
Chapter IV

COMPONENT PROJECTION APPROACH II: A MODEL FOR DESK CALCULATORS*

United Nations Secretariat*

The primary purpose of this discussion of the com
ponent projection approach is to offer an alternative to
application of the method through use of a sophisticated
model requiring an electronic computer, such as that
presented in the preceding chapter. A .secondary, but
important purpose relates to the nature of the method.
Most applications of the component projection approach
assess the potential effect ofa family planning programme
on fertility (and thus estimate future changes in fertility).
But the discussion that follows deals with the impact of a
programme from the past to the present rather than from
the present to the future. The procedure described in this
chapter is a free application of the methodology originally
proposed by Lee and Isbister. 1

This application of the component projection method
is appropriate for use when it is desired to obtain results
quickly and when suitable computer facilities or the skills
needed to utilize them are lacking. Given the necessary
data, the method proposed here can be applied with
relative ease using a desk calculator, and the rationale is
relatively simple and straightforward.

The various simplifying assumptions and the factors
not taken into consideration in this procedure are likely to
yield results affected by biases of magnitudes difficult to
assess, but the procedure remains a helpful tool when an
estimate of the approximate programme effects on fer
tility is required immediately by programme managers
and policy-makers, and where the researcher is in a
position to make only simple hand calculations.

A. DESCRIPTION OF METHOD

1. Principle

The method is designed to estimate the births averted in
a given calendar year through the use of birth regulation

• Population Division of the Department of International Economic
and Social Affairs.

I B. M. Lee and John Isbister, "The impact of birth control programs
on fertility", in Bernard Berlson and others, eds., Family Planning and
Population Programs: A Review of World Development (Chicago,
University of Chicago Press, 1966), pp. 737-758. In their estimate of
births averted as a result of an intra-uterine device programme, the
authors assumed that, inasmuch as the acceptors formed a select group
by virtue of their fertility performance and interest in family planning, it
would be inappropriate to equate their potential fertility with that of the
general population. As acceptors usually have a higher fertility than their
non-accepting cohorts, the authors assumed that their fertility would
have been 20 per cent higher than the marital fertility rate of other
women of the same age.
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methods provided by a family planning programme. The
logic is that if t is the year for which births averted are
estimated and since there is an interval of about nine
months between conception and birth, it follows that
births prevented in year t result from the practice offamily
planning that took place approximately between 1 April
of the year t -1 and 1 April ofyear t. The number ofbirths
averted by couples or women in age group i is thus
obtained as the product:

o..«
where Qi. t =number of women in the ith age group in

year t who were practising totally effective
contraception during the period from 1
April of year t - I to I April of year t;2

gi = potential fertility estimate of the number of
women Qi. t in age group i;3

i = sucessive age groups of women of repro
ductive ages, 15-19,20-24,25-29 etc."

There are therefore two major steps, i.e., the estimation
of Qi.t and gi' The estimation ofQi, t becomes a somewhat
more lengthy task than in the method resorted to in
connexion with the standardization approach. Indeed, in
the present case, births averted are estimated by age
group; thus, acceptors of age x at the time of acceptance
will be x +u years old by the time they enter the 12-month
period during which contraception must be practised if
births are to be prevented in year t. Ifdata on users are not
available directly from service statistics records or follow
up surveys, it becomes necessary to estimate the number
of users in age group i at time t from the number of
acceptors classified by age group at the time of accep
tance.

2. Assumptions

As with other methods of evaluation discussed in this
Manual, the procedure for applying the component
projection method necessarily implies a number of as
sumptions, which are made owing to lack of certain
essential data as well as to insufficiency of knowledge
about the interplay of some factors.

2 The reference is to female acceptors or wives of male acceptors.
3 "Potential fertility" is defined as the fertility that family planners in

the ith age group would have experienced had they not been using a
family planning method.

4 Any other appropriate age group can, of course, be utilized with
these notations provided data are available.



The computation of Qi 1 involves the following
assumptions:

(a) Acceptance occurs at a constant rate throughout
each year of the programme, so that acceptors who do not
discontinue use will be in the programme for an average of
six months during the year of acceptance;

(b) The number of users as of 1 October of year t - 1,
mid-point between 1 April ofyear t - 1and 1 April of year
t, is assumed to represent the average number of users of
that period;

(c) Because only acceptors up to 30 September of year t
- 1are taken into account," they are assumed to remain in
the programme for an average of4.5 months during year t
-1;

(d) It is assumed that for the purpose of estimating
users by age, the annual numbers of acceptors shown in
service statistics records relate to 1 July of that year;

(e) Mortality of users between 1 April of year t - 1and
1 April of year t is considered negligible;

(f) Acceptors are distributed evenly among all ages
within age groups.

If data for users as of 1 October of year t - 1 are not
readily available, Qi.1 is computed in two steps. First,
continuation rates by age group are applied to the number
of acceptors classified by age group at the time of
acceptance, on the assumption that continuation rates are
constant within age groups. The result of this step yields
the number of users as of 1 October of year t -1 classified
by age group as of year of acceptance. The second step
consists in translating this latter result into number of
users classified by age group as of 1 October of year t-1.
The rationale for calculating this second step is as
follows." Of all acceptors in an age group in year t- 2, 75
per cent will remain in that age group as of 1 October of
year t -1 and 25 per cent will pass on to the next age
group. Of those having accepted in year t - 3, 55 per cent
will remain and 45 per cent will pass on. Of those having
accepted in year t - 4, 35 per cent will remain and 65 per
cent will pass on, and so forth. In year t -1, users having
accepted in the first nine months are observed to continue
use for an average of 4.5 months, i.e., from 15 May, the
mid-point of the first nine months of year t -1, to 1
October of year t - 1. Thus, 92.5 per cent of acceptors in
an age group will remain in that age group and 7.5 per cent
will pass on to the next age group, as of 1October of year t
-1.

3. Computation of Qi,1and gi

The total number of effective users as of 1 October of
year t - 1,who will also be the women in the ith age group
in year t, is therefore obtained by:
Qi,l = 0.925 qi,l-I +0.075 qi-I,I-I +0.75 qi,l-2,

+0.25 qi-l, ,- 2 +0.55 qi,l- 3 +0.45 qi-l, 1- 3

+ 0.35 qi,l-4 + 0.65 qi-l, ,-4 + 0.15 qi, ,- 5

+0.85 qi-I,,-5+0.95 qi-I,I-6+ 0.05 qi-2,1-6
+...

5 In fact, to be a user as of 1October, one has to be an acceptor prior to
that date.

6 In calculating this second step it is assumed that women are
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where qi,t-n (n = 1,2, .. , p) = number of effective users
in the ith age group who accepted in year t - nclassified as
of year of acceptance. 7

For year t -1, only users who accepted in the first nine
months of that year are included in the calculations, since
to be a user as of 1 October, a woman would have become
an acceptor prior to that date. If monthly data are
available, the figures for the first nine months may be
totalled; if annual data are available, it is sufficient to take
three quarters of the annual figure or to multiply the first
two terms of the formula of Qi,l by (0.75). The coefficients
and the number of terms included in the formula will vary
both with the date for which the estimated Qi, t is
computed and with the number ofprogramme years taken
into account. In the illustration by Lee and Isbister," a
five-year programme is evaluated as of 1 July of year t - 1;
in another study," a seven-year programme is evaluated as
of 31 December of year t-1.

