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Testing the Suitability of Bongaart's M odel in the Context of
Fertility Performancein Rural Area of Eastern Uttar Pradesh

Introduction

THE atd levd o fatility of any popuaion is dways wdl bdow its bidogcd maximum or

potentia fertility and this was pointed out first by Henry (1961). The large gap
betwen the potentid fetility and the adud levd of fetility is atributed to the dfeds of a
numbe of hidagcd, bdaviowrd ad sodo-economic fadors The medhenian through which
sdo-economic and adtud fadors and humen behaviorr interat with the bidogicd agpedts o
humen rgrodudion wes fird identified by Davis ad Blake (1956). The tam Intemediae
Variables was introduced by them for biological and behavioura factors and t was
damondrated thet sodo-economic and adturd fadtors dfect the fetility through the bidogicd and
behaviourd fectarsorly.

Following the work of Davis and Blake and incorporating lactational infecundability,
Bongaats (1978) and Bongeats and Potter (1983) have modified Davis ad Blekes list of
inemediate vaiddes ad proposed a lig of dgt vaidbles as 'Praximate Deaminants of
Fatility and these e@gtt vaiddes ae induoad abortion, leddiond  infecunceblity, mariage
coreogaion,  frequency of intercourse o feoundeblity, gpontaneous  inrautgine  mortdity,
duration of fetile period and Seility.

In the presat andyds Bongaats proximete deaminents modd is goplied to quentify the
fatlity inhbting efeds o the four impotat praxdimete deaminents—induoad  abartion,
lactationdl  infecuncbility, marrisge ad contraogption on fetility. It dso examines how wdl the
for pindpd prodmete deeminents predid the fatility levd and this hes ben dore by
comparing the observed tota fertility rate with the model-estimated total fertility rate. In
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order to dudy thetrendsin thefetility inhibiting effects of the prindipel proximete deteminentsand
thednangesin thefetility levds we have goplied themodd to the detaobtained & two
dffeent paintsadf imeduring thelagt decedei.e during the paiod 1978 to 1987. Themain
amsaf the presant peper areasfdlows
(i) To quenify thefatility inhibiting effedts of thefour prindpdl proximete deteminants
and to cosarvethar trendsduring thelegt decade,
(i) Toidentify the praximete detaminaniswhich are mainly reponsbleininfluenang
thefetility benaviowr,
(iii) To decomposethe chengein fatility into itscomponanisduring the lat decadke to
asessthar gpedific contributions
(iv) Toprgett thefertility trends assodated with chengesin contraogptive pradtice
(V) To assessthe contraceptive prevaencelevd srequired to reech afetility target and
(vi) To offer some possible explanations in the case of large discrepancy between
absaved and themodd esimated fetilty.

The Data

The data have been taken from two surveys conducted under the auspices of Centre of
Populdion Sudes Deguatmat o Sdidics Baaas Hindu Univasty, Vaaed, atitied
'‘Rura Development and Population Growth : A Sample Survey' and 'Effects of Sacio-
Cutud Fadars on Deeminats of Fatility in Esgan Uttar Pradesh (Rurd) in the years
1978 ad 1987 repediively. The suvey conducted in the year 1987 indudes informetion on age
s, hbirth, ae o ferde & marage tad numba o dilden eve bom and suviving
including details about duration variable, that is, post-partum amenorrhoea, separation,
abstinence, etc. for the births recorded within last 7 years preceding the reference date of the
uvey.

A ocoule was ddfined dighble if both the patners were dive ad ege of the fande was
less then 50 years The suvey conduded in the year 1978, indudes informetion on dl laws
disoussad above, exognt on duration of lactationdl infecuncihllity.

Thee records have been uilized to obtan the daa for the four indoss namdy index of
mariage, contraception, ladationd  infecuncibility and induced  abartion because these fom  the
inputsfar the gpplication of Bongaartsmodd.

