in the total births.
This requires knowledge of the distribution of births by
birth order every year. In the cross-sectional data for any
particulaf year tﬁere have been certain problems in identify-

]

ing exactly the birth order of each birth. However, it is
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possible to identifj féirly accurately the birth order of
each birth if fertility history can be construéted for a
ce;tain set of women.

In the-sgmple registration scheme the villages
‘selected in 1966 remained constant till 1976 and the proce—
dure'covered all‘households_in the selected village or in
a part'of ﬁillage-when'the vilLage was very large in size..
Consequently, it became possible to construct fertility
histories of women from 1966 to 1976@ in the sample blocks
£ﬁ§ff;;i;;from information collected in fqrm numbefs.l, 2, 3,
4, 5, 6, 7 and 10 (the format of these forms is given in
Appendix IV). '

The volume of work involved in constructing the ferti-
lity history was enormous. In the first.insténce. one had to
trace the same woman in different forms, starting from the
househo;d,schedule.and in all the 120 monthly records. Of
the 150 rural blocké of Kar@ataké. 59 blocks were selected
from three natural regions. The pgriod of continuous availa-
bility being only 7 years for urban areas (since the scheme
started in 1969 onlj for urban areas), only rural blocks
were taken. The procedure of constructing the fertility
histories of women in the sample blocks is explained in

detail in the section on Methodology.

@Due to the fact that in 1976 some more blocks were added
alongwith a few replacements (due to operational difficulties),
the collection of data was limited to the period 1966-76 only.
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Data on Age Composition of Indian Population

Cdlléction of data on a§e has been a regular phenomenbn
in all censuses in India (Census of Indié, 1983). Enumer;;
tors were asked to record ages of respondents in the indivi-
dual slip after ascertaining the age. It is quite common
knowledge that data on age sufferé from discrepencies even in
developed countries. The common bias in age reporting
observed are : (a) deliberate mis~statement, (b) a tendency
to report ages ending in certéin preferred digits and to
avoid others, (c) exaggeration of age at older ages,
 (d) carelessness in reporting; and (e) ignorancé of.correct
age (Census of India’ 1961, 1963). In India, where literacy
levels are very low, ignorance of age is prominent and it is
quiﬁe normal practice for the respdndents to leave estimation
of his or her.age to enumerators which can be nothing but
wild guesses; In cases where the head of the household who
normally supplies information for other members of the house-
hold, it is easy to imagine the quality of reporting, since
the head of the household mayvnot be knowing even his own age
correctly. Further, the ages reported for daughter-in-laws
can only be wild gueéses of the respondent. .

With the quality of data known, different methods oOf
smoothening were adopted by census actuarieé from one census
to another on the data furnished to them by the Census

Commissioners. Here also, the tabulation procedures differed
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from census to census. Till 1951, the'acyuary was furnished
with a statement giving population in prescribed quingque-.
nnial age groups..He was also supplied with the single yéar
age diétribution of a limited number o0f persons of each sex
ranging from 25,000 to 1,00,000 who were selected at random
from representative tracts in some of the major provinces,
and he had to make do with it for study of age biases and
£o construct decadal 1ife tables (Census of India,; 1961,
.1963). In 1951, population count in individual ages for

10 per cent sample was made available and from 1961, tables
for individual age returns were made available for the
entire population.

As Dandekar (1975) has put it, in view of (a) undepen=-
dable vital registration system, (b) high cost of collecting
reliable mortality indek periodically, (c).faith in the
census enumeration agency:and lastly (d) the fact thatvno
other source exiéts, life tébles constructed with census
counts have been depicting mortality trends in India till

nowe.

Methodolog&

Various procedures were adopted in this study to
establish findings. First of all, to understand the role of
different factors on sex'ratio at birth, data were collected

for some European populations for current period. The

-

~N

N\
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influence of (a) crude birth rate, (b) proportion'of still
births to live births, (c) infant mortality rate, ,
(d) proportion of lower‘order'births and ‘(e) age of mother
at first birth, was looked into with the help of multiple
regression analysis. |

| In order to establish the hypothesis that sex ratio at
birth in India has increased in the last 80 years, it is
necessary to see whether the above féctdrs influence sex
ratio at birth in India also. This is done with the help of
data from sample regiétration scheme for Karnataka. The set
of forms 1, 2, 3, 4, 5, 6, 7 and 10 taken together for a
continuous period of time could produce data of reliable
quality on the above variables which was not available so
far for demographic research in India. |

For constructing fertility history of females in-

sample fural blocks of Kérnataka'fOrms 1 to 7 and 10
(Appendix IV) were utilized; Form 10, had é column (later
eliminatéd in 1972) wherein the number of children born
alive or dead earlier to tﬁé current biigh was collected.
This information was utilized to fix the order of birth for
those females who had higher order births. For lower order
births, only those females who entered thevblock after 1966

as wives of the residents of the block were taken. The

following were the steps in constructing fertility history.
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Step I : All formats (numbering 120) of form No,10 were
'collected..They were in chronological order according to
the number of -the bl¢ck. With the help of information in
c01.10 of form No.10 . .i “the names of those women, who
had given birth to children during 1966 and 1972, and who
had births of order 2 and above Qere listed. With the help
of form 2 it was checked whether they outmigrated from the
block in the rest of the period till 1976. These women
formed set I of this study for whom fertility history was

constructed.

SteQAII ¢ All the four sets of form No.2 for a particular.
block were collected (form No.2 is prepared fresh after .
every 3 years). The females who entered the block after
1966 as wives of normal residents were identified and
checkéd whether they stayed on for the whole period (till

1976) . Thes® group?) of females formed set II.

Step III : The relevant columns of the fertility history
for women of set I and set II with the help of form 10 for

the period 1966 to 1976 were filled in.

Step IV : The entries were cross-checked'with information
available in format 3, 4,.5 and 6 for the block for the
ten year period. Thiswgs c;oss-éhecked with the help of

form 2 prepared after every 3 years.
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The fertility history constructed in this manner was
utilised for analysis. The above data are gquite reliable
in nature to study the role of order of birth in sex ratio
at birth foerarnataka, and later generalisedffor Ihdian
population,

To identify the role of sex ratio at birth‘and sex-
differentials in mortality, simulation exeroiees were
undertaken. The variables (a) age composition, (b) sex
ratio at birth:. and (c¢) sex-differentiais in mortality were
taken to understand their influence on the trend. By taking
sex ratio at birth to vary from 104, 105,.... to 108, and
with census actuary life tables of 1891-1901, 1921-31 and
1961-71 for different levels of sex-differentials in
mortality, simulations were done with an initial sex ratio
of 1,000 and 930. In respect of 1891-1901 life table, ooe
had a condition where female mortality wae lower to male ,and
in 1961-71 life table one had vice-versa, with 1921-31
giving almost an identical mortality level for both the
sexes. The populations were projected by component method.

Lastly, by assuming different levels of fertility and
mortality levels at present and also the likely movements
expected by the policy etatements and with trends of sample
registration scheme,-this study has tried to understand the
possible movement of sex ratio of Indian population. The

next stage attempts at a hypothetical exercise in under-
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- standing the sex ratio of Indian population if the number
of births are restricted to two, three or four with the

help of family welfare measures.



CHAPTER III

SEX RATIO AT BIRTH

Variation in Sex Ratio at Birth

Sex ratio at birth, also referred to asfSecondéry sex ’
ratio (United Nations, 1958) has been found to be above
100 for all human populations. Though sex ratio at birth
varies in the range 102 to 108 for different'pOpulétions
it has, however, been genera%ly considered to be constant
for any specifiévapulation over time. In general, popula-
tions of negroid origin have a lower sex ratio at birth in
comparison to white populations. Of the 80 populations
studied by Visaria, 23 populations héd sex ratio af birth
lower than 104, of which 15 were of negroid origin -
(Visaria, 1967). Wherever birth statistics Were maintained
separaﬁely for blacks and whites (United States, Rhodesia
(Zimbabwe), South Africa), blacks have had a lower sex
ratio at birth iﬁ_comparison to whites, |

In order to understand the recent pattern in sex ratio
at birth in different countries, an attempt,waé made to
collect data on births by sex for those countries whose
information was classified as reliable by the United Nations
Population Division and which had more than a million births
during the entire period of 1962-80.

Sex ratio at birth varied between 103.1 for Tunisia

and El Salvador to 107.4 for United Kingdom (Table III.1).



-33=- .

Table IIX.1

Sex ratio at birth for populations 1962-80

N\

51. Name of Country “Period = Births(000's) . Sex Ratio
No. : - .. ... Male . Female at birth
1 3 — 3 5 3
1 Egypt '62-78 11,020 10,297 107.02
2 Libya 63-79 757 718 105{40
3 Tunisia 65-72,74, N -
76-78 1,203 1,167 ° 103.07
4  Canada o ' 62-79 2,914 2,759 105,61
5  Cuba  65-77 1,515 1,436 105.47
6  El Salvadar 62-80. _v&3%460 1,416 103.12
7  Guatemala 62-79 2,134 2,042 104.49
8  United States  62-79 32,596 30,995 105.17
9  Chile 62-80 2,461 2,366 104,04
10 Japan 62-80 17,856 16,742 106.65
11 Malayasia 62-79 2,855 2,712 105.26
12 Sri Lanka 62-74,

. 76-79 3,271 3,152 103.79
13~ Austria . 62-80 1,070 1,015  105.42
14 Belgium 62-80 1.346 1,272 105.82
15  Bulgaria 62-80 1,328 1,252 1106.08
16  Czechoslovakia  62-79 2,310 2,187 105.61
17  France 62-80 7,995 7,602 105.17
18 German Democratic ' o .

Republic 62-80 2,327 2,205 105.51

19 Federal Republic '
of Germany 63~-80 7,308 6,916 105.68"
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Table III.1 (Contd.)

5 p) 3 . 5 3
20  Greece 62-79 1,381 1,292 106.88
21 ' Hungary  62-80 1,523 1,433 106.31
22 . Italy | 62-79 8,157 7,710 105.77
23 Netherlands 62~79 1,998 1,897 105,29
24 Poland | 62-80 5,846 5,485  106.57
25 Portugal 62-79 1,725 1,670 103,29
26  Rumania 62-74 2,560 2,419 105,83
27 Spain 62~76,

78-81 5,775 5,453 105.91
28 | Sweden | 62-80 1,066 994 107.31
29 switzerland 62-79 869 823 105.58
30 United Kingdom  62-79 6,509 6,058 107.45
31 Yugoslavia 62-79 3,614 3,379 106.94
32 Australia . 62=79 2,205 2,088 105,59
33 U.S.S.R.  62-73 26,821 25,502  105.17

Out of'6.p0pulations having sex ratio at birth below 105-El
Salvador, Tunisia, Portugal, Sri Lanka, Chile and Guatemala -
only Portugal can be qqnsideféd as more developed than others.
The European populations as well as Canada, United States and
Australia all had their sex ratio at birﬁh well above 105, The
case of Egypt with a sex ratio at birth of 107 seems to be
unique and requires some probe which, however, has not been

feasible with the available data. Similarly, Portugal with low
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sex ratio at birth needed further probe but it cbuld not be
carried out for similar reason.

At this stage a.question arises as to whether sex ratio
at birth for any couhtry has been constant over time or has
it changed. This question becomes more pertinent in the
light of the data presented in the table III.l1l which has
shown variation in the sex ratio at birth among the developed
populétions, particularly, the white populations of Europe
and people of EurOpean.origin settled in Australia, Canada
and United States of,America. The next section therefore
presents data on the sex ratio at birth for countries for
which time series data covering period of about 100 years or

more have been available.

Sex Ratio at Birth for Earlier Time Periods

Keyfitz and Flieger compiled historical data for some
European populations to build certain demographic indicators
.(Keyfitz and Flieger, 1968) . Time series data on births by

sex have been available for five populations- Sweden, France,
United Kingdom, Netherlands and Belgium. While data for Sweden
has been from 1780, data for France has been from 1851 and
United Kingdom since 1861. Belgium and Netherlands statistics
have béen available since the turn of this century only. The
authors were also able to collect data on crude birth rate,

crude death rate and infant mortality rates for the various
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Table III.2

Trends in sex ratio at birth for some populations

Popula- Period Sex ratio Crude Crude —infant
tion . . at birth - birth death . Mortality
» rate rate rate
- *T L T L T L T T
Sweden 1780- 104.3 107.2 34.5 15,9 26.6% 10.1 211.6 13.5
1980 v .
France 1851-. 104.4 105.2  27.1 14.9 22.3  10.3 © 237.8 9.6
1980 | o :
United Kingdom 1861~ 103.5 107.4  34.6 13.1 21.6 11.8 178.1  11.2 -
| 1980 ' ' |
Belgium 1900- 104.8 105.8 29.4 12.7 19.5 11.2 194.9 11.7
. . 1980 - |

Netherlands 1901~ 105.Z 105.3 32.6. 12,0 17.4 8.2 . 115.8 8e2
1980 : .

*I= Initial; L= Last
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periods covered above.fﬁ STt TTT . Table ITII.2 gives the

T e e

T . El

initial and recent sex ratio at birth, crude birth rate,
crude death rate and infant mortality rate for the above
five pépuiations.

From the above table it is clear that sex ratio at
birth has changed substantially over time in Sweden¥* and
United Kingdom. There has been some increase in sex ratio
at birth in France'between 1851 and 1980, Belgium and ,
Netherlands between 1900 and 1980 but the ihcreases has
not been very strong.

During the period while Sweden and United Kingdom
experienced increases in sex ratio at birth, they experi-
enced very substantial declines in the infant mortality
rates, crude birth rate as well as crude death .rate. The
small increase in the sex ratio at birth of France:between
1851 and 1980 can probably be due to a comparaﬁively low
birth rate at the initial stage.. In contrast, France had
combaratively high death rate and high infant mortality
rate during the later half of the 19th century. This kept
the growth rate of population of that country at a low

level.

*In an exercise on moving averages, Hoem and Linnemann
~found the sex ratio at birth to have increased from about
104 in 1749 to about 106 in 1982. The chart from the
publication is reproduced as Diagram I.
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Figure 6. Annual sex ratios. for live births in Sweden, 1749-1982.
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_As there have been substantial increases in the sex
ratio at birth of sweden and United Kingdom, it becomes
neceséary to consider the reasons that might have been
responsible for the observed changes in the sex ratio at

birth.