As concerns the estimation of gi' the selection of
appropriate potential age-specific fertility rates also raises
a number ofproblems. In practice, at least two options are
open: one may take either age-specific marital fertility
rates of the population as a whole or the acceptors' own
fertility during the period prior to entering the pro
gramme. I0 The decision as to the appropriate measure for
estimating gi rests on the opinion whether, in any age
group, acceptors are more likely to have a higher potential
fertility than do married women in general, since the
chances are that the latter include some sterile and
subfecund women, women whose husbands are tem
porarily absent etc. Indeed, although data often show
higher fertility among acceptors, it has been argued that
this finding results from biases due to the fact that
acceptance of a method frequently occurs shortly after a
birth, or among other things, to the chance factors
affecting the occurrence of conception rather than to
higher fecundability. It has been contended, furthermore,
that higher fertility of acceptors might not have remained
so, comparatively speaking, over the long run or even over
the period for which programme impact is being eval
uated. In other words, one type of indicator is somewhat
more conservative than the other and, depending upon the
choice, is likely to constitute a built-in concept that
favours the outcome ofeither a stronger or a weaker effect
of the programme on fertility. I I Additional qualifications
not discussed here are dealt with in sections B.1 and D of
this chapter.

uniformly distributed within a five-year age group and that one fifth of
these women pass on to the next five-year age group every 12 months.

7 In year t - I, users in age group i are nine months younger than the
conventional age group in that year.

8 Lac. cit., p. 743.
9 Yalande Jemai and Hedi Jemai, "Application of methods of

measuring the impact of family planning programmes on fertility: the
case of Tunisia", in Methods ofMeasuring the Impact ofFamily Planning
Programmes on Fertility: Problems and Issues (United Nations publi
cation, Sales No. E.78.XIII.2), pp. 66--106.

10 Other options include the computation of fertility rate for accep
tors directly from calendar-year simulation models or through matrices
of birth probabilities. These options are not considered in this chapter.

II The major prerequisite to making this choice is that the needed data
are available; otherwise, one is limited by the type of data at hand. In such
a case one may use the fertility rate of the general population or of the



B. USE OF METHOD

1. Significance

An advantage of this application of the component
projection method is that it yields the number of births
averted in a particular calendar year or a series of calendar
years following the initiation of the family planning
programme.

Unlike the standardization method, for example, the
change may be measured by age-specific fertility rates to
achievegreater accuracy than would be allowed by a crude
birth rate or a general fertility rate. In addition, a better
perspective of the pattern of fertility changes as well as of
the effect of programme strategy is afforded by an
examination of the impact of the programme on women in
each five-yearage group. Needs for data are somewhat less
demanding than for several other methods of evaluation,
the essential requirements being data from population
censuses, vital statistics, programme statistics on accep
tors and survey data on continuation of use.

The cumulative number of births averted during the
existence of the programme cannot normally be obtained
by this application of the component projection method.
However, this feature is not necessarily a short-coming
because, for most purposes, a summation of the annual
impact over time will suffice. This method of evaluation
cannot be used to determine the effect of a particular
method of birth control per segment of use. For this
purpose, it is required to apply the reproductive process
analysis method illustrated in chapter V.

The validity of the results obtained by this method of
evaluation is made conditional, as is the case with other
methods, by the nature of certain assumptions involved in
the computation of Qi.t. In the illustration, it is assumed
that mortality and sterility among acceptors are negligible
for the period from 1April of year t - 1 to 1April of year t.
It is further assumed that, during the same period,
contraception is totally effective for Qi. t users, accidental
pregnancies being taken into account in the concept of
continuation of use. There is also an implied postulate in
the omission of an assessment of the number of births
occurring in year t due to postponement or to accidental
pregancies which would not have occurred in that year
had the mothers not previously entered the programme or
resorted to non-programme contraception.P

The assumption regarding the potential fertility of
acceptors, namely, whether they would have higher fer
tility than the average married women, greatly influences
the validity of the estimated number of births averted.

married population (as illustrated in chapter I of this ~anua!) .. In their
pioneering work, Leeand Isbister, lac.cit., used the mantal fertility of the
general population increased by 20 per ~ent to.ll:ccount for the acceptors'
higher fertility. For a review of potentIal fertility conceptual problems,
see "Methods of measuring the impact of family planning programmes
on fertility:problems and issues", in Methods o(Measu~ingthe I"!pa~t of
Family Planning Programmes on Fertility (United Nations publication,
Sales No. E.78.XIIl.2), pp. 3-42. .

12 See for instance, C. Chandrasekaran and others, "Some problems in
determining the number of acceptors needed in a family planning
programme to achieve a specifiedreduction in the birth rate", Population
Studies (London) vol. XXV, No.2 (July 1971), pp. 303-308.
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Because it cannot be known with certainty what this
fertility might have been, the estimates of births averted
are necessarily somewhat conjectural, even though, as
already stated, records indicate that at the time of
acceptance the fertility of acceptors is above that of their
non-accepting cohorts. This problem arises in the selec
tion of the indicators of potential fertility (g;); conclu
sions based on results of the application of this method
should thus be drawn with caution.

In the illustration that this chapter provides, potential
fertility is indicated by the age-specificfertility rates of the
acceptors prior to their affiliation with the programme.P
If the researcher is willing to accept results within a
margin and perhaps thereby to achieve added confidence
in the evaluation, the procedure may be executed first with
age-specific fertility rates for all married women and then
with rates for the acceptors. The results achieved with the
former procedure would represent a lower estimate of the
effect and that with the latter the maximum effect, and the
impact of the programme could be stated as a range in
number of births averted.

In order to smooth out biases that may be due to chance
effects and to post-partum acceptance, the researcher may
utilize a fertility indicator averaged for a period of from
three to five years prior to acceptance.

2. Data problems

Two categories of data are needed: those required to
estimate Qi.t; and those needed for gi' Estimates of the
first category require data on acceptors by family planning
method, age group and year of acceptance. Translating the
number of acceptors into number of users requires
continuation rates by age group, type of family planning
method and duration of use reflecting the length of the
period of evaluation. Whenever data on users are available
from statistical records or surveys and need not be derived
from acceptance data, statistics on continuation are not
required. In practice, it often happens that not all of the
required data are available and that some estimates must
be developed. A few such examples are included in the
illustrated application of the method; the solutions adop
ted are by no means the only solutions for the number and
types of data problems arising in programme evaluation
varies, among other things, with the type of programme
and the structure of the family planning service statistics
system. Evaluators will find it necessary to find app~o

priate solutions as various problems arise. The two major
sources of the data for the application used in the
illustrations given below were the service statistics system
and sample surveys of programme acceptors.!" The data
available from the service statistics system provide infor-

13 However, some scholars argue that the rate for all married women
should be used, as they represent the average and because the past
fertility of the acceptors might have been a temporary pattern with a
change occurring in any event.

14 Reliable information on the period over which women continue to
use a method (referred to in the text as "continuation") is obtainable only
through sample surveys. The data on .continuation shown in the
illustrations given below were collected in sample surveys that were
carried out in the country referred to as Country A.



mation about first-time method acceptors.'! reaccep
tances such as intra-uterine device (IUD) reinsertions and
visits to the programme for supplies (pill, condom etc.),
and data on sterilizations and abortions. The statistics
used in this text are considered to be generally of good
quality and they have not been corrected for errors.
Duplications are assumed to be negligible.!" The data
from the follow-up surveys are also considered to be
reliable except that their representativeness was ques
tioned because of a substantial number of persons in the
sample who could not be found for interview. The data on
continuation rates computed from the sample have been
corrected on the basis of family planning clinic files; and
the fertility rates of acceptors prior to acceptance, com
puted from the births histories of the interviewed accep
tors, have been weighted on the basis of family size at
acceptance, age group and year of acceptance.

