
PERSPECTIVES 

Demographic Outcomes, Economic 
Development and Women's Agency 

INDIA is a country of striking demographic 
diversity. Even broad comparisons between 
different states within the country bring out 
enormous variations in basic demographic 
indicators. At one end of the scale, Kerala 
has demographic features that are more 
typical of a middle-income country than of 
a poor developing economy, including a 
life expectancy at birth of 72 years, an 
infant mortality of only 17 per 1,000 live 
births, a total fertility rate below the re­
placement level (1.8 in 1991), and a female-
male ratio well above unity (1.04 in 1991). 
At the other end, the large north Indian 
states find themselves in the same league 
as the least developed countries of the world 
in terms of the same indicators. In Uttar 
Pradesh, for instance, the infant mortality 
rate is six times as high as in Kerala, the 
total fertility rate is as high as 5.1, and the 
female-male ratio (879 in 1991) is lower 
than that of any country in the world.1 

India is also a country of rapid demographic 
change. As in many other developing 
countries, mortality rates in fndia have 
significantly declined in recent decades, e 
g, the infant mortality rate has been reduced 
by about 50 per cent since 1961. The same 
period has seen a sustained decline in fertility, 
particularly in the south Indian states (in 
Tamil Nadu, for instance, the total fertility 
rate declined from 3.5 to 2.2 during the 
1980s). There have also been significant 
changes in the relative survival chances of 
men and women.2 

Apart from being of much interest in 
themselves, these inter-regional and inter­
temporal var ia t ions p rov ide useful 
opportunities to study the determinants of 
demographic outcomes in India. This paper 
is an attempt to examine some of the relevant 
relationships based on a cross-section 
analysis of district-level data for 1981. A 
more detailed presentation and discussion 

of this analysis can be found in Guio (1994) 
and Murthi , Guio and Dreze (1995).' 

The reference year for this analysis is 
1981. For that year, a fair amount of district-
level information is available from the 1981 
Census and related sources. Table 1 a presents 
a list of the variables used along with their 
definitions. The relevant information is 
available for 296 districts, all located in 14 
of India's 15 largest states (these 14 states 
had a total of 326 districts in 1981, and 
accounted for 94 per cent of the total 
population of India). The sample averages 
of the variables used in the analysis are 
presentedinTablela,whilethestateaverages 
are in Table lb . 

The regressions presented below may be 
interpreted as the 'reduced form' of asystem 
of simultaneous equations which determines 
three endogenous variables: the total fertility 
rate (TFR), the level of child mortality for 
both sexes combined (Q5), and the extent 
of female disadvantagein child survival(FD), 
as measured by the proportionate difference 
between female and male child mortality (or, 
more precisely, by FD = [Q51 - Q5m]/Q5,, 
where Q5, and Q5m are the levels of female 
and male child mortality, respectively). The 
other variables listed in Table la are the 
independent variables.4 

The variable we have used to measure 
'pover ty ' requires comment. Poverty 
indicators at the district level are not available 
in India. However, Jain et al (1988) have 
computed 1972-73 poverty measures for the 
National Sample Survey 'regions', which 
are intermediate units between the state arid 
the district. The 296 districts included in 
our analysis belong to 51 different regions, 
and the poverty indicator used for each 
district is the 'Sen index' of poverty for the 
region in which the district in question is 
situated. This procedure involves the 
imp l i c i t assumption that intraregional 

variations in poverty are small. This is not 
implausible, since the NSS regions are 
meant to be relatively homogeneous in terms 
of agro-cl imatic and socio-economic 
features,5 

