Technical
Report

OPTIMAL TARGETS FOR IND AU
FAMILY PLANNING PR OGE AMF

by

J. K. Satis
C.Rangarajan

\N?. %43 | -

i X VK

AHMEDABAD

INDIAN INSTITUTE OF MANAGEMENT

AHMEDABAD



OPTIMAL TARGET3 FOR IKDIAN
FAMILY PLANNING PR OGEAM*

by

J. K. Satia
C.Rangarajan

August 1993

Indian Institute of Management
Ahmedabad



To

Chairnan (Resecrch)
IDMa

Technical Report

Title of the report . Q PT[M AL .TARGETS, (nR, TVRILAY A “"%
_ ‘EDLANN\N‘G, PROGR A
Naze of the Author ,.3:, K. ..5ATLA omd G RANGARATAN

------

Under which erea dc you like to be classified? T8 QM. Arta (7 k SATA
= Q. iyt
ABSTEACT (within 250 weras) ELp hﬁ'?ﬁnztts { € aCANT, AR
-
..(.P'.L.Cﬁ;s.e ..... SEE .. ARSIRAUL v, TG

-----------

-------------------------------------------------

-------------------------------------------------------

...........................................

equstions d2s¢d,pol. Phe, prob,dote, sre used to estimate the costs of echieving

verious GFR naths. Benefit-cost mbelvsis is used 1O ComPAra™thaad HatNa" AR A8t ive
optimgl t'argats‘a.-.._.....,..,.,'..'......_-. ------------ R R R T " sa

-------------------- BE o LE LA

gensitive to ths type of economic benefits consizered. Inhterest rates’ snd horizon
perlods =lsp, effeph the, optimal, fergelse, ... . . e Ceereneen

© esesss.Thg. PRplysiy, 15, thep used to discuss the intersctions emong per-
espite-congumption digtribution, me'astires hsel’ »hd'EOLEEELEA" L prhIsve fectinsing
fertility rafes. epd, financing of family olrenning programg. It is stressed thet e
messive progrsm te reduce fertilily rhtes h:y bt RbRiste tr2aidility anlese steps
asre teken tp, sehisve, s, sregter eguelity _ip.per-Capits-consum_ption distribution,

o e 40 PV s unsean I - T ) L T I R O e

ceuresediz 8E:8v, showg, thet the berefitecogt enslvgis results =re very

Please indieate restricticns if any that the auther wishss 1o place
upon this ncte |, . fioeandgy '

e e N I I O T N TS S -

e, LLPRELMINARY  TIRAET
* 4888 sve e e rp s rrsrE QR TR RS
A
H‘. A p 9
Date ... ﬁ‘l'l ke 7 .S' _ Signeture of ths auther

Frsalia



Abstract

Benefits and costs associated with family planning programs
of underdeveloped countriez in general, and of India in
particular, have been a subject of intensive invertiB ations.
These studies have been »>rimarily used as a means for the
justification of family planning programs. In this paper,
we have applied benefit-cost analysis to derive the
economically justifiable targets for Indian family planning
programs. The targets are defined in terme of derired de-
clines in general fertility rates (GFR). 4 demographic

and economic model similar to Coale-lHoover is constructed
to evaluate the economic conceyuences of different GFR
paths. The cost-equations based upon the past data are
used to estimate the costs of achieving various GFR paths,
Benefit-cost analysis is used to comnare these paths and
derive optimal targets.

The study shows that the benefit-cost analysis results are
very sensitive to the type of economic benefits consifered.
Interest rates and horizon periods also effect the optimal

targets.

The analysis is then used to discuss the intsractions amnng
per-capita-consumption digtribution, measures used and
"suggested to achieve declining fertility rates and linanc-
ing of family planning programs. It is stressed that a
massive program to reduce fertility ra.es may not achisve
credibility unless steps are taken to achieve a greater
equality in per-capita-consumption distritution.
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1. Introduction

The desirability of national birth control programs for
developing countries has been estaklished beyond doubt.
India's family planning program is expected to play a
crucial role in the nation's development., The benefits re-
sulting rrom these programs and costs incurred by the
Programsg have been a subject of intensive investigations.

' Coale end Hﬂovﬂr1; in oune of the pioneering attempts,
investigated the effects of different rates of fertility
declinew in India. They constructed a demograshic and

“agonometric model for India. Using such a model, they
#howed that declines in fertility rates will significantly
affect the per-capita income. - '

;he case for W"Birth Control Programs” has been made by Enke&

and he has supported the case by construeting a set of
increasingly sophisticated models of a typical underdeveloped
country to evaluate economic conseqguences of declines in
fertility rates. The investments in these programs are
ghown by him to be superior to other investments in terms
of their resalting effects on per-capita income. '
Attempts have been made by'SimonE, Rapettoh, Simmona5 and
others t9 evaluate the discounted value of a birth averted
in India®. These estimates range from Rs.1000- 4o Rs.8000
per birth averted. Such a wide variatisn in the estimated
value of a birth avsrted is due to differing assumptions
regarfing the measurement criterion of +the tenefits and
the parameters used in the models such as Iiseount rates
and the time horizons considered.: :

IiyrdalT, ang Liebenstein8 argue against the benefit-cost
analysis of amlly plannlng programs. Llebensteln rajiasesn
the guestion of whose view point should be used by benefit-
cost analysis. The usual benefite=cost anelysis looks at



the national seconomic consequences wheress *the astual de-
cisions and their consequences are felt by the individual
families. TIhe possgible conflict betweean gocial and privet
benefits and disbenefites neefs to be rezolved. Jiccouni-
ing further complicates the isrue, by linking orssent
generations with fulure generations. Myrdal arguves that
it is very difficult +o pinpoint the exsact amount of
bernefite. The atrenpts to construct guintitative models
were ebandcned by him in favor of gqualitative discussions.

The: Government of India uses an estimate of R8.1500 as the
digcounted value of a birth averted?. Past experience
indicates that the average cost per birth avertéd is
~approximately Rs.125. This wsuld im»nly a benefit-cost
ratio of 12 at the present level of family planaing
programs. ' ‘

While it has been established heyond doubt that the familv
planning programs are desirable, the optimal targets of
these programs have not received puch attention. We
investigeate, in this paper, the economicslly justifiable
targets for the Indian family planning program using
"benefit-cost analy=sis. The targets are gdefined in

terms of desired declines in general fertility rates.

The msthodology of investigation is described in
Section II. 4 reyorked {cale-Hoover model is nsed to
evaluate the ecconomic consequences of differ:nt pathe
of declines in general fertility ratee in Section IIL.
The estimates for the hirths that need to be averted
under these pzths are derived in fection IV using a
dsemographic model, Section V discusses the discounted
gconomic wvalus of a birth averted. The seneitivity of
tlis estimate with reswect to measurement eriterion,
interest ratee and horizonm length ars giccussed. Cuvst
equatiocoas based upon past exgerience are presented in
Section VI. Sectiocn vVII compares the b:nefite and costs
0i different paths. The implicatisn of the results
cbtained by benaefit-cost analysis are discussed in
Section VIII. Finally, a sumnary iec preseatsd in



I1. Methodology of Invewtigaticn

Definition of Different Targets

The targets for a family plamning program cre asuzally de-
fined as the desired general fertility rate (i.e., number of
births per thousand of population between the ages of 15 and
44) GFR at the end of a c¢srtain period. But the beneéfits
and coste glso depend upcon the path taken to pssch the
targets. Therefcre, a2 targrited fertility decline path
should speeify GFR for each yezr +t i1n the planning
horizon. There are an infinity cof such GFR paths. However,
we limit ourselves to the GFR paths with the following
characteristics:

a) The fertility rate ztablizes by the yvear 1985.
"b) The fertility decline occure at a linsear rate.

