District Level Estimates of Fertility
from India’'s 2001 Census

Over the last few decades, both fertility and mortality rates have been falling, but the decline
of mortality was strong enough to offset the fall in fertility rates. The 2001 Census, however,
gives a clear indication that India is passing through the last phase of fertility transition,
moving towards moderate to low fertility. Fertility declines have not, however, been uniform
across the country and the differential rates are mainly responsible for the differentials in
population growth rates across states and union territories.
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nMarch 1, 2001, India has offici-
Oally crossed the billion plusfigure

and the population was enumer-
ated as 1,027,015,247 persons.t Over the
last 10 years, India added 180,627,359
personstoitspopulation, equivalent tothe
population of Brazil. This is the highest
addition of people since Indid s indepen-
dence. However, the annual growth rates
which were hovering above 2 per cent for
the last 30 to 40 years, have been brought
down to below 2 per cent (1.93) during
1991-2001. Moreover, recent figures of
vital rates for the late 1990s indicate that
thisdownward trend islikely to accelerate
in the future.

The growth rate is the product of birth
and mortality rates at the national level.
Over the last few decades, both fertility
and mortality ratesfell, but the decline of
mortality was strong enough to offset that
of fertility. But the 2001 Census gives a
clearindicationthat I ndiaispassingthrough
the last phase of the fertility transition,
moving towards moderate to low fertility.
Asaresult, thedeclineinbirth ratesisnow
faster than the parallel declinein mortality
rates.

Fertility decline is, however, not uni-
formacrossthestatesand unionterritories.
While 15 states and union territories have
registered growth rates below 2 per thou-
sand during the | ast decade, theremaining
states haveregistered ratesthat are greater
than the national average. High growth
rates in some states can also be attributed
to internal and international migration
rather than fertility and mortality, but the
main factor explaining these growth dif-
ferentials is related to regional fertility
levels. Some states are more advanced in
their decline in population growth rates.
Thelowest annual growth rate of lessthan
0.9 per cent is reported for the southern

state of Kerala, followed by Tamil Nadu
(1.06 per cent) and Andhra Pradesh (1.30
per cent).

As of 2001 Census, Indian union was
divided into 28 states and seven union
territories. Thenumber of districtsinIndia
has increased from 466 in 1991 to 593 in
2001, 127 new districts formed during the
last 10 years. With this background, the
objectiveof thispaper isto providedistrict
level indirect estimates of birth and fer-
tility rates for all districts of India using
the population aged 0-6 years as observed
in 2001.

Earlier Esti mates: AnOvervi ew

Prior to the introduction of the Sample
Registration System (SRS) in India at the
beginning of 1970s, even state level esti-
mates of fertility were also made by in-
direct techniques using different metho-
dologies by different researchers. For
instance, Rele (1987) used two child-
woman ratios (number of children aged
0-4 divided by women ages 15-49 and
number of children aged 5-9 divided by
women ages 20-54) and produced compa-
rable estimates of fertility for mgjor states
for the earlier periods. Over the last 30
years, SRShasemerged asthemain source
of fertility estimates at the state level and
various agencies in India and abroad use
their estimates for various planning and
monitoring purposes. However, dueto its
sample size problems, SRS has not gone
beyond major states and it has extended
itsestimatestothesmaller statesonly very
recently. Asaresult, we still have no idea
of the yearly variations in fertility trends
at the district level in India

The planning and interventions to re-
duce the fertility at the district level was
hampered dueto theunavailability of data.
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To fulfil this lacuna, the Census of India
1981, for the first time, canvassed the
information on children ever born and
surviving among women of different age
groups at the district level. The Registrar
General of India using the indirect tech-
niquesprovidedthedistrictlevel estimates
of fertility for the first time in the inde-
pendent India [Registrar General of India
1988; 1989]. Some researchers have
utilised the district level information and
offered constructive policy suggestionsto
reduce fertility at the lower level [Kishor
1991; Mahotra, Vanneman and Kishor
1995; Murthi, Guio and Dreze 1995]. The
same questions were canvassed in the
1991 Census and the Registrar General
published comparable estimates of ferti-
lity and mortality at the district level from
the two censuses (Registrar General of
India 1998), while other independent
researchers provided further demographic
estimates [Bhat 1996; Irudaya Rajan and
Mohanchandran 1998]. The 1991 district
level datasetsonfertility and morality also
led to few studies in the recent past (For
instance, Drezeand Murthi 2001; Guilmoto
and Irudaya Rajan, forthcoming).

Moreover, duringthelast 10years, under
theleadership of International Institutefor
Population Sciences, Bombay, two large
scale National Family Health Surveys
were conducted; one in 1992-93 and
anotherin1998-99(11PS1995; |1 PS2000).
Thus they also produced comparable es-
timates of fertility at the state and union
territory level at two points of time.
Moreover, Mari Bhat and Zavier (1999)
usingtheraw dataof thefirst NFHSdivided
the country into 76 zones and computed
fertility rates (and other indicators) for
these regions.

The 1991 Census released for the first
time the data on children below six years
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Figurel: VariationinPer Cent bet ween 1991 G aduat ed Age Dat a, Raw1991 Age
Dat a and NFHS- 2 Age Dat a
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for computing literacy rates for the popu-
lation aged 7 and above. Mari Bhat (1996)
used the above information and utilising
the reverse survival technique produced
fertility estimates at the district level for
the 1980s and 1990s. We have repeated
thesameexerciseusingaslightly modified
methodology and estimated the birth rates
at the end of 1990s at the district level
using the just released 2001 Census re-
sults. Fertility estimates are mapped to
highlight the regiona differentials. The
results are also compared with the most
recent fertility estimates available from
various sources.