Two further remarks are due concerning 
the poverty variable. Fust, the poverty 
estimates calculated by Jam et al (1988) 
relate to rural areas specifically. For want 
of information on the level of poverty in rural 
and urban areas combined, we have used 
these estimates, and also included a separate 
independent variable indicating the level of 
urbanisation (Table 1a). Second, the reference 
year for this variable is 1972-73 (rather than 
1981, as with the other variables). This is 
the only year, prior to 1981, for which the 
relevant estimates are available. The use of 
1972-73 as the reference year for the poverty 
variable seems legitimate, since the 1981 
mortality estimates are based on birth and 
death information pertaining to the late 1970s, 
and since poverty levels in different regions 
during that period must have been quiteclose 
to those observed in 1972-73. As a matter 
of fact, the relative position of different 
regions in terms of poverty levels does seem 
to be reasonably stable in the short run. 
Replacing the Sen index for 1972-73 with 
the Sen index for 1987-88 (also available for 
NSS regions) has little effect on the results 
presented in this paper.6 

The regression equations were initially 
estimated by ordinary least squares. However, 
statistical tests indicate that the error terms 
are spatially correlated, i e, the error terms 
of adjacent districts are correlated. We 
therefore present estimates based on a more 
general model in which the errors may be 
spatially correlated.7 In this model, the error 
terms are assumed to have the following 
structure: 

u = 1.W.u + e 
where u, is the error term for the fth 
observation, k is a scalar measure of the 
intensity of spatial correlation, and W is a 
matrix of spatial weights with entry T in 
row i and column j if districts i and j are 
adjacent, and "0' otherwise. Estimation is 
based on the pr inc ip le of maximum 
likelihood. Interestingly, the choice of 
model (with or without spatial correlation) 
does not affect the broad conclusions of the 
analysis. 

We found no evidence of non-linearity in 
the relationships, except in the equation for 
female disadvantage. Visual examination 
and non-parametric methods suggested that 
the relationship between female disadvan­
tage and the individual independent variables 
follows a logistic pattern, We therefore used 
a logistic transformation of female dis­
advantage (FD) as defined earlier as the 
dependent variable in that regression 
equation. 
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This paper examines the determinants of fertility, child mortality and 
gender bias in child mortality in India using district-level data from the 
1981 Census, The findings highlight the powerful effects of variables 
relating to women's agency (e g, female literacy and female labour force 
participation) on mortality and fertility. Further, higher levels of female 
literacy and female labour force participation are associated with 
significantly lower levels of female disadvantage in child survival In 
contrast variables relating to the general level of development and 
modernisation have relatively weak effects on demographic outcomes. 



BASIC RESULTS: CHILD MORTALITY AND 
GENDER BIAS 

Table 2 presents the main regression results. 
Apart from indicating the signs of different 
coefficients, and whether they are statistically 
significant at the 5 per cent level, Table 2 
makes it possible to assess the quantitative 
effects of different variables on ch i ld 
mortality and fertility (by combining the 
information given in Table 2 with the mean 
values presented in Table la) . As far as child 
mortal i ty is concerned, the f o l l o w i n g 
observations deserve explicit mention; 

(1) Female literacy: Female literacy has 
a negative, large and statistically significant 
effect on child mortality. Female literacy 
also has a negative (and statistically 
significant) effect on FD, the extent of 
female disadvantage in child survival. The 
last result contrasts with the position, taken 
by several other researchers, according to 
which higher female literacy may be a tool 
of intensified discrimination against female 
children." 

It is worth notingthat higher female literacy 
reduces child mortality, and anti-female bias 
in child survival, independently of male 
literacy. Male literacy also has a negative 
effect on child mortality (independently of 
female Iiteracy), but the effect of male literacy 
is much smaller than that of female literacy, 
and is not statistically significant. Male 
literacy has a significant effect on the extent 
of gender bias in child survival, in the 
direction of enhancing femaledisadvantage.9 

(2) Female labour force participation: 
Female labour force participation has no 
statistically significant effect on the absolute 
level of child mortality.10 This is plausible, 
given the opposite effects of different links 
between female labour force participation 
and child mortality. For instance, greater 
involvement in remunerative employlment 
gives women greater control over household 
resources, and this may be expected to have 
a positive influence on child health. On the 
other side, to the extent that female employ­
ment outside the home imposes a 'double 
burden' on women, and reduces the time 
available for child care, it may also have 
some negative effects on child survival. 