Reprodudive adtivity outdde mariege is gengdly rae in rud pats of Inda  Induosd
abartion is d0 nat acogptable in rurd aress of India exogt in a few casss such as pregnancy
from rape, threat to mother's life, etc. How far abortions influence fertility is difficult to
assess because in many cases the people are not willing to part with information due to
dd digna ad in may cass it is dffiadt to ddingush bewen vduniay abartion and
miscariage Due to thee prablams it was nat essy to adledt rdigdle informetion on abartions in
these two surveys. Hence, this factor was not considered in our analysis. The average
dudtion of ladationd infecundibility is consdered to be condant duing the paiod 1978 ad
1987 because the survey conducted in 1978 does not provide information on the above
factor. Aswe do not have data.on the proportions of current usars of different contreogptive
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methods exogt the proportion of tubedtomy and vasedtomy  for the srvey - 1987, we d<0
asumad that the propations of differet contracgptive methods (other then the propartions of
tubectomy and vasectomy), are constant during the above mentioned period. The use-
efedivenessof methods used hereisfrom astudy conducted in Philippinesby Laing (1978).

Theoretical Framework — The M odel

The dddled expodtion of the proximate deeminents modd is given in Bangeatts (1978)
ad Bongeats and Potter (1983). So, here anly an autline of the bedc conogats of the modd
and thevaiadlesare disoussad,

The fatility inhibting efeds of the four prindpa vaisdes ae mesarad in the modd
with thehdp of four indicesand theseare:

C = Indexd ladationd infecunciblity,
Ca=  Indexdf induced abortion,

C.=  Index of contreception, ad

Cn= Indexof mariage

These indices can only take vaues between 0 and 1, when there is no fertility inhibiting
dfed of a gven inemadae vaidde the coreponding index equds 1; if the fatility inh-
hition is compee the index equds 0. The bedc drudure of the modd invdves the intare
laions anong four aumdaive fatility raes : the tod fatlity rae (THR), the tod returd
fatlity rae (TN), the tod maitd fetlity rae (TM) ad the tod fecundity rae (TF). The
besic rdations betwean theindices and the cumulative fettility messresare:

c =R

C.xC,=

C =

4312 2|2 2

From theserdaions TFR can becdaulaed as:
TFR = CmxCXCaxCixTF @

Results and Discussions

Levels and Trends of Fertility Inhibiting Effects of the Proximate Deter minants

Table 1 dhows the levds of curet ue of contreogptive methods (in percant), U for two
poirt of times i.e 1978 and 1987. From the teble it is dear thet about 21 par cat of curently
maried womenwere prectiang any method of family planningin 1978 of which 6.7 per cart
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were for modern methods and 14.5 per cent for traditional methods (including the case of
nat avalaile ds0). About 31 pa cat of the tatd use of modem methods is due to the use of
moden  pamanat meghods Among  the individuid modem mahods  tubedomy  induding
vassdomy dams the highest prevaence rae (5 pa cat) fdlowed by condom (14 per cent),
ora pills (0.2 per cent) and 1UD (0.1 per cent) in 1978. Here, it is adso notable that the
proportion of dailissd femdes hes increesed by 7.3 pa cat from 1978 to 1987. The fird
perd of Table 2 presats the summary messres of the four prindpe proximete detleminents of
fertility. Aswe have mentioned eaier snceno rdigbleinformetion, was available oninduced

TABLE1: LEVH_SOFCQURRENT USE OF DIFFERENT CONTRACEPTIVEMETHODS(in
percentage) u, FORDIFFERENT YEARSAND THERUSEEFECTIVENESS

Methods 1978 1987 U se- Effectiveness (g Laing(1978)
Condom 14 14 Q70

OdAlls 0.2 0.2 00

IUD 01 0.1 0%

Vasttomy + Tubectomy 50 123 100

*Others 145 145 0y0)

(induding nat available)

AllU 21.2 285
Use-effectiveness e 0.774 0.832

* Sefeperiod, withdraw!, abstinence, €c.

abartions from the surveys the rates were assumed to be zaro. The fird two rows of Table 2
provide the tad maitd fatility rates (TM) and tod fetility rates (THR) as dbsaved in the
agbove arveys The ssoond pand of Tdde 2 dhows the edimaed vdues of the indices The
lowve the indices the grete is its fetility redudng impect. In fadt the index G, represents the
propotion by which TR is ardle then TM as a readt of maniage petan. Smilaly, the
index C; gves the propartion by which TM is srdle then TN with the use ad effediveness of
contracgation and index C, ddes that howv much TN is ardler then TF due to the dfect of
lactationa infecundability. Thus, in 1978, the marriage pattern reduces actud fertility
below marital fertility by 16 per cent (C, = 0.840). Smilarly, in 1987, the above pattern
reduces actua fertility below marita fertility by 10.2 per cent (C,,, = 0.898). During the
paiod 19781987, the index of contreogation dedined by 96 par cat ad index of mariage
inceesed by 67 pa cat Thus the dedine in tad fatility rate is caused by the increesing
effect of contraception.