Factors InfiuenciégﬁSex Ratio at Birth

The biologicai explanations advanced for sex ratio at
birth being above 100 for human pOpﬁlations are (a) nature's
insurance for higher mertality riske experienced-by males
althrough their life span, (b) Y spermatozoa-travels faster
than X, so that Y reaches X earlier than X to X for fertili-
zation, thus increasing chances of male embryo"fo:mation and
(c) female egg which contains only X, attracts Y more
oftenmer than X (Yung Sun Kang and wen KyooACho, 1962).

While surveying literatﬁre on sex ratio at birth and
its association with diffe:ant factors Teitelbaum (1972) has:
identified 29 different facﬁdrs that are supposed to have an
impact on it, Of these (a) birthlorder and (b) age of mother/
father/parents, have beeﬁ studied extensively. While explain-
ing the low sex ratio of.ﬁegroes, the researchers thought
race to be an influencing factor. Several studies have,
however, did not find race to influence sex ratio at birth
(Ciocco, 1938:; Sfrandskov, 1945; Viearia, 1967: Tietelbaumn,

1970). Hawley(1961) and Visaria(1967) have opined that the low sex
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ratio at birth for negroid origin population could be due to
the prevalence of high proportion of still births to live

births.

Sex Ratio of Still Birthé
_ , — ) ,

Sék ratio of still,births has always been found to be
' above sex ratio at birth for any population with reliable
data (Visaria, 1967). Data for 12 populsations on still births
which have been classified as reliable by the United Nations
Population Division have been collected from 1959-80. In all
these cases the total number of still births for the 22 year -
period exceeded 10;000. Thé sex ratio of still birtﬁs varied
from 106.2 in United Kingdom to 133.7 in Romania. |

All the above populations except United‘Kingdom had»much
-higher sex ratio of‘sﬁill births than sex ratio of live
births (sex ratio at birth) (Table III.3). The sex ratio of
still births was well above 110 in mosfvcases. Strandskov
(1945) found sex ratio of still births to be 133.5 for United
States while Winston (1932) arrived at 128.3; 142.2, 131.1
apd 132,2 for German, French,lItalian and Australian popula-
tions respectively. _

With the knowledge that populations of negroid origin
have higher proportion of_still»births'to livé births, this
might be one of the reasons for low sex ratio at birth
dep}cted-for black segmehts of populations where mixed races

live together. The higher sex ratio of still births in



Table III.3

Sex ratio of Still Births (Late
Foetal Deaths) and Live Births

sl. Country Period - Still Births Sex ratio
No. Male Female *S.B. *L.B.
1 2 3 4 5 6 7
1 Canada 60-75, 38,495 35,149 109.5 105.6
’ 77,78
2 Japan 59-71, 361,135 288, 787 125.1 106.7
73-80 , :
3 'Austria 60-80 13,432 11,439 117.4 ° 105.4
4 Bulgaria 60-80 15,010 12,161 123.4 106.1
5 Czechoslovakia 59-65, 18,171 16, 288 111.6 105.6
' 69-80
{6 France 60-76 109,692 92,268 118.9 105.2
7 Federal Repub- 59-68, 100,939 87,563 115.3 105.7
lic of Germany 70-80
8 Hungary 60-80 16,980 15,260 111.3 106.3
9 Netherlands 60-79 26,831 22,957 116.9 105.3
10 Rumania 60-74 46,876 35,051 133.7 105.8
11 Sswitzerland 60-79 9,366 8,242 113.6 105.6
12 United Kingdom 60-79 106.2 107.4

108,407

100,048

* SeBe.= Still Births;
Source : United Nations Demographic Yearbook,

1975 and 1981,

*L.Be= Live BirthsA

1965, 1969,
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comparison to that of live births leads the discgssiOn into
two directions, viz., (a) what is the sex ratio in a popula-
tion for aborted foetuses, and (b) what are the impacts of

a decline in prOportion of still births to live births on

sex ratio birth.

Sex Ratio in Aborted Foetuses -

It is now vefy much accepted that Y spermatozoa has a
higher probabiliﬁy of reaching X, than X reaching X at the
time of fertilization (Smart and Smart 1976) but one does
not know the exact value of this probability. The sex of
the embryo can be identified very clearly in the sixth week
of pregnancy (Tarner et al. 1966). If one were to take as a
pointer that sex ratio of still births is higher than éex
ratio at birth, one may safely assume that sex ratio at
conception would be much higher than sex ratio of still
births,

When we lock at earlier attempté to know primary sex
ratio (sq} ratio at c0ncep£ion), some scholars hav§ tried to
guess on the basis of whatever scanty data they could lay
their hands on. They have analysed data provided by o
hospitals on foétuses aborted at different stages of
pregnancy.

Some attempts to determine primary sex ratio have been
made by several scholars on the basis of data provided by

hospitals on foetuses aborted at different stages of
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pregnancye. For'example, Degeﬁhardt ét al.(1980) arrived ét
primary ratio of 125 for German population while Winston
(1932) found the primary sex ratio to vary around 160 for
different European populations. Bohle and Heinz (1956)
found the range to vary betweenv160 and 146. A study with
data for 371,625 aborted\foetuses for United States. gave a
sex ratio of 175 (Strandskov 1945).

The various studies c1ted above indicate that sex
ratio of aborted foetuses has been generally higher than
the sex rétio of still births. A decline in the proportion
of ébortions as also still births should theréfofe lead té

a rise in sex ratio at birth.

Impact of Reductlon in still birth Pr0portlon on
Sex Ratio at Birth .

To illustrate this point, aﬁ?ypothetiqal mathematical
" exercise is taken up where the poﬁulation is undergoing
reduction is still birth to live birth proportion over
time, with all other factors remaining unchanged.

Assumptions 3

A

1. Number of live births andvstill births

together per year es 1,000,000
2. Initial sex ratio at birth oo 105
3. Still birth sex ratio S .o 115
4. Reduction in still birth per _ -
quingquennium - .o ‘ 10%
5. Initial pr0portion'of still births to
- live births Set. I 0.15

.

Set. II 0020
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Table III,.4

Hypothetical Cohort of live and still births under varying pr0portions of still births

Still berth proportion 25 per

Year Still birth proportion 15 per cent Still birth proportion 20 per cent
Live births Still births Live births Still births Live births Live births
M F M F M F M F M F M B
I 2 3 3 5 3 i 8 9 10 11 12 13 13 1% 16
x 445,387 424,178 69,768 60,667 105.0 426,829 406,504 89,147 77,520 105.0 409,756 390,244 106:977.93o°23 105.0
X+ 5 452,364 430,245 62,791 54,600 105.1 435,744 414,256 80,232 69,768 105.2 420,454 399,546 96,279 83,721 . 105.2
x+10 458,643‘435.705 56,512 49,140 105.3 443,767 421,233 72,209 62,791 105.4 430,082 407,918 86,651 75,349 105.4
x+15 464,294 440,619 50,861 44,226 105.4 450,988 427,512 64,988 56,512 105.5 438,747 415,453 77,986 67,814 105.6
x+20 469,380 445,041 45,775 39,804 105.5 457,487 433,163 58,489 50,861 105.6 446,545 422,235 70,188 61,032  105.8
x+25 473,958 449,022‘ 41,197 35,823 105.6 463,336 438,249 52,640 45,775 105.7 453,564 428,338 63,169 54,929  105.9
x+30 478,078 452,604 37,077 32,241 105.6 468,600 442,827 47,376 41,197 105.8 459,881 433,831 56,852 49,436  106.0
x+35 481,785 455,828 33,370 29,017 105.7 473,337 446,946 42,639 37,078 105.9 465,566 438,774 51,167 44,493  106.1
x+40 485,122 458,730 30,033 26,115 105.8 477,601 450,654 38,375 33,370 106.0 470,683 443,224 46,050 40,043 106-?
x+45 488,126 451.341 27,029 23,504 105.8 481,439 453,991 34,537 30,033 106.1 475,288 447,228 41,445 36,039  106.3
M'= Male:; F = Female .

Col.6, 11 and 16 represents Sex

ratio of Live Births
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Table I1II.4 gives Mathematical éalculations for the above
hypothetical population. Tablé III.4 clearly show that,
with all other demographic indicators under control,
reduction in proportion of still births to live births,
over a period (say Sd_years wherein the proportion of
still births reduces approximately to 1/3rd to its initial
point), sex ratio at birthfincreases to 105.81, 106,05 and
106.70 respectively in the three sets from 105. Thevhigher
the reduction, the higher the increase in sex ratio at
birth. | |

The above discussion helps in understanding the reasons
for low sex ratio at birth for the populations of negroid
origin. In this regard, Hawley states, “as,a'iu;e, the.sex
ratio a£ birth exéeedé 100 and varies inversely with the
frequency of prenatal losses". He further adds; “where
ﬁrenatal losses are low, as in high ievel-of4living areas of
the west, the sex ratios at birth are usually érounq 105 and
106. On the other hand, in.lcw level-of-living areas, when
the proportion of prenatal losses are relatively high, sex
ratios vary around 102" (Hawley,'1961), Thompson (1974) has
also subscribéd to this §iew. Cénsequently One can presume
that during the different stagés of fédﬂction in still birth
to live birth,proportion, (from high, decreasing, low and
stable) the sex ratio at birth increases if other conditions

are kept under control.
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Other factors influencing Sex Ratio at birth

Having seen the influence of reduction in pr0portion of
still births to live births in.a'pOpulation on sex ratio at
birth, it is necessafy to.look into other factors, if any,
which might be ipfluencing sex ratio at birth. Tietelbaum
enumerated 12 factors as associafed with sex ratio at birth,
namely, (a) Birth order, (b) Family size, (c) Séx of first
born, (d)'maternal age, (e) paternal age, (£f) Relative ages
of father and mother, (g) Blood groups, (h) Birth'Control.
(i) Geographic and climatic coﬁditiOns, (j) Parental occupa-
tién,.(k) Socio-economic status and condition and (1) Sex of
last pregnancy (Teitelbum, 1970).

From the above list, one can easily see that some
factors are interrelated with others and seem to be repeti-
tive. While (a), (b),4c),and (1) can be explainedAwith the
help ‘of the ﬁafiable Birth order, (d), (e) and (f) can be
explained with the help of age of mother at birth of child.
As infanf mortality rate and proportion of stili births to
live births are generally related with the type of-parental
occupétion and socio~economic status of the family, factors
(j) and (k) could be assumed to be represented with the
level of infant mortality rate and proportion of still
births to live births. In view of the fact that data
constraint is there, the other factofs have not been taken

in this study and it is felt that 'the above variables would
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be in a position to explain the sex ratio at birth varia-
~ tion éufficiently. ' ’ )

On the basis of discussion above, én attempt to
understand the factors associated with sex ratio at birth
has been taken up in an exercise on some p0pulati§nsvfor

~

which reliable data is available.
Data base

To identify the facﬁors influencing sex ratio at
birth, data has been collected from United Nations Demo-
graphic yearbooks (Appendix V). In all 31 populations had
reliable data with more than 20,000'live births per year.
For theée-p0pulations, data wére added for 5 years and
average was taken for a}l variables.

In all 5 indiées (ihdependent»variables) were selected
to study their influence oh'sex ratio at birth (dependent
vériable), viz., crude birth rateé, proportion of still
births to live births, infant mortality rate, proportion of
1 to 3 order births to total live births (lower order

births in total births), and mean age of mother at first

birth calculated as,

§¥ Midyear of age~-group x number of births

Total number of l1lst order births
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Crude birth rate z This acts as an indicator of fertility

level of a population at a particular point of times Even
with its defects, this aSSufes sufficient reliability as
. far as one uses ifAtO'underStand the level of birth
control and the number of babies born in a paiticu¥ar

population over period.

Still éifth ratio : Still births divided by live births
per 1,000 for every yéar has been calculated ‘to understand
the impact of decline in still births for a particular |
population. As the sex ratio of still births is higher than
sex ratio of live births, it is anticipated that reduction

in still birth ratio increases 8ex ratio of live births.

Infant Mortality Rate : This acts in two ways and

' represents two variables (a) Mortality level of the popula-
tion and (b) Birth interval. A réduction in infant Mortality
rate amounts to reductién in ¢rude death rate and also
increased birth interval due to longer post-partum

ammenorhea period. Further, it reduces higher order births.

Proportion of 1, 2, 3 order births to total births : This

variable represents birth order variable as an increase in
this proportion suggests a reduction in higher order births.

‘Mean age of mother at first birth : As age of mother at

subsequent births is influenced by her age at first birth,

“the variable mean age of mother at first birth is taken

here.
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The impact of the above 5 variables on sex ratio at
birth has been analysed through regression analysis. 31
pOpulatiOns for which data were available for recent

years have been considered.

Results of Multiple Regression Analysis

The correlation matrix obtained is,

Y X, X, Xy X, Xg
1.000 =0.606  =0.520 -0.443 0,717 0.244
1.000 0.532 0,638 -0.809 < 50.419

1.000 0.626 =~®.690  =0.211
1,000 750,745 ~0.326

1,000  0.376

1,000

Y= Sex Ratio at Birth

x1= Crude Birth Rate

'xé= Proportion of Still Births to Live Births

X 4= Infant Mortality Rate

X4¥ Proportion of Lower Order Births to Total Births

Xg= Mean Age of Mother at First Birth

Except for the vaéiable mean age of mother at first
birth, the other four independent variables have significant
correlation-coefficiénts‘with dependent variable sex ratio
at bifth. As proportion of lower order births to total births

has the largést correlation coefficient with sex ratio at
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birth, it enters the regression analysis first and explains
71.7 per cent of the variation in sex ratio at birth. Entry

of additional variables does not increase the value of R2

value and beta coefficients are insignificant; This is due
to the high values of partial correlation coefficients,
which explains the existence of multi-colleniarity within
the independent variables. ,

In order to understand the effeét of other variables
also on sex ratio at birth, the different variables were
forced into the regression analysis one by one separately.
Though the variables_drude birth rate,'proportion of live
births to still births and ihfant mortality rate had signi-
ficant beta coefficients in the first step, proportion of
lower order births.to total births entered thé'regression~
in the secohd step and tﬁe earlier variable became insigni-
ficaht as beta coefficient was low; This shows the promie-
nence .of proportion of lower order births to total births
for this set of data.