'Flgurs 1 shows the wvarious GFR paths that will be considered.

Method of Comparison Between Alts-native Patha

Each GFR path k impliee different nationel income projections
Y+(k) and different numbers ¢f consumers, Ct{k) sharing these
benefite in each year t. 4 lower GFR path, as is well known,
leads to a higher level of inccme and a snaller population,
In discussing the effects of family planaing programs, *two
types can be distinguished: Those arising due to inereased
availability of aggregate consumption - the aggregate
consumption effect; and those arirsing due to the increased
consumption being shared by fewer consumers -~ the per=
capite consumption effect. The measurament of thess
benefits would be as follows: Consider two 3FR paths 4 and
“By>- The nationgl income differences betwesn Shese two

pathd “iky year t is Y4(B) - ¥4(4). FEowever, some portions

of thi® increased wealth ie reinvegted a.d consequently

enly the remaznih* portion is available for consumption.

We have estimated that 25% of the national income will

not be svailable for privats eonsumption. Hence!l the
aggregzte consumption effect in year ¢ is .75 /¥4(B) -

T (4 « The per-capita c>nsumpt10n effect ds

TELTL(B) - (T4(a) = oy (B)/Cy(4))_7.



Diffeorent GFR paths also imply different amounts of family
planning program effort necessary to aver® the births sni
consequently different exvenditure levels. As it take=
several years for benefits to realize sfter exwenditurese
have beesn incurred, we have to discount hencefilts and
costs., The discounted benefits and costs can thus be
evaluated for each linesr GFR path ag ceompared to
"uncontrolled fertility". Whereas investmpsnts will be
Justified if the benefits exceed costs, the optimum level
of investment can cnly be determined by comparing margins?
.benefits and marginal ccsts of successive GFR paihs.
Marginal ccsts increace and marginal benefits decrease
with 1ncrea31ng fanily planning program effortr. The GFR
path for whiech marginel costs aqual marginal Lenefits is
the optimal GFR path. Figure 2 is & schematic regrecanta-
tion of the methodology.

The discounting procedure, and the rates are controversial
issues. Jur attitude here iz that *the wvalue of rates
should be deternined by "cost of capital® depending upon
current borrowing coste and "ospertuniiy-cost of money"

as measured by the returns from other investments. The
analysis is performed for several values of interest rates.
dnothsr issue in evaluating the bensefits and cosis is

the planning heorizon tha: should be considered. As the
planning horizom gete longer the benefits of a GFE path
also increase. Since it is difficult to pinpoint a

value for this horizon, we carry out the analysie for
zeveral values ranglng from 20 to 50 yaars.

III. Fcoﬁomié Model

In this secticn, we describe a reworkasd Coale-Hoower _
model to evaluate economie consegquences of differential
fertility ¥atterns. Firct the Coale-Hoover model isg
described. The model structure and parameters sare

then com?ared with the actual data {or the period 1956

to 1966. Based upon this comparison, new values of
pmrameters are estimated. 'This reworked model in con-
juncticn with a.demograchie model is then used to estimate
national 11c9me and sconomic effects of dlfferant GFE
paths.



Description of Coale-Hoover Model

The Coale-Hoover model is built on the assumpiion. that'the
major cause of income growth is investmont or as they c&ll
it, "equivalent growth outlays™ which ie a maasvre of
total investment adjusted for the varying degrecs of
productivity of its components. The two najor. components
are investments in capital goods and wzllare typs cutlayse,
the former being more productive than the latter.s The
capital~output ratio determines the income growth given
the equivalent growth outlays. The aize of population and
its r ate of growth are introduced asg two specific variables
which have an impact on the composition and leyel of ‘
investment and therefore, rate of growth of iancome. & low
fertility rate leads to a faster increase in income due

to two factors. One, it leads to a larger volumé of
gaving and investment; two, a greater proportion of the
investment is directed to high productivity capital

goods type as opposed to the welfare type expenditures.

The basic structure of the Coalé-H00vef ﬁodel_is as
follows: ' ' : .

Total public expenditures plus net wonetized private
investment (F) in any year is assumed to depend upon
nat*zn&l income {(Y) and the egquivalent consumer populatioca

[(+D)] :
F = aY - b0

The F ~ expénditures consist of two . ceomponents: Direct

development expenditures (D) and welfare - type - outlays
EW). W outlays are asmimed to contribute less Jdirectly
and hence less strongly) to rdiding national income

as qompared to D-outlays.

F =D+ W.
The welfare-type outlays.or W-outlays will meet the neéds

of bota the existing population (W, component) and the
needs of current increment of,populatipn~(wl component).



W expenditures involve. setting up expenses to ¢ontinue
t0 maintain the wvelfare level implied by Wg expenditures.
The Wy - expenditures will dssend upon the ratio (D) of
annual population increment to current popunlcation.

Wy = (10 p ) We.

Over a.long period, the demand for welfare-outlays (W) will
be based upon what people can afford and are hypothesized
to absorb a constant percentage of national inceme, i.e.,

Wg = .0725 Y

The equivalent growth outlays {(G) are the sum of direct
development outlay (D) and the effect of Wg and Wy expend-
itures. Since W-outlays are shared by total population,
only that portion expanded on current labor forces will
cause a change in- productivity and consequently an in-
crease in Y. Therefore, -

G = D+ (egWg+ e3Wi)tLy + (egWo+ eiwi)t_15' (1-L)g.15
Where en and ej are respectively the weight ascignsed to
W and ﬁI outlays. The capital-output ratioc R is assi med
to depend linearly on t giving

R =m+ nt

where m is the initial value and n is the rate of change
of capital output ratio. :

Finally, Yt""] =Y_b + G/R-

validation of the Model

The robustness of the Crale-~Hoover model was tested by
comparing the actuals of the national income with the

values .predicted by the model for ths period 1956-1967,.
The actual population figures and the fallowing values



of the parametere were used to predict national inccme,
en= .5, ey =N, m= 3.0, and n = 0.02.
The cosgparison is presented in Table 1f

The comparison reveals that the actual and predicted
values agree well for the first five yzare. . But tuoe

model concistently underestimates for the subsequent
years. We therefore compare actual direct developmental
expenditures with the predicted developmental expenditures
in Table 2. Since the actual F-outlays and D-outlays are
gubstantially higher than the walues projected by the
model; the paramsters need to be reesiimated. .

Modification of the Model

While retaining the basic structure of the Coale-~Hoover
model, we have maie some changes in deriving the equi-
valent growth outlays. The F expenditurecs were delfined
by Coale and "Hoover to include total public expenditures
and net monetized private investment. We felt, however,
that from total government ekpenditures we should exclude
all szdministrative expenditures as these could be said
to contribute directly to increased national income. We
also follow a slightly different procedure for making

an estimate of direct developmental expenditures angd
welfare type experiditures. .

The total government expenditure and net monetized invest-
mente wgge ectimated as a proportion of the national
income. Ln exzmination of these outlays during the
period 1956-1971 shows that these expendituresd increased
to 254 of the national incoms. We make an assumption that
it will stabilize at this lsvel. The wedifare¢ and admini-
ptrative expences do not seem related to the national
income. PFor instance, in the year 1966, the national
income declined whereas welfare and administative expenses
showed an inerease. Therefore, we regressed welfare (W)
and administrative exPeénces (AS on the eguivalent consumer
population (C). The equation is estimeted to be

(W + 4) = 49.11C

where W and A are measzured in 1952 prices.