Tdde 3 edibts the megnitude of the tad inhibiting effedt beng accounted by eech
proximate fertility determinant at two points of time. The differences between the tota
fecundity (TF), 153 ad the edimeted TR is dfributed as the resdt of the inhibiing effect of
eech dgeminant. Thetatd inhibiting effect is proreted by the proportion of thelogarithm
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TABLE2: ESTIMATE OF SH.ECTED REFRODUCTIVEMEASJRESAND DERIVED INDICESOFFOUR

PROXIMATEDETERMINANTS
1978 1987

I. Reproductive Measures
™ 7.05 6.05
TFR (observed) 5.92 5.43
Proportion of Contraceptive Use (w) 0.212 0.287
Contraceptive Use Effectiveness () 0.774 0.832
Total Induced Abortion Rate (TA) 0.0 0.0
Duration of Lactational Infecundability 9.78 9.78
I1. Model Indices
C 0.707 0.707
Cn 0.840 0.898
C. 0.823 0.744
C, 1.00 1.00
Over dl inhibiting effect of thecombined Indices
(CXCiXC:XC,) 0489 0472
TFR (estimated) 748 7.23
Percent TF Over Estimated by the Model 20.86 24.90

of each index to the sum of logarithm of al indices (Wang et al, 1987). For example, the
fertility inhibiting effect of contraception isobtained as. [15.3 - TFR

(esimated)] XlogC./ (logCor log G+ logC, +1agC,) . Smilady, thefertility inhibiting effedts of the

other factors can be datained. Thereduitsindicatethet of atotd of 7.82 birthsin 1978 being

inhibited, 1 .90 hirths or 24.3 par cent are dueto the effect of marriage variable, 213 birthsor

27.24 per oant are dueto contrapgption and 3.79 hirths or 4846 per cant aredleto ladtationd
fecundhlity. Smilady, in 1987, the contribution of thethree proximete vaieiles marriege,
contraogtion and ladtationdl infecuncibllity to inhibited 807 births are, 1.16 hirthsor

14.37peroart, 3. 18 birthsor 39.41 per cant and 3. 73 hirths or 46.22 per cant respectively (Teble

3). Hae itisto bementioned thet, dthough thareisadedining red inthevdue of Gy,

rdfleding theincreesein prapartion of non-marmed andlor increese in age a marriagebut the

rate of change is slow for the period 1978 and 1987. It can be asserted that the prevaling
auturd and soad nomsin India, will nat permit to chenge the propartion of nontmarried and

agea mariagefor fendesbeyond acatain limit. In India, tatd reprodudive performance

tekes placewithin thewed ock and reproduction out of wed odk will never be acogptableto this

ady. Ontheother hand, thefertility-reducing effect of lactationd infecundehility
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TABLE 3: MAGNITUDE OF THE TOTAL INHIBITING EFFECTS ACCOUNTED FOR BY EACH
PROXIMATE FERTILITY DETERMINANTS

Fertility Inhibiting Effects

Proximate

Determinants (indices). Births per Woman Percent
1978 1987 1978 1987

MariageC., 190 116 2430 14.37

Contraception C, 213 318 2i24 3041

Induced AbortionC, (assumed) 0@ 000 00 (000]

Ladtationd Infecundahility G 3P 373 4846 622

Tota : 15.3- TFR (estimated) 7& 807 100 100

Thetotal fertility inhibiting effect is projected by the logarithm of each indices, e.q. Effect of Contraception-
{[TFTAR (etd)] xlog C}/(log Cin+ log G+ log C, +10g C)

remains amost constant or it may have dightly decreased due to increasing effect of
modanizdion. Thus we may condude thet fuire redudion in fetility is largdy dependat an
mariage vaiddeand contraogption varigole

Decomposition of the Change in TFR during the Period 1978-87

To quenify the contribution mede by esch of the praximate deteminans of fetility to an
cosavad dhenge in fatility bewesn two pant-imes Bongeats modd gven by eguetion (4)
may bewritten into adecomposition equetion asfdloans

TFR(87) _C,(87) R C (87) . C,(87) . C.(87) N TFR(87)

TFR(78) C,(78) C,(78) C,(78) C.(78) TFR(78)
or, P,=P,+P+P +P +P +] (5)

TFR(87)
where fr = TFR(78)
Similarly, P,, P, P, and P, may be defined.