Higher female labour force participation 
unambiguously reduces the extent of gender 
bias in child survival, and this effect is 
statistically significant. There are a number 
of possible reasons for this link, including 
that higher female labour force participation: 
(i) raises the status of women in society, and 
therefore the value attached to young girls; 
(ti) raises the returns to 'investment' in girls; 
(Hi) lowers dowry levels, and therefore 
reduces the costs of bringing up daughters; 
(iv) makes women less dependent on adult 
sons for security in old age, and therefore 
reduces boy preference; (v) raises the 
bargaining power of adult Women, and their 
ability to resist male pressure to discriminate 
in favour of boys.11 

(3) Urbanisation: Urbanisation has a 
negative and statistically significant effect 
on child mortality. The effect on male 
mortality is larger than the effect on female 
mortal i ty , so that urbanisation is also 
associated wi th higher levels of female 
disadvantage in child survival, but this effect 
is not statistically significant. 

(4) Medical facilities: Medical facilities 
have essentially the same effects as 
urbanisation: they reduce child mortality, 
and amplify the female disadvantage in child 
survival, but the last effect is not statistically 
significant. 

(5) Poverty: As expected, higher levels of 
poverty are associated with higher levels of 
child mortality. Less evidently, there is a 
negative and s ta t is t ical ly s ignif icant 
association between poverty and FD, i e, 
higher levels of poverty go with lower levels 
of female disadvantage in child survival. 
This is consistent with the observation, made 
in a number of studies, that anti-female 
discrimination may be particularly strong 
among privileged classes.12 

(6) Scheduled tribes: A higher proportion 
of 'scheduled tribes' in the population reduces 
the extent of anti-female bias in child survival, 
and this effect is statistically significant. It 
is interesting that this variable has a significant 
effect even after control ling for female labour 
force participation (which is generally higher 
among scheduled tribes than in the population 
as a whole). This suggests that tribal societies 
have other features that enhance the relative 
surv iva l chances of female ch i ldren . 
Examples of possibly relevant features are 
kinship systems and property rights. 

It is also worth noting that the absolute 
level of child mortality seems to be relatively 
low in districts with a high proportion of 
scheduled tribes, even after controlling for 
poverty and literacy. This is consistent with 
the common notion that tribal lifestyles have 
some healthy aspects (e g, relatively low 
levels of crowding and pollution). But the 
precise basis of this statistical association 
requires further investigation. 

(7) Scheduled castes: There is no significant 
association between the proportion of 
scheduled castes in the population and the 
extent of female disadvantage in child 
survival. This is in line with the fact that 
female-male ratios among scheduled castes, 
which used to be higher than average, are 
now very similar to those of the population 
as a whole . 1 3 In contrast w i t h the 
corresponding finding for scheduled tribes, 
child mortality levels among scheduled castes 
appear to be comparatively high, even after 
controlling for poverty and literacy (but this 
association is not statistically significant). 

(8) Regional 'dummies':14 Even after 
controlling for the other variables, the 
southern region has considerably lower levels 
of child mortality. This is particularly the 
case for girls, so much so that femalechildren 
have a survival advantage over boys in that 
region (Table lb ) . In both respects (child 
mortality and gender bias), the contrast 
between the southern region and the rest of 
the country is statistically significant. 

The particular demographic features of 
south India , i nc lud ing the re la t ively 
favourable survival chances of female 
children, have been much discussed in the 
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literature. The findings presented in Table 
2 suggest that the demographic contrast 
between south India and the rest of the country 
cannot be explained entirely in terms of 
female l i teracy, female labour force 
participation, and other variables included 
in the regression. This is consistent with the 
view that differences in kinship systems, 
property rights, and related features of the 
economy and society not captured in this 
analysis (for lack of adequate statistical 
information), play an important role in this 
north-south contrast.15 

Table 2 includes further results relating to 
the determinants of the total fertility rate 
(TFR). Female literacy and female labour 
force participation have a negative and 
statistically significant effect on TFR. 
Fertility is also significantly lower in the 
southern region, and in districts with a high 
proportion of scheduled tribes. None of the 
other variables is statistically significant. 