In a second exercise the variable, proportion of lower
order births, was eliminated aﬁd regression was done. In
this exercise, crude birth rate took the position vacated by
the variable proportion of lower order births to total
births. A similar position was obéerved in this exercise as
in the earlier one, as entfy of crude birth rate variable

in the regression reduced the significance of other



variables those were significaﬁtvotherwise._However, the
fact that correlation coefficients of proportion of

still births to live births and infant mortality rate on
sex ratio at birth were significant, they meri; coﬁsidera-r

tion for analysis.



CHAPTER IV

SEX RATIO AT BIRTH IN INDIA

The aim of this Chapter is to see how far birth order,
infant mortality rate, still birth to live birth proportion
and age of mother influence the sex ratio at birth for

India.

Studies on Sex Ratio at Birth in India

The low éex'ratio in India led thgjéarlier Census
Commissioners to formulate many hypotheses to explain this
'phenomenon. As the sex ratio in Britain and most of the
European countries during the latter part of the 19th
century was favourable to females, earlier Census Commi=-
ssioneré\wefe at a loss to find sex ratio in India which was
more masculiné. Thefﬁénsus reports prior to 1901 explained
under-enumefation of females as a significant factor. This
hypothesis sustained in the 1881, 1891 and 1901 censusés as
the séx ratio improved with each census. The Census
Commissioners for 1901 census studied this aspect in some
detail and was of the view that the low sex ratio in India
was due to differential registration by‘sex of vital events
compared to the actual occurrence of the events. He implied
that sex ratio at birﬁh was ah important factor in explain-
ing the low se# ratio of Indian population. He referred to
the discussions which took place in Britain on the varia-

tions in the sex ratio at birth for some of the European



p0pulationé.'These discussions indicated that sex ratio at
birﬁh was related with race, climate, consanguineous
ma:riages, polyandry and age of parents (Natarajan, 1972)
mainly bﬁt because of non~availability of data on these
factors.he could not examine this issue further. Some other
Census Commissioners also felt the need to explain the low
sex ratio of Indian population and were of the view that
probably sex ratio at_birth was feSponsible for the observed
phenomenon. Because of the non-availability of data, it
remained basically a speculation.

Analysing data from the civil registration system
Visaria (1969) found no ground to assﬁme that sex ratio at
birth in India was exceptionally masculine as, acéording to
him, it was within the normal range of 104 to 107. Visaria
had also found that sex ratid at birth for the population of
negroid origin varied within the range of 102 to 104
(Visaria, 1967). As the factors that could affect the sex
ratio at birth, viz., high birth rate, high infait mortality
rate, high prOportion‘of'foetal losses, low proportion of
lower order births and low age at marriages for females, in
India in the early part of this century were quite similar
to those that prevailed in the negroid populations, it.is
not clear as to why a different range of sex ratio at birth
was assumed for_;ndia'by him., Although Visaria was of the

view that the proportion of still births is a sighificant



factor in determining the sex ratio at birth, he left the
matter at‘that probably because no reiiable data were
available td_him at that time. It is noteworthy, that by
safigg that the sex ratio at birth in India was within the
range of 104 to 107, he probably accepted the fact that
sex ratio af birth changes within a certain rangé;

The analysis of hospital data for different regions
of India covering the pefiod 1949 to 1958 b? Ramachandran
(1964) gave a sex ratio at birth of 106.4. Das et al.(1934)
and Nair (1936) also analysed hospital data and got the
values of sex ratio at birth between 107 and 108. All these
researchers felt that the estimate of sex ratio at birth
was é little too high because of small sample size available
to them. The high sex ratio at birth based on hospital
records could also be due to higher proportion df 1owe}
order births and in many cases due to the fact that still
births could be saved substantially due to better medical

attention at the time of deliveries.

Estimates of Sex Ratio at Birth for Indian Population

The earliest registration system of reliable quality
was for “proclaimed clans" (Census of India, 1960) and was
utilized by Hardy, the censua actuary for the 188{,-1891
and 1901 censuses, for constructioﬁ of life tables for India
for 1872-81, 1881-91 and 1891-1901 decades; The data was

utilized to estimate mortality at age 0. Hardy considered
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the data on births by sex for the.proclaimed;clans of the
North West Frontier Agency to be reliable only from
1875-80 wherein the police was given the responsibility
to register all births and deaths of infants. He arrived
at a sex ratio at birth of 106.47 for that period.

The sex ratio at birth as reported in the 1911 census
report (probably based on civil registration system) varied
from 104.4 to 108.2 for different regions of the country
(Census of Indié 1911, 1911). This sex ratio at birth was
largely comparable with tﬁe sex ratio at birth observed in
contemporary European populations. It is noteworthy that the
sex ratio at birth in Punjab was 110 and that of North-
Western Frontier Province waé 122.1, These observed sex
ratios at birth became doubtful in view of £he fact that the
highest'sex ratio at birth observed for the European
couﬁtries was 113.2 for Greece. As indicated earlier the
Government of India initiated the sample registration scheme
on é pilot basis for rural areas in 1964 and this was made
permanent from 1966 onward. The sample registration scheme
estimates of sex ratio at birth for 1968 and 1969 were 108.4
and 107.8 respectively (Vital Statistics, 1972b).

As indicated above the sample registratidn écheme
starting from 1966 has continued over  years and fas esta-
blished itself as.the‘only source of reliable data on births,

deaths, infant deaths, sex ratio at birth etc. As already



explained in Chapter II, sample registration scheme provided
longitudinal data for a set of villages for a period of 10
years by 1976..The$e data can be utilised to estimate the
proportion of still births to total births, age of mother for
all births, birtbs by birth order etc. Although theoretically
it was possible to carry out this exercise for thé whole of
the country, the work involved was tremendous and original
sample registration scheﬁe forms could not be obtained for
different péfts of the country. The Registrar General, India,
was kind enough to allow this researcher to go into the
sample registration scheme records f;om 1966 to 1976 for
Karnataka which helped him to obtain estimates on these

variables for that State.

‘Data from Sample Registration Scheme, Karnataka

| Da;a for 210 blocks of Karnataka were analysed for three
kKinds of analysis, viz., (a) to estimate the ratio of still
births to total births, (b) sex ratio at birth and (c) age of
mother and sex ratio af birth. Lonéitudinal data relating to
59 rural blocks éovering 2,298 women in reproductive ages
between 1966 and 1976 were analysed to estimate the distribu-
tion of live births by birth order. The methodology adopted

for creating the data by birth order wWas explained in

Chapter II.
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Order of Birth

Non-availability of reliable data on order of birth
in the past has hampered attempts to study the relationship
of sex ratio at birth and order of birth in India. Many
studies were undertaken in European countries and United
States to find relétionship of birth order on sex ratio
at birth with the help of registration data. On the basis
of data for United States for different periods Macmohan
(1951), Macmohan and Pugh (1953), Myers (1954), Novitski
and Sandler (1956) and Russell (1969) found higher masculi-
nity in sex ratio in lower order births than in higher order
births. Studies for other populations undertaken?%unakuddin
(1957), Salamon (1959), Edwards and Fraccaro (1960);
Pollard (1969) and Gaffinkel and Servin (1976) for Pakistan,
Huﬁgarian, Swedish, Australian and New York city populations -
respectively, have substantiated the findings arrived at for
United States population. Kullback (1971) on the basis of
data for 36,636 families found a cousi;tent deélining treﬁd
for the first four lower order births and they were 108.0,
106.5, 105.4 and 105.5 respectively. Renkoken (1962) found
a linear ‘declining trend with incréasing‘birth order. Maﬁhew
(1947) on the basis of data from Indian hospitals found
results similar to those in European countries and United
States. Pakrasi (1971) oh the basié of data from National

Sample Survey found that in the first order births males

*



-58=

significantly predominate but found no significant relation-
ship for second and higher ordér births. Karkal (1976) found
.no relationship between sex ratio at birth and birth.o;der
afier analysing ferﬁility history for 3,569 women by birth
order. Sample registration system found a ﬁery clear tfend
with increasing birth order for year 1968 while for 1969 no
clear trend was visible (Vital Statistics, 1972b). No
attempt has been made by the Vital Statistics Division to
look into this aspect though data were available in 1972
(Vital Statistics, 1976).

Data from different schedules of sample registration
scheme for 10 years were taken to construct fertility history
of women belonging to 59 villages from all the four regions
of the State. Data were collected in household form No.2 by
the village level enumerators at the beginning of the
period and updated from time to time by the_enumerators after
making,ehtries for the persons joining the household either
through migration or by birth and deleting the earlier
entries if some outmigratibn from the household has taken
place or if a death has taken‘place over time., This form'is
replaced after a'lapsé of three years (six half yearly
surveys) and the process is repeated during the next half-.'
yeafly survey and'is maintained for the next three years in-
the same fashion as was done in the earlier block of three

years. For this study, three sggrof household forms were
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takén into consideration. These sets helped in identifying
these womén who 1iveq continuously within.the block between
1966 and 1976. Thasé forms helped in creating the fertility
histories for all-those women who were within the block from
the beginning of the scheme. This became feasible beéauée'
between 1966 and 1971} an additional information regarding
the total number of previous births was recorded along with
the information about; the current birth whibﬂ took place
during this peribd. Fertility histories were'als§ created for
those women who entered the block through marriage and
started reproduction éfter 1966. It is quite possibléfih a
number of cases the fertility histories created this way
covered only a part of the total reproductive period for a
majority of women.

In all, fertility historfésmene created for 2,298 Qomen.
These women gave birth to 5,989 babies between 1966 to 1976,
giving an. average of 2.6 births per mother over a ten year
period. The sex ratio at birth worked out to 104.3. Table 1IV.1
gives the distribution of 5,989 births by birth order and
sex. |

The table also gives the sex ratid at birth by birth
order as well aé.the cumulative sex ratio at birth taking into
consideration the particular birth order and all births prior
to that birth order. It is cleafly observed from this table

that the sex ratio at birth'declined systematically between



Table IV.1

Distribution of babies by
birth order and sex

- Birth . . - .
order 1 2 3 4 =3 6 7 8 9 10+ Total

Births
. M 463 546 538 504 402 279 155 100 45 26 - 3,058

F 377 483 527 509 403 294 .196 90 40 12 2,931

Sex=

ratio

at . : *
birth 122.8 113.0 102.1 99.0 99.8 94.9 96.5

Cumu-

lative ,

sex- N .

ratio 122.8 117.3 111.5 108.2 106.7 105.4 104,.3*

*96,5 and 104.3 represent sex ratio at birth and cumulative
sex ratio at birth respectively for order of birth 7+.

the first order births to the fourth order births. The later
order births had sex ratio at-birth.éf less than 100 but they did
not show any consistent pattern. The declining trend in the sex
ratio at birth with the inclusion of hiﬁher order births is more
clearly observed when one examines the cumulative sex rétio

at birth.

Impact of the Reduction in Still Births on Sex Ratio at Birth

The data for 150 rural blocks of Karnataka from 1967-1976
(10 years) gives a sex ratio at birth of 104.3 (Table IV.2). It _

is to be noted that the sex ratio at birth arrived at for the
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Table IV.2

Sex ratio of live births and still
births for rural Karnataka 1966«76

, Live birth ;gtill birth Sex ratio
Year M ‘ F M F Live -Still All
- births births Dbirths
1967 3,027 3,048 - 72 58 99.3 124,.1 99.8
1968 2,945 2,638 58 52 116.6 111.5 116.6
1969 3,019 2,788 76 52 ‘108;3 146.2 109.0
1970 3,073 3,048 65 64 100.8 101.6 100.8
1971 3,076 2,803 55 45 109.7 122.2 109.9
1972 2,944 2,866 - 74 59 102.7 125.4 103.2
1973 2,723 2,623 61 52 103.8 117.3 104.1
1974 2,623 2,659 '51 44 98.6 115.9 . 28,9
1975 2,777 2,670 40 52 104.0 76.9  103.5
1976 2,952 2,814 59 33 104.9  178.8 105.8

TOTAL: 29,159 27,957 611 511 104,.3 119.6 104.6

M = Male; F = Pemale

births of 2,298 women also was 104.3. The sex ratio of still
pirths based on 1,122 events was 119.6. The estimate of sex
ratio at birth of 104.3 could be considered with 95 per cent
confidence limits. to lie between 104 and 105 for Karnataka

(Viséria, 1969, p.26). It is clearly seen that the éex ratio

of still births was well above the sex ratio at birth.



At this stage it was thought desirable to compute the
sex ratio at birth in Karnataka by changing the propor&ion
of still births to total live births (an exercise similar
to the one carried out in Chapter III for a hypothetical
population). For this purpose it was assumed that the pro-
portion of still bir%hs to live births was ten per cent and
it declines'tobjust ope per cent under the schedule of
decline as indicated in Table IV.3. The sex ratio at birth
in the populatioﬁ of Karnataka changed from 103.0 when the
proportion of still births to live births is assdmed to be
10 per cent to 104.4 when this proportion fell down to one
per cent only. This exercise clearly indicates the effect of

reduction in ;till births on sex ratio at birth.

Age of Mother

As indicated earlier, age of parent at the time of birth
of the child has been widely discussed by scholars. Some
researchers ﬁave restricted their discussions to one of the
parents while others have discussed it with reference to both
parents. Macmohon and Pugh(l953), Myers (1954), Moore.(1958),
Pollard (1969) and Rostron and James (1977) found a definite
declining trend in sex ratio at birth with increases in age
of mother while Mathew (1947), Macmahon (1952), Garfinkel and
Servin (1976) and Karkal (1976) found,no relation between ,

those two variables. Macmahon (1952), however, found father's

age to influence sex ratio at birth in the same way as others
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Table IV 3

Sex ratio at birth for live births with
varying proportion of still births (Still

birth sex ratio assumed to be 120)

Proportion of Number of births Total Sex ratio
still births M F at birth
to live births
0.10 26,593 25,821 52,414 103.0
0.09 26,910 26,086 52,996 103.2
0.08 27,229 26, 350 53,579 103.3
0.07 27,546 26,615 54,161 103.5
0.06 27,865 26,879 54,744 103.7
0.05 28,182 27,144 - 53,326 103.8
- 0.04 28, 499 27, 409 55,908 104.0
0.03 28,817 27,674 56,491 104.1
0.02 29,135 27,938 57,073 104.3
0.01 29, 453 28,203 57,656 . 104.4

M= Male; F= Female

found with respect to mothers age. This result was further

supported in studies conducted by Novitski (1953), Renkonen

(1962) and Pollard (1969). One bf the studies even contended

that there existed a twelve year cyclé in the life of malés,

which reduced the production of Y spermatozoa in them.