_TF(87)
" TF(78)
and TF is estimated as : TFRAC,, x C, x C. x C,) and [ represents an interaction factor

which is easily obtained by subtracting the sum of P, P, P, P_and P_from P,.

Equation (5) simply yields a given proportional change in TFR between two point times
which equals the sum of the proportional fertility changes due to the different proximate
determinants plus an interaction term. This equation may also be reused to decompose the
absolute change in TFR, (TFR (87) - TFR (78) ) by multiplying both the sides by TFR (78)
yielding :

— 1 = proportional change in TFR between 1978 and 1987. -

1 = Proportional change in TFR due to a change in the remaining variables.
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[TAR@)-TR@)]=TAR(MB) X [Pnt+ Pc+ P.+ P,+ P +1] ©

The decomposition of the change in TFR between 1978 and 1987 is shown in (Table 4). It
indicates that TFR declined during this period by 8.28%. Thisdecline in TFR can be

TABLE 4 : DECOMPOSITION OF CHANGE IN TFR BETWEEN 1978 AND 1987

Factor responsible for fertility change Percent of changein Distribution of Absolute change
R percentage of inTFR
changein TFR

Proportion of WomenMarriage(Py,) +690 +H33 +041
Contraception Practice (P, -9.6 -11594 -057
Duration of Post-partum Infecundahility (P) 000 (000] (000]

Other Proximete Deteminants(P) -4.97 -60.02 -0.29

| (Interection) -0.61 -7.37 -0.04

Totd -8.28 10000 -0.49

decomposed mainly, into 9.6 decline due to an increase in contraceptive use. The changein
TFR due to a change in the other proximate determinants is found to be 4.97%. It is
evidet from the Table 4 thet contreception played the highest rde in the redudion o fatility
duing the paiod 1978-87.

Projection of Fertility Rates Associated with Changes in Contraceptive
Use at Some Future Date

Bongaarts and Potter (1983) have also described that how Bongaart's model can be
uilizd to edimete the levd of fatility for a gven diange in contreogative prevelence rae a
wome fuure dde under some snplified ssumpions Thus asuming thet the dfet of the
ather praximete deteminants on TF ramain condant it can eesily beshown thet:

TRRO=THRO) x[1 - L08x u(t) x ) | G (0)] @
where TFR (t) =Totd fertility rate at some future date t,
u(t) = contraceptive prevalence rate at timet,
e(t) = contraceptive use-effectiveness at timet,

TFR(O) = total fertility rate at base year, and

Co(0) =index of contraoeption & beseyear.
In this andyds 1987 is teken as bese year. Table 5 represants the goplication of equetion (7) to
project the TFR at afuture date for different levels of contraceptive prevalence rate at thet
time ude the asumption that the useeffectiveness will raman same as in 1987, ie, e (t) =
0.83. Theresuit howsthet the decline infetility vaiesdredly with theincreesein
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contraceptive prevalence. If prevalence rises to 0.4, the TFR would be 4.68 whereas a
prevdenceof 050 would berequired toreecha THR of 4.03.

TABLE 5: PROJECTED TOTAL FERTILITY RATES AT TIME /, ESTIMATED FROM ASSUMED TRENDS
IN CONTRACEPTIVE PREVALENCE AND USEEFFECTIVENESS

Assumed Contraceptive Assumed Contraceptive Projected Total Fertility
Prevalence at Timet: (uy) Use-Effectiveness e (t) Rateat Timet: TFR(t)
0.35 0.83 501

0.40 0.83 4.68

045 0.83 4.35

0.50 0.83 4.03

0.55 0.83 3.70

0.60 0.83 337

0.65 0.83 3.05

0.70 0.83 272

0.75 0.83 2.39

0.80 0.83 2.06

Source: Cdouatedfrom:

