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Abstract
The beginning of the present century has been marked by a shift in attention from excess
female mortality to discrimination in natality in explaining the 'lowness' of the sex ratio or
weight of women in India's population. Such a shift in focus seemingly suggests that
discrimination in intra-family allocation of resources has been reduced substantially in India.
In this context, an attempt has been made to decompose the observed ' lowness' of the sex
ratio in India into that attributable to (l) young age structure, (2) 'excess' female mortality,
(3) abnormality in sex ratio at birth in India. Estimated contributions of each factor suggest
that, as late as in 2001, 'excess' female mortality or 'lowness' of relative survival advantage
offemales accounts for as much as 65.63 per cent of the 'lowness' of the sex ratio in India.
This result suggests that, despite substantial gains made in the recent past, 'excess' female
mortality is still the single most important factor accounting for the ' lowness' of the sex ratio
· India. The results also point to the importance of age structure, which accounts for around
- per cent of the 'lowness' of the sex ratio in India in 2001, in determining the weight of
n in a society.
owledgements: The author is very grateful to S. Subramanian for the discussions with
over a long period of time on the subject of the paper, and the comments on an earlier
.......~.nof tbe paper were extremely useful.
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1. Introduction

the declining trend in the weight of women m India's population have

le attention of scholars (see, for example, Visaria (1971), Mitra (1979),
and 2003), Klasen and Wink (2002a and 2002b) and Mayer (1999).
e early 1990s (see, Sen 1990 and 1992), was that the 'lowness' and
.ve ·ght

of women in India, respectively, were largely due to 'excess

men and its exacerbation over time. Excess female mortality,
. · ... the relative neglect of females, especially in healthcare
. in page 2). However, there seems to have been a shift in
beginning of the 21 st century. Attention appears to have
~~~j~:=.~:r;;;;;;;;~ c:::G.i:.eocaJs or low ' relative survival advantage of women vis-a-vis
o served lowness of the weight of women in India's
· ~ (particularly before birth).
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This shift is reflected in the considerable growth of literature on the subject of sexselective abortion in India [see, for example, Sudha and Rajan (1999), Clark (2000), Arnold,
Kishor and Roy (2002), Retherford and Roy (2003), Bahagat (2004), Glenn (2004), Middle
East Times (2005), Agnivesh, Mani and Koster-Lossack (2005), Boseley (2006), Schultz
(2006), Gentleman (2006), Jha et. al (2006), Baldauff (2006), Patel, R (2007), Patel, T
(2007), Unisa, Pujari, and Usha (2007)]. The works cited above include articles which bear
titles such as: "10 Million Girl Foetuses Aborted in India", "7000 Unborn Girls Die From
Sex-Selective Abortions Daily in India", "Millions of Abortions of Female Fetuses Reponed
in India", "Missing: 50 million Indian girls", and "India's Baby Girls Decimated Toro _
Infanticide or Abortion". The growth of literature on sex selective foeti ·
referred to above appear to suggest that the problem of 'lowness of

~

en rn

India's population is, largely, attributable to the 'lowness of
birth. There is a tendency to attribute .the latter largel

to

or female

foeticide 1•

The above-mentioned tendency

ating the causes

for the 'lowness' and the declining tren

· a. In this context,

it seems important, as Sen ( 19

)

the female-to-male ratio. To
to-male ratio] has o be

from the 'lowness' of
of that ratio [female-

UL3Uilj"',U-l..31..,,..." '

'-ll.lvll(=is in original] of the

ratio". The causes fffl"

o the female-to-male ratio

(FMR) in a populatio

;ed 'lowness~ of the FMR is

explained by excess female

inn~•~

FMR at birth. Thus, there is-a case

. iR is a counted for by the trend in
<lJS!timrn:ISrung the trend from the 'lowness' of the

female-to-male ratio, and main · ·

·o as distinct analytical categories. However, it

needs to be stated that the attempt ·

is restricted 2 to accounting for the 'lowness'

1

For example, in an article in Human ise ews "ded "'Female foetic ide in India", Indu Grewal and J. Kishore
(2004) state: "Female foetuses are selecti ely aboned after pre-natal sex determination, thus avoiding the birth
of girls. As a result of selective abortion , between 35 and 40 million girls and women are missing from the
Indian population". They also indicate that, "The United . ations has expressed serious concern about the
situation".
2

In this context, it may noted that Jayaraj and Subramanin (2007) have attempted to decompose the changes in
the sex ratio in India between 1961 and 1971 , and 1981 and I 991 into that attributable to trends in relative
survival advantage of females and sex ratio at birth.
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of the share of women in India's population at two points of time 1991 and 2001. To this
end, first the constituent elements of the weight of women or sex ratio of a population are
identified in Section 2. Section 3 details the accounting procedure adopted. Toe-choice of the
'norm', and the rationale attending such choice of the 'norm' employed to assess the
'lowness' of the weight of women in India's population are provided in Section 4. Sources of
data employed are discussed in Section 5. The results of the accounting exercise are
provided and discussed in Section 6. Section 7, concludes.

2. Identifying the Constituent Elements of the Sex-ratio of a Population 3
There are two widely employed measures of weight of women ( or sex ratio) in a society.
First is the female-to-male ratio (denoted as S), and the other is the female headcount ratio
which is the proportion of women in the total population in a society ( denoted as F). These
measures are defined respectively, as:

... (l);

where pm and pf, respectively, are the total male and female population in a society; and

... (2);

where pf and P, respectively, are female and total population in a society. It may be added
here that, in this note, unless stated explicitly, the female headcount ratio will be employed
as the measure of the sex ratio of a population.

The sex ratio of a population at any particular point of time can also be written as a
weighted -

the weight is the proportion of the total population in each age -

sum of age

specific Fs. Accordingly, F can be written as:

a

Fi=

LqJ (a)F; (a)
1

.. .(3);

a=-0

3

This Section rel ies heavily on, and is largely a reproduction of, Section 2, in Jayaraj and Subramanian (2007).
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where t signifies time, a represents age, a is the age of the oldest person in the society, rp is
the proportion of the population, and F is the female headcount ratio. From equation 3, it is
clear that the sex ratio of a population at any point of time depends on the age specific sex
ratios and the age-structure of the population at that point of time.