Where the statistics that would serve as suitable basis
for evaluation are in meagre supply, all available sources
should be tapped and, in the absence of needed data,
reasonable assumptions made. For instance, if there are
no statistics on the age composition of acceptors from
service statistics, the researcher may apply data from
follow-up surveys, adjusted if necessary. If the age distri
bution ofwomen who have accepted a given contraceptive
method is completely lacking, one may, if it is' deemed
appropriate, borrow the information from another coun
try, from another contraceptive method in the pro
gramme or from information on the same method but not
for the same time period. However, this procedure can
produce misleading results and should be applied with
great care. Knowledge of the programme characteristics
should shed some light on the magnitude of the possible
bias involved. Thus, the researcher may borrow con
tinuation rates from another country, but only if there is
enough evidence of similarity of conditions; borrowing
continuation rates of one contraceptive method to be
applied to another may be even more hazardous as
patterns of discontinuation often vary greatly from one
family planning method to another. If data for a given
year are not available, one may, depending upon the
nature of the missing data, borrow from another calendar
year if there is evidence that conditions were sufficiently
stable with respect to the particular data. When sample
data are used, adjustments may be needed to ensure
representativeness, which must always be tested.

As concerns the potential fertility indicator, gj, the
fertility of married women or of the acceptors themselves
can be used, depending upon the evaluator's decision; and
data can be obtained from service statistics and sample
surveys, as well as from vital statistics (for married

15 A first-time method acceptor is one who receives a programme
method for the first time, whether he or she enters the programme for the
first time or switches from one programme method to another. A first
time pill acceptor may thus be a former intra-uterine device (IUD)
acc~tor in the programme.

I In the present case, there is duplication when the same acceptor of
one contraceptive method iscounted twiceas a first-time acceptor, which
occurs by simple error or when the acceptor is transferred to another
centre where a new file is made. When evidence of duplication is reliable
and if there is sufficient information as to type of contraceptive method
and the age group involved, appropriate corrections can be undertaken.
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women). Some of these cases are illustrated in the
following section. In all cases, great care has to be taken
concerning the quality of the data utilized, and appro
priate corrections must be made. If too many approxi
mations and assumptions become necessary, the data may
be judged too poor to yield reliable results.

C. APPLICATION OF METHOD

1. Estimating number of users: Qi, t

The method is applied to Country A, and the illus
tration estimates the hypothetical number of births
averted in the year 1971 resulting from programme
activities undertaken from 1966 to 1970.1 7

In applying this method ofevaluation, the essential aim
is to estimate separately the number of births averted to
acceptors of each method offered by the family planning
programme, with the acceptors being classified according
to age group (i) and year (t). If allowance is made for the
nine months of pregnancy, women who avert births in
1971 are those who were protected against the risk of
pregnancy during the period from 1 April 1970 to 1 April
1971. On the assumption that users are uniformly distri
buted throughout a year, it is further postulated, in order
to simplify computations, that users as of 1 October 1970
represent the average number of users for the period from
1 April 1970 to 1 April 1971.

Accepting these postulates, it is then possible to
calculate in three steps the number of births averted by
each method. The first step consists in estimating Q. the•. t'
number of women in the ith age group in year t who were
practising contraception between 1 April 1970 and 1 April
1971; these are the contraceptive users as of 1 October
1970. In the second step, the researcher determines the
value of gi' i.e., the appropriate potential fertility rates.
The third step consists in computing the hypothetical
number of births averted in 1971: Qi,.: gj'

Since there is sufficient evidence that family planning
practice was both limited and inefficient prior to accept
ance.!" it is assumed that no family planning programme
acceptors recorded in the service statistics system would
have been protected against pregnancy in the absence of
the programme. In other words, it is assumed that no
switching from non-programme to programme con
traception took place and that, in the case of Country A,
the small core of highly motivated pre-programme family
planners continued to obtain contraceptives from private
sources.

The family planning methods offered by the official
family planning programme are: intra-uterine devices;
oral contraceptives; condoms; jellies; sterilization; and
interruption of pregnancy (abortion). The assumptions
made specifically with respect to each method are stated in

17 In this particular case, Country A is the same as that which
illustrates the standardization approach during the same span of time;
and, consequently, results of the present exerciseare comparable to those
of chapter I.

18 The evidence was derived from a survey of Knowledge, Attitude,
Practice (KAP) of family planning undertaken in Country A prior to
implementation of the programme.



the respective subsections dealing with these methods.
Only direct programme effects are taken into con
sideration; effects on fertility resulting from acceptance of
contraception by family planners who were motivated by
programme activities but who resorted to the private
sector for their contraceptive needs are not accounted for.
This is an implicit assumption that all private sector
contraception is motivated by non-programme factors. As
indicated previously, statistics on acceptors and users for
1970 are for the first nine months, and only those
acceptors who took a method prior to 1 October 1970
could be users as of this latter date. Because acceptance is
assumed to occur uniformly during the calendar year,
acceptors in 1970remain in observation for an average of
4.5 months in the absence of discontinuation; and, to
simplify computations, acceptance in 1970 is assumed to
occur as of 15 May, the mid-point between 1January and
1 October 1970.

Intra-uterine device

The statistics on the insertion of IUDs are from service
statistics records and refer to first insertions only. The
information on acceptance patterns according to age
group was obtained from results of surveys with adjust
ments on the basis of clinic data for the whole country.

Where the number of acceptors by age and year of
acceptance is unknown or is not known reliably, it is
required to estimate them or to make adjustments to
improve the quality.

Table 61 gives the results of such estimates. Part
(a) shows age distributions of acceptors from returns of a
sample survey, and part (b) shows the age distribution of
acceptors determined by applying the distribution ob
served from the survey to total the number of acceptors
recorded in the service statistics. This method was used

because it was considered that the servicestatistics system
yielded a more complete account of the total number of
acceptors, though it did not record their ages. Women
protected by IUDs are then estimated on the basis of
continuation rates.

The importance of the reliability and accuracy of
continuation rates should be borne in mind, despite the
fact that biases associated with these rates are difficult to
ascertain. The construction of the life tables needed to
compute continuation rates is an important step of the
procedure described here, and it is recommended that the
excellent step-by-step descriptions of these techniques
published in the family planning literature be thoroughly
examined and followed.!? In the present case, con
tinuation rates for IUD acceptors were obtained from an
acceptor follow-up sample survey and the data were
corrected for non-response. It is assumed that rates were
constant during programme years and within age groups.