Met hodol ogy

The method used here is based on the
provisional 0-6 population available from
the census and follows the “reverse sur-
vival technique’, as was done by Mari
Bhat for his estimation from the 1991
Census.2 The first step consists in the
computationof thecrudebirthrates(births/
population), followed by the indirect es-
timation of thetotal fertility rates(children
per woman). These results correspond to
the 1994-2001 period and are centred on
the year 1997.

To know the crude birth rates during
period 1994-2001, one needs to estimate
the number of births and the correspond-
ing population for each district. The com-
putation of the reference population dur-
ing the 7-year interval is straightforward,
using the 2001 population and the
intercensal growth rate. However, the
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calculation of the number of birthsismore
complex, asit is based on a back-projec-
tion of the child population available from
the 2001 Census, using district-level esti-
mates of mortality. Thetechniquerequires
the construction of alife table to project
backwards the census population. As dis-
trict-level mortality estimates are not yet
available for the 2001 Census, they are
computed by combining the district mor-
tality differentials within each state as
estimated in 1991 and the child mortality
estimates for statesin 1996-98 as derived
fromtheSRS. Thisreverse-survival method
isdescribed in greater detail in the appen-
dix below.

For want of detailed age distribution
availablefor districts, thetotal fertility rate
isthen computed from the estimated crude
birthratesby usingaTFR/CBRratio. This
ratio is estimated for each district through
the combination of available demographic
data: the district-level age distribution of
women in childbearing age from the 1991
Census, and the fertility schedule of each
state as provided by the NFHS-2. This
procedure is aso detailed below in the
appendix.

The quality of child mortality and fer-
tility estimatesused herehasaminorimpact
on thefinal results of the reverse-survival
method. However, this estimation proce-
dure is directly vulnerable to the level of
age misstatement of children below seven.
Any inaccuracy in the child population as
recorded in the census will have a sym-
metrical consequence on the birth and
fertility estimates. Fortunately, the 0-6 age

segment isprobably quite accurately re-
corded by the census and is not subject
to severe age heaping as are the 0-4 and
5-9 age groups. Previous estimates by
Bhat that followed a similar methodol ogy
with 1991 Census data are quite satisfac-
tory. Moreover, with rapidly improving
literacy levels, there is no doubt that the
intensity of age misstatement in India is
decreasing rapidly and that the quality of
census age figures has most probably
improved in 2001 compared to the previ-
0US Censuses.

Toexaminethequality of theagereport-
ing, we used available single-year data
(population from age 0 to 15) from the
1991 Census. We first computed a gradu-
ated age distribution by using 3-year
moving averages. For example, popula-
tion aged 7 is replaced by an adjusted
distribution, using the average population
aged 6 to 8. We then cumulated the ob-
served and the adjusted distribution and
we plotted the rel ative difference between
both in Figure 1. We did the same for
NFHS-2 age data that are admittedly of
better quality. Asshowninthefigure, there
is a gap between both observed and ad-
justed distributions cumulated by age
because of age heaping. This gap may
indeed be very important asisthe case for
the population less than 2. However, the
observed census value for the 0-6 popu-
lation figure is amost identical to that of
the graduated population and the gap
between both curves is of 0.1 per cent.3
Similarly, the 0-6 population calculated
fromtheNFHS-2 sampledeviatesfromthe
graduated population by less than 0.3 per
cent. Whilethe possibility of regional bias
remains, as some isolated regions may
haverecordedin 2001 unusually highlevel
of age misstatement resulting in under- or
over-estimates of the child population, the
comparison with graduated and other data
is very encouraging. It suggests that age
misstatement has a negligible impact on
the estimation of the population below
seven.

There remains an unknown factor that
might disrupt our calculation as some
children might havebeen actually enumer-
ated during the censusin district other than
that of their parents. For instance, thismay
occur in urban areaswherethereisalarge
floating popul ation of adult migrants: some
of these migrants may reside without their
children, while migrants’ children stay in
their parents’ native locality, sometimes
withtheir mother. For instance, theexami-
nation of the age and sex structure from
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previous censuses show a real deficit of
adult menintraditional outmigration areas
such asKerala, south Tamil Nadu, eastern
Uttar Pradesh and Bihar, and Uttaranchal.
In other areas, such as million-plus cities,
the proportion of adult men is on the
contrary very high. In these cases, the
enumerated number of children below 7
may not exactly tally with the actual fer-
tility of the adult population. Fertility may
therefore be underestimated in some in-
migration areas. While our estimation
procedure takes into account the specific
age structure of each district when con-
verting CBRs into TFRs, there is simply
no way we can assess the actual impact
of such a phenomenon on our estimate of
the CBR.A

The comparabl e estimates of crudebirth
rates and total fertility rates from three
sources refers to the same period are
presented in Table 1. They are: Sample
Registration System, the Second National
Family Health Survey (NFHS-2) and our
indirect estimates based on the number of
children below 7. Because of incomplete
data, the comparable figures are available
only for 21 states and union territories
fromall thethree sources. Intermsof both
fertility indices, our estimates lie some-
where between NFHS-2 and SRS figures.

NFHS definitely underestimated fertil-
ity rates at the al-India level. In this re-
spect, Mari Bhat (2001) indicated that that
the sharp decline in fertility noted in the
survey in Bihar and Rajasthan are largely
spurious. They are most probably an
outcome of greater exaggeration of young
children in the second survey compared to
the first survey [Bhat 2001]. Our census
based estimatesof CBRand TFR arealmost
identical with SRS in Rgjasthan and very
close in Bihar. Our total fertility rate of
3.2for Indiaisvery closetothe SRSfigure
of 3.3.