F 1(a) is the ratio of females born t-a years ago who have survived to age a to total
persons born t-a year ago who have survived to age a. Accordingly, F 1(a) can also be written
as: [Bft-a (l-qf1(a))]/ [B 1.a (l-q1(a))]; where B\.a and B 1.a, respectively, are the total number of
females and the total number of persons born t-a years ago; and qf1(a) and q1(a), respectively,
are the proportions of females and persons born t-a years ago who have died before reaching
age a. Notice that (1-qf1(a)) and(l-q1(a)), respectively, are the survival ratios of females and
of all persons born t-a years ago to age a. The ratio defined as: r1(a)={l-qr1(a))/ (1-qi(a)) is
called the ratio of relative survival advantage of females of age a at time

Lt ma

noted that Bf1.a/B 1.a is the female headcount ratio at birth t-a ears ago. fu

ill

0

as F 1.a. For future reference, it may be noted that rt(a) could also be "',,...tt.,,...
From the above discussion, it is clear that equario 3

. F

F

be written as foUo\\- :

a

F1= L rp (a)[r1(a)F 0 1- a]
1

... (3 ').

a=O

From equation 3' it is clear that the sex ratio of a population at any particular point of time
is determined by three factors: the age . structure (<p(a)), the ratio of relative survival
advantage of females (r(a)) or excess female mortality, and the trend in sex ratio at birth (F

0
1.

a ). It may be noted here that the observed age-structure at a particular point of time captures
the impact of the past history of demographic development experienced by a population.
Relative survival advantage ratio of females at age a accounts for mortality differentials
experienced by females of a birth cohort at different points of time in their life between birth
and reaching age a. For example, r(5) at time t captures the mortality differentials
experienced by females born t-5 years ago at: ( 1) infancy t-5 years ago, (2) the age interval
0-1 t-4 years ago, (3) the age interval 1-2 t-3 years ago, (4) the age interval 2-3 t-2 years
ago, (5) the age interval 3-4 t-1 year ago, and (6) the age interval 4-5 in year t. Similarly, the
sex ratio of a population at a particular point of time is influenced by the trend in sex ratio at
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birth over a long period (the length of which depends on the age of the oldest birth cohort
present in the- population) of time. Thus, the sex ratio of a population at a particular point
time encapsulates the prior histories -

the history of demographic development, the

cumulative history of discrimination in survival experienced by females (history of 'excess '
female mortality), and the history of sex ratio at birth -

in three variables.

3. Accounting for the 'Lowness' of the Sex Ratio of a Population
To account for the ' lowness' of the sex ratio of a population by its constituent elements, one
needs to find answers to a series of counter factual questions. While posing the
counterfactual questions it is important to take into account the levels of demographic and
economic developments experienced by the population. The development experience is
largely reflected in the age structure (see, Klasen and Wink (2002a and 2002b) of the
population. Thus, given the levels of demographic and economic developments reached, to
account for the 'lowness' of the sex ratio in India answers need to be found for the following
counter factual questions. The basic question that needs to be answered is: what would be the
sex ratio in India in the absence of discrimination against females? To answer this question
one needs to find answers to the fo llowing
stru rure of India s po ul

·o

· fi

eries. The are : ( 1) what would be the age

es ha ·e no been dis riminated against?; (2) what

would be the ex ratio in India orresponding to the age structure that would obtain in the
absence o

excess female monality?; and (3) what would be the sex ratio of India' s

population if there have been no abnormalities in the trend in the sex ratio at birth?

The questions posed above are easily answered if one could find a population that
experiences comparable levels of economic and demographic developments but, unlike in
India, does not discriminate against its females. In this connection, Klasen and W ink (2002a)
has pointed out that in every known society women experience discriminations against them
in one form or another. Thus, it is extremely difficult to identify a society where there exists
no discrimination against females in all spheres of life. However, it appears to me that it is
reasonable to assume that in the developed countries discrimination against women does not
affect their survival chances in any age. Accordingly, to judge the performance of India at
any particular age, the observed sex ratio of that age in any one of the developed countries
could be employed as the 'norm'. However, the overall performance of India could not be
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judged employing tlie overall sex ratio of the population of any , one of the developed
countries. The developed countries have · reached much higher levels of economic and
demographic developments compared to India. Consequently, the age structures of the
populations in the developed countries differ vastly from that of India's. For this reason, the
overall sex ratios of the developed countries need to be corrected to correspond to the age
structure4 of India's population.

It is possible to derive the 'norm' for the overall sex ratio by combining the age

structure of India and the sex ratios in each age a of a developed country. , However, the
observed age structure of India's population itself is a product of overall mortality pattern
which is contaminated by 'excess' female mortality. For this reason, the age structure of
India needs to be corrected for 'excess' female mortality. In what follows, the procedure
employed to arrive at the corrected age structure of India's population is explained.

Employing the sex ratio in each age a of a developed country, indexed as j, the
population share in each age, corrected for 'excess' female mortality in India, at time t, is
obtained as follows. It is important to note here that t~e subscript t, which represents time,
will be suppressed whenever the context presents no ambiguity. Notice, as indicated earlier,
that F(a) is the product of two ratios: F01.a, the sex ratio at birth t-a years ago; and r(a), the
ratio of relative survival advantage offemales at age a. Combining information on the sex

ratio at birth in India and r(a) of the developed country j, the expected sex ratio at time t for
each age a in India, could be obtained as:

... (4),

where iF•(a) is the expected sex ratio at age a for India, and jr(a) is the relative survival
advantage ratio at age a for the selected developed country. Notice here that the expected sex
ratio in India in each age a is estimated employing the sex ratio at birth, ipOt-a, for India. In
other words, iF*(a) is the sex ratio that would obtain in age a, given the sex ratio at birth in
4

There appears to be a statistically significant positive relationship between age and relative survival advantage
of females in the developed countries. The positive relationship between age and relative survival advantage of
females suggest that as the share of the population in the upper end of the age spectrum increases, the sex ratio
of the population is likely to increase. This impact could be termed as 'longevity' effect or demographic
development effect.

\- · '
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India t-a years ago, in the absence of discrimination against females in survival. Employing
the expected sex ratio and the number of males present in each age, the expected number of
females to be present in each age a in India at time tis obtained as:

.... (5).

Where ip*f(a) and ipm(a) are, respectively, the female population expected to be present and
male population observed to be present in age a in India, and iF*(a) is as defined earlier.
Now, the expected share of the population in each age, a, at time t could be estimated as:

... (6),

where iq/(a) is the expected share of the total population in age a, and ip*f is the total female
-

a

population expected to be present in India. Notice here that

.

L i<p"(a)is the age structure that
a=O

would obtain in the absence of ' excess ' female mortality in India.
Now it is easy to derive the overall sex. .ratio 'norm', denoted as

F, by combining

i<p ·ca), and if(a), as follows:

-

:&

F = L '9,

(a)lF(a)

.. . (7).