TFR(0)543,C.(0):0744,60):083TFR (t) : TFR (0) x [1- 1.08x (u, )x (&)] / C(0)

TRR(t) : TFRa sometimet, u(t) and (f) are controeptive prevaencerateand thair usedfectivenessat time/. TFR (0)
: TFR at base year (1987) C.(0) :Indexof contreceptivea beseyeer (1987)

Contraceptive Prevalence Required to Achieve the Projected Fertility Decline
After alittle rearrangement of equation (7), Bongaarts (1984) obtained the following
eguation which may be utilized to estimate the contraceptive prevalence rate required to
reech apratected fatility levd. Theegudtionisasfdlows:

1 [TFR(r)
U@ =

s~ ey | TRy <@ ] ®

As it is often the case that government development plans call for a specific reduction in
fatility by a fuure pant of time the quesion aises how for contreogative prevdence is to be
rased in ode to achieve the tagaed fatility levd. The aove sSmple egution provides an
ansve tothisgueion.

Taking 1987 as the base year when contraceptive prevalence and use effectiveness are
0.50 and 0.83 respectively, then the TFR is found to be 4.0. If there is no change in
efediveness prevdence will have to rise 50 paoat if a TFR of 400 is to be adhieved but to
reach a TFR of 3.00 prevalence will have to rise 66%. Of course, if contraceptive
effectiveness were to improve, targeted fertility could be obtained with lower prevalence
raes Intheextreme case, with dl contracepiives congding of dailization (e (t) =1.0), anly
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42% of couples would have to be using contraogation to cause the fdl of THR to 400. It is to
be mentioned here that to obtain a TFR of 3.0, it is necessary to raise the contraceptive
prevalencelevd to 66%, if the presant effectivenessremanscondant (Teble 6).

TABLE 6 : CONTRACEPTIVE PREVALENCE REQUIRED TO REACH A FERTILITY TARGET

Targeted Fertility ContraceptiveUse-Effectiveness (e(t)}  Required CPR (Ut) (in percentage)
45 083 43
45 00 39
45 10 35
40 083 50
40 00 46
40 1.00 12
35 0.83 58
35 00 54
35 1.00 48
30 0.83 66
30 00 61
30 1.00 55
25 083 73
25 00 68
25 1.00 61
20 0.83 81
20 00 75
20 1.00 67

Source : Calculated from :

~ -[1 TFR(Y)
T 108xe() | TFR)

u() ch(O):l

Some Possible Explanations on the Fitting of Bongaart's
Model in the Present Case

We see that Bongaarts model estimated TFRs consistently higher than their observed
THR duing the period 1978 to 1987. Tade 2 reveds the paoantage of over edimdes of the
TFR by the model. The implication of such over estimation is that the three proximate
odeminats  ledaiond  infeouncebility, contrecetion ad mariege eqan aly a  limited
extent of fertility reduction. Studies in other Asian countries such as in Nepal, Pakistan
(Noth West Fontier Povinod and China have ds0 reported the large disorgpancy  between
cosavad ad modd edimated fatility rates (Thepg 1987, Sahar, 1984, Wang dal.,; 1987).
Naurdly the quetion aisss what ae the posshle explandions for the disrepancy between the
theory and the results. It wasfurther demonstrated that there are some other variableswhich
ae eduddd in the gyicion of the modd which migt be repposbe for the lage

dsrepancy.
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The higher estimates of TFR may be partly due to the low estimates of the observed
vaues of the TR ad arors in the vdues of the indices of praximete deleminants and dso
partly dueto thearor tarm assodiated with the gpedification of themodd itsdf.

While gpying the modd, one impotat prodmete dgeminat, induosd  aborion  hes
ben ignored due to ladk of data on induced abartion. But the evidence from hogitd and
dinic records and other sources suggest thet abartion is nat rare suggedting thet the prevaence of
induosd ebartion mey nat be nedlighle and inoresssd medicd fadlliies and modamization mey
ehance it The low average vdue of fecundablity may do lagdy be repponsble for the
large discrepancies between the observed and model estimated TFRs. It is due to this fact
that the vaue of TF, which we have considered as 15.3, should be lower. Empirical dudies
largdy bessd on hidoicd populaions of Westan Europe hed shown that the normd  range of
TFvaiesfrom 13to 17 hirths across populations

Bongearts hes conddared an average vdue of TF as 153 which ae lagdy besd on the
experience of Western populations. A low average value of TF is found in the societies
which ae daateized by povety, frequent oousd spadion, sodd customs and sexud
taboos dc. India is such a country which possessss dl the charaderidics of bdow average
vdue of TF. It is thaeforg likdy thet in Inda TF is lover then 153 For Indig the edimate of
TFisfoundto be 12 by Aroraand Kumer (1987).