19 Robert G. Potter, "The multiple decrement life table as an approach
to the measurement of use-effectivenessand demographic effectiveness
of contraception", in Contributed Papers. Sidney Conference, Australia,
21-25 August 1967 (International Union for the Scientific Study of
Population, n.d.), pp. 869-883; idem,"Application oflife table techniques
to the measurement of contraceptive effectiveness", Demography, vol. 3,
No. 2 (1966), pp. 297-304; Christopher Tietze and Sarah Lewit,
"Recommended procedures for the statistical evaluation of intrauterine
contraception", Studies in Family Planning, vol.a, NO.2 (February 1973),
pp. 35--42; J. A. Grinblat, "Analysis of the continuation of pill use from
medical records" (POPjCONF.3j28), paper prepared for the African
Population Conference, Accra, Ghana, 9-18 December 1971; C.
Chandrasekaran and M. Karkal, "Continuation rates, use-effectiveness
and their assessment for the diaphragm and jelly method", Population
Studies, vol. XXVI, No.3 (November 1972); pp. 487--494; Robert G.
Potter and Roger C. Avery, "Use-effectiveness of contraception", in C.
Chandrasekaran and Albert I. Hermalin, eds., Measuring the Effects oj
Family Planning Programs on Fertility, published by the International
Union for the Scientific Study of Population for the Development
Centre of the Organisation for Economic Co-operation and

TABLE 61. INTRA-UTERINE DEVICE ACCEPTORS, BY AGE GROUP
AND YEAR OF ACCEPTANCE, COUNTRY A, 1966-1970

Year of acceptance

Age group
i

1966
(1)

1967
(2)

1968
(3)

1969
(4)

1970
(5)

Total
(6)

(a) Age distribution ojfirst intra-uterine device acceptors in each acceptance year"
Under 25. . . . . . . . . . . . . . . . . . 9.64 9.57 15.03 16.30 17.63
25-29 . .. .. .. .. .. .. .. .. .. . 20.40 19.55 24.36 24.65 23.99
30-34 .. .. .. .. .. .. .. .. .. .. 29.66 29.44 28.46 28.02 27.54
35-39 .. .. .. . 29.06 31.41 24.00 24.28 23.34
40 and over. . . . . . . . . . . . . . . . 11.24 10.03 8.15 6.75 7.5

TOTAL 100.0 100.0 100.0 100.0 100.0

(b) Number of women having accepted first intra-uterine device insenionr
Under 25.. .. .. .. .. .. .. . .. . 1 164 924 1398 1417 1274
25-29 .. . . . . . . . . . . . . . . . . . . 2464 1888 2266 2144 1 734
30-34 . . . . . . . . . . . . . . . . . . . . 3582 2843 2649 2437 1 992
35-39 3510 3033 2233 2111 1687
40 and over. . . . . . . . . . . . . . . . I 357 969 758 587 542

TOTALc 12077 9657 9304 8696 7229

6177
10496
13503
12574
4213

46963

• From results of sample surveys on the characteristics of intra-uterine device acceptors. Data adjusted
for the whole of Country A.

b Total number of acceptors according to family planning service statistics distributed by age according
to the distributions given in (a).

C Totals from Family Planning Service Statistics publication of Country A. The total of7,229 for 1970
represents three quarters of the annual number of recorded first insertions in that year.
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The data used to compute these rates reflected the
acceptors for the period 1969-1972 and it is assumed that
these rates are valid for the 1966--1970acceptors studied in
this illustration.'? All rates are for the first method
accepted in the programme, whether first or subsequent
insertion. It is assumed in the present case that taking
reinsertions into account has only a negligible effect on
the number of users estimated from these continuation
rates. This is mainly because the time interval between
expulsion or removal and reinsertion was usually very
short. Women who were continuing use of a given method

Development (Dolhain, Belgium, Ordina Editions, 1975), pp. 133-162;
C. Paulet, L'evaluation d'un programme de planification de la famille en
terms de continuation (Bucharest, Centre de demographie ONU
Roumanie, 1977); Anrudh K. Jain and Irving Sivin, "Life-table analysis
oflUDs: problems and recommendations", Studies in Family Planning,
vol. 8, No.2 (February 1977), pp. 25-47; Charles J. Mode and others,
"Methodological issues underlying multiple decrement life table
analysis, Demography, vol. 14, No. I (February 1977), pp. 87-96. Use of
the exponential curve is described in W. Parker Mauldin, "Births
averted by family planning programs", Studies in Family Planning, vol.
I, No. 33 (August 1968), p. 6.

20 Such an assumption requires some supporting evidence, which
appears satisfactory for the intra-uterine device, but not for oral
contraceptives.

at the time of the interview are assumed not to be a self
selected group. The period of observation is from 1July of
year of acceptance to 1 October 1970 and continuation
rates are thus interpolated to match the appropriate span
of time." Estimated continuation rates for IUD ac
ceptors at the required reference points are presented in
table 62.

The number of women protected by IUDs as of 1
October 1970 can now be computed for each age group.
Between 1July of the acceptance year and 1 October 1970,
1966 acceptors were under observation for 51 months,
1967 acceptors for 39 months, 1968 acceptors for 27
months, 1969 acceptors for 15 months and 1970 acceptors
for 4.5 months. The appropriate continuation rates in
table 62 are applied to the specifiednumber of acceptors in
each year and age group, and the results are presented in
table 63.

] 1 It is for the evaluator to decide whether smooth graphic in
terpolation may be preferable to straight linear interpolation. This
aspect is particularly important if some extrapolation is also needed.
Extrapolation may be very hazardous and this operation should not be
undertaken mechanically for periods longer than from 9 to 12 months. In

TABLE 62. CONTINUATION RATES FOR INTRA-UTERINE DEVICE INSERTIONS. FIRST
METHOD BY AGE GROUP AND DURATION OF USE, COUNTRY A

Retention rates (per /(0)

Age group
j (l)

Number of months after acceptance
(2) (3) (4) (5)

Under 25 .
25-29 .
30-34 .
35-39 .
40 and over .

(a) Observed retention rates p months after acceptance"
6 months 12 months 24 months 36 months

79.7 63.0 45.3 31.7
82.2 71.3 57.3 43.0
90.2 82.3 66.5 56.4
87.0 78.8 60.6 47.6
84.8 77.4 67.4 61.9

48 months
(26.7)
(36.5)
43.7

(42.0)
(51.9)

Under 25 .
25-29 .
30-34 .
35-39 .
40 and over .

(b) Interpolated retention rates"
4.5 months 15 months 27 months

84.78 58.58 41.90
86.65 67.80 53.72
92.65 78.35 63.97
90.25 74.25 57.35
88.60 74.90 66.02

39 months
30.45
41.37
53.22
46.20
59.40

51 months
(25.45)
(34.87)
(40.52)
(40.60)
(49.40)

"From results of follow-up sample survey; rates in parentheses are based on less than 20 observations.
Rates were corrected for those lost to follow-up.

b Rates obtained by linear interpolation; extrapolation to 51 months is based on the 36-48 months
trend.