(a) the sex ratio at age a for country j, could also be written as a product of two
(a) '== [iF01_a ir(a)] . Notice also that the sex ratio at birth in the developed
ec ed by pronounced son preference. Accordingly,

F is the overall sex ratio

·on that would obtain in the absences of abnormality in the sex ratio at
female mortality. To put it differently, given the level of demographic
·eved,

F

is the sex ratio that would obtain in India in the absence of

~ ~~'"· emales. Thus, the 'lowness' of"F in relation to jF (the population sex
- a

levels of demographic

ibutable only to differences in age structures or differences in the
eYelopments of the two populations.

Similarly, the female
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headcount ratios 5, that accommodates only for abnormality in sex ratio at birth and only for
'excess' female mortality or ' lowness' of the relative survival advantage in India,
respectively, are derived as:
a

psb =L iq/ (a)[ i r(a)iFoi-a]

.. . (8),

a=-0

and

-a
Fr= L ill}• (at r(a)iF 0 1-a]

).

a=O

where Fsb and Fr respectively are the overall sex ratios obtained allowing for, respectively,
abnormality in sex ratio at birth and the 'lowness' of the relative survival advantage of
females in India. Notice that the Fsb is arrived at combining corrected age structure and sex
ratios at birth for India, and the relative survival advantage ratios of country j . As noted
earlier,

F is obtained by combining the corrected age structure of India, and the sex ratio at

birth and the relative survival advantage ratio of country j. Accordingly, the difference
between

F and Fsb is attributable only to abnormalities in the observed trend in sex ratio at

birth in India. Similarly, Fr is derived by combining the corrected age structure and relative
survival advantage ratios of India with the sex ratios at birth for country j . Thus, the
difference between

Fand

Fr is attributable only to 'lowness' of the relative survival

advantage ratios or ' excess ' female mortality in India.

Now, it is possible, employing iF,

F, F\

f 5\ and jF, to quantify the extent of the

'lowness' of the sex ratio in India attributable to young age structure or 'lowness' of
demographic development, 'lowness' of the ratio of relative survival advantage or 'excess'
female mortality and abnormality in sex ratio at birth. It needs to be noted that the extent of
'lowness' of the observed sex ratio in India is assessed by estimating the number of

5

The construction of the female headcount ratios adjusted for age-structure, relative survival advantage of
females and the sex ratio at birth is, somewhat, similar to the procedure adopted in Dereze and Sen (199 .
They apply the age-structure of I 90 I to the female-to-male ratio of 1981 to obtain the age-structure adjusu:d
female-to-male ratio in 1981 in India. Here, the age-structure adjusted for 'excess ' female mortality in India at
time t is applied to the sex ratio in each age a of the population for country j at time t. This procedure helps
arrive at the age-structure adjusted headcount ratio of females which is employed to judge the contn ·on
young age structure of India to the observed ' lowness ' of the sex ratio in India at a particular point of time.
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'mis.5ing' women. Missing' women is the count of women required to make the sex ratio in
Indi equal to that of country j. Thus the total number of 'missing' women is estimated as:

... (10),

where TMW is the total number of missing women in India;

ipm

and

ipf,

respectively, are

observed total male and female populations in India; and jF is the population sex ratio of
country j. The total number of 'missing' women (TMW) could be decomposed into four
components. They are missing due to (1) young age structure or 'lowness' of demographic
development, (2) ' lowness' of the ratio of relative survival advantage of females or 'excess'
female mortality, (3) abnormality in sex ratio at birth in India vis-a-vis country j, and (4)
'missing' due to the interaction effect of age structure, 'excess' female mortality and sex
ratio at birth differences. The last term is hard to interpret. However, since this term usually
accounts for a very small proportion of TMW, its contribution may be neglected.

The estimation of the numbers of ·missing
strucmre abnormal·

·omen attributable to young age

o

effectat point o

oetaile:d

. · 4.issing' women accounted for

, is obtained as:

l-

J-{ F

.. . (11),

rr::i:noers o · missing \ omen attributable to ( 1) the 'lowness' of the relative .survival
·o in India, MW\ and (2) abnormality in the sex ratio at birth in India, MW 5b,
res:pcc::tniety.

are obtained as follows:

... (12);

and

... (13).

-

- - - - - - - - - - - - - - - - - - - - - - - - - ---·······--·--····· ·
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Given, TMW, MW3

,

MWr, and MWsb, the 'missing' women attributable to the complex

interaction of age structure, relative survival advantage, and sex ratio at birth, denoted as
IMW, is obtained as a residual as follows: IMW= [TMW-(MW3 + MWr + MW5b)]. Given,
the decomposition procedure, in what follows, the selection of the 'norm' or the country
employed to assess the 'lowness' of the sex ratio in India is discussed.

4. On the Choice of the 'Norm'

As indicated earlier, I believe that in none of the developed countries discrimination against
females results in excess female mortality. Accordingly, one could employ the sex ratio of
any one of the developed countries as the 'norm'. However, in order to decompose the extent
of' lowness' of the sex ratio in India· into the 4 components, listed above, data on: ( 1) annual
time series on the sex ratio at birth of all the age cohorts that constitute the population, and
(2) age-specific sex ratios of the population present at a point of time are required. Data on
both the variables could be easily accessed only for the two countries Japan and Finland. An
examination of the age distributions of sex ratios of the populations of both the countries
indicates the presence of abnormalities at the upper end of the age spectrum. Such
abnormalities6 are probably attributable to the impact -of the First and the Second World
Wars (See, in this connection, Klasen and Wink (2002a)). For this reason, age specific sex
ratios of these two countries, for which requisite data are available, could not be employed as
'norms'. Sweden, a country known for its neutrality7 during the First and Second World
Wars, appears to be a better candidate. However, for Sweden, while age-wise data on sex
ratios are available on the Internet, time series data on sex ratio at birth are not easily
accessible.

To overcome the problems of non-accessibility of data and hence the choice of the
country, the following procedure has been employed. The female-to-male ratio (FMR)

6

An examination of the age-sex-ratio curves (not provided here, but will be made available on request) for
Japan, for the year 1990, and Finland, for the year 1991, show that there exist some abnormalities in the
distributions of sex ratios across age in these countries. In the age-sex-ratio curve for Japan there exists a hump
in the age range 65-75. In the case of Finland one observes that the age-sex-ratio curve displays very steep
increases after age 65.
7
It appears that Swedish men took part in the Second World War, but since the country itself had maintained
neutrality, the impact of World Wars on the overall sex ratio and the age structure of Swedish population
appears to be relatively small. Accordingly, the age-sex-ratio curve, examined for the year 1991, for Sweden
does not display the presence significant abnormality.

..,.