Ore of the mogt prominant fedors dfeding fecundability may be due to gpousd sgparation
reating from migdion of hudends Spousdl sgpardion afedt the fecunddhlity by redudng the
exposre paiod

Bongeats and Potter (1979) and Merken (1979) have shown theordicdly thet the effet of
Fousd spadion may be sbgaid when the spaaion paiod legthens Hill (1985) has
proposed the addition of a new index G (index of spousa separation) to Bongaarts
origind moded which he applied to the data from a rura province in Turkey. The results
reveds thad goousd sgpardion may aocoourt for a 13 per cat redudion in naturd fetility. In
the popuaion he hes taken goousd sgpardtion a5 a sgparde vaidde while andydng the
proximete determinants of Bajing. It hesdso been considered by Wang et al. (1987).

Unfortunetdy, because of the ladk of data on goousl sgpardtion, the adud fertility inhibiting
dfect of thisfactor remains peculdive

The low level of fecundability of the Indian women may also be another consequence
which may result in longer waiting time to conception than considered by Bongaarts for
edimeting the index G White daiving the index G Bongaarts assumed ampiricdly thet in the
adbsnce of breegt feeding the minmum duration of PPA is 15 months and wating time to
conogption s 75 months Iny India due to reesons mationed aove, the wating time to
conception may be larger than 7.5 months. Potter et al. (1965) reported 10.7 months of
wating time to conogation in the case of India In a recat andyds of WS daa from three
Adan ooutries (Mdayda Indonesa ad Philipoiney, Trudl @ al. (1985 obsarved even
larger durdtion of walting time to conogtion which is aout 13 months It may be assated
that in this situation the modd will under estimate the index C,. The lack of fitting of the
modd may aise due to the aras of the messramat of the indices due to poar data qudity.
Al a lowa repoted ue of contreogative then adud levd can d0 produce fetility over
esimated.
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Inlight of the above discussions, we re-estimate theindex of lactationd infecundability C,
and TF vaue under dternative assumptions with view to improve the fitting of the modedl.
Theindex C, has been re-estimated by assuming that the waiting time to conceptionis13.2
months in rura part of Eastern Uttar Pradesh (Singh, 1993). Thus, the birth intervd, in
absence of breastfeeding becomes 34.0 months assuming for the amenorrhoea period in the
absence of breast-feeding, 2 months for pregnancy wastage and 9 months for gestation.
Hence theindex C, ismodified as:

257
‘T 242 +i
where t is the average duration of lactational infecundability. Also for a waiting time to
conogption, 132 months an edimate of TF is found to be 1167 = 300/25.2 hirths par women. So
it is suggested that the TF value for India, may be taken around 11.67 rather than 15.3 as
suggested by Bongaart for the most of the populations. All the re-estimated values are
presented in column 11 in Table 7 with the re-estimated values of theindex C, and TF. The
new estimates of TFRs for 1978 and 1987 are 6.10 and 5.89 respectively.

TABLE 7: ESTIMATES OF THE INDICES OF THE PROXIMATE DETERMINANTS AND OF THE
FERTILITY LEVELSFOR THE YEAR 1978 AND 1987

Indices | 1

1978 1987 1978 1987
Ci, 0.707 0.707 0.756 0,756
C. 0.823 0.744 0.823 0.744
Cm 0.840 0.898 0.840 0.898
Ca 1.00 1.00 1.00 1.00
TF 15.3 15.3 11.67 11.67
TFR (estd.) 7.48 7.23 6.10 5.89
TFR (obsd.) 5.92 5.43 5.92 5.43

Estimatereferring to Column | are based on the datain thefirst panel of Table 2; |1 with re-estimated vduesof Ci and
TF.