,In this study, data for all 150 rural blocks and 60

urban blocks of Karnataka has been taken up for anélysis.
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The sex ratio at birth for rural areas was 104.7 and for
urban it was 107.5.
The actual equation comes out to be
Y = 105.64 + (=0.115)X
Since &E'coefficient is negative here, an increase in

‘the age of mother implies a lower sex ratio at birth.

Discussion and Conclusion

The data for karnataka have clearly indicated that sex
ratio at birth rises with, (a) the higher proportion of lower
order births to total births and (b) the declining proportibn
of still blrths to live births while a negatlve relationship .
has been found between age of mother and mex ratio at birth.
Assuming Karnataka to be a representative State for India one
can then safely assume ’ that a higher proportion of lower
order births (three or below three) to 'total live births and
a decline in the proportion of still births to live births
would have led to a rise in-sex ratio at birth in India.

To esteblish that there has been a change in the propor-
tion+*of lower order births to total births in India over a
period of time one may take the crude birth rate as a proxy
variable. The crude birth rate was at a hlgh level of 49 in
‘the beginning of this century. This was feasible w1th four or
higher order births forming a substantial share of the total
births. The reduction in birth rate observed specially during

the 1960's and the 1970's shoqld have resulted in an increase



in the proportion of lower order births (three or less than
three) during this period and a consequent increase in the
sex ratio at birth.

In a population where the infant mortality rate is very
high, there is a great likelihood that the proportions of
.still births to live births would also be high. The estimétes
are that the infant mortality rate in India in the beginning
of this céntury was around 300, Although we do not have any
data to indicate_whaf should have been the proportion of
still births.to live births with such a high infant mortality
rate, it is beiieved that this proportion was sufficiently |
high at that timé. There has been a monotonical decline in
the infant moftality réte and one may safely assume that the
proportion of still births to»livepbirths has also declined in
the country over the past 80 years. If it is so, the implica-
tions are that the sex ratio at birth has increased substaé-
tially between 1901 to 1981.

Taking these two factors together, as a pfoceés of
induction, one may deduce that the sex ratio at birth in India ,
was somewhat lower at the beginning of this century compare&
to the one found in the post-world war II period. Further, if
the above trend of inéreasé in the proportion of lower order
births to totai live births and also the decliﬁes in propor-
tions of still births to live births continugij?in the future

as one may assume from the nature of the populations policies
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pursﬁed in this country one may expect a further improve-
ment in the séx ratio at birth.

Keeping this in view, the next Chapter presents
simulation analysis to bring out the impact of changes in
sex ratio at birth on over all sex ratio of the population
when the‘mortality differential by sex is controlied. It
also presents the analysis whén changes in the sex~

differentials in mortality are also considered.
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Table IV.4

Age of mother and sex 6f the
child for rural and urban

areas (Karnataka State 1967-76)

Urban

Age No. o§u£2iies  Sex ratio No. ‘of babies iixbiitio
: at birth

_X M F X X+ M F X X+

1 2 3 4 5 6 7 ) 9
14 55 - 63 87.3 104,7 8 15 53,3 107.5
15 233 174 133.9 104.7 34 53 64.2. 107.6
16 521 492  105.9 104.5 116 79 146.9 108.1
17 634 606 104.6 104.5 141 126 111.9 107.5
18 1,260 1,261  99.9 104,5 268 258 103.9 107.4
19 1,153 1,074 107.4 104.8 219 220 99.5 107.6
20 1,675 1,589 105.4 104.7 472 435 108.5 107.9
21 1,327 1,205 110.1 104.6 303 275 110.2 107.9
22 1,446 1,393 103.8 104.2 408 364 112.1 107.7
23 1,113 1,052 105.8 104,2 283 287 98.6 107.3
24 1,173 1,119 104.8 104.1 285 . 275 103.6 108,0
25 1,525 1,433 106.4 104.1 464 439 105.7 108.4
26 1,433 1,265 113.3 103.8 350 297 117.8 108,.9
27 856 900  95.1 102,7 218 216 100.9 107.7
28 1,272 1,198 106.2 103.4 362 315 114.9 108.5
29 895 855 104.7 103.0 202 152 132.9 107.3
30- o

34 4,328 4,271 101.3 102.8 948 932 101.7 104,9
35- '

39 2,435 2,322 104.9 501 473 105.9

40- | ‘ .

44 900 869 103.6 185 156 118.6
45+ 242 230  105.2 | 46 41 112,2
TOTAL 24,476 23,371 104.7 5,813 5,408 107.5




CHAPTER V

. N o
INFLUENCE OF CHANGING SEX RATIO AT
 BIRTH AND SEX-DIFFERENTIALS IN
MORTALITY ON SEX RATIO IN INDIA

Introduction

PODIEE R g s S 4,.,—

C e

-By considering the possibility of decline in the propor-
tion of still births to live births and increase in
proportion of lower order births to total births in India‘'s
p0pulatlon over the past 80 years, the prev1ous Chapter
tried to establlsh the . likellhood of’ changing sex ratio at
blrth, in the sense, that it was {Jow earlier and increased
over a period of time. It was, however, not feasible to
establish as to what might have been the exact sex ratio at
birth in the beginning of the present century.

As regards sexédiffefentials in mqrtélity, the life
tables genérated by the census actuaries for the various
decades have been utilized hefe@ (bavis, 1951; Censué of India,
1960; Census of India, 1961, 1980; Census of India; 1971,
1977a). Dasgupta (1971) constructed a fresh series of life
tables for India from 1881 onwards upto 1961 adopting the
stable p&pulation technique uniformly. He found that the gap
between male and female expectation of life at birth had
incréased over time implying greater morfality for fgmales in
different age brackets compared to males. Similarly, Mukhgrji
(1977) élso found that the sex-differential in mortality
incfeaséd'over time. |
- @While analysing the low sex ratio of India's population and
establishing that it is the sex-differentials in mortality .

which has been responsible for the observed pattern Visaria!h
also utilized the available life tables (Visaria, 1969)




Having established that the sex ratio at birth in India
was increasing over time and not@ﬁgi:from the life tables
that géx-differentials in mortality was increasing, becoming
more and more unfavourable to females, it ndw remains to be
Seen as to what could have been the contribution of two
factors separately in the decline of sex ratio of the total
population. AS it has not been feasible to carry out this
analysis for the past, this Chapter presents simulation
model to briﬁg out the effect of these two factors by exten-
ding the exercise over a period of 100 years till the stable

stage is attained.

Estimates of Mortality by Sex for India

In India, estimates of mortality of some re1155112§§} by
sex and age have been available from census actuaries life
tables. The criticism against the census actuaries estimates
has been that (a) in the name of smoothening the age daté, the
heaps and troughs have been ironed out to such an extenﬁ that
the validity of mortality index became suspect (Mitra 1978),
and (b) the changing methodology utilized by the different
census actuaries have affected comparability adversely;

With advances in stable population theory and with the
development of Mogel life tables by United Nations (1955) and
later by Coale and Demeny (1966), it has become feasible to
adopt an uniform methodology to work out life tables for the

past without necessarily going into the smoothening of age
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data. AsrinAicated earliér, Dasgupta constructed life tables
for 1881, .ccec0eses 1961 and Mukherji gstimated expectation of
life at birth and at age 5 for 1901, 1911, ... , 1971.

it would be useful to compare the estimates of‘expécta-
tion of life at birth by sex obtained by the various census
actuaries including Davis (1951), Dasgupta (1971) and
Mukherji (1977) starting from 1891-1901 decade to 1961-7i.
Table V.1 below gives estimates of expectation of life at

birth by sex for three sets.
Table V.1

Estimates of Expectation of Life at
Birth by Sex for India 1901-71

Period Census . .
actuaries ___Dasgupta - Mukherji
M F M F M F
1891-1901 23.6 24.0 22.9 24.1 20.1 21.8
1 1901-11  22.6 23.3 23.0  23.3 23,9 - 23.4
1911-21 19.4 20.8 25.2  24.5 20,1 20.9
1921-31 26.9 26.6 29.9°  28.7 28.1 27.8
1931-41  32.1 31.4 32.3 32.9 33.1 31.1
1941-51 32.5 31.7 38.6 37.1 34.9 = 32.5
1951-61 41,9 40.6 49.0  45.2 37.9 37.7
1961-71 46.4 44.7 N.A. N.A.  46.3 41,7

Source: (1) United Nations, 1982, p.153
(2) Dasgupta, 1971, p.410
(3) Mukherji, 1977, p.198, 202, 240
" The male-female-differential in the estimates of expecta-
tion of life at birth obtained by Dasgupta have fluctuated

sharply over time, for example, the female expectation of
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life at birth was higher than male expectation of life at
birth duriﬁg 1891-1901, which became unfavourable to femates
by 191i decade and reméined_so during 1921-31 with a gap of
1.2 yéars (Table V.1). The expectation of life at birth for
females however became higher according to his estimates
during 1931-41 decade'by 0.6 years but again declined in
1941~51 decade and the difference was 1.5 years. It is
difficult to understand a gap of about 4 years in the expec-
tation of life at birth for.fe@ales in the 1961 decade.

Mukherji's estimates_of male and female expectation of
life at birth seem to be a little more consistent but a
differeﬁce of 4.5 years in the expectation of life at bitgp
for 61~71 decade does not seem to be reasonable. He has also
not given any expiénation for such a large differential whenl
the differential in 1951-61 decade was oﬁly of 0.2 years.'Inv
cﬁntrast, the difference'between male and female expectation
of life at birth has not been even of 2 years in any of the
8 life tables of the census actuaries from which the estimates
of expectation of life at birth have been taken. Further,
.the gap between the male and female expectation of life at
birth has followed a linear trend without sudden fluctuations
in the life‘tab;es constructed by the census actuaries. Conse-
quently, for this exercise the present researcher preferred to
utilize the census actuaries life tables overlotheré to take

account of the sex-differentials in mortality.
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Although one could utilise all the available life tables
~generated by the census actuaries to take into account the
changing pattern of sex-differentials in mortality, it was
felt sufficient enough if three lifé tables could be picked
out of the whole set which represented three different condi-
tions, viz., (a) where the females had advantage over males
in terms of expectation of life at birth, (b) where the |
advahtage was wiped out and the expectation of life at birth
for the.sexes was almost similar and (c) where females had
the maximum disadvantage over males.

In the‘@ensus‘actuariés life tables, the life tables of
1891-1961, 1901-11 and 1911-21 had higher female expectation
~of life at birth than that of maies. It is,,howeve?, noté—
woréhy that the expectation'of‘life at birth of males and
females declinéd over time in those iife tables. This was due
to abnormal mortality conditions during both the decades
(1901 to 1921) as has beeh documented by Mitra (1978). Conse-
quently, it was thought more appropriate to take the life
tables of 1891—1901 decade to represent the first condition.

The male expectation of life at birth became higher than
that of female during 1921-~31 decade by a small amount of 0.3
vyears. This was the decade which did not suffer by any severe
epidemics or famine conditions. This is taken to represent the
second condition. Finally, the life tables for 1961-71 decade -

which again refers fairly normal situation had the maximum gap

-



-7 3=

.between the male and female expectation of life at births
and therefore Has beeh taken to represent the third
condition.@ .

As said earlier the influence of changes in the sex
ratio at birth and changes in the sex-differenéiéls in
mortality on éex ratio of the Indian population has been
analysed below. The sex ratio at birth has been changed
from a level of 104 to 108 changing it by one point every
time. The life tables are used for 1891-1901, 1921-31 and
1961<71 decades.

The initial age distribution of the population can
~also influence the sex ratio of the pépulation differentially.
() To take account of this factor one simulation exercise
has been carried out bj taking exactly the same age composi-
tion for the males and females at the starting point.~
Another exercise has been carried out by using'the smoothened
age distribution of the’1971 census (Census of India 1971,
1977b). |

Component method has been adopted to project the popula-
tion for future dates. Since this exercise is.not really
meant;@é}generate population projections for future dates
only one set of age specific fertility rates, obtained from
the Fertility Survey 1972 (Vital Statistics, 1975), have been

-utilized.

@The life table for 1971-81 decade was not available when
thi§ exercise was undertaken and has not yet been published.
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Results of Simulation Exercise

In order to analyse the impact of the change in sex

ratio at birth only on sex ratio, in the first simulation

the age composition of the male and female population at

the starting point (1971) has been taken exactly the same.

Further, mortality pattern for females has been taken

'exactiy tbe same as that for males from the 1961-71 life

table. The results are presented in Table V.2 and cover a

period of 100 years (1971-2066) which also guarantees the

stable pOpulation in the final stage..

Table V.2

Trends in Sex Ratio with 1961-71
Male Mortality Level and 1971 Male

- Age Composition for both Sexes

Sex Ratio at Birth

Year ' _Re v _
108 — 107 — 106 105 104

1971 <%, 000 1,000 "y, 000 1,000 1,000
1976 988 - 989 991 992 994
1981 976 976 982 985 988
1986 967 971 975 979 983
1991 959 964 969 974 979
1996 . 953 : 958 964 970 976
2001 ' 947 954 960 966 973
2006 943 949 956 963 970
2011, 939 946 953 961 968
2016 935 943 951 959 967
2021 933 941 949 957 965
2026 931 : 939 947 955 964
2036 929 937 946 954 963

926 935 944 953 962

2066
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The table indicates a monotonical decline in the sex ratio
as you proceed from 1971 onward. The sex ratio in the
stable stage comes to 962 if the sex ratio at birth is
taken at 104 and to 926 if the sex ratio at birth is taken
at 108, The table clearly brings out the impact of sex
ratio at birth on sex ratio of any population.