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employed ;

employed to estimate the number of 'missing' women in China, South Asia,

West Asia and North Africa -

by Sen (1990) at 1.05 (or 10508 females per one thousand

males) has been adopted as the 'norm' to judge the 'lowness' of the overall sex ratio of
India's population. This adoption solves the problem with respect to the overall sex ratio
'norm'. However, to effect the decomposition suggested earlier, data on age-specific sex
ratios, the age structure, and the sex ratio at birth are required. As mentioned earlier, the age
distribution of the sex ratio in Sweden does not display any abnormality. However, the
overall sex ratio of Sweden's population is observed to be lower than the 'norm' adopted
here. For this reason, the distribution of the sex ratio across age in Sweden needs to be
adjusted in such a way that the overall sex ratio at 0.5122 (corresponding to an FMR of

-a

1050) =

L '7) (a)5F. (a). Notice here that a represents age, a indicates the age of the oldest
5

a=O

person, superscript s represents Sweden, superscript * indicates that the variable is adjusted
to make the overall sex ratio equal to 0.5122, <p is the proportion of the population, and Fis
the female headcount ratio. Notice that the adjusted age distribution rather than the observed
one for Sweden is employed. This change in the use of the variable is necessitated by the
correction made to the distribution of females in each age a for Sweden to make the overall
sex ratio to correspond to the 'norm' adopted. Notice also that, as in the previous section,
subscript t has been suppressed.

To arrive at the adjusted age-specific sex ratios and the adjusted age structure, first,
the total number of women expected to be present at time t to make the population sex ratio
of Sweden equal to 0.5122 has been estimated as: sw•= [(0.5122sPm )/(1-0.5122)]. Where
sw• and spm, respectively, are the total number of women expected to be present, and the
total number of males reported to be present in Sweden. Employing sw•, the number of
females expected to be present in each age a in Sweden has been estimated as: sp•r(a) =
(5q/(a) 5W\ where sq/(a) is the share of total females in each age a in Sweden. Now, it is
easy to estimate the corrected sex ratio in each age a at time t in Sweden as: sp• (a) = (8p*f(a)/(
8

I do not believe that the overall sex ratio of Sweden is affect~d by gender discrimination in survival.
Accordingly, the overall sex ratio of that country could be employed as the 'norm'. However, since Sen (1990)
suggests that the female-to-male ratio in populations where men and worrien receive similar care is observed to
be around 1.05, while this is questionable, has been adopted here as the 'norm' . It may also be noted that the
objective in this paper is to identify the contributions of the constituent elements of the sex ratio to the
'lowness' of the sex ratio in India, and not obtaining an accurate estimate of 'missing' women in India.
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sp*f(a)+ spm(a)). Employing the estimated number of females expected to be present in each
age in Sweden, the corrected population share in each age a is obtained as: 5</(a) = [5p*f(a)+
spm(a)]/[ spm+ sw•]. Thus the corrected population share and corrected sex ratio in each age a
for Sweden at time t have been obtained. It may also be noted, as m.entioned earlier, that data
on the sex ratio at birth are not easily accessible for Sweden. To overcome this difficulty, the
data on sex ratio at birth for Finland are employed as a proxy for sex ratio at birth in Sweden.
Accordingly, the ratio of relative survival advantage of females in each age a in Sweden has
been obtained as: 5r\a) = 5F\a)/ rFot-a, where fF\a is the sex ratio at birth for Finland. Notice
here that in accordance with the fact that age-specific sex ratios of Sweden have been
corrected, 5F.(a) instead of 5F(a) has been employed in computing 5r·(a).

Finally it needs to noted that the variables jF(a), jr(a) and jFot-a have been replaced,
respectively, by 5F.(a), 5r·(a) and rF 01_3 in all the relevant equations in section 3. Similarly
the variable jF has been replaced by the overall sex ratio 'norm' at 0.5122, that corresponds
to an FMR of 1.05 employed by Sen (1990), in the equation used for estimating TMW.

· 5. Sources of Data and the Method Employed to Generate the
Time Series on Sex Ratio at Birth in India9
It may be recalled that the decomposition exercise requires: (1) time series data on sex ratio

at birth for Sweden and India, and (2) sex ratio in each age for the years 1991 and 2001 for
the two countries. As noted earlier, time series data on the sex ratio at birth for Sweden are
not

easily

accessible.

Hence

the

time

series

data

available

at

http://www.joensu.fi/statistic/lin/alho/7_3 _Sex_ratio.html, based on Statistics Finland, for
Finland is employed as a proxy for the time series on sex ratio at birth for Sweden. Data on
sex ratio at birth in India are not available. For this reason, Subramanian and Jayaraj (2007)
had resorted to estimating the sex ratio at birth for the years 1901 to 1991 employing an
indirect method. The procedure employed by them is described below.

In order to construct an annual time series on sex ratios at birth for India Jayaraj and
Subramanian (2007) had resorted to the 'reverse survival method'. To employ the reverse
survival method, an annual time series on the male and female populations less than a year
9

This section too relies heavily on Jayaraj and Subramanian (2007),
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old and the annual time series on male and female infant mortality rates are required. A brief
account of the data sources and assumptions employed by them to construct the annual time
series data on sex ratio at birth for India is provided here.

It is important to note, in this context, that the construction of the time series on male

and female populations less than a year old had been complicated by over-time changes in
the territorial boundaries of India. Independence obtained in 1947 occasioned a change in the
boundary of India. Changes were effected to the territories of states in 1956 as a result of
reorganisation of states within the country. The coverage of census operations, which
differed over time, affected the geographical unit of India for which the time series could be
constructed. To be more precise, census was not conducted in 1981 and 1991, respectively,
in the states of Assam and Jammu and Kashmir. For these reasons, to make the intertemporal comparisons consistent Jayaraj and Subramanian (2007) had left out of reckoning
the states of Assam and Jammu and Kashmir from India as constituted at the time of
independence. They had employed data available in Census of India (1961a), which permit
the reconstruction of over-time State-wise estimates of male and female populations for the
geographical unit of 'India' as defined excluding the states of Assam and Jammu and
Kashmir from post-194 7 India.

Jayaraj and Subramanian (2007) had constructed the annual time series data on male
and female populations less than a year old along the following lines. They had employed
data on the proportions of males and females less than a year old available for each of the
Census years 1901, 1911, 1921 and 1931 in Census of India 1931. For the years 1941 and
1951 these proportions were computed making use of the data from Census of India 1951 a
and b. Absolute number of males and females less than a year old had been obtained by
application of the proportions to the total populations as recorded in the relevant Censuses.