Few more observations can be made
from the table using the total fertility rate.
In the three new states (Chhattisgarh,
Jharkhand and Uttaranchal), we have no
estimates either from SRS and NFHS-2
for comparison. While Jharkhand leads
with the TFR of 4.1, Uttaranchal and
Chhattisgarh share the same value of 3.6.
We have also no CBR values for Jammu
Kashmir and Nagaland from SRS. Simi-
larly, estimates are not available from
NFHS-2 in smaller states and union ter-
ritories such as Andaman and Nicobar
Islands, Chandigarh, DadraNagar Haveli,
Daman and Diu, Lakshadweep,
Pondicherry and Tripura. The SRS seems

al so to underestimate the fertility ratesfor
smaller states and union territories. For
instance, the recently released National
Population Policy document says that the
TFR in Nagaland and Delhi are 1.5 and
1.6 whereasthe NFHS estimates and ours
are much higher [Government of India
2000].

Our census estimates are identical to
SRS in two states (Assam and Rajasthan)
and two union territories. The difference
in TFR was just 0.1 children between the
SRS and our estimates in the following
states and union territories: Bihar, Dadra
Nagar Haveli, Karnataka, Kerala, L aksha-
dweep. Madhya Pradesh, Maharashtra,
Tamil Nadu and West Bengd. In a few
areas (Andhra Pradesh, Chandigarh,
Manipur and Orissa), the differenceisjust
0.2 children. In two-thirds of states and
union territories, our estimates are very
close indeed to those from the SRS. Our
estimates are closer to the NFHS-2 only
in Andhra Pradesh and Goa.

Dat a and Mappi ng

The detailed district level estimates are
providedin aseparatetableasan appendix
to this paper (Table A-1). In this paper,
we have not attempted a systematic sta-
tistical analysis, aswefirst wanted to share
our estimates with potential users. How-
ever, data have been plotted on a map of
India to stress the particular shapes of
fertility declinein the country.> The map
shown in Figure 2 uses the new admin-
istrative boundaries of the 2001 Census.
Total fertility rates have been reclassified
into five vaue groups, sarting from digtricts
withaTFR |lessthan 2 children per woman
up to districts with TFR higher than 5.

Below-replacement values are mostly
found in contiguous areas of Tamil Nadu,
Kerala and south Karnataka. Other pock-
ets with the lowest fertility levels can be
observed in the Krishna River Delta and
around Goa. Some further isolated dis-
tricts that may not be visible in the map

Tablel: Estinatesof Total FertilityRatefor Satesin1995-2001, vari ous Sources

CQudeBrthRate

Total FertilityRie

Esti nat es Census NFHS- 2 SRS Census NFHS- 2 SRS
Ref er ence Peri od 1994-2001 1995-99 1996-98 1994-2001 1995-99 1996- 98
/mfa 259 248 271 316 28 33
Andanan and Ni cobar 2.1 - 18.3 232 - 19
Andhr a Pradesh 20.4 21.4 2.6 231 2.25 25
Arunachal Pradesh 2.9 2.6 219 3.2 2.52 28
Assam 27 21.8 27.9 3.19 2.3 32
B har 334 281 3L6 4.54 3.49 4.4
Chandi garh 2.1 - 181 2.25 - 21
Chhat ti sgarh 28.6 * * 36 * *
Dadr a Nagar and Havel i 3L8 - 30.4 3.61 - 35
Danman and Di u 217 - 2.7 2.48 - 25
e hi 2.4 21.3 2.7 2.62 2.40 16
Goa 15.9 16.6 14.3 179 177 15
Qyj arat 2.6 24.3 2.6 2.57 2.72 3
Har yana 25.9 231 28.2 322 2.88 34
H machal Pradesh 20.5 19.9 2.7 2.39 2.14 27
Jamu and Kashmi r 24.5 231 - 2.9 27 -
Jhar khand 2.9 * * 4.07 * *
Kar nat aka 2.9 20.4 2.6 24 213 25
Keral a 17.1 18.8 181 17 19% 18
Lakshadweep 2.6 - 231 2.69 - 28
Madhya Pr adesh 0.7 26.7 3L6 3.86 3.31 4
Mahar asht ra 217 23 23 2.56 2.52 27
Mani pur 21.0 25.8 19.4 2.59 304 24
Meghal aya 3B.6 %7 2.9 4.45 4,57 4.0
M zor am 27.3 25.7 15.3 3.36 2.89 -
Nagal and 24.1 0.4 - 3.16 377 15
Qissa 23.6 2.1 26.4 2.82 2.46 3
Pondi cherry 181 - 18.2 1.8 - 18
Punj ab 2.1 19.1 232 2.42 221 27
Rgj ast han 321 29.9 32 4.2 3.78 4.2
S kkim 2.7 24.5 20.2 3.03 275 25
Tam | Nadu 17.2 21.4 19.2 18 219 2
Tripura 21.2 - 181 2.48 - 21
Utar Pradesh 314 3L1 333 4.36 3.9 48
U taranchal 2.1 * * 3.63 * *
st Bengal 25 20.8 22 2.62 229 25
MNies:  *separatedatafor newstates (Chhatti sgarh, Jharkhandand U taranchal ) arenot avai | abl efrom

t he NFHS- 2 and SRS.
- SRSand NFHS- 2 dat a not avai | abl e.