Since the direct developmental expenditures (D) &are egual
to the total governmental expendtitures -»luc net monetized
private investment less welfare (W) and admlnl t“aulve

expenses (&), the equation'® relatinz ~ D o Y ang C is
given by

D = .25Y7 - 49.11C.

Simece welfare expenditures are teeated as purely a function
of equivalent consumer population, wve regress d on C to
obtain the following relatlonshlp . R

W o= 18.14C.

Using the wvalues of welfare outlays W and populatica in-
crement p, Wy and Wy components can be calculated using
Coale-Hoover relationships. The weight e; assigned to

Wy expenditures uased in ecomputing equivalent growth outlays
was agssumed to he zero as in the Ceale~Hoover model. The
pPredicted and actual national income was coemparad for
several values of e the weight assigned to Wo expenditures.
The best value of tge parameter ep was der1Ved as 2.

1
Regarding the capital output ratlo,'Trwe uze the Coale-
Hoover formulation that it will be 3.0 + .02%t.

Thus, the model we used to estimate the sconomic benefits
erising from different rates of population grOJth is as
follows

Dt = .25 Yy - 52.577 Cy (1)
Wy = 19.424 Cy (2}
' = (Hn 3.
Ws, ( u)‘b + (WI)‘{:— ()
(W,.\ = 1Opt (4)
C ot/ (g | )
bo= Do+ e (W L, + (W 1-L 3
G‘b tt €p C)'t + &n L'})'t-—ﬂﬁ ( )t_15 (J)
Ry= 3.0 + .02t o (6)



IV. Population ¥Model
Lo
¥f projecting the population levels under various GIR
paths, we have followed the component prcjection method
whiech was the basis of Coale~Hoover »rojeciions also.
The life tzbles need to be estimated fcr this purpose.
We have modified the 1ife takies used by Coale-Hoover.
They &ssunme that the survival probab lities of age
group O-5 will increase and the survival probabilitiec
of other age groups will remain constant during the
perrod 1971-1981, This leads to an estimated mortaiity
rate Zdecline from 13.4 in year 1971 to 12.5 in year
1981, However, projecticns mzde by the Registrar
General of India imply a decline in mortalily rate from
13 to 10 during thkat same period. To reflect this re-
duction, we have assumed that this decliine will cccur
by a proporticnate increase in survival probabilities
for all age groups and have modified the Coale-~Hoover
life tablees acecordingly. The 1971 census estimates
the population in year 1971 to be 546 million and we
have used this as an estimate of the initial population.

Table 3 shews the projections made by using the model.
It can be noted from this table that even a kigh
fertility reduetion from GFR of 179 t¢ 80 will l=ad
to an increase in population from 546 million in 1§71
to 694 millien in 1986. The reduction in CGFR to AQ
by yezr 1985 is necessary to s.abilize the population
at 650 million by that time,

Births to Be Averted

Undoubtedly an increasing number of birihs must be
averted as a higher declihe in fertility rate is
desired. However, the nuaver of births to be averted
in a year between any twc GFR paths is not obtained

by taking simply the differsnce betwesn the popu-~
lation levels in that yesr according to thks two paths.
The calculations of births averted in each year betwsen
two GFR paths involves three steps. First, the age-sca
composition of the populztion at the beginring of the
Yyoar for lower GFR paths is estimated., Second, the
mumber of births with the higher GFR and lower GFRE is
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estimated 1or this population. Third, the birthe averted
is the difference between these two estimates of the
number of births. Figure 3 shows the compesrison hetwesen
twe GFR paths.

Following the above procedure, we have inciceted <in

Table 4 the nu.ber of births that will have tc be averted
by the family planning program in India for v .rious

GFR paths. : :

V. ‘Benefits -

In this =ection, the economic benefits of different GFR
paths is examined. The basis for ectimating the benefite
is the model already outlined in Section III.

Income Projections for GFR Paths

income
The national and per-capita/for different GFR paths
are presented in Tables 5 thru 8. Figure 4 is a graph
of rational income and per-capita income over time for
present fertility rate (GFR path 179-179) ang very low
fertility rate (GFR peth 179-80). :

The difference in national income between the highest and
the lowest fertility paths is only Rs.2.5 billien by

the year 1981. This difference increases to Rs.23 billion
or 5% of the national income by year 1991. Thus, the
effect of family planning programe on the national income
is not significant for the next 20 years. The=s sffects
become significant only at the snd of 40 years,

However, the impact of a ruccezaful farily planning
program on per-capita income is  striking. The per-
capita income due to a fertility decline of 55% over the
next 15 years (i.e., GFR path 179-80) is higher by 12%
in the year 1981, 50% in the year 1591 ang 0% by the
year 2001.over the per-c¢apitsz for unc atrolled fertilityr
rate. Whereas, in the absence of any further decline

in fertility rate, the per-capita income only increases
by 85% during the pericd 1971-2001 a sueccessful family
planning program will increase it by 200% during the
game Period.
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Benefits Per Birth Averted

Leversal estimates have been made of the benefits or value
of a blEBh avertsd Tn the Igglan conteﬁg (8. Enke and

R, 2ind Repetto 3 Simon 'y immens~’}. These getimates
range from Bg.1000 to Rs.8000. Obviourly, benefits per
birth averted depend upon the GFR path, the discount retes
and the time horizon chosen. Further, these benefits can
be measured either by using the increzss in apgaregate con-
sumption ¢r income or the inecrease in per-capita cozsumption
or income. There i3 no consensus eithsr on the proceure
uged for mesasurseaent of the btenefits or the value of
parameters used -such as inierest rdates znd horizon. These
differences largely explain the wide variations in the
estimates of the value of a birth averted. While the
justification of the fawily planaing programs can be
achieved by comparing the lowest of these beunefit esti-
mates with the present cost estimates, a more rational
allocation of funds will reguire 2 precice -estimation

of the total and marginal benefite of GFR paths. Indeed,
as we shall see later, the justification »f schemes such
as monetary incentives, designed tco increasze the parti-
cipation in fawily planning programs deﬁenda upoenr how

the benefits are measzured.

Given two GFR paths, 4 and B, the aggregate consumption
effect and par~capite consumption effect can be measured
as given in Section II. The birthe that need to be
averted can be computed by the procedure described in
Section IV. The benefit per birth avertsd Adue to the
GFR path B over & is given by the ratic of discounted
prevant value of the benefit in ezch year t to the
discouznted present value of the births averted in eash

year t i.e.:

5 2 (beneflt (B) - benefit LA)) (1+1)7 -t

—— -——...—_. o mm a4 e md— — ——— - e m— ey o et ¢

{ (birthe to be averted(B)-births to be avert a(AYY(1+1)”

Tables 9 and 12 present the estimate of benefits per birth.
averted fcr varicus combinations of intsrest rates and.
horizons. Frow these tables several observations cén be

made.



1. The per-capita consunption benefits per birtih
averted at 10% discount rate and 20 year horizon are
Rs.2500(at 1961 prices), or Rs.3900 (at 1970 prices).
But the effect of horizon and discount rates are signi-
ficant. This estimated value increases by 80% when a
50 year horizon is considered. Tor =z time horigon of
30 yeurs, the estimated benefits are osnly half of its
value at 20% ae they are at 10% intersst rate, Figure 5
is a graphical representation of the shsncomenon.

2. At 30% interest rate, the psr—capita.cqnsumption
benefits stabilize at Rs.750 at a 30 year horigon. 4
concideration of longer periods has a negligible effect.’

3. As is generally agreszd, the per-capita consumption
benefits are higher than aggregate-consumption-benefits.
It is worth mentioning, however, that thess 4iff :rences
are very significant. For a discount rate of 109 and a
horizon of 30 yeara, the per-capita-consumption benefits
are approximately 5 times the aggregate consumption
benefits. If we coneider a time horizon of 20 years, the
difference 15 even higher. 1In other words, of the total
benefits received due to the family plenning program, only
about 20% are due to the faster growth of the economy.