TABLE 63. NUMBER OF WOMEN PROTECTED AGAINST PREGNANCY BY AN INTRA-UTERINE DEVICE AS OF 1
OCTOBER 1970, BY AGE GROUP INYEAR OFACCEPTANCE, COUNTRY A

Age Year of acceptance
group

(i) 1966 1967 1968 1969 1970 Total

Under 25.................... 296 281 586 830 1080 3073
25-29 ....................... 859 781 1217 1454 1503 5814
30--34....................... 1451 1513 1695 1909 1846 8414
35-39 ....................... 1425 1401 1281 1567 1523 7197
40 and over ................. 670 576 500 440 480 2666

TOTAL 4701 4552 5279 6200 6432 27164

Note: Each figure is obtained as the product of number of acceptors in table 61, part (b) and
corresponding continuation rates in table 62, part (b). For example, 296 = 1,164 x 0.2545 (or the rate of
retention at 51 months applied to the number of women under age 25 who accepted an intra-uterine device
insertion for the first time in 1966).
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TABLE 64. NUMBER OFWOMEN PROTECTED AGAINST PREGNANCY BY AN INTRA·UTERINE
DEVICE, BY AGE GROUP AS OF 1 OCTOBER 1970, COUNTRY A

Women protected as of 1 October 1970 classified by year
of acceptance

Age group 1966 1967 1968 1969 1970 Total
i (1) (2) (3) (4) (5) (6)

Under 25.................... 44 98 322 623 999 2086
25-29 ....................... 381 456 933 1299 1471 4540
30-34 ....................... 948 1038 1480 1796 1821 7083
35-39 ....................... 1447 1473 1468 1652 1547 7587
40 and over ................. 1 312 1 113 851 722 558 4556

TOTAL 4132 4178 5054 6092 6396 25852

Nole: Results are obtained from formula Qi., as applied in the following statistical exercise; users having
accepted an insertion in the same calendar year are summed up:

Q25. 1971 = 0.925(1 080)1970 + 0.75(830)1969 + 0.55(586)1968 + 0.35(281)1967 + 0.15(296)1966
= 999 + 623 + 322 + 98 + 44 = 2 086

Q25-29.1971 = 0.925(1503)1970 +0.075(1080)1970 +0.75(1454)1969 +0.25(830)1969 +0.55(1217)1968
+ 0.45(586)1968 + 0.35(781)1967 + 0.65(281)1967 + 0.15(859)1966 + 0.85(296)1966

= 1 390 + 81 + 1 091 + 208 + 669 + 264 + 273 + 183 + 129 + 252 = 4 540

Q30-34.1971 = 0.925(1846)1970 +0.075(1503)1970 +0.75(1909)1969 +0.25(1454)1969 +0.55(1695)1968
+0.45(1217)'968 +0.35(1513)1967 +0.65(781)1967 +0.15(1451)1966 +0.85(859)1966

= 1 708 + 113 + 1 432 + 364 + 932 + 548 + 530 + 508 + 218 + 730 = 7083

Q35-39.1971 = 0.925(1523)1970 +0.075(1846)1970 +0.75(1567)1969 +0.25(1909)1969 +0.55(1281)1968
+0.45(1695)'968 +0.35(1401)1967 +0.65(1513)1967 +0.15(1425)1966 +0.85(1451)1966

= 1 409 + 138 + 1 175 + 477 + 705 + 763 + 490 + 983 + 214 + 1 233 = 7587

Q40+. 1971 = 0.925(480)1970 + 0.075(1 523)1970 + 0.75(440)1969 + 0.25(1 567)1969 + 0.55(500)1968
+0.45(1281)1968 +0.35(576)1967 +0.65(1401)1967 +0.15(670)1966 +0.85(1425)1966

= 444+ 114+330+392+275+576+202+911 + 101 + 1211 = 4 556

Total: 25852

The next exercise consists in estimating the number of
women, Qi.t' protected against pregnancy by an IUD
classified by age group as of 1 October 1970 (who also are
the women who prevent the occurrence of a live birth in
1971).The formula described in section A.3can be applied
if the following additional assumptions are made. Since, in
this illustration, the first and the last age groups of
acceptors are somewhat larger than a conventional five
year age group.i? it is assumed that the group "under 25"
includes the conventional 20-24 year-old acceptors and a

these, as well as in other cases, the evaluator's experience of the
programme is his major criterion of judgement. In the absence of
appropriate data, continuation rates may sometimes be borrowed from
other experiences, but this step can be undertaken only under the
strictest conditions of similarity of experience. In certain cases, one can
also resort to a decay curve of the form:

R = ae-"

where R = retention rate at time t;
a = a constant that allows for

immediate termination;
e = natural logarithm base;
r = constant annual rate of decline;
t = time.

See W. P. Mauldin, lac. cit; R. G. Potter, chap. V of this Manual; and
Dorothy 1. Nortman, "Births averted by the post-partum program: a
methodology and some estimates and projections", in G. I. Zatuchni, ed.,
Post-Partum Family Planning: A Report on the International Program
(New York, McGraw Hill, 1970), pp. 133-166. See also P. M. Kulkarni
and R. G. Potter, "Extrapolation of IUD continuation curves",
Population Studies (London), vol. 30, No.2 (July 1976), pp. 353-368
and chapter V of this Manual, especially section A.2 and section B, as
regards the effect of marriage dissolution.

22 Data on acceptors for the two younger and two older age groups
were combined because of the small number of observations.
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very small percentage of acceptors aged 18-19 yearsr" a
similar assumption is made regarding the "40 and over"
age group, which is assumed to include at least 90 per cent
of women aged 40-45. Results are given in table 64.

Oral contraceptives

Depending upon data availability, there are several
approaches to estimating oral contraceptive users by age
group. If reliable data on both the number of pill
acceptors and the continuation rates of pill users are
available, the same procedure as that resorted to for the
intra-uterine device can be applied.

If monthly data on number of visits made for supplies
are available, the number ofusers as of 1 October 1970can
be equated as the monthly average ofacceptors ofsupplies
recorded between 1 April 1970 and 31 March 1971.

The latter approach has been adopted here, with the
following assumptions: all women received supplies to
cover one menstrual cycle;all women utilized the supplies
receivedr'" and all women came for supplies only once a

23 The basis for the assumption is the fact that in country A, there is
virtually no non-marital family planning, that legal age at marriage for
girls is 17;and hence, that most acceptors below age 20 can be expected to
be 18-19 years old. Although no data on acceptors by single year of age
are available, there is some evidence from a survey that acceptors
younger than 20 years of age do not account for more than 6--8per cent
of the "under 25" age group of acceptors.

24If there is evidence that part of the supplies are actually not utilized
and if the non-use can be quantified, an adjustment can be made to
correct the number of pill users.



TABLE 66. N UMBER Of WOMEN PROTECTED BY CONDOM AND
JELLY. BY AGE GROUP ASOf 1 OCTOBER 1970, COUNTRY A

a Computed from table 64, column (6). , . .
b Distribution obtained by prorating total according to the distri

bution in column (1).
c Monthly average of number of users of condom and jelly between 1

April 1970 and 31 March 1971; data from service statistics records for
Country A.

Condoms andjellies

The total number of condom and jelly users are
estimated along the same lines as the oral contraceptive
users and estimates are based on similar assumptions.
Users as of 1October 1970are represented by the monthly
average of the number of users having received supplies
between 1 April 1970 and 31 March 1971. As there are no
data on the age distribution of jelly users and wives of
condom users, it is assumed further, following the practice
of Lee and Isbister," that they are distributed by age in
the same manner as IUD users. It can be seen that the
validity of estimates obtained on the basis of such
assumptions" cannot be ascertained, and hence they
constitute even more than the preceding estimates gross
approximations of reality. Estimates of average number
of condom and jelly users as of 1 October 1970 are:
condom, 2,317; jelly, 331.3 3 The age distribution and
number of jelly users and wives of condom users are
shown in table 66.

month;" over-estimation and underestimation resulting
from these assumptions more or less compensate each
other. From 1 April 1970 to 31 March 1971, 79,815 visits
were made by women who received oral contraceptives
from official family planning centres;" thus showing an
average of 6,651 pill users per month.i?