For the years 1961, 1971, 1981 and 1991, the male and female populations less than a year
old had been obtained from the corresponding Censuses for these years by aggregating the
relevant population totals across the States of the Indian · Union. These data had been
employed to compute the annual compound growth rates of females less than a year old and
males less than a year old for each decade between one Census year and the next. Computed
annual compound growth rates had been used to estimate the less-than-one-year female

'
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population and the less-than-one-year male population in each of the nine years between a
pair of successive Census years. In this manner, they had constructed an annual time-series
of the female and male populations of age less than one year from 1901 and 1991.
Employing the same procedure, I extend the coverage to include the decade between 1991
and 2001. For the year 2001, the single year age returns are available for all-India (including
the states of Assam and Jammu and Kashmir) in Census of India (2001). However, for the
two states Assam and Jammu and Kashmir, single year age returns of male and female
populations are not available. Hence, the total female and male populations of Assam and
Jammu and Kashmir have been subtracted, respectively, from the all-India total female and
male populations. Thus, the total female and male populations of India excluding Assam and
Jammu and Kashmir have been obtained. The age distributions of females and males,
respectively, for all-India have been employed to obtain, respectively, the age distributions
of female and male populations for India excluding Assam and Jammu and Kashmir. It
needs to be noted here that the Indian census data suffer from considerable age misreporting
and age less than one year (frequently referred to as age zero) is unlikely to be an exception
to the rule.

The time series on male and female infant mortality rates had been constructed
largely from data generated by the Civil Registration System, published in different sources
for different periods. The Civil Registration System (CRS), as noted by Visaria (1971),
suffers from incomplet~ registration of births and deaths. Visaria also notes that the extent of
such under-registration varies across both regions and the sexes. Since there is no other
alternative, as Jayaraj and Subramanian observe, one is constrained to use the data provided
based on the CRS. Further, for the years 1901-1947, and for want of an alternative, they had
employed figures of infant mortality valid for British India as valid for 'India'. They also
note that, despite their best efforts at accessing direct statistical sources or compilations
made by other researchers, they were unable to obtain infant mortality figures for eleven
specific years in the 91-year time series from 1901 to 1991: the gaps for these eleven years
were filled in by resort to simple linear intrapolation. The time series on female and male
infant mortality rates generated by them have been extended to cover the period 1991 to
2001. For the first five years in the decade 1991-2001, data on female and male infant
mortality rates have been obtained from the annual publication titled Vital Statistics of India,

15

based on CRS. For the years 1996-2001, required data on infant mortality rates based on
CRS could not be obtained. For this reason, the data gaps in infant mortality rates have been
filled by resorting to linear extrapolation. Specifically, the estimated trend lines,
respectively, of female and male infant mortality rates for the period 1976 to 1995 have been
extrapolated to obtain data on, respectively, male and female infant mortality rates for the
years 1996 to 2001. The specific assumption made in this context needs to be noted. It is
assumed that the trends in infant mortality rates of only the recent past (i.e. the trend in the
two decades that precede the year 1996) determine the levels of infant mortality rates in the
years 1996 to 2001. The sources of data employed by Jayaraj and Subramanian (2007) and
the additional sources employed in this paper are provided in Appendix 1.

6. Results and Discussion
The attempt in this paper has been to explore the importance of 'excess' female mortality
and abnormality in the sex ratio at birth in explaining the 'lowness' of the sex ratio oflndia's
population in 1991 and 2001. In this context, it has been identified that demographic
development that gets reflected in longevity and fertility are important factors affecting the
level of the sex ratio of a population. Age structure captures the impact of demographic
development. Accordingly, attempt has been made to identify the contributions by the young
age structure, abnormality in sex ratio at birth and 'lowness' of relative survival advantage of
females to total number of 'missing' women in India. To this end, data on the age
distributions of the populations of Sweden and India in 1991 and 2001, and the time series
data on the sex ratio at birth for Finland and India for the period 1901 and 2001 have been
employed. It may be noted here that data on these variables are not provided here, but will be
made available on request. Notice also that the population distributions are truncated at age
90. A truncation necessitated by the fact that it is possible to construct the sex ratio at birth
series for India only since 1901. The birth cohort of 1901, the first birth cohort in the time
series, constitutes the age cohort of 90 in 1991. To make the comparison of the results
between 1991 and 2001 consistent, the age distribution in 2001 is also truncated at age 90.
This truncation is likely to be off little consequence. For the attempt here is to get a quick fix
on the broad orders ofmagnitude of the contributions of the constituent elements of the sex
ratio of a population to the observed 'lowness' of the overall sex ratio in India. Moreover,
the age interval [O, 90] accounts for as much as 99.37 and 99.63 per cent of the total
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populations in India, respectively, in 1991 and 2001. The share of the relevant age interval in
the estimated ( estimated adjusting the female population in such a way that the overall sex
ratio corresponds to the 'norm' at 0.5122) total population of Sweden in the years 1991 and
2001, respectively, are at 99.63 and 99.43 per cent. The overall sex ratio 'norm' at 0.5122
becomes 0.5113 and 0.5108, respectively, for the years 1991 and 2001 because of the
truncation of the age distribution of the populations at 90 years of age.

Data on:

F, F\ F

5

\

sw*, and male and female populations oflndia and Sweden in the

age range (0, 90] are provided in Table 1 for the years 1991 and 2001. Table 2 presents the
estimates on TMW, MW\ MW\ MW5b, and IMW, for the years 1991 and 2001. It niay,be
recalled that: ( 1) F, given the levels of demographic and economic developments achieved,
is the population sex ratio that would obtain in India in the absence of discrimination against
females; (2) Fr is the sex ratio that would obtain in India if only the impact of 'excess'
female mortality is present; and (3) Fsb is the sex ratio that would obtain in India if only the
abnormality in sex ratio at birth is present. sw•, is the total number women expected to be
present in Sweden to make the female-to-male ratio equal to 1050. TMW is the total number
of missing women in India. MW8 , MW\ and M~, respectively, are the estimated number
of missing women accounted for, respectively, by young age structure or 'lowness' of the
demographic development; 'excess' female mortality or 'lowness' of the relative survival
advantage of females; and abnormality in sex ratio at birth in India. IMW is the estimated
number of ' missing' women accounted for by the complex interaction of variations in the
three factors: age structure, sex ratio at birth and relative survival advantage of females, and
it is hard to interpret this term.

Table 1: Data Population and Sex Ratios
Year

Population of Sweden

Population of 'India' (in the

(in the age range O and

age range O and 90)

•w·

Populat-

F

F'

F""

ion Sex
I

90)

Ratio
'Norm'

Females·

Males

Females

Males

1991

4,349,823

4,262,564

390,381,220

420,599,135

4,484,154

0.5113

0.4984

0.4757

0.5036

2001

4,462,763

4,396,154

477,088,079

511 ,113,669

4,628,867

0.5108

0.4992

0.4803

0.5008

Note: 1). 'W-·.1s estimated m relation to the total population and not the population m the age range [O, 90].