To make the‘exercise a little more realistic,,the age
composition of India's p0pulat£on as obtained in 1971 census
and smoothened by the office of the Registrar General
(Census of India 1971, 1977b? has been utilized in the second
exercise but the sex-différentials in mortality isbstill
assumed_io be nil. -In this case the sex ratio has continu-
ouély increased if the sex ratio at birth is assumed at 104
to 107. It is only when the sex ratio at birth is taken at
108, there is a decline in the sex ratio to 926 in the final
stage. It is noteworthy that the sex ratio would remain
constant at 930 for a périod of 35 years even in this extreme
case. As one would expect the sex ratio in the stable stage
is independent of.the initial age composition as the laét
line in tables %2 3nd V.3 have been exactly the same.

One may conclude from tables V.2 and V.3 that if the

| sex—-differentials in mortality wipe out completely, probebly
930 is the lowest sex ratio and one should expect that it

would improve over time if sex ratio at birth remains between
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Table V.3

Trends in Sex Ratio with 1961-~71
Male Mortality Level for both
Sexes and 1971 Age Composition

Year ' Sex ggtio at Birth _1
. 108 107 ~106 105 104
1971 930 .- 930 - 930 930 930
1976 930 931 932 934 935
1981 930 - 933 935 938 941
1986 930 934 938 - 942 945
1991 930 935 940 944 . 949
1996 930 936 941 947 953
2001 930 936 942 . 949 955.
2006 930 936 943 950 957
2011 929 * 936 943 951 958"
2016 928 936 943 951 - 959
2021 928 935 943 952 960
2026 927 935 943 952 1960
2031 927 935 943 952 961

. 2066 926 935 943 952 962

The next exegcise shows that changing the level of
mortality, whether it is very high (as depicted by 1891-1901
- 1life tabie) or is comparatively low (58 depicted by 1961-71
life table), when no sex-differentials in mortality is
assumed,-has no impact on the ratio in the stable stage as

the same comes to be 952 .if sex ratio at birth is taken as
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105 in all the three cases, 943 when sex ratio at birth is
" taken as 106 and 935 when sek ratio at birth is taken as
107.

To analyse the iﬁpact of sex-differentials in mortality,
in the next situation the age composition was taken as that
of 1971, the sex ratio at birth was assumed to be at 105 and
the life table for males and females of 1891-1901, 1921-31

and 1961-71 were used (table V.4).
Table V.4

Trend in Sex ratio (Age composition
1971 census count, sex ratio at '

birth 105) _
Year ~~Life Table Life Table Life Table
, 1961-71. 1921-31 1891-1901
1971 930 - 930 930
1976 929 931 936
1981 | 929 | 932 942
1986 _ 930 929 947
1991 | 930 929 951 -
1996 ) 930 . 930 954
2001 | 939’ 931 956
2006 | 930 931 958
2011 929 931 960
2016 929 931 961
2021 929 930 962
2026 929 . 931 963
2031 929 931 963

e . e oo e
e e e e
. e e .0 Py

LN 1 * o .0 . &

2066 - » 929 - 931 - 965
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‘Under the condition of higher female expectafion of
~life at birth than males, as one would expect the sex ratio
improves from 930 in 1971 to 965 in 2046. When the expecta-
tion of life at birth is similar, there is practically no
change in the sex ratio over time. This has fluctuated
between 929 and 932 sfabilizing at 931. When the 1961-71
life table with male and femaie mortality schedules are
uéed, again there_i§ hardly any further change in sex ratio.
It has remained almost at the same level and finally
 stabilized at 929.

Here it was assumed that 1961-71 life table represented
the wcrét situation in réspect of sex-differentials in
mortaliﬁy. If the differentials énlarge further becoming
still more”unfavoﬁrable_to females probably there may be a
decline in the sex ratio below the 1971 lével..In the
alternaiive_one,may say ihat probably 1971 represented the

Critical Point in this respect. '_ .

Impact of Simultanequs Changes in Sex Ratio at Birth and
Sex-differentials in Mortality |

- Table V.5 represents the overall sex ratio for differ-
ent quinquennia$>starting from 1971 upt072066. Here the age
distribution is taken as that of 1971, and the separate
mortality schedules of 1891-1901, 1921-31 and 1961-71 decadal
life tables for males and females have been taken. The sex

ratio at birth is made to changé from 105 to 107. However,
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computations were also done with 1961-71 life tables with
sex ratio at birth of 104 énd 108. As one would expect,

in the stable stage, the sex ratio increases from 930 to
965 if the mortality differentials are those of 1891-1901
life table when the sex ratio at birth is 105, to 956 when
the sex ratio at birth is 106 and to 947 when the sex.ratib
at birth is 107. This'implies that some of the advantage of
loﬁer mortality among females in comparison to males is
nullified by the increase in sex ratio at birth.

When the 1921-31 life tables are used there is
practicaily no change in the sex ratio if ihe séx ratio at
birth is 105. Thé sex ratio declines by about 8 points in
the stable stage if the sex ratio at birth is 106 and by 17
points if the sex ratio at birth is 107. If the sex ratio
at birth of 104 were used with the 1921-31 life tables,
looking at the above trend, which indicates a decline in the
sex ratio by 9 points with an increase of sex ratio at birth
of one point, the overall sex ratio would have come to 940.

With the usé of 1961-71 life tables, with the sex ratio
at birth of 104; one Qets improvemeht in the QVérall sex
. ratio and it stabilizes at 938. There is again a decline in
the sex ratio by'9 pbints with every unit increase in the
sex ratio at birth. Hence, with a sex ratio at birth of 108
the overall sex ratio deciines to 903 with 1961-71 life

table‘o



Table V.5

Trends in Sex Ratio with 1971 age composition
and different life tables '

Year ‘ Sex — ratio at____ birth_ -
108 _ 107 106 — —_ 105 104
‘ 61~71 = 91-01 21-31 61-71 ~91-01 21-31 61-71 ~91-01 21-3T 61-71 ~61-71
1 2 3 4 5 6 7 8 9 10 11 12
1971 930 930 930 930 930 930 930 930 930 930 930
76. 925 934 928 926 - 935 930 928 936 931 929 930
81 921 937 926 924 939 929 927 942 932 929 932
86 919 940 922 922 943 925 926 947 929 -~ 930 934
91 916 942 920 920 946 924 925 951 929 930 934
96 913 943 919 919 949 924 924 954 930 930 935
2001 911 944 919 917 950 . 925 923 956’ 931- 929 936
06 910 945 - 917 916 951 924 923 958 931 930 936
11 908 945 916 915 952 924 922 960 931 929 937
16 907 945 916 914 . 953 923 922 961 931 929 937
21 906 946 915 913 954 923 921 962 930 929 1937
26 905 946 915 913 954 923 921 963 931 929 937
31 904 = 946 914 912 955 923 920 963 931 929 937
36 903 947 914 912 955 923 920 964 931 929 937
41 903 947 914 911 956 922 920 965 939 = 929 937
46 903 947 914 911 956 922 920 965 931 929 938
51 903 947 914 911 956 922 920 965 931 929 938
56 903 947 913 = 911 956 922 920 965 931 929 938
61 903 947 913 = 911 956 922 920 965 931 929 938

2066 903 - - 947 913 911 956 922 920 ° 965 931 = 929 938
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Share of Sex Ratio at Birth and Sex~-differentials in

Mortality in the changes on overall Sex Ratio

14

In an exercise of the pfesent nature it is useful to
understand the iﬁpact of two factors - sex ratio at birth
and sex-diffe:enéial in mortality - on the overall sex
ratio separately; For this purpose it is necessary to -
start with overall sex ratio of 1,000. The analysis has
been carried out (Table V.6 which presents the trend in
sex ratio) by taking 1961-71 life tables and sex ratio at
birth of 105, 106 and 107. fn the first, no sex-
Qifferentials in mortality has been assumed and in the
second case the male and female survivorship schedule
have been utilized. The impact of using the separate sche-
dules of méle and female survivorship is given in the
columé, "difference", which shows that in the stable stage
its impact is of 23 points. in contrast, the share of sex
ratio at birth in the decline in overall sex ratio is 48
points when the sex ratio at birth is 105, 57 points when
~ the sex ratio at birth is 106 and 65 points when the sex
ratio at bifth is 107. This.simulation exercise therefore
indicates that the iﬁpact of the sex ratio at birth in
briﬁging the change in the overall sex ratio is mﬁch higher

than that of sex-differential in mortality.
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Table V.6

Trend in sex ratio (common age composition for both sexes)

Sex ratio at birth T Sex ratio at birth T Sex ratio at birth
L 107 106 - 105
Life table 61-71 . Life table 61-71 Life table 61=71
Year M only M&TF Differ- M only M&PF Differ- M only M & F Differ-
Separa~ ence ~Separa- ence S?pa€a~ ence
_ ' tely _ tely tely . %
1 —_ 2 3 Z 5 6 T 8 ) 10
1971 1,000 1,000 - 1,000 1,000 - 1,000 1,000 -
76 989 984 5 S 9a 986 5 992 - 987 5 .
81 979 970 9 982 973 9 985 976 = 9
86 971 959 12 975 963 12 979 967 12
91 - 964 . 949 15 : 1969 954 15 } 974 959 15,
96 958 941 17 964 947 17 970 952 18
2001 95¢ 934 20 ) 960 941 19 966 947 19
06 949 - 929 20 , 956 936 20 963 943 20
11 946 925 21 953 932 21 961 . 939 22
16 943 921 22 . 951 929 22 959 937 22
21 941 918 23 949 926 = 23 957 934 23
2066 935 911 24 943 920 23 952 929 23

M = Male; M & F = Male & Female



This Chapter has pr§sented sihulation model to bring
out the influence of the_age composition, changes in Sex
ratio at birth andbchanges in the sex-differential in
mortality on India's pOpulétion when it reaches the stable
stage. The analysis has indicated that whereas the impact
of sex-differential in mortality is of a constant magni-
-tude, the share of sex ratio at birth in the decline in
sex ratio depends on its level. If one takes the sex ratio
at birth of 105, the total decline in the sex ratio due to
both éompoﬁents is of 71 points out of which two-thirds is
due to the particular level of sex ratio at birth and
one=-third is due to sex=-differential in mortality. With a
higher level of sex ratio at birth, its share in the total

decline becomes greater and vice-versa.



' CHAPTER VI

INDIA'S POPULATION POLICIES AND ’ .
FUTURE TRENDS IN SEX RATIO ’

In order to make this study more purposeful, this Chapter
examines the role of India's population policies on the past
and future sex ratio. In doing so, some of ﬁhe earlier
projections of India's populations and the resulting sex
ratio has been discussed. |

As is well known, India was the first country iﬁzthe
world to formulate a national population policy in 1952. The
main aim of that population policy was, "“to arrest the growth
in numbers at a level which could be sustained by the
country's economy, so that people éould live bettér life"
(Planning Commission, 1957, P.280) . It‘s thrust was to educate,
motivate and assist éoupleé to have a small family. Initially,
the programme was clinical based, with the provision of faci-
lities for those who came fdrward and asked for them, Aithough
. the Fifst Five Year Plan had envisaQed provision of such
facilities would bring reduction in birth rate, however, no
such reduction was observedJ{i}during the 1950's and the 1960's,
Every Subsequentbplan has also laid targeﬁs about the future
course of reduction in fertility as is clear from Table VI.1.

The'projections of India's population made during the
period for next.20-25 years assumed varying declines in birth
rate taking into account the prevailing fértility level and

the nature of the family planning programme at that particular
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Table VI.1

Desired demographic goals, India

Y ear o Specified Year by which Actual
: goal(CBR) goal to be CBR in
achieved year as
* per Col.3}
1962 o 25 1973 34.6
1966 25 as expeditiously -
1968 N 23. ‘ 1978/79 33.7
1969 32 1974/75 35.2
1969 25 1979/81 33.7
1974 30 _ 1979 33.7
1974 25 : 1984 33.9
April 1976 30 1978/79 33.7
1st Population '
Policy 25 1983/84 33.9
April 1977 " 30 1978/79 33.7
II Population : '
Policy 25 1983/84 .33.9

January 1978
(Central Council - _
of Health) ‘ 30 | 1982/83  33.7

CBR = Crude Birth Rate

Source : United Nations, 198%2; p.162; Vital Statistics,
SRS Bulletins '

point of time and its like future impact., Coale and Hoover,
who adopted component method of projection in 1959, did not
accept sex ratio of 946 for the initial population of India
for 1951, but assumed a sex ratio of 989 (Coale and Hoover,
1959). There have_been severél population projections which

have been prepared in the past by individual researchers and
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official agencies, like, the Expert Committees on Population
Projections appointed by the Govérnment of India from time

to time, the United Nations and the World Bank. While looking
at those projections, Natarajan found that, "projections are
on an average as good as projections made elsewhere ébroad
for other countries" (Natarajan, 1989, p.62).

It is.noteworthy here that in making projections, the
various scholars, researchers, the Expert Committees
appointed by the Government of India and the United Nations,
have assumed a sex ratio at birth of 105;generally. One does
not find any discussion in the wvarious docﬁments reiating to
those population projections as to how this particular sex
ratio at birth was arrived at for India.

" In the exercise below, an attempt has been made to
explain the role of sex ratio at birth assumption on future
sex ratio of the population by changing the same between 104
to 107 in the population projections of Expert committee
appointed by the Governmént of India in.1984 (Census of
India(y1981, 1988).

It is observed from table VI.2 that after a period of
20 vyears, one'point change in sex ratio at birth‘leads to
4 points difference in overall sex ratio, when the’fertility
is assumed as in the high projections. The overall sex ratio
changes by 3.7 when the future fertility declines would be
as assumed in medium projections, and changes by 3.6 points

if the fertility decline of the low projections holds good.