DISCUSSION 

The findings summarised in this note 
sharply bring out the role of women's agency 
and empowerment in reducing mortality, 
fertility and gender inequality. 

Consider, for instance, the determinants of 
gender bias in child mortality rates. It is 
rather striking that, while the variables 
d i rect ly re la t ing to women ' s agency 
(specifically, the female literacy rate and 
female labour force participation) have a 
strong and statistically significant negative 
impact on FD, those relating to the general 
level of economic development and 
modernisation in the society as a whole (e 
g, poverty, urbanisation, male literacy and 
medical facilities) do nothing to improve the 
relative survival chances of girls vis-a-vis 
boys. In fact, to the extent that these variables 
do have a statistically significant influence 
on female disadvantage, this influence turns 
out to go in the 'wrong' direction in each 
case, i e, higher levels of male literacy and 
lower levels of poverty are both associated 
with a larger female disadvantage. Insofar 
as a positive connection does exist in India 

between the level of development and redu­
ced gender bias in survival, it seems to work 
through variables that are directly related to 
women's agency, such as female literacy and 
female labour force participation.16 

Similarly, while indicators of development 
such as male literacy, reduced poverty, urbani­
sation and the spread of medical facilities 
do have positive effects on absolute levels 
of child survival, these effects are relatively 
small compared with the powerful effect of 
female literacy. This point is illustrated in 
Table 3, which indicates how the predicted 
values of Q5 and FD respond to changes in 
female literacy when the other variables are 
kept at their mean value (and similarly with 
male literacy and poverty). It can be seen 
that the influence of female literacy on child 
mortality is quite large, in comparison with 
that of male literacy or poverty. 

The same point also emerges in connection 
with the determinants of fertility. In fact, in 
this case, none of the variables relating to 
the general level of development and 
modernisation is statistically significant. By 
contrast, female literacy and female labour 
force participation appear to be crucial 
determinants of the total fertility rate. As 
shown in Table 3, for instance, female literacy 
alone is a considerable force in reducing 
fertility. Here again, the message seems to 
be that some variables relating to women's 
agency (in this case, female literacy) often 
play a much more important role in 
demographic outcomes than variables 
relating to the general level of development. 

Notes 
[This paper is based on a more extensive analysis 
presented in Guio (1994) and Murthi, Guio and 
Dreze (1995). We are grateful to Satish Agnihotri, 
Sudhir Anand, Peter Boone, Jean-Marie Baland, 
Monica Das Gupta, Angus Deaton, Tim Dyson, 
Hans Gazdar, Stuti Khemani, Sunita Kishor, P 
N Mari Bhat, Jean-Philippe Platteau, Rohini 
Somanathan and P V Srinivasan for helpful 
discussions and comments. This collaborative work 
was Completed under the Economic Security 
Programme of the Centre for Development 
Economics.] 

1 The figures eked in this paragraph are taken 
from Dreze and Sen (1995), statistical 
appendix, and are based on census and sample 
registration system data. A few countries of 
west Alia (e g, Kuwait and the United Arab 
Emirates) actually have a tower femalcHnak 
ratio than Uttar Pradesh, bw this is due to 
exceptionally high levels otlmalein-migration. 

2 On the latter, see e g, Dyson (1988). 
3 For related Analyses based on Indian district 

data, see Rosenzweig and Schultz (1982); 
Gulati(1992);Kishor(1993);Khemani(1994). 