Since the service statistics do not provide information
on the age of the visitors coming for pill supplies, the next
step consists in deriving the number of pill users by age
group. This step can be done by various procedures. If
data on pill acceptors by age group and year of acceptance
are available from another source, such as a survey, the
procedure would be the same as that applied above in
respect of the intra-uterine device. If age distribution at
time of acceptance is available, but not simultaneously by
year of acceptance, assumptions can be made regarding
the duration of continuation and hence of the year of
acceptance." Once the year of acceptance is derived, the
procedure is also the same as that used in connexion with
the IUD estimate.

Whereas the preceding approaches are more rig
orous.f? another procedure illustrated here has the
advantage of simplifying computations substantially at
the cost of another assumption, namely, that as far as oral
contraceptives are concerned, continuation rates are so
low'? that a satisfactory approximation can be obtained if
one assumes that age distribution at acceptance and age
distribution as of 1 October 1970 are fairly similar. It is
emphasized, however, that this approach is rather crude
from the standpoint of potential fertility rates because to
those who do use longer will still be attributed fertility
rates applicable to their (younger) age at acceptance and
not to their age at current use. Consequently, this
procedure is recommended only if all required data are
not available and if there is some evidence pointing to
short duration of continuing use of the pill. Results of this
estimate are shown in table 65.

Age group
;

Under 25 .
25-29 .
30-34 ..
35-39 .
40 and over .

TOTAL

Age distribution of
intra-uterinedevice users
as of I October 1970·

(l)

8.07
17,56
27.40
29.35
17.62

100.0

Number of wives Number of women
protected by spouse's protected by jelly

condom as of as of I October
I October 1970b 1970b

(2) (3)

187 27
407 58
635 91
680 97
408 58

2317c 331c

TABLE 65. NUMBER Of WOMEN PROTECTED BY ORAL CONTRACEPTIVES
AS Of 1 OCTOBER 1970, COUNTRY A

25 Some women will visit the programme twice in a given month
because there are 13 menstrual cycles over a 12-month period.

26 Data from service statistics records of Country A.
27 If a substantial number of family planning centres of Country A

SOURCE: Age distribution taken from follow-up sample survey of
acceptors of country A, corrected for non-respondents and ages
unknown.

a Numbers obtained by prorating total according to percentage age
distribution observed in the survey and shown In coh~mn (2). .

b Average number of pill users for the 12-month penod from 1 ~p.nl

1970 to 31 March 1971. Data obtained from programme service statisncs
records of country A.

Age
group

(l)

Under 25 .
25-29 .
30-34 .
35--39 .
40 and over .

TOTAL

Age distribution
of pill acceprors

(percentage)
(2)

22.7
24.7
26.5
18.0
8.1

100.0

Number of pill
usersas of

I October 1970·
(3)

1510
1643
1762
1197

539
6651 b
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were to provide pill supplies for more than one month and if the needed
data were available, the number of pill users, taking into account
previously distributed supplies, could be estimated for any given month
with the following formula:

I(K.-V.)
u..= • +V.. = IV.+V..

c-1 •

where m = month for which the total number of pill users is
estimated;

U.. = total number of pill users in month m;
V.. = number of visits In month m to receive a supply of pills;

c = constant number of pill cycles provided at each visit:
n = 1 2,., " c - 1 is the successive number of months

p~ecedingmonth m to be taken into account for comput
ing U..;

V = number of visits in the nth month to receive pill supplies;K: = (V.) x (c) the total number of cycles distributed in month

28 This approach is used in Y. Jemai and H. Jemai, loco cit., where it is
assumed that 50 per cent ofpill users are one-year users; 40 per cent have
been users for over two years and 10 per cent for over three years.

29 Although it is difficult to assess the validity of. assumptions
regarding the year of acceptance of oral contraceptives If no data are
available.

30 Evidence from the follow-up survey already referred to show that
by the end of 12 months after acceptance, about 60 per cent of the pill
acceptors (more than 40 per cent after six months) have discontinued use
of that contraceptive. In other words, after one year only about 40 per



TABLE 67. NUMBEROF WOMEN STERILIZED, BYAGEGROUPATTIMEOF ACCEPTANCE, COUNTRY A, 1966-1970

Number of Age distribution Year of acceptanceb
Numberof sterilized women, o/sterilized

Age group sterilizedwomen 1974. corrected women
i in 1974' for unknown in 1974(per 1(0) 1966 1967 1968 1969 1970 Total

(/) (2) (3) (4) (5) (6) (7) (8) (9)

Under 25 .................... 108 114 1.53 12 11 25 38 29 115
25-29 ....................... 701 741 9.98 76 74 162 251 190 753
30-34 ....................... 1931 2042 27.47 210 204 447 690 523 2074
35-39 ....................... 2733 2890 38.86 298 289 632 977 740 2936
40 and over .................. 1558 1647 22.16 170 164 361 557 422 1674
Unknown .................... 403

TOTAL 7434 7434 100.0 766- 742- 1627- 2513- 19040c 7552

a Data taken from service statistics records of Country A.
b Distribution obtained by prorating totals according to age structure

in column (3).

Female sterilizations

Data on sterilization are also obtained from service
statistics records; however, although the records for
Country A provided monthly data for successive pro
gramme years, information on age at acceptance was
available only for 1974. In the absence of an age structure
for sterilized women, it is assumed here that the age
distribution at acceptance is constant over time. The
number of women sterilized is shown in table 67.

The procedure of estimating number of sterilized
women as of 1 October 1970is as follows.The first step is
to assess continuation, i.e., to determine within each age
group of sterilized women how many will survive, co
habiting with spouse, who would not have become sterile
in the absence of sterilization and who were still protected
against pregnancy as of 1 October 1970. Assuming that
women are uniformly distributed within each age group,
but that average age at time of sterilization is 23 for
women younger than 25yearsand 42.5for women aged 40
years and over, women still protected p months after
sterilization are as follows:

Proportion ofsterilizedwomenstill protected
against pregnarrcy p monthsofter sterilization(per I 000)

Average age
or rimeof 12 24 36 48 60

sterilization months months months months months

23 ............ 977.0 954.0 924.0 894.0 864.0
27.5............ 963.0 926.0 892.0 865.0 839.0
32.5............ 966.0 931.0 893.0 848.0 804.0
37.5............ 944.0 889.0 821.0 742.0 661.0
42.5............ 880.0 758.0 628.0 486.0 349.0

SOURCE: Rates taken from "Births averted by tubal ligations in
Tunisia", by L. Behar, in Methods of Measuring the Impact of Family
Planning Programmes on Fertility:Problems andIssues (United Nations
publication, Sales No. E.78'xm.2), pp. 102-106. See also chapter I,
section 0.2 of this Manual.

cent of the acceptors are still in the observation group and barely 50per
cent have been using the pill for at least six months.

31 Loc. cit.
32 With respect to condoms and jellies, t~e assumptions are extremely

weak because this category of contraceptIves IS generally packaged m
varying numbers and their use is dependent on the frequency of sexual
intercourse. As a result.it IS not possible to ascertain whether one VISit to
a clinic ensures one month of supplies or even whether all supplies are
actually utilized. In the absence of quantitative ~vidence, no further
assumptions are made to correct these short-comings, Where there IS
reliable evidence, corrections for non-use could be attempted.