Surces: SRSdataareconpi | edfromvariousreports of the Sanpl e Regi strationSystem
NFHSdat aare conpi | ed fromNFHS—2 I ndi areport.
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TableA 1: Estimatesof BirthRateandTotal FertilityRatefor O strict i n2001

Dstricts G ude Totd Dstricts G ude Totd Dstricts O ude Totd

BrthRate Fatility BrthRate Fatility BrthRte Fatility
Rate Rat e Rate
IND A 2.9 32 Begusar ai 34.0 438 Sout h Goa 16.6 18
Andanman and N cobar I sl ands 20.1 23 Bhagal pur 3L9 45 Qyj arat 2.6 26
Andamans 2.3 23 Bhoj pur 0.1 4.2 Ahnmadabad 2.5 23
N cobar s 19.1 22 Buxa 3L7 4.4 Amel i 211 25
Andhr a Pr adesh 2.4 23 Dar bhanga 31 45 Anand 217 24
Adi | abad 25 27 Gaya 3R2 4.4 Banas Kant ha 3L3 39
Anant apur 20.6 24 Gopal ganj 3L9 4.4 Bhar uch 2.3 25
Gittoor 19.6 22 Janui 32.8 45 Bhavnagar 25.3 30
Cuddapah 19.8 23 Jehanabad 320 41 Dohad 34.2 43
East Godavari 18.6 21 Kai nur ( Bhabua) 4.4 4.8 Gandhi nagar 21 24
Qunt ur 17.7 19 Kati her 3B.2 53 Jammagar 217 24
Hyder abad 18.6 19 Khagari a %7 51 Junagadh 231 26
Kar i magar 19.9 22 Ki shanganj 39.0 53 Kachchh 00 00
Khammam 21.0 23 Lakhi sarai 338 47 Kheda 231 26
Kri shna 18.0 19 Madhepur a 36.7 4.8 Mahesana 2.4 25
Kur nool 24.5 30 Madhubani 3.3 43 Nar mada 24.6 28
Mahbubnagar 24.8 31 Minger 2.0 4.0 Navsar i 17.9 20
Medak 233 29 Muzaf f ar pur R7 4.6 Panch Mahal s 21.7 35
Nal gonda 217 26 Nal anda 3L2 4.2 Pat an 26.1 31
Nl lore 18.5 20 Nawada 3.3 43 Por bandar 21.8 25
N zamabad 219 25 Pashchi mChanpar an %7 50 Ryj kot 16.9 19
Prakasam 19.2 23 Pat na 28.4 39 Sabar Kant ha 5.1 29
Rangar eddi 2.5 26 Pur ba Chanpar an 34.8 49 Srat 23.2 25
Si kakul am 20.6 24 Rurni a 37.6 50 Sur endr anagar 27.6 34
Vi sakhapat nam 19.6 22 Roht as 321 45 The Dangs 328 38
M zi anagar am 2.7 25 Sahar sa %5 4.6 Vadodar a 21.3 24
\Wr angal 217 25 Sanast i pur 34.8 4.9 Val sad 2.7 25
Vst Godavar i 18.0 20 Sar an 32.6 47 Har yana 2.9 32
Arunachal Pradesh 2.9 39 Shei khpura 34.3 47 Anbal a 20.9 24
Changl ang R4 4.4 Sheohar 5.8 51 Bhi wani 2.5 33
D bang Val | ey 2.3 39 S tanarhi 36.3 51 Fari dabad 2.9 37
East Kanmeng A1 4.4 S wan 329 4.6 Fat ehabad 26.3 32
East S ang 27.6 37 Supaul 36.2 47 Qur gaon 3.2 45
Lohit 3.6 42 \&i shel i 3.9 46 H sar 2.3 31
Lower Subansi ri 287 34 Chandi gar h 2.1 22 Jygja 24.3 31
PapumPar e 29.9 35 Chandi gar h 20.1 22 Jind 26.0 33
Tawang 30.2 38 Chhat ti sgarh 2.6 36 Kai thel 2.1 31
Tirgp 3L9 4.4 Bast ar 29.3 35 Kar nal 24.0 30
Woper S ang 2.5 4.0 B | aspur 28.3 36 Kur ukshet ra 230 27
Upper Subansi ri 3.0 41 Dant enada 30.2 36 Mahendr agar h 25.5 33
West Kaneng 27.3 34 DChantari 27.5 33 Panchkul a 24.1 28
Vést S ang 26.1 38 Durg 25,1 29 Pani pat 21.5 35
Assam 21.0 32 Janj gi r - Chanpa 28.0 35 Rewar i 25.0 31
Bar peta 30.8 38 Jashpur 27.0 33 Roht ak 235 30
Bongai gaon 2.4 35 Kanker 27.0 32 Srsa 24.7 29
Cachar 25.3 31 Kawar dha 30.9 38 Soni pat 24. 4 31
Dar rang 2.1 34 Kor ba 28.0 35 Yanunanagar 2.7 28
Dhengj i 21.7 35 Koriya 27.4 34 H machal Pradesh 2.5 24
Chubri 3%.2 43 Mahasarmund 25.4 31 B | aspur 19.7 23
D brugarh 2.0 24 Rai garh 26.3 32 Chanba 24.2 29
Qoal para 320 39 Rai pur 28.4 34 Ham r pur 18.8 22
@l aghat 233 27 Raj nandgaon 28.1 33 Kangr a 18.8 22
Hai | akand 30.2 38 rguj a 3L5 39 Ki nnaur 00 00
Jor hat 19.4 22 Dadr a and Nagar Havel i 3L8 36 K lu 2.4 26
Kanr up 2.1 26 Dadr a and Nagar Havel i 318 36 Lahul and Spi ti 17.1 20
Kar bi Angl ong 2.6 37 Daman and Di u 2.7 25 Mandi 21.0 24
Kar i nganj 2.0 36 Daman 19.9 23 Shina 18.9 22
Kokr aj har 2.3 33 Du 25.9 29 S rnaur 24. 4 31
Lakhi npur 27.4 33 Del hi 2.4 26 Sol an 21 25
Mar i gaon 3.8 39 Cntra 17.2 19 Una 211 25
Nagaon 2.9 36 East 2.6 25 Jammu and Kashmi r 24.5 30
Nl bari 2.0 27 NewDel hi 17.1 19 Anant nag 2.0 31
NorthCachar HIl's 26.4 31 North 18.8 21 Badgam 25.8 32
S bsagar 21.6 24 Nor t h East 28.1 32 Bar amul a 26.4 33
Soni t pur 25.6 30 Nor t h Vst 2.2 28 Doda 2.1 37
Ti nsuki a 25.1 29 Sout h 24.2 27 Janmmu 21.3 27
B har 8.4 45 Sout h Vst 24.0 27 Kargl 26.7 34
Aaia 36.2 4.9 st 21.3 24 Kat hua 24.9 31
Aur angabad 323 43 Goa 15.9 18 Kupwar a 30.4 38
Banka 3.8 4.8 Nor t h Goa 15.4 17 Leh ( Ladakh) 10.6 13