The other 80% arise becauee there are fewer people to
share--this income.

VI:. Costs of GFR Paths

The procedure for estimating the expenditures necesgary

to achieve a particular GFR path is as follows. We first
estimate the cost of averting a given number of births

in any year. Since the . number of births that need to
be averted can be calculated by the procedure given earlier
in Section IV, the cost of a GFR path for each year cdan

be derived. The discounted present value of these costs,
then is the cost of achieving & GFR path.

Cost of Births Averted in a Year
There are two components of the total cost of a family

Planning program: direct cost of providing services .
and nonw-direct costs of education and meotivation.
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The difficulty in estimating direct coets ctems from thgir
dependence on the type of method used to avert births.%” The
methods used depend upon the demogranhiq‘characteristics
1 of the population and the availability of services. The non-
:i:n- direct cost of motivatiogéwin increaze as the family/pro-=
g gram increases in Scope. The cost of & birth averted in
T..dia has inereased from Rs.40 in year 1968 to Re,100 in

year 1970. (Table 13).

Ws shall use two procedures for estimating the cost functions
ueing historical data. In the first procedure, we Jdirectly
relate the total cost to the number of births averted. The
gecond procedure considers the direect and non-direct moti-
vational costs separately.

First Procedure

The past cost performance of the Indian faemily planning
program is shoEn in Table 13. TFigure 6 is a graph b of
births averted 7T vs. total expenditures during a year.

An examination of the graph leads us t+o believe that a
guadratic function wo:ld best express the relationship
between births averted and cost. Three points (.35, 20),
(2.0, 88) and (3.25, 2.55) were chosen to fit a quadratic
function.

where T = total cost at 1961 ﬁrices, Rs{ Million.

X = number of births averted in millions. The marginal
cosd of a birth averted is given as aT/dx = =-42.5 + 71.6 X,
which tmplies that the marginal cost of a birth averted
after 7 million births have already been averted is ‘

Rs.458.
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Sc:cond Procedure

Assuming that the direct cost is Rs.ZO per aCCeptor,gathe
non-direct costs of motivetion, atc., are related to.the
number of acceptors. . Table 14 .and Figure 7 show the past
data in terms of number of accevtors and the non-direct
costs, Once again a quadratic curve is fitted using the
three points_{(.4, 12}, (1.5, 40) =and 3.4, 195). The
relationship2 iz esztimated as : :

TND = 13.04 - 10.09Y + 1¢.70 hs
where TND = total non—dlrect cost at 1961 prlces, ‘Rs, ‘Million.
Y = number of accephbors, Million.
To estimate the total coset, it is necescary to evaluate the
number of acceptors needed to avert a desired number of birihs
We agsume that the ratio of accerptors to births averted as

in 1970 will eontinue to kold in the future. (i.e., 3.125
blrths will be averted by 3.5 acceptors)s - _

Hence:
T = 20.0Y + 13.04 - 10.09Y + 18.70%%
Y = (3.5/3.125) %,

Under this procsdure the merginal cost of averting a birth
after 7 million births have been averted is Rg.380. . The

cost estimates derived by both procedures are cvmpared in
Figure 8. 1Up to § miliion births averted, the Tirst procedure
results in a lower avera-e cost estimate than the second
~precsdure. Beyond this range, the avsrage cost estimates
uging the iret procedure are higher. As will bea seen later,
the choice of the cost procedure does not significaatly

affect cptimal targets.

Ectimating Costs of GFR Paths to Governaent

Tt is perhape worthwhile to sxamine the esnnusl expenditures
to be borne by the Government of India for various target
GFR paths. Thess are presentad in T ble 15. The fourth
five-vear plan aims et rsducing the btirith rate from 39
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per thousand (in year 196%) to 25 per thousand by year 19871.
This would imply a GFR path of 179-80., The envisaged fourth
five-yoar plan ex7nenditure of Rs.3150 million tallies well
with our cost estimates for the same period. However, to
ensure this rate of fertility declide (i.e., GFR path of
179-80), the total amount of expenditure called for durin
the fifth five=year plan is Rs.16000 million.

VII. Benefit-Cost Analysis

. In Section III, we consiructed an economic model ‘to
derive tile sconomic benefits by different GFR paths. In the
subsequent sections we outlined the procedures for deriving
the costs attached to different GFR paths. Now we make a
comparison of the benefits and costs for different GFR
paths with a view to choosing the optimal path. PFor choosing
the optimal path, we need %o loock not onily at the tctal
benefits and coste of each path but also at the additional
or marginal coste and benefits of each path compared to . the
previous path of smaller declines in fertility. Table 16
to 23 list these benefits and costs using both agerezgate con-
sumption and per~gapita consumption effect for interest
rates of 10 and 20% and time horigons of 30 and 40O yeare.
The most desirable GFR path is the one at which the marginal
‘benefits and marginal costs are egual. Assuming that other
developmental outlays can be made to yield a given rate of
return equating marginel benefit with marginal cost will
maximize the net present value. - dny further expenditures
beyond this level will not give that return. Table 2/
showe the mosi desirable paths for different interest rates
ancd horigzons. ‘ .

We obgerve from this table that using the zgeregates
consumpiion effect, the present national targsts of = GFR
path 179-80 are economically justified only if an interest
rate of 10% and a horizon of L0 years is used. 4t higher
intersst rates and/or smaller horizon periods, such an
effort is not warranted. At 20% interect rate, the horizon.
values of 30 years or beyond do not affect the analysisg.
However, this value sezms high.2! 4t interest ratss of
108 to 15%, a GFR path of 179-120 will perhaps be most
desirable. However, using per-capita consumption effects,
a massive reduction in fertility rates can be Justifi=d,
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wnen the aggregate consumption effect is used, the benefit-
cost ratio at optimum GFR path is apprroximately two. This
implies that ajproximately 5C% of the hi gher bénefits due to
family planning will ‘have to be =pent on tle famlly planning
program. When the per- capite consuapticn effect is used,

the present targets imply a bene”lt-cosr ratin in the range
of four to six. A major consideration that emerges is which
of the two effectr - aggrasgate consumption eflfect or psr-
capita consumption effect should be used to measure benefits.
Many writers have chosen the latier. The choice of this
criterion however; raises other issues which we discuss in
the next sectisn. If the aggregate consumption effect ie
treated as the appropriate criterion, then the choice of

the values of interest rates and horizons becomes an
important issue.

VITI. Implications of the Study

. The benefit-cost analysis carried out here is not intended
tc directly compare family planning program outlays with the
other developmental outlays. One of the principal diffie
culties in making such a comparison is that different types
of benefits are desired from these investments. The family
planning program outlays are made to decrease the populatim
growth so that the consumption thus freed up could be
d:r.rec'te-1 towards increased developmentel outlays which would
subsequently increass the consumption level of the population.
The developmental investmente on the other hand are ‘made to
increase tone output directly. Also, many non-ecconomic
considerations are involved. Since both these types of
outlay° complement each other in a nation's goal of
economic development, a much larger analysis incorporating
many dimensions of economic development will be necessary
to study the trade-offs between these two investments. Our
analysis by using a discount factor, implicifly ascumes that
other opportunities are available for investments earning
a return egual to the discount rate used.

Thie stud was intended to answer a spescifie questlon—-
what amlly planning prozram targets are economically de-
sirable for India. Jur study shows that there is no unigue
answer. As already stressed, the benefite an’ costs devend
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upon the interest rates, length of the planning horizon and
the criterion used to measure benefits.