33 Monthly service statistics data for Country A.
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c The figure of 1,904represents three quarters of the annual number
of recorded tubal ligations for that year.

These rates, taken here to illustrate the evaluation
procedure, are assumed to reflect the experience of
Country A. Sterilizations are assumed to be uniformly
distributed over 12-month periods, average duration of
protection in year of acceptance is six months and annual
data are assumed to be the annual average as of I July,
except for 1970, where the annual average isas ofl5 May,
mid-point between 1 January and I October. Further,
sterilization rates are assumed to be constant within an
age group. Appropriate interpolation of the rates shown
above, assuming linearity of trend.P" yields rates for
periods from I July of the acceptance year to 1 October
1970:

Proportionofsterilizedwomenstill protectedagainst
pregnancyp months after sterilization(per I 000)

Averageage
attime of 51 39 27 IS 45

sterilization months months months months months

23 ............ 886.50 916.50 946.50 971.25 991.37
27.5............ 858.50 885.25 917.50 953.75 986.12
32.5............ 837.0 881.75 921.50 957.25 987.25
37.5............ 721.75 801.25 872.0 930.25 979.0
42.5............ 451.75 592.50 725.50 849.50 955.0

The number of women protected by sterilization as of
I October 1970 classified by age group as of year of
acceptance is then obtained, for each age group, as the
product of the number of sterilization acceptors in a given
year and· the corresponding proportions still protected
p months later, shown above. From 1 July 1966 to
I October 1970, there are 51 months of exposure; thus,
e.g., 77 = 170 x 0.45175, or the number of women aged
40 years or over who accepted a method in 1966and who
were still protected as of 1 October 1970 (see table 68).

The number of women protected by sterilization as of
1 October 1970classifiedaccording to their age group on
1 October 1970 can now be computed as Qi, t- The
assumptions regrading this second step are the same as
for the estimation of IUD acceptors by age group on 1
October 1970. The results are shown in table 69. The age
distribution is derived as shown in the note to table 69.

34 As with continuation rates, it is advantageous to resort to graphic
interpolation in the presence of erratic trends.



TABLE 68. NUMBER OF WOMEN PROTECTED BY STERILIZATION AS OF I OCTOBER 1970, BY AGE GROUP AS OF
YEAR OF ACCEPTANCE, COUNTRY A

Year of acceptance

Age group 1966 1967 1968 1969 1970 Total
i (/) (2) (3) (4) (5) (6)

Under 25 ................. 11 10 24 37 29 III
25-29 ................... 65 66 149 239 187 706
30-34 ................... 176 180 412 661 516 1945
35-39 ................... 215 232 551 909 724 2631
40 and over ............... 77 97 262 473 403 1312

TOTAL 544 585 1398 2319 1859 6705

SOURCE: Sterilization acceptors taken from table 67. Data on proportions of sterilized women still
protected against pregnancy p months after sterilization are given above in the text.

TABLE 69. NUMBER OF WOMEN PROTECTED BY STERILIZATION AS OF I OCTOBER 1970,
BY AGE GROUP AS OF 1 OCTOBER 1970, COUNTRY A

Year of acceptance

Age group 1966 1967 1968 1969 1970 Total
j (1) (2) (3) (4) (5) (6)

Under 25.................... 2 4 13 28 27 74
25--29 ....................... 19 30 93 188 175 505
3{}-34 ....................... 81 106 294 556 491 1528
35--39 ....................... 182 198 488 847 709 2424
40 and over ................. 195 185 392 582 427 1 781

TOTAL 479 523 1280 2201 1829 6312

Note: Results are obtained from formula Qi.t as applied below:

Q25. 1971 = 0.925(29j1970 + 0.75(37)1969 + 0.55(24)1968 + 0.35(10)1967 + 0.15(11)1966
= 27 +28+ 13+4+2 = 74

Q25 _ 29.1971 = 0.925(187)1970 + 0.075(29)1970 + 0.75(239)1969 + 0.25(37)1969 + 0.55(149)1968
+ 0.45(24)1968 + 0.35(66)1967 + 0.65(10)1967 + 0.15(65)1966 + 0.85(11)1966

= 173+ 2 + 179+ 9 + 82 + 11 + 23 + 7 + 10+ 9 = 505
Q30-34. 1971 = 0.925(516)1970 +0.075(187)1970 +0.75(661)1969+0.25(239)1969 +0.55(412)1968

+ 0.45(149)1968 + 0.35(180)1967 + 0.65(66)1967 + 0.15(176)1966 + 0.85(65)1966
=477+14+496+60+227+67+63+43+26+55 = 1528

Q35-39.1971 = 0.925(724)1970 +0.075(516)1970 +0.75(909)1969+0.25(661)1969+0.55(551)1968
+ 0.45(412)1968 + 0.35(232)1967 + 0.65(180)1967 + 0.15(215)1966 + 0.85(176)1966

= 670+ 39 +682+ 165+ 303 + 185+ 81 + 117+ 32 + 150 = 2424

Q40+.1971 = 0.925(403)1970 + 0.075(724)1970 + 0.75(473)1969 + 0.25(909)1969 + 0.55(262)1968
+ 0.45(551)1968 + 0.35(97)1967 + 0.65(232)1967 + 0.15(77)1966 + 0.85(215)1966

= 373+54+355+227+ 144+248+34+ 151+12+ 183 = 1781

Abortions

Estimating births averted by abortions is a complex
matter. In the present case, data on abortions distributed
by age group were not available and since the formulation
of an assumption regarding the age structure of abortion
acceptors was deemed too hazardous in the absence of
some reliable information, it was decided to estimate only
the total number of births averted instead of estimating
births averted by age group. The procedure utilized here
to estimate births averted by abortion is based on research
by R. G. Potter and is exactly the same as that followed in
chapter I (see section 0.2), in which the number of
abortions performed in Country A between 1 June 1970
and 31 May 1971 was estimated at 2,910. The total
number of women protected by programme family plan
ning methods as of 1 October 1970 is shown in table 70.
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2. Estimating potential fertility gj

In this illustration, potential fertility is computed as an
average of the acceptors' own fertility prior to acceptance.
The required statistics on fertility are from a follow-up
survey of pill and IUD acceptors during the period
1964--1972. However, because no data are available on the
fertility of sterilized women, wives of condom users and
jelly acceptors, it is assumed arbitrarily that these family
planners had a pre-programme fertility equivalent to the
(arithmetic) mean fertility of the IUD and pill acceptors. 3

5

For the pill and IUD acceptors, estimated potential

35 It would be preferable if some information were available on the
fertility rates that would best reflect the experience of these acceptors.
Lacking such data, the researcher must make an arbitrary, though
reasonable assumption, such as that made here.



fertility is obtained, for each age group, as the arithmetic
mean. of the fertility experienced in the second, third,
fourth and fifth year preceding acceptance. By taking a
span of time prior to the programme, it is designed to
average out random fluctuations; and, by eliminating the
first year preceding acceptance, biases occurring when
acceptance takes place shortly after a birth are partially
eliminated." In the present case, the data are assumed to
be of satisfactory quality, but at all times great care has to
be taken in assessing the data reliability, because both
random and non-random errors may affect fertility data
obtained from sample surveys."?