2) The population sex ratio ' norm' differs from 0.5122 because of the truncation of the distribution of
population at age 90.
Source: Provided in Appendix 1.
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The number presented in Tables 1 and 2 are, largely, self-explanatory. Hence, only
the important points that emerge are highlighted here. Notice that

sw* for the years 1991 and

2001, respectively, are estimated to be at 4,484,154 and 4,628,867. But the actual number of
women-reported to be there in Sweden in 1991 and 2001, respectively, are at 4,373,496 and
4,500,683. Simple calculations, based on the numbers presented above, suggest that there
were 110,658 (4484154-4373496) and 128,184 (4628867-4500683) women 'missing' in
Sweden, respectively, in the years 1991 and 2001. These numbers suggest that between 1991
and 2001 the count of 'missing' women had increased in Sweden!

Table 2: Estimates on 'Missing' Women
'Missing'
'Missing'
'Missing'
'Missing'
Women
Women
Women
Women
Attributable to Attributable to Attributable to Attributable to
Interaction
Abnormality
Age Structure 'Excess'
in Sex Ratio at Effect: IMW
Difference:
Female
MM•
Birth: MW'b
Mortality:
MWr
99,466
-8,874,270
1991
49,687,852
22,219,863
36,242,793
(0.20)
(44.72)
(72.94)
(-17.86)
(100.00)
- "
-1,539,040
2001
24,112,648
37,110,156
-3,136,331
56,547,433
(-2.72)
(65.63)
(-5.55)
(42,64)
(100.00)
Note: Figures in parentheses are the per cent contribution by the relevant factor to TMW.
Source: As in Table 1.
·

Year

Total
'Missing'
Women:
TMW

The figures provided in parentheses in Table 2 indicate the contrib~tion of each
factor to total estimated number of 'missing' women in India in the age range [O, 90]. The
numbers in column 1 suggest that the absolute number of missing women has increased from
around 50 million in 1991 to 56.5 million in 2001. Notice here that the population sex ratio
'norm' employed at 0.5113 and 5108, respectively, for the years 1991 and 2001 are
substantially higher than the

F values, at 0.4984 and 0.4992 for the respective years. If F is

employed to estimate (estimated as the difference between TMW and MMa) the number of
'missing' women, the count turns out to be around 27.5 and 32.4 million, respectively, in ·
1991 and 2001. These figures are much lower than TMW -for the respective years. Since the
difference between TMW and (TMW-MMa) is attributable to young age-structure of India's
population, the latter estimates are preferable. Even the preferred estimates suggest that the
problem of 'missing' women is vast in India.
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While the absolute number of 'missing' women has increased between 1991 and
2001, the ratio of 'missing' women (TMW) to total enumerated women in the appropriate
age range has registered a marginal decline 10 from 12.73 to 11.85 per cent. This decline is in
accordance with the marginal increase (female to .male ratio increased from 929 to 933)
observed in the sex ratio of India's population between 1991 and 2001. Accordingly, the
results suggest that the observed increase between 1991 and 2001 in TMW, as Sen (2003)
has observed, is attributable to population growth effect and, probably, to the declining trend
in sex ratio at birth.

In this connection, digressing a little bit from the results presented in this paper,
attention is drawn to the results presented in Jayaraj and Subramanian (2007). Their results
indicate that while the decline in the sex ratio of India's population between 1961 and 1971
is, almost exclusively, attributable to deterioration in relative survival advantage of females,
the decline between 1981 and 1991 is, largely, explained by the declining trend in the sex
ratio at birth. The questions that arise, in this context, are: (1) is the declining trend in the sex
ratio at birth unique to India? and (2) how much of the declining trend in the sex ratio at
birth could be attributed to foeticide? It appears that the declining trend is not unique to
India. Declining trends in sex ratio at birth had occurred in countries such as England and
Wales (Moore (1958)) Sweden (Johansson and Nygren (1991)). Data 11 available (not
reported here, but will be made available on request) for Finland suggest that the female-tomale ratio at birth: (1) was in the region of 980-990 (very close to the range observed for
India at the beginning of the 20 th century) in the early 1750s; (2) declined to a low figure of
931 in 1911 (close to the figure estimated for India in 1991); and (3) experienced a marginal
recovery since 1911, and at present is observed to hover around 950. Time series data 12,
available for Japan from 1872 to 2002, interrupted for three years 1944, 1945, and 1946, too .
display a significant 13 declining trend. Thus, it appears that the declining trend in the sex
ratio at birth is not unique to India and it had occurred in other -countries, which are not
10

The decline is from 7.04 per cent to 6.80 per cent when 'missing' women are estimated employing Fas the
appropriate 'norm'.
1
Available at: http://www.joensu.fi/statistic/lin/alho/7 _3_Sex_ratio.html, are based on Statistics Finland are
employed here.
12
Available at: www.stat.go.jp/data/chouki/zuhyou/02-21.xls, which is based on: Statistics and Information
Department, Minister's Se.cretariat, Ministry of Health, Labour and Welfare, Japan are used describe the trend.
13
The estimated linear trend co-efficient of femjlle-to-male ratio at -0.1159 is statistically significant at 1 per
cent level.
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known to have pronounced son preference, too. It is possible that such declining trends have
been mediated by 'benign' factors related to development: both economic and demographic.
More specifically, improvements in maternal healthcare and nutritional status of women
could have contributed to the declining trend in sex ratio at birth both in India and elsewhere
(see, on this line of reasoning, Schultz (1918) and Jayaraj and Subramanian (2004)). In the
absence of reliable data on sex ratio at birth and on sex-selective abortion, it is ·hard to
quantify the extent of the influence of discrimination in natality on sex ratio at birth in India.
Often the sex ratio of the age-group 0-4 or 0-6 is employed as a proxy for sex ratio at birth.
Sex ratio of the age-group 0-6 observed to be around 927 is considered to be low (see, Sen
(2003) compared to the norm employed at 950. In this connection, it needs to be noted that
the data on sex ratio at the lower end of the age-spectrum (of age group 0-4 or 0-6) appear to
suffer from progressive deterioration in the count of the population. The progressive
deterioration could be understood by comparing the population in the age-group 0-4 in a
census with the enumerated population in the age-group 10-14 in the next census (notice that
population censuses are conducted in India at the start of each decade since 1901). Such
comparisons over successive pairs of censuses starting from 1961 indicate the following. In
India, as constituted excluding the states of Assam and Jammu and Kashmir, the population
of males enumerated in 10-14 in successive censuses of the pairs: 1961, 1971; 1971, 1981;
1981,1991; and 1991, 2001; respectively, exceeded that of the population in the age-group 04 in the previous census by a factor of, respectively, 8. 7, 16.13, 20.45, 24.40 per cent. These
figures for girls are observed to be at 0.00, 7.63, 11.05, and 17.11. These numbers clearly
suggest that the undercount of both boys and girls increase over time in the age-group 0-4.