Table VI.2

Sex ratio for projected population
under varying sex ratio at birth

Fertility - Y . e a r
assump- Sex ratio , :
tion at birth 81 . 86 > 91 96 2001
1 2 3 4 5 - 6 7
104  933.4 938.9  943.5 947.4 951.0
High © .105 933.4 937.6 9413 944.3 947.2
' 106 933.4 936.4 939.0 941.0 943.2
107 933,4" 935.2 936.8 938.1 939.4
y | 104 . 933.4 938.9 943.5  947.2 950,7
Medium " 105 933.4 937.6 941,2 944.2 947.1
106 933.4 936.4 939.0  941.1 943.3
107 933.4 935.2 936.9 . 938,2 939.6
104 - 933.4 938.9 943.4 - 947.1 950.6
Low 105 933.4 937.6 941.2  944.1 947.0
106 933.4 936.4 939.0 941.1°  943.4

107 933.4|.935.2 936.,9  938.2 939.8

Thus, an assumption of either a higher~sex ratio at birth or
lower sex ratio at birth than prevailing, would imply a somewhat
different overall sex ratio, It is noteworthy here that the
official pOpulatibn projections upto the year 2001 utilized
those male and female life tables when the expectation of life
at birth for the females was somewhat higher than those of ‘
males impl&ing a better~§urvivorship rates for females at all
ages. This ia turn impliéd'an improved sex ratio of the projec-

ted population. The question that has been examined here has
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been the impact of séx ratio at birth én overall sex ratio
and nothing else. The researcher is aware that a higher
ratio at birth implies a slightly lower number of female..
childreh in the younger ages immediately and a slightly
lower number of ﬁomen in the reproductive age group at a
later date. This, in turn, would imply some reductions in
crude birth rate.

The quantitative iﬁplications have not been taken up
here because this e#ercise basically deals with the impact of
sex ratio at birth on sex.ratio. |

Of India's present population policy, three main
features are likely to influence the sex ratio at birth and,
to certain extent sex-differentials in mortality, These are,
(a) rise in the age at marriage,

(b) envisaged decline in infant mortality rate. and
(c) envisaged deéline in the proportion of higher order
births to total births; |
.The rise in age:é%}marriage would automatically reduce
early ‘child bearing. It has been seen that child bearing
before the age of 18 results in higher proportion of
pregnancy wastages and high infént mortality. A rise in age
at marriage should lead to reduction in both these components.

It was indicated in Chapter IV that a very high infant

mortality rate as prevailed in India during early part of

this cgﬁigﬁy also implied a high proportion of still births
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to livé/births. The current population policy envisages an
infant mortality rate of"about‘GO by the end of this century.
If this trend continues, one may gei_an infant mortality rate
df around 40 by 2015. This would imply the mortality condi-
tions of the aevelOpéd world as they prevailed in 1950°'s.
These countries at that time had expéctation of life at birth
for males at about 64—65nand that of females at about 68-69.
Thevsex‘ratio at birth of the countries of the developed
world around that time haé been estimated to be nearly 107,
The latest official population.? projections also assumed an
expectation of life at p‘irt}% for males 64.1 and that of
females 65.6 by 2001. In view of this, India might have a sex
ratio at birth between 106 to 107 at that time. |

The third aspect of India’s population relates to decline
in birth rate. The policy as enumerated in the 6th five Year
Plan envisaged that Net Reproduqiion Rate of one should be
reached in the country by 200l1. The policy also stresses on a
two-child norm. Although there.has been a revision in the
expected date of achieving net reproduction rate of one to
2010, but the stress on two-child norm continues. If thé net
reproduction rate of unity is achieved by 2010, the birth
rate would fall to abéut'zo tr 2i. These would imply a sharp
decline in proportion of third and higher births in total
births. A rise in the prOporﬁion of lower order births also

means a rise in the sex ratio at birth.
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Considering all thé three factors of India's population
policy together, thgre is good reason to believe thét,-if the
sex ratio at birth in India was 105 around 1981 or even in
1986, it is expected that ?t wouid increase by about one unit
by the year 2001 and may further increase in the early part
of 21st century.

Natarajan and Bawa, officers of the Office of- the
Registrar_General, India have recently‘prepared population
projections upto the year 2021 although these,.” (these are not
official projections) have not been officially‘reléased.
Taking these projectionsf it bas‘been assumed that the sex
ratio at birth would remain the same at 105 as assumed by
the Expert Committee upto 2001. The sex ratio at birth has
been increased to 106 from 2001 to 2021 to determine a change
in sex ratio at birth on the sex ratio of the total popula-

tion in the year 2021,

Table VI.3

Sex Ratio of estimated population with
sex ratio at birth of 105 and 106

Year 5001 5006 3011 5016 2031
Sex rate at : ‘
birth 105  947.1 949.3 951.3 953. 2 954.7

106 947.1 948.5 949.8 951.0 951.9

*These projections have been obtained through the COurtésy
of Mr. K.S. Natarajan, Assistant Registrar General, India
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'Table VI.3 presents these computations in the form of
reSulting sex ratio of the total population ana compares
the same with the sex ratio in the projections obtained
from Mr. Natarajan and Mr. Bawa. By 2021 the impact of
increase of one point in sex ratio at birth come§ﬁpo 951.9.
A modification of overall sex ratio from~§23f§§;§,8,

Thus, one can see that if the current populations
policy of India succeeds and sex ratio at birth impfoveé as

envisaged in this Chapter; the improvement in the overall

sex ratio shali be somewhat dampened.



CHAPTER VII

SUMMARY

The low sex ratio of India‘'s population has been studied
in the past by Visaria (196§), Dandekar (1975}, Jain (1976)
and Mitra (1978). Four factors are generally identified for
any change in sex ratio, viz., (a) Sex ratio at birth,
(b) Bex-differentials in mortality; (c) Sex-differentials in
migration and (d) Sex-differentials in pbpulation enumera-
tion. Visaria finally concluded that it was the sex-
differenﬁiais in mortality which caused a low sex ratio in
Inéia's population. He was of the view that the sex ratio at
birth has been almost constant in India (Visarié, 1969). The
other researchers have also substantia%ed this viewpoint.

This study, in the first instance, examined the impact
of undercount and found that the female undercount has
reduced in the population in comparison to male undercount
aléhtqgéh, though it was still somewhat higher than male
undercount in 198l. A reduction in the comparative female
undercount cannot lead to decline in sex ratié;-conéequently.
this factortwas not pursued further. Furthér, with inter-
national migration being negligible, this research exercise
accepted that the sex-differentials in mortality had
deteriorated between'§§31 and 1971 to the disadvantage of
females, felt that there could also be changes in the sex

ratio at birth.
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With this in viéw,'thiS'study examined the long range
pattern of sex ratio at birth in respect of those countries
where time series data relating to this index weré avail-
able. Ié was shown, in the case of Sweden and United Kingdom,
that the sex ratio at birth increased by 2.8 points and
3.9 points respectively between 1780-1980 and 1861-1980, This
finding encouraged this researcher to think that there is a
likelihood of changing sex ratio at birth in India too.

It was shown in Chapter III that the major component to
affect sex ratio at birth is the proportion of lower order
births to total births. The other factors which could have
affected sex ratio at birth like crude birth rate, infant
mortality rate and prOportiOn of still births to live births
were also considered. As long as the variable proportion of
lower order births remained in the equation the impact of
other factors did not become prominent. This was mainly due
to the multicolleniarity of the independent variables with
one another’as is clear from the zero order.co%felation
matrix. | |

The next step was to have some idea of‘the proportion
of lower order births to total births in India‘'s population
and ,the proportion of still births to live births. These
type of things are best studied from the civil registration'
system if the data are complete., In India, however, the civil
registration has not at all worked well and the available data

are not usable for any scientific work of the nature which



was inﬁolved in this exercise. The sample registration
scheme which started in 1964 on a ?iiot basis in certain
rural areas became full-fledgeé???iﬁ 1966 onwards in rural
areas and from 1969 for urban areas. The sample units
remained constant till 1976. Data were avaiiable at the
household level for all the rural blocks of Karnatéka for
this period. These data provided an estimate of the propor-
tion of still births to total births. Data for 59 blocks
out of the total 6f 150 were utilised to generate fertility
history of women falling in these selected blocks. The
available data of sex ratio for each okder of birth esta-
blished that the lower order births implied a higher sex
ratio at birth and higher order births implied a lower sex
ratio at birth (Table IV.1l). §xtending the findings of
Karnataka to India, these two statisticé helped in inferring
that the sex ratio at birth in India at the beginning of
this century was probably somewhat lower than what it was
in the 1960's or in 1970's,

| With this inference for India, a few simulation exer-
cises were undertaken‘in Chapter V to examine the impact of
unit change in sex ratio at birth on overall sex ratio as
also the impact of change in sex-differentials in mortality.
The results of this simulation exercise indicate that if one
starts with exactly the same age composition of male énd

female population,. then fn the stable stage with sex ratio
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at birth of 105, the influeﬁce of ﬁhis factor on the overall
sex ;atio (which stabilizes at 952), is a reduction of

48 points and a change in the sex-differentials in mortality
_from the same pattern was found for males in 1961&71 life - .
. table to that as found Sepérately for males and females in
same life table leads to 929, a reduction of additional

23 points. The simulation exercise has further indicated
that 'if the sex ratio at birth is taken to be somewhat
higher, the share of sex ratio at birth in explaining the_
total decline in overall se# ratio increases by 9 points for
évery unit increase in sex ratio at birth;

Chapter VIvthenvexamined the effect of the envisaged
population policy for India for the near future and its
likely impact on sex ratio at birth. The exercise has
indicated that if one takes the official population projec-
tions of!the later Expert Committee-and'medium assumption of
fertility decline, the sex ratio will decline by 3.7 points
for every increase in-thé sex ratié at Birth. A further
exercise in which the sex ratio at bifth was assumed to
remain 105 till 2001 and increases to 106 from thereon till
2021, its impact on total sex rétio'was found to be 2.8
points.

Limitatioﬁ of This Study

*

This study, which primarily examined the variaﬁion in

Sex ratio at birth in India in the last 80 years, has not



been able even to spell out exactly as to what has been

the prevalent sex ratio at birth. The analytical repcrt

of sample registration scheme (Vital Statistics, 1972b) on
sex ratio at birth, gave estimates for rural India fér
1968 and 1969 and that the values were 108.4 and 107.8
respectively. These values were, however, considered to be
too high (Vital Statistics, 1972b) and have not been
utilized for any purpose. The latér sample registration
scheme reports havevnot given information on sex ratio at
birth. In this study, by taking the data from Kérnataka for
150 rural blocks and:60 urban blocks for 1967-76 an esti-
mate of 104.3 of sex ratio at birth was obtained. This way
although it is feasible to estimate sex ratio at birth from
the sample registration scheme data, but this cannot
replaée the estimaté that onebéan obtain from civil regis-
tration system if they are complete because those would be
the actual and one can estimate on year to year basis. One
can also see if there are any changes in it. .

As sample:registration scheme data have birthsfby“sexth.
4£3hould o't be impossible for the Office of Registrar
General, India td publish information on sex ratio at birth
on yearly basis.vIt wQuld‘have certainly been be@te; if one
could have done this exércise taking data of sample
régistration scheme from different States,

It is noteworthy that all the past Indian life tables

prepared by census actuaries and others have ttilized the
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age data generated in the censuses for 6btaining survivor-
ship ratios. Thus, tﬁe life tables have been completely
dependent on the available age distribution given to the
census actuaries. It is also noteworthy that the census
actuaries upto the 1931 census could not get age distribu-
tion of the complete pOpulation and many times the available
age distributions were perhaps not representative of the
country's total popﬁlation. Accordingly, even the estimates
of the sex-differentials in mortality for earlier periods
cannot be considered strictly correct. The life tables
constructed by Dasgupta (1971) and Mukherji (1977) although
: utilizedvuniform methodology for different time péints, but -
as indicated in Chapter III, these could not be acceéted.
After 1971, two life tables, one for the quinquennium
1970-75, and the other for 1976-80 have become available.
In the first life table covering the period 1970-75, the
gap of expectation of life at birth.between males and
females was 1.5 years which was smalier than observed in
1961-71 life table(Vital Statistics Division, 1986a). In
the 1976-80 iife table, the gap has almost completely wiped
out (0.4 years) Gdrél Statistics Division, 1986b). Dyson
(1987) questions these life tables and observes that the
evidence available is weak. If a life table for 71-81
period from the agé distribution of the two census popula-

tions is obtained, utilizing the same methodology as wds used
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in constructing 61-71 life tables, it may probably throw
more light on any changes in the sex-differentials in
mértality which'might have taken place during this’

decade.

Scope for Further Research

This.study with the simulation models has established
the role of sex ratib at birth and the role of sex-
differentials in mortality in changing the overall sex
ratio. As indicated éarlier,.estimate bf overall sex ratio
Tat Birth and of sex ratio at birth by birth order could be
obtained by constructing fertility histories of women in |
certain selected sample registration scheme blocks of
Karnataka State. It would be useful to have more detailed
studies on sex ratio at birth by birth ofder for the country
as a whole. This can be done only if ii,becomes.feasible to
have collaboration and co-operation of the researchers énd
the data collecting agency. |

It is aléo necessary to understand the relationship
between crude birth rate and prOpdrtiOn of lower order |
births to tétai pirths and a detailed study for all India
. data would be in order.

In this study an important point was made that a higher
proportion of still births to tatal li%k births involves a

Bigher prégnancy wastage'even otherwise. This was done by



_ examining the sex ratio of still_birthé in comparison to
sex ratio of live births. A study of this rélationship,
particularly, in the context of declining infant mortality
rate would help in understanding its impact om sex ratio

of live births.



APPENDIX I

Sex Ratio Trend of Indian
Population, 1971-81

Indian census count of 1981 depicted a higher sex ratio
in comparison £o that of 1971. This increase was in contrast
to the declining trend observed for the period 1901-71.:Two
explanations were advanced soon after thebpublication of
census population count felt that, (a) there was a higher
underenumeration of females_in 1971 than those published on
the basis of post-enﬁmeration check 1971 (Dyson, 1981 and
Visaria, 1981) and (b) sex-differentials in mértality has’
been more favourable to females (Dyson 1981). Table A.l
gives the estimates of ommission.in census count by sex for
India as per post-enumeration check reports of ;951, 1961,

1971 and 1981.
Table A.l1

Net ommission in census
count by sex 1951-81

Census . Net ommission
Year ‘ (per 1000 population)
Total - Male : Female F/M-% 100
1951 10.9 9.6 12.2 127.1
1961 6.8 N.A. N.A. "Ne.Ae.
1981 - 18.0 17.1 18.9 ~110.5

Source : Srinivasan, K. India's Demographic Trends; A
reassesment on the basis of 1981 census.