A major consideration that arises in this eontext is the
eriterion used to measure benefits. .The benefits using _
per~capita-consuunption effects are about 5 times the benafits
using aggregate-consumption benefits. The use of aggregate-
consumption benefits as a criterion causes ne particular
problem. . However, the use of per-capita-consumption benefits
to justify massive family planning program effoerts needs
further examination. There are. two issues involved: The
3ietribution of jer-capita consumption and the identificatiosn
of the types of expenditures. The latter issue becomes pertl—
nent even when agrreg .te coneumpt1on effects are used.

It is only under conditions when the benefits flow1ng from
family planning orogram efforts are distributed equitably,
there is a justification for using the criterion of per-
capita-consumption effects. There is no evidence to indicate
that this has been the case so far. Thus, while the per-
capita increase in consumption due to family planning
programs will be realized, the benefits are unlikely to be
equitably distributed over all income groups unless specifie
steps are taken towards such a redistribution of increased
income. In -the' absence of such steps, it is queetlonable

1f per- caplta-consumptlon benefits. can be used.

It his been argued32 that since a portion of the expenditures
involved in the family planning program are transfer payments,
they should not.-be considered as part of costs in the benefit-
cost analysis. To examine this contention, ws need to
identify the measures suggested for enlarging the scope of
family planning programme and the related expenditures.

The coete oﬂ family planning program expendlfures cean he
analyzed in terms of three components: expenditures that
reduce the available consumption, expenditures that distribute
the released aggregate consumption and the expenditures that
redistributé increase? per- caplta-consumptlen. :

Most-of the direct costs of the fanily plannlng program re-
duce available consumption. Some of the non- ~direct costs
for purposes of education and motivation also fall in this



18

cetegory. A significant portion of the present family
planning program efforts arse of these two types. It is ex-
pected that these costs will rise at a faster rate as the
mimber of births that need to be averted increase. Since our
cost estimates were an extrapolation of the past experiences,
we huve compared these types of costs to the increase in |
agsregate comsumption benefits. These are real costs
(opportunity costs), and our analysis has indicated that

at the optimal level of operation of family planning programs,
this type of expenditure will approximately’be 50% of the-

ag regate consumption effects, thus making it possible to

use the other:50% for transfer paymente. - A portion of the
non-direct costs distributes the ac~regate consumption rews.
leased by family planning programs. Many financial incentive
gchemes3? that involve payments at the time of birth pre-
vention fall into this category. It is interesting_ %o note
that sueh a proposal made by Sirageldin and Hopkins34 agrees
with the results of our study. They suggest cash payments
on an ongoing basis with freguent examinations of women
participating in the birth control program. The coat of
such a scheme i& estimated to be approximately 50% of the
benefita. Therefore, these types of measures may be used

to distribute the other half of the aggregate benefits.

Tt may be recalled that the increased per-capita—consumption
results due to two factors: increases availability of
agregete-consumption and fewer conrumers sharing it. The
latter accounts for approximately 80% of the total effect.
Thess benefits can be used to justify the incentive schenes
_resulting in delayed payments of a large magnitude. Several
such proposals have been made such as issue of bonds. A weak-
ness of these proposals is that they do not includse explicitly
hoy such & measure would help redistribute tiae increased
consumption due to a smaller population gquitably. This study
points out why such an equitable redisiribution iz essential.
Tt should be noted that by year 2001, the smagnitude of the
amount of consumption to he redistributed -is approximately
one—third of the total consumption in that year. 4lso a

more detailed analysis of the ways of raising money for

these gchemes without causing more inequities in the per-
capita consumption is required. Further research is needed

in this direction. '
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If- per- capita consumption effect .is used to justify a
massive family planning program measures for redistributing
such benefits muset be instituted. Unless these are done,
the family planning program may not achieve credibility.

IX. Summary

In this paper, the benefit-cost analysis is.used to investi-
gate the optimal targets for Indian family planning program.
An economic and demograshic model similar to that of Coale-
Hoover is constructed and validated to measure the benefits
of fertility declines. Two types of effects are used to’
estimate benefits: aggregate-consumption eff-ects and per-
capita~consumption effects. The costs of achieving the
fertility declines are estimated using equations based upon
the past data. The benefits and costs of successive higher
declines in fertility are compared to derive optimal targets.

The analysis points out that the benefits and costs-are
sensitive to interest rates and horizons of analysisy There-
fore the optimal targets depend upon the values selected:

for these parameters. But the most significant factor is
the type of =ffect used to measure benefits.. The-aggregate=-
congumption effects are estimated to be only 20% of the
per-tapita-consunption effects. It ie concluded that a-
decline in general fertility rates from 179 to 120 (appro-
ximately 30%) by 1985 is justified based upon aggregate-
consumption effects. However, a much higher dJecline in
fertility is indicated if the per- caplta-consumptlon

ef' fects are used to mesdsure benefits.

The study, therefore, reveals the interéétiona'among per=
capita-consumption distribution, measures saggested for
“fertility declines, and the financing of thes measures,
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1l9e are ignoring the effect of different welfars outlays
of the goverunnent on the agzrsgate consumpiion. This effact
is given by Wt(B) - Wy(A)., Since welfare outlays are assumed
to be proportional to the equivalent consumsr populztiosn and
the consumer populetion is smallsr under GFR path ‘B, 'we are
slightly overestimating the aggregate concumption effect.
H:wever, the per-capita=consunpticn effect remaing unaffected.

12Fcr 2 detailed diccussicn of the arguments leading to
this model see Coale-Hoover.

13The comparison is limitzd to 1966 because of the econonmic
disturbances in 1967 and 1968. T=:is period covers the second
and third five-year plans ang is theresfore expected to be re-
presentative of the economic situation beyond 1970.

V4The population is adjusted by assigning children of
under 0 years a weight of 0.5, femalees 10 and older a
weight of 0.9, and males 10 and older a weight of 1.0, to
arrive at the equivalent consumer papulation. | - B

150ur efforts to directly relate F-outlays to the
national income and eguivalent consumer population had to
be abandoned as naticnal income and eguivalent consStamer
populatlon are oolllnear during this peraiod.

16These relationshipe can be compared to the relation-
ships ueed by Coale~Hoovsr. According to them, D=F- Wﬁ—WI =
230 - 49.27C ~ ,0725Y - (.0725)Y (10p), for a population
increment of p =.02, D = .2206Y -~ 27C. Thus for the same
eguivalent consumer population &, our model will predict
higher direct developmental onutlays.

173ome authors have estinmated this ratio to be arouand
2.7. For instance, see, "Estimates of Increanental Capital
Jutput Retio for the Indian Economy, 1950-51 to 1973-74",
Planning Commission, Psrspective Planning Divisicn, Sept.
196G, Government of India. Using a. higher capital output
ratio underestimates the benefits of the fertility
declines.

V8The initial conditions for year 1971 are szet as
follows:
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tne wvalues of Ly and (Wg) expen®itures at 5 yeor intervals for
the periocd 1356 -1971 are given by .398, .392, .385, .38 and
.42, 7.07, 6.8, and 7.66 Rs. Billione respectively. In’
equation 1 and 2; the coefficients of C, are higher than the
figures cited earlier becauss they have besen adjusted from
1952 prices to 19671 prices.

197he effect of fertility decline is still significant
when a correction is made for the age-distributicn of the
population. Per-ecuivalent consumer income increase by 120%
during the perio¢ 1971-2001 for a GFR path 179-80.

20gnke, ., and Zind, R., "Effect of Fewer Births om .
Average Income", Journal of Biosociel Science, January 1949,
No.1, pp. 41-56.