(@ntg)
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Table A 1: Estimatesof BrthRateandTotal FertilityRatefor Ostrict i n2001 (o g)

Dstricts G ude Totd Dstricts G ude Totd Dstriats Q ude Totd

BrthRate Fatility BrthRate Fatility BrthRte Fatility
Rate Rate Rate
Pul wanma 20.8 26 Bal aghat 2.2 31 Pune 20.6 23
Punch 30.3 38 Bar wani 39.6 51 Rai garh 218 23
Ry auri 28.0 35 Betu 2.6 39 Rat nagi ri 20.5 21
Si nagar 17.5 22 Bhi nd 2.5 40 Sangli 19.4 23
Udhanpur 27.7 35 Bhopal 26.6 30 Satara 19.2 23
Jhar khand 2.9 41 Chhat ar pur 36.0 50 S ndhudur g 17.4 18
Bokar o 25.8 35 Chhi ndwar a 27.3 35 Sol apur 22 27
Chatra A1 4.6 Damoh 314 40 Thane 2.4 26
Deoghar 3.2 45 Datia 2.8 40 War dha 19.2 23
Dhanbad 24.4 34 Dewas 30.1 38 Washi m 24.3 30
Durka 28.6 36 Dhar 3.0 41 Yavat nmal 237 29
Gar hwa 37.7 53 D ndori 27.2 32 Mani pur 220 26
Gridh 35.8 4.7 East N mar 30.4 39 B shnupur 20.4 25
Godda 3.5 4.2 Guna 35.2 46 Chandel 2.0 28
Qum a 0.7 4.0 Gnal i or 25.6 33 Chur achandpur 20.5 25
Hazari bagh 0.0 41 Har da 3L6 42 I nphal East 2.7 26
Kodar ma 331 45 Hoshangabad 27.9 37 | nphal Veést 18.3 22
Lohar daga 329 4.6 I ndore 24.7 29 Senapat i 19.3 22
Pakaur 3%5.0 4.4 Jabal pur 24.2 29 Tamengl ong 2.0 28
Pal anu A7 49 Jhabua 41.6 54 Thoubal 2.8 33
Pashchi mi S nghbhum 28.3 35 Kat ni 30.4 36 Whrul 2.0 31
Pur bi S nghbhum 21 27 Mandl a 28.8 34 Meghal aya 3.6 45
Ranchi 26.4 35 Mandsaur 28.4 35 East GroHIls 342 4.4
Sahi bganj %5 4.5 Mor ena 316 42 East Khasi HIl's 21.7 36
Kar nat aka 20.9 24 Nar si nhapur 27.4 35 JartiaHlls 38.0 54
Bagal kot 25.1 31 Neermuch 27.1 33 R Bhoi 4.2 54
Bangal ore 187 19 Panna %7 47 SouthGroHIls 3%6.2 46
Bangal or e Rur al 17.9 22 Rai sen RB.5 45 Vst GroH I 1s 321 41
Bel gaum 2.8 27 Rej garh 32.8 42 st Khasi HIls 3B.6 55
Bllay 2.1 31 Rat | am 30.6 37 M zoram 27.3 34
B dar 251 34 Rewa 3.0 4.4 A zaw 24.4 30
Bjapur 24.4 30 Sagar 3L9 42 Chanphai 28.7 35
Chanar aj anagar 17.9 20 Sat na 3B.6 43 Kol asi b 21.7 34
Chi knagal ur 18.3 19 Sehor e 3.3 46 Lawngt | ai A1 42
Chi tradurga 20.4 23 Seoni 27.8 34 Lungl ei 281 35
Dakshi na Kannada 17.6 17 Shahdol 2.3 36 Mami t 26.9 33
Davanager e 20.7 24 Shaj apur 315 41 Sai ha 324 4.0
Dhar wad 211 25 Sheopur 345 46 Ser chhi p 27.1 33
Gadag 2.0 26 Shi vpuri 36.1 51 Nagal and 24.1 32
Qul barga 26.7 35 Sdh 36.5 47 D mapur 25.8 33
Hassan 17.6 19 Ti kamgar h 3.8 45 Kohi ma 23.6 30
Haveri 21.8 26 Yjan 2.0 35 Mokokchung 16.4 20
Kodagu 19.2 20 Unaria 326 4.0 Mon 251 34
Kol ar 2.5 25 M di sha 34.0 45 Phek 2.0 38
Koppal 27.4 34 Vst N nmar 3.3 43 Tuensang 24.2 34
Mandya 16.9 19 Mihar ashtra 2.7 26 Wokha 2.9 32
M/sore 18.9 21 Ahmadnagar 21.8 27 Zunhebot o 26.9 35
Rai chur 26.5 33 Aol a 23 27 Qissa 2.6 28
Shi noga 19.5 20 Amavat i 21.2 25 Anugul 23.4 29
Turnkur 18.3 22 Aur angabad 24.1 31 Bal angi r 2.9 28
Wupi 15.0 15 Bhandar a 2.7 24 Bal eshwar 25.2 29
U t ar a Kannada 19.7 22 Bd 235 32 Bargarh 20.6 25
Keral a 17.1 17 Bul dana 2.5 30 Baudh 27.4 32
Al appuzha 15.2 15 Chandr apur 20.9 24 Bhadr ak 24.8 29
Er nakul am 157 15 Dhul e 2.5 27 Qrttack 19.6 24
| dukki 17.0 16 Gdchirali 5.8 29 Debagar h 2.5 31
Kannur 16.6 17 Gondi ya 21.8 25 Dhenkanal 21.8 27
Kasar agod 18.9 19 Hngd i 26.1 34 Gy apati 27.6 33
Kol | am 16.2 16 Jal gaon 217 27 Ganj am 24.0 29
Kot t ayam 15.6 16 Jal na 24.6 32 Jagat si nghapur 18.8 23
Kozhi kode 17.4 17 Kol hapur 19.3 23 Jaj apur 21.8 26
Mal appur am 2.4 24 Lat ur 24.1 31 Jhar suguda 21.1 26
Pal akkad 17.3 18 Munbai 14.6 16 Kal ahandi 26.8 32
Pat hananthi tta 14.5 15 Munbai ( Subur ban) 18.2 20 Kandhanal 30.8 36
Thi r uvanant hapur am 16.4 16 Nagpur 20.2 22 Kendr apar a 21.8 26
Thri ssur 16.1 16 Nanded 2.5 33 Kenduj har 2.3 30
Wayanad 19.5 20 Nandur bar 27.0 33 Khor dha 20.3 24
Lakshadweep 2.6 27 Nashi k 25.0 31 Kor aput 27.3 31
Lakshadweep 2.6 27 Csmanabad 232 30 Ml kangi ri 28.8 33
Madhya Pr adesh 0.7 39 Par bhani 2.2 33 Mayur bhanj 26.0 30