Although females have consistently been more under

enumerated than males as is clearly from Table A.l at least
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from 1951 onward, while data on post-enumeration check have
been available, there has been some reduction in the female
under enumeration as is clear from the last column of the
table.

Unsatisfied by the picture available from the post-
enumeration check it was felt necessary to evaluate the
census counts of 1971 and 1981, pa;ticularly of ‘1971, by
using some other evidence. An analysis df population growth
rates by sex has been undertaken for India and the major
‘States and presented iﬁ Table A.2. |

The last 3 columns of the §able gives the ratio of
female growth rate to male growth rate for the period 1961~ ~
71, 1971-81 and 1961—81. One would expect that uniess there
have been wild fluctuations in the sex-differentials in
mortality and in migration pattern, the growth rates of males
and females over period of time should be quite simiiar.

The ratio of female to male-growth rate for 1961-71
decade were lower in all cases compared to those for 1971-81
decade. This could be partly due to reduction in sex-
differentials in mortality. What is not clear is that this
ratio was only 79 for Bihar and 81.6 for Uttar Pradesh. The
increase in the male—female'ratib of growth rates has been of
16 points in Bihar between 1961-71 and 1971-81 decades, and

of 22% increase for Uttar Pradesh. The data for Kerala .and

Tamilnadu although do not show such substantial change, but



Growth rate by sex for India and major States, 1961-1981
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Table

A,2

gigz:ry7 1961-71 Grfgg?-;ite 1961-81 gigxt; ig:g ﬁZTZle * 100
3 M F P M. F 3 M F 1961-71___1971-81 1961-81
India 24,80 25.52 24,03 25.00 24.77 25.25 56.00 56.61 55.34 94.16 101.94 ~ 97,76
Andhra Pradesh 20.90 21.18 20.61 23.10 23.17 23.01  48.82 49.26 48.36 97.31 99.31  98.17
Bihar 21.33 23.82 18.82 28.06 24,56 23.55 50.52 54,23 46,80 ~79.01 95.09 86,30
Gujarat 29.39 29.80 28,96 27.67 27.17 28.21 65.20 65.06 65.34 97.18 103,83 100.43
Karnataka 24.22 24.34 24.09 26.75 26.38 27.12 57.44 57.15 57.75 98.92 102.81 101.65
Kerala 26.29 26.62 25.96 19.24 18.32 20.13 50.58 49.82 51.33 97.52 109.88 103.03
Madhya Pradesh 28.67 29.42 27.89 25.27 25.31 25.22 61.18 62.18 60.14 94.80 99.64 96.72
Maharashtra 27.45 27.84 27.04 24.54 24,12 25.00 58.73 .58.67 58.79 97.13 103.65 100.20
Orissa 25.05 25.89 24.21 20.17 20.55 19.78 50.27 51.75 48.78 93,51 96.25 94.26
Réjasthan 27.83 27.64 28.04 32.97 32.41 33.60 69.99 69.01 71.06 101.45 103.67 102.97
Tamilnadu 22.30 23.16 21.43 17.50 17.57 17.42 43.70 44.80 42.59 92,53 99.15  95.07
Uttar Pradesh 19.78 17.68 25.49 25.10 25.94  50.31 52.23 48.20 81.55 103.35  92.28

21.68
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point to large increase in the ratio between the two time
periods. - ‘
As the growth rates of some of the States could have
been affected by differential>net intercensal migration,
population data were adjusted for Bihar, Gujarat, Kerala,
Maharashtra, Témilnadu and Uttar Pradesh for migration

component (Premi, forthcoming) and the growth rates were

reworked (Table A.3).
Table A.3

Growth rates by sex 1961-~-81 with adjust-
ments for net intercensal migration

Growth rates Growth rate of

female
State 1961-7; 1971-81 Growth Tate of X 100
' . : male
M F M iy 1961~71 1971-81

Bihar 25.50 19.38 26,03 24.17 76.00 : 92.85
Gujarat 29.29 29.73 26,38 28.70 ' 101,50 108.79
Kerala 28.89 27.24 19.83 21.19 94,29 206.86
Maharashtra

25,44 25.80 21,36 23.24 - 101.42 126.99
Tamilnadu 23.55 21.71 18,30 17.83 92.19 97.43
Uttar

Pradesh 23.57 18.55 27.34 27.16 78.70 99.34

This table also shows the same pattern in the male-female
ratio growth rates as were reflected in Table A.2. In fact,
Maharashtra had a very substantial increase in this ratio from

a level of 101.4 for 1961-71 to 127.0 in 1971-81.
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Of the 6 major gtates, the females in Bihar and Uttar
Pradesh had substantially low growth rate in comparison to
males. There does not seem to be suffiCient evidence to
indicate that between 1961-71 the sex~differentials in
mortality in these'twq states was so high that it could
'explain-so low growth rate of females compared tC males.
The only alternative then left isjéhat, particularly, in
Bihaf and Uttar Pradesh, the 1971 éensus count of females
'suffefed by greater underenumeration tﬁan the postf
enpumeration check indicated. |

With this evidence one is led to conclude that there
was greater female undér count ih 1971 census then reported
in post-enumeration check and therefore, the sex ratio in

1971 was most probably higher than 930.



"APPENDIX II

List of countries with sex ratio
for three census counts

. Sex Sex . Sex

gé: Name of ‘the country _ Year ratio Year ratio Year ratio
1 —2 3 a5 5 7 B
1. Algeria | 36 1031 48 993 66 1032
2. Angola 40 1108 60 964 70 918
3. Egypt ’ | Y 998 47 1020 76 964
4. Ghana 48 977 60 ‘978 70 1015
5. Kenya ) 48 1017 69 996 79 1015
6. Lesotho 56 130 66 . 1342 76 1072
7. Libyan Arab Jamahiriya 54 929 64 923 73 .940
' 8. Mozambique | 40 1105 70 1023 80 1059
9. South Africa Y 986 70 1028 80 966
10. Sudan 56 979 73 977 83. 970
11, Tunisia _ 46 965 56 933' 75 982
12. Uganda ' 48 999 59 991 69 982
13. Tanganyaika 48 1080 67 1053 78 1040
14, Zambia 50 1078 60 1017 80 1039
15. Canada 41 951 61 978 81 1017
16. Costa Rica | 27 . 981 50 1003 73 994
17. cuba 43 912 53 953 81 978
18. Dominican Republic 35 971 70 1004 81 .994
19. E1 Salvador | 30 1001 61 1027 71 1016
20. Guatemala ' 50 978 64 974 81 1005
21. Haiti . s0 1058 71 1072 82 1064

22 Honduras . 45 994 61 1007 74 1017
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50

1 2 3 4 5 6 7 8
23, Jamaica 43 1068 60 1081 - 70 1047
24. Mexico 40 1027 50 1031 70 1004
25, Nicargua 40 1061 63 1026 71 1038
26. Panama 40 949 70 973 80 971
27. Puerto Rico © 40 992 50 990 80 1053 ,
28. Trinidad and Tobago 46 995 70 1019 80 1004
29. United States 40 993 60 1030 80 1059
30. Argentina 14 865 60 1000 80 1032
31. Brazil 40 1004 60 1003 80 1019
32. Chile © ° 1018 60 1041 70 1046
33. Colombia 38 1018 51 1011 73 1050
34. Equior 50 1008 62 1001 82 1005
35. Paraguay 50 1047 62 1034 72 1017
36. Peru 40 1024 72 996 81 1011
37. Uruguay 08 965 63 1011 75 1036 °
38. Venezuela 41 1018 61 969 81 1000
39. Bangladesh 11 957 61 929 81 941
40. Burma 31 958 73 1012 83 1016
41. India o1 972 51 946 81 933
42. Indonesia 20 990 71 1029 80 1011
43. Iran 56 965 66 932 76 942
44, Iraq "47 1146 65 962 77 941
45, Israel 48 '936 61 971 72 990
46. Japan 25 990 1039 80 1033
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1 2 3 4 5 6 7 8
47. Jordan " 52 969 61 967 79 913
48. Republic of Korea 49 979 55 999 75 988
49. Kuwait 57 564 75 830 80 749
50. Mongolia 56 1012 63 997 69 1005
51. Nepal 52 1033 71 987 81 952
52, Pakistan 01 848 21 817 81 906
53. Phillippines 39 984 70 1010 80 . 993
54. Singapore 47 822 70 953 80 960
55. Sri Lanka 53 897 71 943 81 962
56. Syrian Arab Republic 60 947 70 950 ' - 81 958
57. Thailand 47 1000 60 996 80 1008
58. Turkey . 60 960 70 '975 80 940
59. Albania 50 947 55 951 60 947
60. Austria 39 1064 51 1155 71 1129
61. Belgium 30 1019 61 1044 81 1047
62. Bulgaria 34 990 56 1004 75 1003
63. Czechoslovakia 47 1058 61 1050 80 1054
64. Denmark .45 1020 60 1017 70 1014
65. Finland 40 1062 50 1092 80 1069
66. France 36 1080 54 1085 82 . 1041
67. German Democratic , .

Republic 46 1346 64 1195 81 1128
68. Germany, Federal

Republic of 46 1214 61 1127 70 1101
69. Greece 40 1008 61 1050 71 1049
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79

71 2 3 5 6 7 8
70. Hungary 41 1043 60 1074 80 1064
71. Ireland 41 978 51 965 81 991
72. Italy 36 1061 61 1043 71 1045
73. Netherlands 30 1013 47 1009 71 1013
74. Norway 30 1051 60 1007 80 1018
75. Poland 50 1132 70 1059 78 1053
76. Portugal 40 1036 60 1089 70 1114
77. Romania 30 1036 48 1069 77 1029
78. spain 40 1085 60 1061 81 1037
79. ' Sweden 45 1009 65 1002 80 1018
80. Switzerland 41 1070 50 1075 70 - 1030
81. United Kingdom 31 1088 61 1069 81 1058
82. Yugoslavia 31 1022 _48 1086 71 1037
83. Australia 47 995 61 981 81 1003
84. New Zealand 45 1049 56 989 - 81 = 1002
85. Papua New Guinea 66 916 71 924 81 910
86. U.S.S.R. 59 1220 70 1170

1145

Source : United Nations Demographic Yearbooks



Countries with sex ratio,

APPENDIX IIIXI

crude birth rate

and crude death rate, 1974 and 1983
Sl. Name of country Year Séx Birth Death Year Sex Birth Death
No. ratio rate rate ratio rate rate
1 2 3 Z 5 3 7 8 9 10
1. Angola 70 918 49.1 16.9 70 918 47.5 24.6
2. Congo 74 1028 44.4 22.8 74 1028 44.7 24.6
3. Egypt 66 982 35.4 12.9 76 964 36.9 10.3
4. Ivory Coast 74 922 46.0 22.7 74 931 45.9 19.5
5. Kenya 69 996 47.8 17.5 79 1015 56.1  15.9
6. Liberia 62 1018 49.8 20.9 74 980 49.8  20.9
7. Madagascar .66 1033 46.0 25,0 75 998 46.0  25.0
8. Malawai 66 1111 49.0 25,0 77 1075 48.5 - 25.1
9. Mali 61 1010 56.0 30.0 76 1047 43.2 18.1
10. Mauritania - 65 996 44.4 22.7 76 996 50.0 22.5
11. Niger 60 1060 59.0 32.0- 77 1028 50.9  25.0
12. Rwanda 70 1033 51.8 23.3 78 1045 51.0 22,0
13. Senegal 61 1030 40.0 18.0 76 1033 47.9  22.5
14. South Africa 69 986 48.4 14.4 80 966 38.2 . 15.2
15. Tunisia 66 959 46.3 16.0 75 982 35.6 11,0
16. United Republic
of Tanzania 67 1050 47.0 22.0 78 1039 50.9 16.8
17. Upper Volta 61 992 49.4 29.1 75 994 48.1  24.0
18, Zambia 69 1042 49.8 20,7 80 1039 48.4 16.5
19. Canada 71 998 15.5 7.4 81 1017 15.1 7.1
20. Costa Rica . 73 994 28.3 5.1 73 994  31.0 3.9
21. Cuba 70 951 25,4 5.8 81 978 16.8 5.9
22, Dominican | ‘
Republic 70 1004 48.5 14.7 81 994 34.6 ::93l
23. El Salvador 71 1016 40.3 8.3 71 1016 . 31.4 6.9
24. Guatemala 73 994 43.4 15.4 81 1005 41.2 7.5
25. Haiti 71 1074 43.9 19.7- 82 1064 41.8 15,7
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1 2 3 4 5 6 7 8 S 10
26. Nicargua 71 1038 46.0 16.5 71 1038 45.6 11.8
27. Panama 70 973 41.1 8.8 80 971 31.0 6.0
28. Puerto Rico 70 1039 23.3 6,5 80 1053 19.6 6.3
29. United States: 70 1054 15.0 9.1 80 1059 15.5 8.6
30. Argentina 70 1014 22,9 9.4 80 1032 24.2 8.8
31. Brazil 70 1018 37.8, 9.5 80 1019  32.0 8.9
32, chil'e 70 1049 27.6 8.5 70 1046 23.9 6.1
33. Ecuador .74 998 44.9 11.4 82 1005 41.6 10.4
34. Peru 72 1000 41.8 11,1 81 1011 38.0 11.7
35. Uruguay 63 1011 20.9 9.6 75 1036 18.3 9.5
36. Venezuela 71 1004 40.9 7.8 81 1000 36.9 6.1
37. Burma 73 1012 40.3 17.4 83 1016 38.5 14.2
38. Democratic Yemen 73 1021 50.0 22.7 73 1021 47.6 20.9
39. Hongkong 71 968 19.3 5.2 81 915 15.4 5.0
40, India ‘71 930 42.8 16.7 81 933 33.3 12.5
41. Indonesia 71 1033 48.3 19.4 80 1011 36.4 15.1
42. Iran 66 932 45.4 16.6 76 '942 42,5 11.5
43, Iraq 65 962 49.3 15.5 77 941  47.0 13.0
44. Israel 72 990 27.6 7.2 72, 990 24.0 6.9
45. Japan 70 1038 19.4 6.6 80 1033 12.8 6.0
46. Jordan 61 967 49.1 16.0 79 913  46.9  10.5
47. Republic of ) : _ '

Korea 70 992 35.6 11.0 80 995 25,3 8.1
48. Nepal 71 987 44.6 22.9 .81 952  44.6 20.5
49. Pakistan- 72 895 36.0 12.0 81 906 42.8 11,5
50. Phillippines 70 1010 44.7 12.0 80 993  33.9 7.7
51. Singapore 70 953 19.9 5.3 80 960 17.3 5,2
52. Sri Lanka 71 948 29.5 7.7 81 962 .28.0 6.0
53. Syrian Arab ' | .