210p. Cit.
R20p. Cit.
230p. Cit.

245 {nmons felt the best estimate of the current marginal
value of a birth prevented due to a 20 percent to 30 percent
reduction in fertility was Rs. 7800 or about 14 times India's
per~-capita income in 1967-1968,

23These cocts vary considerably. For instance, Enke, S,
The Econcomic Aspect of Slowing Population Growth, gives the
following estimates of direct cost:

Method Cost & Method Cost &
Zero Control 0.00 Foam Tablet 12.00
Withdrawal 0.25 Disphragn L.50
Rythm 0.50 ~ Pills ©0.00
Gondon 12.00 "Vasectonies 3.00

These estimates may need to be revissd.

411 of these costs are not borne by the Indian Tanily
Planning program. For instance, condome are fubsidized
by foreign aid. '
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26There ie almost unanimous asreement th:zt these costs
will rise. It was observed in ar ecent report on the national
family planning program of Korea and Tiawan that, "Both
countriss have become increasingly aware, that to keep the
birth rate going down, they must invest more money tban be=-
fore", Ross, J. A , Dee Woo Han, Keeny, 5.M., and Cernada,G.,
"Korea/Tiawan 1969: Report on the National [tmily Flanning
Programs", Studies in Family Flamning, June 1970, 1, No.54,
15, The monetary incentive schemes sugg:csted by several
persons hive costs ranging from Rc.200 to Rz.600. See
Ridkér, R. G., "Synopsis of a Proposal for a Family [Planning
Bond", Siudies in Fumily FPlanning, Juns 1969, 1, No.45,
pp.11-16, firageldin, I., and Hopkins,.£., "Fawily Planning
Programe: An Economic Approach", Studies in F mily Flanning,
F.bruary 1972, Vol. 3, No.2.; Rogers, E.M., "Incentives in
the Diffusion of Family Planning Innovatioma", Stiudies in
Fzmily Planning, December 1971, Vol. 2, No.12.

271t has been assumed that a sterilization averts 1.7
births. However, these births are averted on an averazge
over ten years. By assuming that all these births are
averted in the same year, we are overestimating the tirths
averted and consequently underestimating co<ts. This effect
is pariially offset by ignoring the number of births already
averted due to sterilization performed in the previous years.

287he direct cost is estimated as Rs. 30 per vasectomy,
Rg.11 per IUCD and Rs.8.5 per conventional contraceptive
acceptor. A weighted average of these costs gives us the
direct cost per acceptor.

29This and the earlier fit are subjective and can be
guestioned. Unfortunately, better base for cost eatimation
is not available. 4s noted sarlier, costs are expected to
rise ag the scope of family planning incrcasec. Micro
comparison of various experimental studies h-.ve been carried
out by Mack, Newell B., "The Cost of Control", Mass
Communicztion and Family Planning, Ed. Bogue, Chicago
University Press, 1967. He postulates an S-curve relating
births averted to the cost. Since we are approximately only
in the range where marginal costs are increasing, a guadratic
curve fit agrees with the postulates.
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ft

30Another possible assumption is that the sterilizaticn
and IUCD acceptors will stabilize at 1,3 million and .5
million level of 1970. The remaining number of births will
be averted by acceptors of "conventional contraceptive couple
years of protection®. This will result in an increasa in the

acceptors per birth averted.

31Ghakravarthy, P,2., Capital Formation and Iconomic
Development, Rosenstein - Roden (¥d.), Cambridge, Mass.,
MIT Press, 1964), pp.66, cstimates shadow rate of interest
to be between 8% and 12% with a mean of 10%,.

32Pohliman, E., How ¥o Kill Population, The Westminister
Press, 1972.

332ee Rogers (Note 26 above) for a typology and the
general effect of incentives.

340p.Cit.
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Table 1 Comparison of actual and predicted national income

1952-53 Prices

Rs Bililion
__ . _ i Pred?c%ed o _“'_
Year dctual ¥ Y using Coale- -Estimated ¥
Hoover model - Agtual ¥
I 11 ITI III-II
1956 108,000 108,000 0.000
1957 113.35% 111.359 -2.000
1958 112.225 114.848 +1.623
1959 120.057 118,475 -2.418
1960 122,221 122.249 +0.028
1961 131.187 126.178 -5,009
1962 134.588 130.157 —h 24,3
1963 137.061 134.375 —2.786
1964 14,3.760 138.538 '-5.222
1965 1542374 142,955 ~11.419
1966 151489 147.535 -3.954
1967 152.268 -2,106

154 .374°

1 Source: Economic, Survey, Govi. of India,,1970-71

p Plan estimates

+2. 'The population projections are based upon the
' ®Population Projection of India 1957-1976",
Hational Council of Applied Economic Research,
New Delhi, India, 1960.
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Table EIA Comparison of actual and predicted values®

of D and F outlays

52=53 Ffices

Re. Billjons

Estimated

Sstimated dctual Actual
Year F-Outlays F-Oatlays D-Jutlays ~D-Outlays
1954 16.13 13.58 6.82 6.92
1955 16.82 18,121 7.21 8.823
1956 . 17-54 20.45 7-64 10.50
1957 18.31 22,9 g.09 12.06
1958 19.12 25,88 8.57 12.53
1959 19.20 26,29 B.74 12.61.
1960 . 20.69 27.92 9.18 T1.4%
1961 21,52 30.93 9.65 13.12
1962 22,40 32.95 10.15 14,04
1963 23.33 38.54 10.68 13.31
1964, 24,18 L5415 11.43 18.75
1965 25.08  45.66 11.62 18.57
1966 26,03 49.90 12,13 1976




Table 3 -~ Populstion estimates for year 1986 to 2001.

&R Pzth : Birth Tctal Population Eguivalent

" Rate Per in Year : - Tonsumer
Thousand 1986 2001 Population
1971 1986 mil mil 1986 2001
195-165 Uncortrolled a1 40 836 1299 682 1059

- Fertility : - :
179-179 Present Rate 38 27 BO4 1202 661 - 987
179-160 Very High t38 34 783 1117 648 927
- Fertility :
179-142 High Fertility | 37 31 763 1032 637 871
179120 Medium Fertility| 37 27 738 948 622 805
179-100 Low Fertility 37 23 - 716 867 608 747
179-80 Very Low 37 19 694 790 595 690
_ Fertility

NOTES: 1. The uncontrolled fertility leveil is assumed to be 195 pef“thqusand
and the avgilable evidence indicates that the GER has declinez to 179
per thousand by year 1971. T

2. The Registrar General has also made nopulation projections but
these projections were made prior to 1971 census and use a higher
figure of 961 million as the initial population in 1971. Besides,
we need population projsctions for each year for several GR
paihs. Hence, we constructsd this model. The projections made
by this model and the comparzble projections madis by the Registrar
General agree closely after providing for the initial peopulation
correction, ‘
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paths
GFR pathafyear 1971 1976 1981 19856 1991 1996 2001
179=179 1.9 2.1 2.4 2.7 3.1 3.5 4.0
179-160 2.0 3.1 bl 5.9 6.6 7., 8.3
179-142 2.2 4.0 6.4 8.8 9.9 0.9 12.0
179-120 2,3 5.2 8.7  12.4 13.7  14.9 - 15.9
179-100 2.5 6.2 10.9 15.6 17,1 18.2  19.0
17980 2.6 7.3 13.1  18.1 20.4 21.1  21.4