The implications of such progressive undercount to the declining trend and 'lowness' of the
sex ratio of the age-group 0-4 or 0-6 at a particular point of time is difficult to assess.
However, the evidence provided above on the progressive undercount of the population,
particularly at the lower end of the age spectrum, indicates the need for validating the
population census data for internal consistency. It needs to be emphasised here that these
issues are brought to attention not to discredit the notion that female foeticide is prevalent in
India, but to indicate that it is hard to quantify its significance. It is probable that the
influence of this phenomenon on the trend and the 'lowness' of the sex ratio at birth is
limited (see, for example, Bhat 2002)).
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Getting back to the numbers presented in Table 2, the results indicate that, despite the
fact that the sex ratio at birth appears to be declining in India almost since the early 1930s
(see, in this context, Jayaraj and Subramanian (2004)), the sex ratio at birth effect on TMW
in India is negative. In other words, the history of sex ratio at birth holds up the population
sex ratio in India. Accordingly, even as late as in 2001, discrimination in natality (attributed
largely to foeticide) has not contributed to 'missing' women in India. However, the negative
contribution which was around 18 per cent in 1991 has declined to 5.55 per cent in 2001.
This decline suggest that the sex ratio at birth, if the declining trend in it is not halted, will
emerge as an important candidate explaining the 'lowness' of the overall sex ratio in India in
the near future.

The numbers presented in Table 2 suggest that, even in the latest census year 200 l,
the effect of the history of 'excess' female mortality accounts for around 66 per cent of the
total 'missing' women or 'lowness' of the sex ratio of India's population. Also, it is
important to note that the contribution of 'excess' female mortality to TMW has declined
from around 73 in 1991 to around 66 per cent in 2001. This result indicates that the impact
-of subtle forms of discrimination, throughout the life span of women, on the sex ratio has
registered only a marginal decline. · Thus, the results indicate that there is a case for not
neglecting or diverting attention from subtle forms of discrimination that affect the relative
survival chances of women in India.

The results also suggest that the contribution of young age structure or 'low'
demographic development to TMW in India in 2001 was around 43 per cent. .The importance
of age structure in accounting for the 'lowness' of the weight of women in India's population
suggests that the wellbeing of both the overall population and, probably, that of the
population at the upper end of the age spectrum needs to be considerably improved.

7. Concluding Observations
The objective in this paper has been to identify the relative importance of discrimination in
natality and excess female mortality in accounting for the 'lowness,.· of the sex ratio in India.
'Lowness' of the sex ratio was sought to be quantified by estimating the number of 'missing'
women in India. The contributions of young age structure or 'lowness' of demographic

,,
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development, abnormality in sex ratio ·at birth and 'excess' female mortality to the count of
missing women in India in 1991 and 2001 have been estimated. The results indicate that the
contribution of 'excess' female mortality to the count of 'missing' women is observed to be
around 66 per cent in 2001. It is important to note here that expectation of life at birth
differential in India has switched in favour females since the mid-1980s. Despite such a
switch, 'lowness' of the relative survival advantage of females emerge as the single most
important determinant of the deficit of women in India in 2001. This suggest that while there
might have been improvemenJs in relative survival ·chances of females in India, the levels of
mortality advantage experienced by Indian females' fall short of their counterparts in the ·
- developed countries.

The results also suggest that the contribution of abnormality in sex ratio at birth to
the count of 'missing' women is negative. However, as pointed out earlier, the trend in the
sex ratio in the recent period is explained largely by the trend in sex ratio at birth. Thus, as
Sen (1987) had argued, it is important to draw a distinction between level (stock) and trend
(flow) in the female-to-male ratio. Distinguishing the trend from the level not only has
intrinsic merit but also has practical utility. In the present case, policy formulations based on
an analysis of the trend or changes over time will result in focussing, somewhat, exclusive
attention on the declining trend in sex ratio at birth, which may lead to the neglect of
" ... social practices that lead to excess female mortality [which] are far more subtle and
widespread ... " (Dreze and Sen (1995: p.144)) that still persist.

The results also suggest that a little more than two-fifths of the 'lowness' of the sex
ratio in India is attributable to the age structure which is relatively dense in young agegroups in India. This result points to the importance of demographic development in
determining the sex ratio of a population. To put it differently, elimination of discrimination
against females while is a necessary condition to arrive at the level of the sex ratio employed
as the 'norm', that in itself may not be sufficient. In India, expectation of life at birth must
increase and fertility must fall to levels achieved in the developed countries. Thus, the results
suggest that there is a case for attending to improving the wellbeing of the population in
general, and that of women in particular. To put it differently, there is a case for exerting
pressure on the state to improve the availability of infrastructural facilities (or basic
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amenities) such as: roads, hospitals, schools, protected drinking water, clean fuel, and public
transport. More importantly, there is a case for maintaining pressure on the state to provide
for social security measure such as widow pension, and free healthcare for women.
References
Agnivesh, S., Rama Mani, and A. Koster-Lossack (2005): "Missing: 50 Million Indian Girls",
Herald
Tribune,
Friday
November
25,
2005:
Available
at.
· http://www.iht.com/articles/2005/l l/24/opinion/edswami.php.
Arnold, F., S. Kishor, and T.K. Roy (2002): "Sex-Selective Abortions in India", Population and
Development Review, Vol. 28, No. 4: 759-785 .Baldauff, S (2006): "India's 'Girl Deficit' Deepest Among Educated: Study: Sex-Selective Abortion
Claims 500000 Girls a Year", Th e Christian Science Monitor, Available at:
http://www.csmonitor.com/2006/01 13/pO 1s04-wosc. html.
Bhagat, R (2004): "Slaughter in the Womb", Business Line, Financial Daily from the Hindu group
of publications, Friday, December, 17, 2004.
Bhat, Mari P.N (2002): "On the Trail of 'Missing' Indian Females, Published in two Parts: I: Search
for Clues; and II: Illusion and R~ality", Economic and Political Weekly, Vol. 37, Nos: 51 and
52: 5105-18 and 5244-63.
Boseley, S (2006): "10 Million Girl Foetuses Aborted in India", The Guardian, Available at:
http://www.guardian.co.uk/india/story/O,, 1682102,00.html.
Clark, S (2000): "Son Preference and Sex Composition of Children: Evidence From India",
Demography, Vol. 37, No. l: 95-108.
Dreze, J. ahd A. Sen (1995): India: Economic Development and Social Opportunity, Oxford
University Press, Delhi.