4 We have also examined the effects of other 
independent variables, e g, relating to the 
struaureof economic activity. But the variables 

TABLE 2: MAXIMUM LIKELIHOOD ESTIMATES 

Economic and Political Weekly July 6, 1996 1741 



for which data were available, other than those 
included in Table la , were found to have no 
significant effect on mortality, fert i l i ty or 
gender bias; nor does their inclusion affect the 
basic results presented in this appendix. 

5 An alternative approach is to carry out the 
entice analysts si the level of 'regions' rather 
than that of districts. This approach has the 
advantage that it involves an accurate poverty 
indicator for each observation, but reducing 
the number of observations from 296 to 51 
also entails a major loss of information As 
it turns out, the main results obtained under 
this alternative approach are similar to those 
obtained on the basis of district-level analysis. 
In this appendix, we present the district-level 
results; the region-level results can be found 
in Murthi , Guio and Dreze (1995). 

6 To our knowledge, 1972-73 and 1987-88 are 
the only two years for which poverty indicators 
have been calculated for the NSS regions, 

7 For further details of this approach, see Anselin 
(1988). The method of estimation is fully 
described in Murthi , Guio and Dreze (1995). 
For a similar application of this method see 
Kishor (1993). 

8 See eg , Das Gupta ( I987) ; Amin (1990); Basu 
(1992); Gupta et al (1993); for the opposite 
view, see Caldwell et al (1989) and Bourne 
and Walker (1991). 

9 Interestingly, the last statement remains true 
even if female literacy is dropped from the 
regression. 

10 In an earlier analysis of 1981 district data, 
. Sunita Kishor (1993) found that female labour 

force par t ic ipat ion has a pos i t ive and 
statistically significant effect on both female 
and male child mortality. The contrast bet­
ween that result and our own may be due to 
the fact that, in the analysis presented here, 
the levels of poverty and female literacy are 
included as explanatory variables. Indeed, 
when examining the effects of female labour 
force participation on child mortality, it is 
important to control for the economic and 
social disadvantages that motivate many 
women to seek employment. For further 
discussion of these issues, see Guio (1994) and 
Murth i , Guio and Dreze (1995). 

11 Some of these hypotheses have been discussed 
by Mil ler (1981); Rosenzweig and Schuttz 
(1982); Dreze and Sen (1989); Kishor (1993), 
among many others. For reviews of these and 
other studies, see Guio (1994) and Kishor 
(1994). 

12 For some relevant studies, see Mi l le r (1981, 
1993); Das Gupta (1987); Krishnaji (1987); 
Basu (1992); Dasgupta (1993). 

13 See Agnihotri (1994) and Dreze and Sen(1995),  
chapter 7. 

14 In the regressions presented in Table 2, the 
'control' region tt northern India, consisting 
of Haryana, Madhya Pradesh, Punjab, 
Rajasthan and Uttar Pradesh. 

15 On these different influences, see the studies 
cited in Guio( 1994) and Dreze and Sen (1995); 
also Alaka Basu (1992); Sunita Kishor (1993); 
Satish Agnihotri (1994) and Brna Agarwal 
(1994) among other recent contributions. The 
persistence of regional influences on relative 
survival chances, even after controlling for a 
wide range of district chameUristics on which 
quantitative data are availably has been noted 
earlier by Sunita Kishor (1993). 

16 In the light of these findings, the decline of 
India's fertiak-male ratio since 1901 (on which 
see Dreze and Sen 1995, and the literature 
cited there) may not be much of a mystery. 
There has been much progress, in the 
intervening years, in terms of general 
development , but compara t ive ly l i t t l e 
expansion of women's agency. There is little 
evidence, for instance, of a substantial increase 
in female labour force participation over time, 
and while female literacy has slowly increased, 
the crude female literacy rate remained as low 
as 22 per cent in 1981. The fact that, taken 
together, these different developments have 
gone hand in hand with a decline in the female-
male ratio is quite consistent with the cross-
section findings summarised in this paper. 
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