Table 5 National Income Projections at 1961 Prices, Rs. Billion
GFR ?aﬁ£\\\§ Year 1971 1976 . . 1981 1991 2001
— ; - ; - .
195-195 Jncontrolled !
© ¢ Pertility !187.0 (231.8 |289.1 [457.4 1 731.4
179~179 Present Rate | 187.0 |232.0 290.1 ,63,0 7542
179-160 Tery High | SN
179-142 High Fertility {187.0 . |232.0 [290.7 [469.1 | 781.4
179=120 Medium |
Fertility 187.0 1232.1 [291.0 {472.8 | 797.3
179~100 Low Fertility |187.0 |232.1 1291.3 |[476.2 | 811.6
179-80 Very Low ‘ _
Pertility 1187.0 !'232.1 [1291.6 1479.9 | 825.8
Table 6 National Income Indices Projectioné, 1971=100
GFR Path \\\\Ysar 1971, 1976 1981 1991 2001
195-195 Uncontrolled | : i :

Fertility {100 123 1155 244 331
179—f79lfresent;Rate 100 124 1155 :247 453
179-160 Very High [

Fertility 100 124 155 249 410
179-142 High Fertility |100 124, 155 251 | 417
179-120 Medium o

Fertility 100 124 155 . ja2s52 426
179-100 Low Fertility (100 124 156 $255 L3k~
179-80 Very Low ' |

Fertility 100 124 1156 257 A



Table 7 Per Capita Income Projections at 1341 Prices

GFR Path \\\Yéar 1971 1976 1981 1991 2001
195195 Uncontrolied o .
. Fer tility 341 368 400 | 471 462

179}119 Present Rate 341 | 374 41é- 502 628
179;160lVer& ﬁigh ﬂ : , o

Fertility 341 376 418 | 528 | 6as
179-142 High Fertility - | 341 378 | 423 | 554 | 7s2
179=-120 Me&ium Fefﬁility 341 375 430 5é8 | 841'"
179-100 Low Fertility 341 381 437 .625 936
179-80 Very Low Fertility | 341 1 382 | 444 1660 #1045 .

Tablé 8 Per Capita Income Indices Projections

GFR Path -*\\\'Year;,. 1971 1976 1981 1991 2001
195=-195 Uncontrolled

Fertility 100 108 117 138_ 164
179-179 Present Rate 100 109 120 147 184
179-160 Very High Fertili B N )

ty | 100 110 122 154, 201

179143 H;gh'FertilitQV 100 110 | 124 _iééri 220
179-120 Medium Ferﬁility_ 100 | 1%} aze 172 246
179-100 Low Fertility 100 111 | 128 {182 274
179-80 Very Low -

Fertility 100 112 130 §193 | 306 _

30
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Table 9 Aggregate-Consumption-Benefits Per Birth

Averted at 10% Discount Rate, Re.1961 Prices

GFR Path | Averé:.'ge Benefit over Uncontrolled Fertility(195-195)

S Per Birth Averted for a Horizon of
10 20 30 40 50 Years

- 179-179 70 290 600 . S0 1300
179=160 60 245 530 865 1200
179-142 57 225 500 830 1170
179-120 54 210 L85 820 1160
179-100 52 205 L75 810 1160
179-80 50 200 470 810 1160

Table 10 Per—Capita-Consumption-Ben:fit Per Birth

Averted at 109 Discount Rate, Rs.1961 Prices

GFR Path- . Average Benefit over Uncontrolled Fertility Path
B 4 - (195-195)

A , _ Per Birth Averted for a Horizon of

10 20 an 40 50 Years
179-179 710 1660: 270C.. 3680 4560
179-160 650 1510 2500 3560 44,90
179-142 620 14 50 BL0T 3520 L4470
179-120 600 1400 " 2430 3500 44,80
179-100 580 1380 2420 3500 4490
179-80 570 1370 24,20 3520 4500




Table 11 Aggregate-Consumption~Benefit Per Birth
Averted at 20% T'iscount Rate, Rs. 1961 Prices

GFR FPath Average Benefit over Uncontrolled Fertility Hate
(195-195) Per Birth Averted for a Horison of
16 20 3n L0 50 Yezrs

179-179 55 . 160 230 270 290

179-160 50 140 220 260 280

179-142 45 135 215 260 280

179=120 40 130 210 260 270

179~-100 40 130 210 260 270

179-80 40 130 210 260 .. 270

—r— —— -

Table 12 Per-Capita-Consumption-Benefit Per Birth
Averted at 20% Discount Rate. Rs. 1961 Prices

GFR Path AveTage Benefit over Uncontrolled Fertility Rate
(195-195) Per Birth Averted for a Hopizon of
10 20 30 40 50  Years

179~179 58C 1050 1300 1420 1460

176-160 540 1000 1300 1430 148C

179-~142 525 1000 129¢C 1440 1500

179~120 510 370 1290 1440 1500

179-100 500 970 1290 1440 1500
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Table 13

Cost Performance of Family Planning Program

Year  Expenditure Acceptors of Births Cost/Birth
Million © Averted Averted
Current 1961 Ster-~ . IUCD Con-
Prices Prices iliz- ven-
ation tion-
al
) Contra Million Rs.
1961 9.8 9.8 0.80 o 0,16 0.160 61.25
1962  13.9 13.65 0.16 0 0.24 0.308 4431
1963  27.7 26.50 0.20 0 0.25 0.378 70,10
1964, 21.7 18.80 0.22 G 0.27 0.415 45.30
1965 65.2 51.70 ' 0.32 0 0.42 0.607 85.17
1966 120.0  88.00 0.70 0.68 0.62  1.760 150,00
1967 133.8  86.00 0.90 0.92 0.50 2.250 ‘38.22
1968 265.3 158.00 1.84 0.80 0.40 3.746 A2.17
1969 387.0  230.00 1,74 0wkt 1.00 3,416 67.33
1970 520,00 300.00 1.48  0.48 1.52 3,08 97.40
NOTES: 1 Sterilization = 1.7 births prevented over 10 years
1 IUCD = 0.7 births prevented over 5 years
1 conventional

contraceptive
couple year

of protection 0.15 births averted

fi
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Table 14 Data on Numbér of Acceptors and Nondireet Costs

of Fanily Planning FProgran

P . s 1 e e Y B At L e e i © 3 R oy e g g M W ¢ = e N e e ek b CERE T s

Year Acceptors of Tofél Direct Nondirect
Steri~ Conve- dcceptors Cost Chost
lizat-~ Iuco ntion ' Rge -Mil- Rs. Million
ion al lion

1961 " . 0.08 o 0.16 - .24 4 .80 5,00

1962 . 0.16 0 0.24 A 8.00 | 5.65

1963 ~. 0.20 0 0.25 L5 9.00 17.50

1964 . 0.22 0 0.27 49 9.80 : 9.00

1965 . 0.32 0 0.42 7 14.80 36,90

1966  0.70 0.68 0.62 2.00 40,00 48.00

1967 0.90 0.92 o.5d 2.32 46 40 -* 39.60

1968 - 1.84 0.80 0.40 3.04 60.78 97.22

1969 1.74 0.4l 1.00 3.18 63.69- 166,40

1970 . 1.48 D.48 1.52 3.48 - 68.60 231.40



Table 15 Annual Costs of GFR Paths using Cost Pattern 1.