(@ntqg)

Economic and Political Weekly  February 16, 2002 669



TableA1: Estinatesof BrthRateandTotal FertilityRatefor Dstrict i n2001 /&t q)

Dstricts Q ude Totd Dstricts Q ude Tota Dstricts Q ude Total
BrthRate Fatility BrthRate Fatility BrthRte Fatility
Rat e Rat e Rate
Nabar angapur 30.0 34 Aiyd ur 19.2 21 Jal aun 27.0 37
Nayagar h 20.9 25 Chennai 135 13 Jaunpur R1 43
Nuapada 25.9 30 Qoi nbat or e 16.4 17 Jhansi 26.2 34
Rri 2.2 24 Quddal ore 18.7 21 Jyot i ba Phul e Nagar A1 49
Rayagada 28.5 33 Dhar napur i 20.9 26 Kannauj 30.7 44
Sanbal pur 212 26 D ndi gul 17.0 18 Kanpur Dehat 2.0 42
Sonapur 2.7 28 Er ode 14.7 16 Kanpur Nagar 2.7 26
Sundar gar h 2.8 27 Kancheepur am 17.7 19 Kaushanbi A7 48
Pondi cherry 181 18 Kanni yakurar i 15.4 16 Koeri 32.8 47
Kar ai kal 18.8 19 Kar ur 16.3 18 Kushi nagar RB7 47
Mahe 16.4 15 Madur ai 16.9 18 Lditpur 6.1 49
Pondi cherry 17.9 18 Nagapat t i nam 17.9 19 Lucknow 24.2 31
Yanam 236 25 Namakkal 15.3 17 Mihar aj ganj 36.2 50
Punj ab 2.1 24 Per anbal ur 18.2 20 Mahoba 323 45
Ami tsar 21.3 27 Pudukkot t ai 19.0 20 M npuri 311 4.4
Bat hi nda 19.6 24 Ramanat hapur am 18.6 21 Mat hur a 320 46
Fari dkot 19.5 24 Sal em 17.4 19 Mau 3R.8 46
Fat ehgar h Sahi b 19.2 23 S vaganga 16.8 19 Meer ut 21.7 39
H rozpur 23.3 28 Thanj avur 17.1 18 M zapur 3.5 4.7
Qur daspur 20.6 24 TheNlgiris 16.3 16 Mor adabad 4.5 50
Hoshi ar pur 19.2 23 Theni 16.7 18 Mizaf f ar nagar 3.9 44
Jal andhar 17.8 21 Thirwa lur 18.4 19 RIiHt 3.9 49
Kapurt hal a 18.9 22 Thi ruvar ur 17.3 18 Prat apgar h 315 42
Ludhi ana 19.1 23 Tiruchirappdl |i 16.6 18 RaeBarel i 3L6 43
Mansa 219 27 Tirud ve i 17.8 19 Ranpur 3.5 51
Moga 19.5 24 Ti ruvannanal ai 17.7 21 Sahar anpur 2.5 4.0
Mikt sar 20.8 26 Toot hukudi 17.2 18 Sant Kabi r Nagar 34.4 49
Nawanshahr 18.3 22 \dlae 18.6 19 Sant Ravi das Nagar 326 4.4
Patid a 19.6 23 M | uppur am 18.9 21 Shahj ahanpur RB7 48
Rupnagar 20.0 24 M r udhunagar 18.0 19 Shravast i 34.0 48
Sangr ur 20.6 25 Tripura 2.2 25 S ddhar t hnagar 6.1 51
Raj ast han 21 42 [hal ai 24.0 28 Stapur 3B.0 47
A ner 2.1 37 NorthTri pura 23.4 28 Sonbhadr a %3 48
A ver 3.2 45 SouthTripura 218 26 Sul t anpur 323 4.4
Banswar a 3.0 4.8 Vst Tri pura 19.6 23 Unnao 2.5 41
Bar an 3L3 40 Wtar Pradesh 3L4 44 Var anasi 0.1 41
Bar ner 40.0 57 Agra 28.3 38 U t aranchal 2.1 36
Bhar at pur 34.8 49 Aigarh 30.7 45 A nora 2.5 30
Bhi | vara 3.3 40 A | ahabad 30.2 42 Bageshwar 5.7 33
B kaner 328 44 Anbedkar Nagar 3L5 42 Chanol i 27 30
Bundi 30.9 4.0 Aurai ya 30.0 41 Chanpawat 2.1 38
Quittaurgarh 30.0 38 Azangar h 31 45 Dehr adun 2.9 26
Churu 32.4 4.2 Baghpat 27.5 39 Gar hwal 21.6 28
Dausa 3.4 46 Bahrai ch 36.0 52 Har dwar 2.6 41
Chaul pur 39.6 57 BElia 28.4 38 Ninitd 2.0 33
Dungar pur 37.3 4.5 Bal r anpur 4.2 4.9 A thoragarh 24.5 31
Ganganagar 27.1 34 Banda R4 4.6 Rudr apr ayag 24.9 32
Hanumangar h 27.2 34 Bar abanki 31 47 Tehri Gar hval 26.0 32
Jai pur 2.6 38 Brelly A1 49 UdhamsSi ngh Nagar 2.6 39
Jai sal ner 3.7 58 Besti R4 47 U tarkashi 285 36
Jdao 37.3 52 Bjnor 3R.0 4.6 Wést Bengal 2.5 26
Jhal anar 30.5 40 Budaun 37.7 55 Bankur a 2.2 26
Jhunj hunun 28.2 38 Bul andshahar 29.8 44 Bar ddhanan 20.0 23
Jodhpur 3R9 4.4 Chandaul i R7 45 Bi r bhum 26.1 30
Karau i 3.9 49 hi trakoot 36.5 52 Dakshi n D naj pur 26.9 33
Kot a 27.1 35 Deoria 3L1 44 Cxjiling 19.6 21
Nagaur 323 4.2 B ah A1 4.9 Haor a 18.0 21
Rl 322 4.4 Et anah 2.5 4.0 Hgl i 181 20
Raj sanmand 3.3 39 Fai zabad 2.6 4.0 Jal pai gur 24.9 28
Sawai Madhopur 3L7 44 Far r ukhabad 29.8 43 Koch Bi har 2.5 30
S kar 2.5 39 Fat ehpur 3.8 45 Kol kat a 11.8 14
Srah 5.3 47 Fi r ozabad A1 438 Mal dah 33.0 40
Tonk 321 4.2 Gaut amBuddha Nagar 311 4.4 Medi ni pur 2.6 26
Wai pur R7 41 CGhazi abad 28.7 39 Mur shi dabad 2.3 35
S kkim 3.7 30 Ghazi pur 3L8 43 Nadi a 21.1 24
East 20.6 25 Gonda 3.1 47 Nor t h Twent y Four Par ganas 18.8 21
North 2.5 34 Gor akhpur 2.9 43 Ruruliya 24.9 31
Sout h 26.4 34 Ham r pur 30.0 4.2 Sout h Twent y Four Par ganas 24.7 30
Vst 26.5 35 Har doi 3.8 48 Utar O naj pur 3H1 43
Tani | Nadu 17.2 18 Hat hras 30.6 4.4
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Figure2: Mpof Ostrict AassifiedbyFertilityLevel Estinatedfromt he 2001 Gensus