Republic 70 950 47.5 15.3 81 958  46.4 8.9
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1 2 .3 4 5 6 7 8 9 10
54, Thailand ~ . 70 1009 42.8 10.4 80 1008 31.4 8.4
55. Turkey . 70 975 39.6 14.6 80 939 39.6 14.6
56. Belgium 70 1044 12.6 11.9 81 1047 11.9 11.3
57. Bulgaria 65 1000 17.2 9.8 75 1006 13.6 11.4
58. Czechoslovakia 70 1053 19.8 ‘11.7 80 1054 14.8 12.1
59. Denmark 70 1014 14.2 10.2 70 1014 9.9 11.2
60. Finland 70 1071 13.3 9.6 80 1068 13.7 9.0
61. France 68 1052 15.2 10.4 82 1041  13.7 10.2
62. German Democra- ' _ '

tic Republic 71 1170 10.4 13.3 81 1128 14.0 , 13.3
63. Federal Republic | :

of Germany 70 1101 10.1 11,7 70 1101 9.7 11%7
64. Greece 71 1049 16.1 8.5 71 1049 13.6 9.1
65. Hungary 70 1063 17.8 12.0 80 1064 11.9 13.9
66. Ireland 71 991 22.5 11,0 81 991 19.0 9.3
67. Italy 71 1056 15.7 9.6 71 1056 10.9 9.4
68. Netherlands 71 1003 13.8 8.0 71 1013 11.8 8.2
69. Norway 70 1011 14.9 9.9 80 1018 12.0 10.2
70. Poland 70 1059 18.4 8.2 78 1053 19.7 9.6
71. Portugal 70 1033 19,3 11.1 80 1114 16.4 9.9
72. Rumania 66 1043 20.3 9.1 77 1029 15.3 10.0
73. Spain 70 1045 19.3 8.4 81 1037 13.4 7.4
74. Sweden 70 1002 13.4 10.6 80 1018 11.0 10.9
75. Switzerland . 70 1029 12,9 8.5 80 1029 11.4 9.3
76+ United Kingdom 71 1060 13.1 12.1 81 1058 12.8 11.8
77. Yugoslavia 71 1037 17.9 8.5 71 1037 16.7 8.9
78. Australia 71 989 18.9 8.4 81 1003 15.8 7.6
79. New Zealand 71 1001 20.5 8.5 81 1002 15.8 8.1
80, Papua New Guinea 71 924 45.0 20.0 80 910 42,5 15,7
81. U.S.S.R. 70 1170 18.2 8.7 79 1145 20.1  10.3

Source: United Nations Demographlc Yearbooks 1074 and 1963
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APPENDIX IV(ii)

SAMPLE REGISTRATION SCHEME
FORM 2- HOUSEHOLD SCHEDULE

House and Household No. Name of Head

Religion ~ Sample Code
Census Block No. & House No.1971 Census '
SI. Name Relation- Sex Rase-line HYS HYS ¢ HYS
. , 1- -19 1- -19 - .
No. inclu- ship to M/F §u *Ystatus Status Ststus | 1 tstus 19
ding Head Age Mari- Resi- Age Mari- Resi- Age Mapi- Resi- Age Mari- Resi-
Head _ tal. den=- tal dgn- . tial i tial
tial tial ,
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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APPENDIX IV(iii)

FORM 2-~HOUSEHOLD SCHEDULE (CONTD. )

HYS HYS * HYS .
1- ~19 1~ -19 1= -19
Status Status Status
BAge Marital Resi- Age Marital Resi~ Age Marital Resi-
dential den- dential
J— tial . _
1 18 19 20 21 22 23 24 25
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APPENDIX IV(iv)

SAMPLE REGISTRATION SCHEME
FORM 3 = LIST OF BIRTHS

Village/Town Reference period

Tehsil/Talukea A é?ggths coverzg)

District Survey Period

sample Code | éiiﬁes of fieii Survey)
B House No. and Particulars - Particulars of

Household No. of Mother children born - ‘
Sl. Exis- 1971 Name of . =~ Status, Sex Date Live/ Matching Re-verifi- Remark
‘No. ting Census Head of- (URP/URA/ M/ F of Still Remarks - cation |
v House- ‘ S V)* - birth Birth «
hold . (LB/SB) .
1 2 2A 3 4 5 6 7 8 . 9 10 11

Signature & Designation

*Note:- The status in col.5 refer to the status at the time of occurrence of the event and
not to the status at the time of HYS. '
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APPENDIX IV(V)

SAMPLE REGISTRATION SCHEME
FORM 4 - LIST OF DEATHS

Village/Town

Tehsil/Taluke.
. District

Sample Code

Reference period
(Months covered)

From to
Survey Period i
(bates of field Survey)
From ‘ to

House No. and
Household No.

Exis-

Particulars of Deceased

Sl. 1971 Name of Name Status Sex Date of = Age at Matching Re-veri- Remarks
No. ting Census Head of (URP/ - M/F Death Death  Remarks fication
Household URA/ .
i} _ _ i v)* _
1 2 2A 37 ) 4 5> 6 A 8 ' 9 . 10 11

Signature & Designation

T*Note:- The status in coOl.5 refers to the status at the time Of occurrence oOf the event
and not to the status at the time of the HYS.
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APPENDIX IV(¥1)

SAMPLE REGISTRATION SCHEME

FORM 5 -« BIRTH RECORD _
Village/Town Ward Tehsil/Taluk bistrict Sample Code
Particulars of newly born child gguse No. & Househpld
Sl. Place Date Date Live Type of Sex Einé- CiiZis i:ﬁe of
No. of of of * Birth/ Birth M/F g oo
birth birth  Enu-  Still Single/
(in/out mera- Birth  Multiple
of unit) tion LB/SB S/M
1 2 3 4 5 6 7 8 9 10
Information about mother who delivered
the child
Name Mother's Resi- Present Reli~ Type of First Enume-~ Date Age of ‘
of Relation dential Age in gion atten- infor- rator's of death Remarks
mother +to Head Status comple- : tion at mation B8igna- death
URP/URA/V ted years delivery source ture
11 12 13 14 - 15 16 17 18 19 20 21
ALY S
é 7N jﬁ
(°f g Vil .
A 3 g



V¥iliage/Town
.’
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APPENDIX IV(wvii)

SAMPLE REGISTRATION SCHEME
FORM 6 - DEATH RECORD

Ward Tehsil/Taluk - District Sample Code
T House NO. &
. : _ Household No.
Sl. Place Dgze Dg;e g?mih g:ﬂﬁegﬁ Exis- 1971 Name Rela- Deceased's Sex
No. of death death E ’ € d Mother/ ting Census of tion Status (M/F)
(In/our ea nu- decease o] berd the of (URB/
of unit)’ gigz— g;s an Head deceased URA/V)
deceased to Head
1 2 3 4 5 6 7 8 9 10 11 12
) Age at death
Below Below One Date of Serial . Mari-~ Reli- Medi- First 'Enumera- Remarks
1 month 12 year birth/ No. of tal gion cal informa- tor's
(in months & Month/ birth status ' atten- tion "Signa-
days) (in above vyear of in Form dance source ture
" months) (In birth if 5/Form before
comple-age at = 2 death
ted death is
years) below
3 years ’
13 14 15 16 17 18 19 20 21 22 23




village/Town

Sl., Date of
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APPENDIX IV(viii)

SAMPLE REGISTRATION SCHEME
FORM 7 -LIST OF PREGNANT WOMEN .

Tehsil/Taluka. District
Bnurn Block

Sample Code

No. Enumera-

House NoO. &
Household No.

Outcome of

S. No. in

. Name of = =~ Name of preg- PFegna?cy'Live ?OrT 5 if
tion Existing 1971 Head nant women Birth ‘LB’ 5till LB or
" Census : . : Birth.'SB' 'sB?
Abortion 'A’
1 2 3 4 5 6 7 8




-120~

APPENDIX IV(ix)

To be dispatched SAMPLE REGISTRATION SCHEME

hy Enumerator A :

by 1st of every FORM (10) ~ MONTHLY REPORT Report for the month of
month

District - Tehsil/Taluk Village/Town - Ward Sample Code

b

A-Birth

Particulars of newly born child flouse No. & Household No.

Sl., Place Date Date Live Type Sex  Exis- 1971 Name of

No. of . of of . birth/ of (M/F) ting Census the Head
birth birth enume-~ 8till birth
(In/Out ration birth  Single/
of unit) (LB/sSB) Multiple
. : (s/M) . \ ,
1 2 3 4 5 6 7 8 9 10

Information about mother who delivered

the child
- Name Mother's Status Present Reli~ Type of First Date of Age at
of relation (URP/ Age(in gion atten-  infor-  death death
“mother to Head URA/V) years) tion at mation
deli- source
very

11 12 13 14 15 16 17 18 19
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APPENDIX IV(x)

Form 10-Contd.

' B=Death
House No. &
' ‘ Household No. :

Sl.  Place Date Date Name Name of Exis- 1971 Name Relation Deceased's Sex
No. oOf of - of "of Father/ ting Census of of dece-  status (M/F)
death death enu~- the  Mother/ the  ased to (URP/URA/ '

(In/out mera- dece- Husband Head Head - v)

of Nnit) tion ased of '

deceased v
1 2 3 4 5 6 7 8 9 10 11 12
Age at death
Below Below 12 One year and Marital Religion Medical attention First
1 month months above (in status before death information
(in days)  (in months)  completed (M/vM/M/D/ source
years) S)

13 14 i 15 16 17 18 19
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APPENDIX IV(xi)

FPorm 10-Contd.

C-Informant system%

Informant lst week . 2nd week 3rd week 4th week
Name Vocation B D - B D B D B D

*Applicable only in rural areas
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CeSeReDsy SeSeSe,

JeN.U.,

New D

FERTILITY SCHEDULE

A, Identity

SAMPLE VILLAGE/TOWN CODE
NAME OF WOMAN

NAME OF HUSBAND

AGE AT MARRIAGE

elhi

- R/U
CENSUS HOUSE NO.
Household No.
Age /Oony1-6-66
Date of entry into

Sample
HALF YEAR when married H/M/O
B. Fertility .
ST, Parity LB/ Age of Infant Mother's
No. No. Name of child SB Sex Date of  Mother Mortality Mortality

Birth




APPENDIX V

4 .

S1. Name of the  Sex ratioc Crude Birth  Still birth/ Infant Proportion Mean age of
No. country - at birth rate live birth morta~ of lower ~ mother -
: : : e .. proportion  1lity - order - .. .at first
S . R . IR rate  births .. . birth "
1 2 3 7 5 3 7 8
1, Mauritus 103,00 26.80 41,0 62.70  0.58479 21.37
2. Canada 106,00 17,10 9.8 18.70  0.83141 22.59
3. Costarica © 104,73 13.30 15.1 59.80 0.66168 20,75
4. El Salvador 103,30 41,90 9.5 60,00 0.55961 20.52
5. Guatemala 104.44 43,50 29.1 86,20 0,55162 20.39
6. Panama 104.25 37.40 . 21.2 38.30  0,55737 20,43
7. United States 105,29 17.30 13.7 20,00 0,81319 . 21.42
8. Trinidad 103,25 25.40 23.2 32,60 . 0,61501 22.40
9. Chile 103.77 26430 20,7 78.30 0.66253 - 25.04
10. Japan 107.35 19.00 15.0 13,40  0.97110 23.21
11. Austria - 105.68 ' 15.50 10,2 25,60 0.83190 © 23,42
12. Belgium 105.84 14.60 11.4 20.80 0.84975 21.33
13, Bulgaria 106,26 16.30 9.6 27.40  0,93492 21,79
14. Czechoslovakia 105,55 16 .00 7.3 22.10 0.91184 22.98
15, Denmark 106,33 14,90 8.3 14.20 0.91622 23.13
16. Finland 104,91 14.10 8.7 13,30 0.90920 23.74
17. France 105,15 16.90 13,5 18.30  0.84397 23.74
18, Federal Republic . '
of Germany ©105.71 13,70 10.2 23.20 0.88529 24.26
19. Hungary 106.80 14.80 9.9 35,10 0,91769 21.99

20, Ireland 105.94 121,90 13.9 19.40 0.65440 24,62
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population)

1 2 3 4 5 6 7 8
21, Italy 105.82 17.00 15.6 29.70 0.85403 23.98
22. Netherlands 105,07 17.90 10.6 12.70 1 0.88215 23.76
23. Norway 105,82 17.00 10.5 13.00 © 0,88237 20,03
24, Poland 106.50 16.80 10.0 31.80 0.84379 22.33
25, Portugal’ 106.90 20.90 23.3 53,10 0,71905 23.74
26. Switzerland 105.88 16.00 9.2 14.90 0.90260 24.55
27. England & Wales 105.99 16,00 13.2 17.80 0.88218 23.29
28. Scotland 106.11 16.80 14.0 20,00 0.85029 23.21
29. Yugoslavia 107.09 18.50 9.1 53.10 0.81220 21,91
30. Australia 105,00 20,70 9.9 17.70 0.83926 23.17
31. New Zealand ' , o ' - ‘

(European 105,00 22.40 10.7 16.90 0.81578 22,78
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