- 1981 1986

GFR Path ;\XYear 1971 1976
179-—179. 0.13 0.17 0.23 0.30
179160 0.15 0.42 0.93  1.80
179-142 0.19 .75 2.10 4+ 20
179-120 0.21 1.30 4.10  8.70
179=-100 . 0.25 2.00 6.60 14.00
179-80 0.28 2.80 9.80  19.00

e . e e 4 e

Re.

e — —— Y

Billion,

1970 prices -
1991 1996 2001
0.42 9.55' 0.75
2.30  £.90  3.70
5,40  6.60  8.10
10,70 712,80 14.60
17.00 . 19,00, 21.00
24.00 26,00 27.00
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Table 16 Benefits and Costs of GFR Paths, Rs. Billion
Aggregate Consumption Benefits, Cost Procedure 1, Discount Rate 10%

GFR Path ‘30 Y=ar Horizon 40 Year Hoxrizon
Total Discounted Marginal Discounted Total Discounted Marginal Discounted
__Beneiit Cost Benefit __Cost Benefit __Cost  Benefit = _Cost
179=179 13,2 1.6 13.2 1.6 22.4 1.8 22.4 1.8
179-160 18.5 4.6 6.3 3.0 34.8 5.3 12.4 3.5
179142 25.5 8.9 6.0 4.3 46.3  10.3 11.5 5.0
179=-12G |  32.8 16.0 7«3 7.1 60.3 18.4" 14.0 8.1
179-100 | 39.4 24,2 6.6 6.2 72,9  37.4  12.6 9.0
179-80 45.9 33.8 6.5. 9.6 85.4 37.7 12,5 10.3

Table 17 Benefits and Costs of (Fk Paths, [is. Billion

Aggregate Consumpticn Benefit and Costs of GFR Paths, Rs. Billion

T Path 30 Y ‘ar Horizon ' "40 Year Horizon

Total Discounted Marginal Diccounted Total Discounted Marginal Discounted

Benefit Cost  Benefit Cost Benefit Cost  Benefit Cost
179=179 2.4 0.7 2.4 C.7 2.9 0.7 2.9 0.7
179-160 3.4 1.6 1.0 0.9 4,2 1.6 1.2 ¢.9
179-142 4.4 2.8 1.0 1.2 5.4 2.8 1.2 1.2
176-120 5.5 4.8 1.1 2.0 6.8 4,9 1.4 Zel
179=100 6.6 7.0 1.1 2.2 8.1 T2 1.3 2.3
179=80 F.6 9.7 1.0 2.7 9.5 9.9 1.4 2.7
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Table 18 Benefit and Cost of GFR Paths, Rs.Billion
hAggregate Consumption Benefits, Cost Procedure 2, Discount Rate 10%

. &FR Path 30 Year Horizon 40 Year Horizon
Total Discounted Marginal Discounted Total Discounted Marginal Discounted

Benefit Cost Bendfit Cost Jencfit Cost  Benefit Cost
179-179 | 13.3 1.2 13.3 1.2 2.4 1.4 22.4 1.4
179-160 | 19.6 4.8 6.3 3.6 -30.7 5.8 12.3 4.4
179-142 | 25,5  10.6 5.9 5.8 46,3  12.5 11.6 6.7
179-120 | 32.8  20.5 7.3 9.9 60.3 23.8  14.0° 11.3
179-100 | 39.4  32.0 6.6  11.5  72.9 36,6 12,6 12,8

179-80 45.9  45.8 6.5 13.8 g5.4  51.3 12,5 . 14.7

Table 19 Benefit and Cost of GFR Pzth, Rs. Billion

Aggregate Consumption Benefits, Cost Procedure 2, Discoﬁnt Hate 20%

&R Path 30 Year Horizon 40 Year Horizon
fotal Discounted Marginal Discounted Total Dlscounted Marginal Discounted

179-179 | 2.4 ° 0.5 2.4 0.5 2.9 0.5 2.9 0.5

179-160 | 3.4 1.5 1.0 1.0 4.1 1.6 1.2 1.1
179-142 | 4.4 3.1 1.0 1.6 5.4 3.1 1.3 1.5
179-120 | 5.5 - 5.7 1.1 2.6 6.8 5.9 1.4 2.8
179=100 | 6.6 8.9 1.1 3.2 8.1 . 9.1 1.3 3.2

179—80 706 12-6 1-0 3.7 9|5 1299 l-4 '308
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Table 20 Benefits and Cots of GFR Paths, Fs. Billion

PerwCapita Consumption Benefits, Cost Procedure 1,‘Discount Rate 10%

GFR Path 30 Year Horizon 40 Year Horizon
Total Discounted Marginal Discounted Total Discounted Marginal Discounted

Benefit Cost  Benefit Gost . Benefit Cost Benefit Cost
179-179 | 58.8 1.6 58.8 1.6 86,37 T LI¢B. 86,3 - 1.8
1792160 | 93.4 4.6 34.6 3.0 1428 8.3 ‘86,58 3.5
179=-142 | 125.9 T 8.9 32.5 4.3 195.3 10.3 52.5 5.0
179~120 165.3 16.0 3%.4 7.1 258.3 18.4 63.0 8.1
179-100 200.7 24,2 35.4 B.2 314.4 27.4 56.1 30
179-80 235.8 33.7 35.1 9.5 369.5 37.7 . 45.0 10.3

Table 21 Benefits and Costs of GFR Paths, ks. Billion

Pes-Capita Consumption Benefits, Cost Procedure 1, Discount Rate 20%

-GFR Path 30 Year Horizon _ 40 Yzar Horizon
: Total Discounted Marginal Discounted Total Discoﬁnted Marginal Discounted
Benefit Cost Benefit - Cost Benefit Cost Berefit .~ .Cost
179=179 13.8 0.7 13.8 0.7 15,1 0.7 15.1 . 0.7
179=160 20.3 1.6 6.5 0.9 22.6 1.6 7.5 " -0e9
1790142 | 26.4 2.8 6.1 1.2 20,7 2.8 7.1 1.2
179-120- 33.9 4.7 7.5 2.0 38.3 4,9 8.6 2.0
179-100 | 40.6 7.0 6.7 1.3 46.0 7.2 7.7 2.3
179-80 47,3 9.7 6.7 2.7 33.6 8.9 7.5 2.7
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Table 22 Benefits and Costs of GFR Pathy, Rs, Zillion

Per=Capita Consumption Benéfits, Cost Procedure 2,”Dkscopnt Rate 10%

GFR Path 30 Ye¢ar Horizen . e - 40 Yzgr Horizon
Total Discouﬁted Marginél'Dircounted Total Discounted Marginal Diséounted

Benefit Cost Benefit Cost Benefit Cost  Benefit Cost
179-179 | 58.8 1.2 58.8 1.2 86.3 1.4  86.3 1.4
179-160 | 93.4 4.8 34,6 3.6 142.8 5.8 56.5 4.3
179-142 125.9 10.6 32.5 5.8 _195.3 12.5 52.5 6.7
179-120 | 165.3  20.5 39.4 9.9  258.3  23.8 63.0 11.3
179-100 | 200.7 32.1 35.4 11.6 314.4 36.6 56.1 12.8
179-80 | 235.8  45.7 35.1 - 13.6 369.5  51.3 55.1 14,7

Table 23 Benefits and Costs of GFR Paths, ks. 3il ion
Per-Capita Consumption Benefits, Cost Procedure 2, Discount Rate 20%

GFR Path 30 Year Hofizon 40 Yza; Horizon

Total Discounted Maréinal Discounted Total Discounted Marginal Discounted
Benefit Cost Bernefit Cost Benefit Cost  Benefit Cost
179-17% | 13.8 0.5  13.8 0.5 15.1 0.5 15.1 0.5
179-160 20.3 %,? : 6.5 1.0 22.6 1.6 7.5 . 1.l
179=142 26.4 3.1 6.l 1.6 29.7 3.2 7.9 1.6
176-120 33.9 T.¥ 7.5 2.6 '38.3 6.0 8.6 2.8
179-100 | 40.6 8.9 6.7 3.2 46,0 9.1 7.7 3.1

179-80 47.3 12,6 = 6.7 3.7 53.6  12.9 7.6 3.8
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