correspond mainly to the largest metropo-
lisessuchasBangal ore, Del hi, Hyderabad,
Kolkata and Mumbai. The area where
fertility islower than 3 children per woman
ismuch larger, asit coversalmost entirely
the southern and coastal states, along with
Punjab, Himachal Pradesh, Tripura and
Manipur. As our estimates pertain to the
1995-2001 period and fertility decline
remains rapid, it can be assumed that all
these states will have reached the replace-
ment level in a few years from now.
High-fertility areas (districts with more
than 5 children per woman) are still wide-
spread in north India, but they reflect a
more fragmented picture. Three of these
districts are found in west Rgjasthan, but
the other ones tend to be scattered away
in several states such as Uttar Pradesh,
Bihar, Madhya Pradesh, Jharkhand and
Meghalaya. These digtricts are part of a
larger so-called Bimaru zone where fer-
tility remains very high (above 4 children
per woman), but obviously the rhythm of
fertility decline is fast reshaping the re-

giona demographic landscape. Asaresult,
the districts with highest fertility levels
appear like islands in a sea of change.

Some districts that are otherwise com-
pletely surrounded by high-fertility areas
are exhibiting now signs of rapid fertility
decline as can be seen for Delhi, Kanpur,
Gwalior or Indoreamong others. Theseare
districts characterised by high levels of
urbanisation and non-agricultural
workforce. Interestingly, there seemsto be
very limited diffusion from these districts
toneighbouring, rural areaswherefertility
levels remain high. It remains to be seen
in the coming years whether the profound
demographic changein thesecitiesisable
to spread further and accelerate the pace
of fertility decline in the north.

Appendi x

This appendix summarises the most
important hypotheses of our estimation of
fertility from the 2001 Census provisional
data.
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The number of births in 1994-2001 is
deduced by applying asurvival ratioto the
popul ation aged 0-6 yearsrecorded during
the census. Thissurvival ratio is based on
the state-level mortality rates of children
aged 0-4 as given by the SRS and is
converted into a survival rate by using
model life tables (South Model from the
Coale and Demeny life tables).® Though
the NFHS-2 also offered a set of recent
mortality estimatesfor most statesin India
(such asinfant and child mortality rates),
wefoundit safer toretainthe SRSaverage
figure for 1996-98 that is based on much
larger sample that the NFHS-2.7 When
dataweremissingsuchasfor Mizoramand
Jammu and Kashmir, theall-Indiaaverage
has been used.