This improves the fitting of the modd to some extat. Although, there are dill gaos baeween
observed and estimated TFRs. This may be due to omission of some important factors or
measurement error or specification error.

Conclusion

In the present paper, we havetried to increase understanding about the important factors
affecting fertility. Bongaarts proximate determinants model is applied to estimate the fertility
inhibiting effect of thethreeimportant proximate determinants : lactational infecundability,
marriage and contraception. This analysis shows that though the fertility level is dedlining,

dthoughitissill very High Thishigh fertlity ischeredterized by hich nuptislity andlow age
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a mariage ad low uxe rde of contraception. Of the three conddarad praximete deleminants
contraception has become important factor which shows highest role to bring down fertility
level from 5.92 births per woman in 1978 to 5.43 births per woman in 1987. Thus, we see
that thefertility reducing effect of contraception isincreasing and we may expect that theuse
of contraception would be the main dominant factor of reduction in fertility in future. Onthe
basis of the present study, the nationa god of attaining replacement level of fertility could
a so be expected.

The Bongaart's model estimated TFR is higher than the observed TFR showing that the
model is not providing a good fit. The large discrepancy between theory and result may be
due to ignorance of some additional important proximate determinants.

In order to achieve fertility decline in future, the present study suggests the following
population contral policy implications as:

(8) Since the average age at marriage for women is negatively associated with the birth
rate, therefore, age at marriage of women specialy in rural areas should be increased,

(b) Information about the costs and benefits of longer breast feeding should be provided to
women which will play an important role in reducing the fertility and

(c) Since contraception is avaluable technologica instrument for lowering the birth rate,
therefore, women and men should be encouraged for the use of contraception.
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Appendix

Estimation of the Indices

Theindicesmay diredly be esimated asfdlows (as given by Bongeatts):
TFR _ Tm(a)- g(a)
™  Zgla) (A-D

where m (a) = age-specific proportion of women currently married,
g (a) = age-specific marital fertility rate and
C.=1-108xUxe (A.2)
where m = proportion currently using contraception (including male method also) among
married women of reproductive age,
e = average use-effectiveness of the contraception and 1.08 is a sterility correction
factor.
The average use-effectiveness of contraceptive methods is calculated as the weighted average
of the method specific use-effectiveness, e, where the weights are the proportion of women
using a given method, u,_.

C,=

e,
Thus, giving U= 2% ande = -
c = TFR
* " TFR+04(1+u)TA (A3)

whare TA =toid abartionrae
TA describes the average number of induced abortion per woman at the end of the
reproductive period if induced abortion rates remain at prevailing levels for women in
reproductive age group. An exact measure would be the sum of the current age-specific
abortion rates (multiplied by five; if it is given in five-year age-groups). An approximate
mesare which is suggeted by Bongeats is to cdadde an anud gengd abartion rae by
dvidng the number of induoad abartion in the populaion by the number of women aged 1549
and then to multiply this average rate by 30 which is the number of years of potential

expoaLre

¢ =

185+

where/ = avarage duraion of ladiationd infecunddhllity.

If in a popudion dl women g maried a ealy age and bress-fesding ad pog-patum
ddinenceg, induced  abortion and  contrecgption were ot pradticed, the totd  fecundahliry
rate (TF) is the expected number of children which the women will have during their
reproductive age-span. In the absence of breast-feeding and post-partum abstinence, the

(A4)
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duration of post-partum infecundability is said to be 1.5 to 2 months on the average as
LUgoested by Bongearts and Potter (1983). If the average naturd waiting time to conogption is
75 moths and an addiiord 2 months far pregnancy wedage, plus 9 months full  gedation
paiod, theordicdlly a women coud beer 15 dilden on aveage within he 25 years (300
months) of reprodudtive life oen (30015 + 75 + 20 + 90)). Bongaats ad Poter (1983)
ugad thet dthough the THR, TM ad TN vay widdy among popudions the totd fecundity
rde (TF) is rather dadle lying batwemn 13 to 17 hirths par woman with a sandard vdue of TF
= 153 As no dred edimae of TF vdue is avaldde we have d2 taken it as 153 for
gdlicdtion pupoe o the modd. Futhe dscusson on the vdue of TF is containad in the
text in the sadtion on explangtions on fitting BongeartsModd