Ganatra, B., S. Hirve. and V.N. Rao (2001) "Sex-Selective Abortion: Evidence from a Communitybased Study in Western India", Asis-Pacific Population Journal, Vol. 16, No.2: 109:124.
-Gentleman, A (2006): "India's lost daughters: Abortion toll in millions" International Herald Tribune,
Tuesday,
January
_ 10,
2005, .
Available
at:
http://www.jatland.com/forums/showthread. php?t= 11494.
Glenn, D (2004): "A Dangerous Surplus of Sons?: Two Political Scientists Warn that Asia's Lopsided
Sex Ratios Threaten World Peace", The Chronicle of Higher Education, Vol. 50, No. 34: p.A1416, 18, Available at: http://chronicle.com/free/v50/i34/34a0140 l .htm.
Grewal, I., and J. Kishore (2004) "Female foeticide in India", Humanist News, Internatfonal
Humanist and Ethical Union, A".ailable at:http://www.iheu.org/node/1049.
Jayaraj, D. and S. Subramanian (2004): "Women's Wellbeing and the Sex Ratio at Birth: Some
Suggestive Evidence From India", The Journal of Development Studies, Vol. 40, No. 5: 91-119.
.

'

.

.

'.'

23
Jayaraj, D. and S. Subramanian (4007): "The Welfare Implications of a Change in the Sex-Ratio ofa
Population", mimeo.
Jh~ P., R. Kumar, P. Vasu, N. Dhingra, D. Thiruchelvam and R.Moineddin (2006): "Low Male-toFemale Sex Ratio of Children Born in India: National Survey of 1.1 Million Households", The
Lancet, Vol. 367, No. 9506: 211-218.
Johansson, Sten and Ola Nygren ( 1991) "The Missing Girls of China: A New Demographic
Account", Population and Development Review, 17(1): 35-51.
Klasen, S. and C. Wink (2002a): "A Turning Point in Gender Bias in Mortality? An Update on the
Number of Missing Women", Population and Development Review, Vol. 28, No. 2: pp285-312.
Klasen, S. and C. Wink (2004b): "Missing Women: A Review of the Debates and an Analysis of
Recent Trends", June 2002: Available at: http://ssm.com/abstract=321861.
Mehra, B (2003): "Sex Selective Abortion in India", Available
mehra.sulekha.com/blog/post/2003/04/sex-selective-abortion-in-india.htm.

at:

http://beloo-

Middle East Times (2005): "India's Baby Girls Decimated Through Infanticide or Abortion", AFP,
October 13, 2005, Available at: http://www.metimes.com/storyview.php?Story1D=20051013045204-1106r.
Mitra, A. (1979): Implications of Declining Sex Ratio in India's Population, Allied Publishers,
Bombay, India.

Mayer, P. (1999): "India's Falling Sex Ratios", Population and Development Review, Vol. 25, No.2:
323-343.
Patel, R (~007): "The Practice of Sex Selective Abortion in India: May You Be the Mother of a
Hundred Sons", Available at: http://gi.unc.edu/research/pdf/abortion.pdf, Accessed on 20
February, 2007.

Patel, T (2007 ed.): Sex Selective Abortion in India: Gender, Society and New Reproductive
Technologies, Sage Publications, New Delhi.
Retherford, R.D. and T.K Roy (2003): "Factors Affecting Sex-Selective Abortion in India", National
· Family Health Survey Bu.lletin, Number 17, Jan 2003: 1-4, Available at:
http://www.eastwestcenter.org/stored/pdfs/NFHSbuUO 17 .pdf.
Schultz, A. (1918): "Studies in the Sex-Ratio in Man", Biological Bulletin, Vol. 34, No. 4: 257-275.
Schultz, G (2006): "7000 Unborn Girls Die From Sex-Selective Abortion Daily in lnqia", Available
at: http://www.lifesite.net/ldn/2006/dec/0612140 I .html.
Sen, A. (1987): Commodities and Capabilities, Oxford University Press, Delhi.
Sen, A. (1990): "More Than 100 Million Women Are Missing", New York Review of Books, Vol. 37,
No. 20, Available at: http://ucatlas.ucsc.edu/gender/Sen 1OOM.html.
Sen, A (1992): "Missing Women", British Medical Journal, Vol. 304: 586-87.

24
Sen, A (2003): "Missing Women-revisited", (Editorial) British Medical Journal, Vol. 327: 12971298, Available at: http://www.bmj .com/cgi/reprint/327/7427/1297.pdf.
Sudha, S. and I. Rajan (1999): "Female Demographic Disadvantage in India 1981-1991: Sex
Selective Abortion and Female Infanticide", Development and Change Vol. 30 No. 3: 585-618,
Special Issue on Gendered Poverty and Well-being.
Unisa, S., S. Pujari and R. Usha (2007): "Sex Selective Abortion in Haryana: Evidence From
Pregnancy History and Antenatal Care", Economic and Political Weekly, January, 6, 2007: 6066.
Visaria, P (1971): "The Sex Ratio of the Population oflndia", Census ofIndia 1961, Monograph No.
10, New Delhi, Office of the Registrar General of India, Ministry of Home Affairs.
Westley, S (1995): "Evidence Mounts for Sex-Selective Abortion in Asia", Asia-Pacific &
Population Policy, No. 34, May-June 1995: 1-4, Available at: http://www.eastwestcenter.org/
stored/pdfs/p&p034.pdf.

25

Appendix 1: Sources of Data

, Data sources for the less-than-one-year-population series
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·,
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Registrar General, India. New Delhi.
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Delhi.
Census of India, 1991, Single Year Age Returns (Table C5) . Available on Floppy Diskette.
Registrar General oflndia. New Delhi.
. Census of India, 2001, Single Year Age Returns (Table C13) for India, Available at:
http://www.censusindia.net/results/C_ Series/c 13 _ India. pdf

Data sources for the infant mortality series

Agnihotri, S.B. (2001 ): "Declining Infant and Child Mortality in India: How Do Girl
Children Fare", Economic and Political Weekly, Vol. 36, No. 3 :228-233.
Chandrasekhar, S. (1972): Infant Mortality, Population Growth and Family Planning in
India, George Allen & Unwin Ltd., London.
Mitra, A. (1978): India's Population: Aspects of Quality and Control, (Volume Two), A
Family Planning Foundation/lCSSR Book, Abhinav Publications, New Delhi.

Statistical Abstract Relating to British India (1919) (From 1907-08 to 1916-17), Published
by his Majesty's Stationery Office, London.

26

Statistical Abstract for British India ( 1928): with Statistics, where available relating to
certain Indian states from 1917-18 to 1926-27, Department of Commercial Intelligence &
Statistics, Government of India, Central Publication Branch, Calcutta.
Statistical Abstract for British India ( 1932): with Statistics, where available relating to
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