The state-level survival ratio has then
been modified to account for district
variationswithin states. For want of amore
recent source, we employed a previously
computed set of child mortality estimates
a the district level based on the 1991
Census data (lrudaya Rajan and
Mohachandran 1998). The figures used
herearetaken from theaveraged estimates
of district mortality up to age 2 and 3.
When adistrict in 1991 was supposed to
have amortality level that is higher by 15
per cent than the state average, the same
15 per cent variation was applied to the
SRS state estimates for 1996-98 to com-
pute the specific district mortality level.

Thoughthecomputation of district-level
child survival may seem very indirect, it
is worth stressing that estimation errors
wouldhavelittleimpact onthefina survival
ratio. Thus, athough the coefficient of
variation of child mortality estimates for
al districts was as high as 44 per cent in
1991, an underestimation of mortality cor-
respondingtothisstandard deviationwould
only result in arelative overestimation of
district survival of 3.6 per cent. Thisis
so0 because of the small level of child
mortality and the corresponding higher
level of child survival. Using SRSfigures,
thelowest probability tosurvivefrombirth
to the 0-6 age group is of 88 per cent in
Madhya Pradesh as against almost 99 per
cent in Kerala

Fetilityestinat es

The reverse survival method provides
reasonably good estimates of the crude
birth rates in districts. However, this rate
is significantly influenced by the specific
age and sex structure of regions: in
places wherewomen of childbearing age
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are more numerous, the birth rate should
be higher ceteris paribus. Therefore, de-
mographers usually compute the total
fertility rates that are independent of the
specific demographic composition of the
population.

Because of the various sex and age
distributions of each district, it is not
appropriateto apply therelationship be-
tween the CBR and the TFR as observed
from other sources (SRS, NFHS-2) to
derive TFR levels from our estimated
CBR values. Asthe detailed age structure
fromthe2001 Censusmay not beavailable
before two years or more, we have once
again to rely on an indirect estimation
procedure. As done before, we apply the
most recent estimatesfor statesand correct
them for direct variations as obtained in
the 1991 Census.

Here, weusethefertility schedule (num-
ber of births per woman in quinquennial
age group) derived from the NFHS-2 for
1995-99 and the corresponding TFR
value8 To correct for the specific demo-
graphic structure of districts, this state-
level fertility schedule is then applied to
the age distribution obtained during the
1991 Census. For each district, we get a
TFR value (identical within each state) as
well asahypothetical CBR resulting from
its specific age and sex structure in 1991.
Within a given state, variations in the
resulting crude birth rates obtained from
asinglefertility schedule can be sizeable.
For example, in AndhraPradesh, the same
average age schedule of fertility would
lead to a crude birth rate in Hyderabad
district—adistrict whose age and sex struc-
ture is significantly skewed by immigra-
tion processes— that is 10 per cent lower
than in other districts. Using these age
distributions from 1991 and the recent
NFHS-2 fertility pattern, we get therefore
distinct TFR/CBR ratios for all districts.
These ratios are finally applied to our
previously estimated CBR to compute the
corresponding TFR value.®

M ssi ng dat a and Changr ng
Bourndari es

A recurrent problemisrelatedtomissing
data and changing boundaries. When
absolute data are missing, as for the areas
not coveredby thecensusesin 1991 (Jammu
and Kashmir) and in 2001 (Kinnaur and
Kutch districts), no estimate is possible.
However, when only other indicators are
missing, such as the fertility schedule for
somestates, other datafrom adjacent areas
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(or the All-India average) can be used as
we explain above.

Regarding boundary changes, numerous
changes have been introduced in the
administrative map of Indian districtsand
states. Datafrom the previous correspond-
ing districts are systematically applied to
the 127 new districts of the 2001 Census.
When a new district is, however, formed
out of severa different districts, asis the
case for 16 districts in 2001, the average
of values taken from its district compo-
nents in 1991 is used to compute the
correspondingdistrict valuefor 2001. This
technique has been used, inter aia, when
computing the mortality differentials and
the CBR-TFR ratio. Al

Not es

[This work is part of the South India Fertility
Project supported by the Wellcome Trust, theIRD
(Paris) and the French Institute of Pondicherry.]

1 Resultsare presented and discussed in Banthia
(2001) and Dyson (2001).

2 The estimation and mapping procedure have
been carried out by Christophe Z Guilmoto.
Thanks to my colleagues S Vingadassamy,
Amuda and Allapitchai for their help with the
data base and the district map. More maps and
details on estimation are available on
www.demographie.net/sifp .

3 The same exercise carried out with different
state population from the 1991 Census shows
the gap to be generally inferior to 1 per cent,
which a very moderate deviation.

4 This possibility might admittedly be limited by
the de jure aspect of census enumeration in
India

5 See aso Guilmoto (2000) for maps of fertility
in Indiain 1981 and 1991. See also Guilmoto
and Rajan (forthcoming).

6 Coale and Demeny. The choice of a specific
mortality pattern for the life table used (west
or south pattern, south Asian pattern, etc) has
amost no impact on the conversion of death
rates into survival ratios.

7 The total sample size of the SRS in 1997 was
of 59.7 lakhs people, a sample that is twelve
timeslarger than that of the NFHS-2. However,
the use of NFHS-2 figures would result only in
minor differencesinthefinal fertility estimates.

8 The NFHS-2 data have been selected, as there
are available for alarger number of states than
theSRS. For missing states, theall-Indiaaverage
has been used, except for Chandigarh and
Pondicherry for which we used respectively the
data from Punjab and Tamil Nadu.

9 The more straightforward technique used by
Mari Bhat to infer TFRs from CBRs in 1991
isnot applicable to the 2001 data asit is based
on the 1981 figures. See Mari Bhat (1996).
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