When pre-programme fertility of acceptors is taken as
their potential fertility, another bias is introduced because
of annual changes in the age composition of each age
group. Indeed, at the time of acceptance, women in age
group 2(}-24 had an average age of 22.5 years and a
corresponding fertility. But this group, five years prior to
acceptance, was the group aged 15-19 years with an
average age of 17.5 years. If average fertility between the
second and the fifth year prior to acceptance is taken as the
potential fertility estimate for age group 2(}-24, this
average fertility is actually that which might be expected
of women at an average age of 19.5, not 22.5 years. Such
distortions occur in each age group, although to a varying
extent. The magnitude of these distortions, as wellas their
compensatory effects,do not appear to have been assessed
so far.:" Potential fertility estimates for IUD, pill,
sterilization, condom and jelly acceptors are provided in
table 71.

36 It should be mentioned that it is sometimes difficult to distinguish
between data errors, upward biases due to short birth intervals at the
time of acceptance and genuine upward trends; compare columns (3)
and (4) in table 71.

37 In the present case, age-specific fertility rates were obtained from
detailed pregnancy histories. For insight into the problem of non
random errors, see notably William Brass and Joseph E. Potter,
"Methods of detecting errors in the World Fertility Survey data",
International Population Conference. Mexico 1977 (Liege, International
Union for the Scientific Study of Population, 1977), pp. 87-120; and R.
K. Som, Recall Lapses in Demographic Inquiries (Bombay, Asian
Publication House, 1973); Lolagene C. Coombs, "Levels of reliability
in fertility survey data", Studies in Family Planning, vol. 8, No. 9
(Se~tember 1977), pp. 218-232.

r 3 It was not deemed satisfactory to undertake appropriate adjust-
ments because data are not available on fertility by single year of age.

3. Estimating number of births averted, Qi,t' gi

The number of births averted can now be estimated as
the product of the number of users of a specified family
planning method and the corresponding potential fertility
rate for each appropriate age group. The hypothetical
number of births averted in 1971 is shown in table 72.

To the 13,743 births averted (see table 72), the 1,891
births averted by the 2,910abortions can be added.P? The
estimated total number of births averted by the family
planning programme of Country A for 1971 amounts to
13,743 +1,891 = 15,634.

D. INTERPRETATION OF RESULTS

The calculations carried out in the preceding section
suggest that in 1971, about 15,600births were averted by
family planning programme acceptors who entered the
programmefrom 1966to 1970. The order of magnitude of
this figure for births averted is consistent with the over-all
estimate of births prevented in 1971 as computed through
the standardization procedure described in chapter I of
this Manual. That estimate suggested that in 1971, the
total number of births averted in Country A was some
what higher than 17,000 (see chapter I, section D.2), of
which 15,600, estimated by the present method, would be
credited to the family planning programme. The validity
of this estimate remains, however, difficult to assess and
depends upon the quality of the data used.t" on the effect
of the numerous assumptions made in the process of this
application procedure and on the extent to which over
estimates and underestimates resulting from both data
and methodology compensate each other.

Among all causes of bias in estimates of births averted,
the choice of the potential fertility indicator may well be
the major source of over-estimation or underestimation.
In the present illustration, it is assumed that in the absence

39 The assumption is that each abortion prevents 0.65 birth, hence
2,910 x 0.65 = 1,891 births prevented. For rationale and description of
this application, see chapter I, section 0.2.

40 No basis for assessing reliability of service statistics data was at
hand; data from sample surveys are affected by sample variations and
the effect of non-respondance, although minimized by corrections may
still affect results. '

TABLE 70. NUMBER OF WOMEN PROTECTED BY SPECIFIED FAMILY PLANNING PROGRAMME
METHODS. BY AGE GROUP AS OF 1 OCTOBER 1970, COUNTRY A

Women protected by:

Intra-
Age uterine Contrac~tive

gr~up devic~ Ora Cant/orne Jelly' Sterilizationd Total
I (I) (2) (3) (4) (5) (6)

Under 25 .......... 2086 1 510 187 27 74 3884
25-29 ............. 4540 1643 407 58 505 7153
30-34 ............. 7083 1762 635 91 1528 11099
35-39 ............. 7587 1 197 680 97 2424 11 985
40 and over ........ 4556 539 408 58 1 781 7342

TOTAL 25852 6651 2317 331 6312 41463

SOURCES: For data on intra-uterine device, table 64' on oral contraceptives table 65' on condoms and
jellies, table 66; and on sterilization, table 69.' "
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of the programme, acceptors would have continued to
experience their pre-programme fertility. On this basis,
the number of births prevented by the programme was
estimated at about 15,600. If it were assumed that, in the
absence of the programme, acceptors would have experi
enced the same fertility as all married women of similar
ages,"! the number of births prevented by the programme
would have been about 13,700.4 2 As emphasized pre
viously, one cannot know with complete confidence what
the potential fertility of the acceptors would have been.

41 Assuming that non-marital family planning is negligible.
42 This approximation is obtained by applying the general mari

tal fertility rate of all married women 15-49 years old: 285.5 per 1,000
(computed from table 6 in chapter I) to the total number of con
traceptive users as of I October 1970 (taken from table 70 in this
chapter) and adding the number of births prevented by abortions:
41,463 x 0.2855 = 11,838 + 1,891 = 13,729 births averted.

But it can be seen that, in the present case, the number of
births averted estimated may be underestimated by 1,900
births or over-estimated by 1,900 births."

The impact of the programme is also underestimated to
the extent that a certain number of couples who actually
become family planners as a result of programme acti
vities tend to resort to private sources for their con
traceptive needs. These contraceptors do not appear in the

43 This approach to potential fertility is justified on the ground that
the most probable course of fertility in the future, in the absence of the
programme, is that which prevailed in the past. Because assumptions
regarding potential fertility are subject to wider margins of error when
they are formulated for the long term than for the short term, it is
suggested that programme effect on fertility be evaluated only on a
short-term basis. For longer periods of time, potential fertility assump
tions should be revised in the light of changing socio-economic and
cultural or political conditions. In certain circumstances, this latter
course may also be indicated for short-term assessments.

TABLE 71. AGE-SPECIFIC FERTILITY RATES BEFORE ACCEPTANCE AND POTENTIAL
FERTILITY OF ACCEPTORS BY FAMILY PLANNING METHOD AND BY AGE GROUP. COUNTRY A

Age-specificfertility rates before acceptance
(per }OOO)

Age group
j

Fifth year
(l)

Fourth year Third year Second year
(2) (3) (4)

Estimated potential&
fertility (per ) (00)

(5)

(a) Intra-uterine device acceptors

Under 25 .
25-29 .
30-34 .
35-39 .
40 and over .

452.0
383.0
309.0
342.0
210.0

498.0
425.0
326.0
243.0
167.0

438.0
380.0
365.0
305.0
131.0

563.0
389.0
381.0
332.0
292.0

487.75
394.25
345.25
305.50
200.00

(b) Oral contraceptive acceptors

Under 25 .
25-29 .
30-34 .
35-39 .
40 and over .

445.0
326.0
369.0
307.0
350.0

524.0
394.0
342.0
244.0
254.0

380.0
371.0
419.0
270.0
157.0

552.0
434.0
370.0
303.0
278.0

475.25
381.25
375.00
281.00
259.75

(c) Sterilization. condom andjelly acceptors

Under 25 .
25-29 .
30-34 .
35-39 .
40 and over .

481.50 b

387.75b

360. lOb
293.25 b

229.85 b

SOURCE: Age-specific fertility rates taken from published results of follow-up sample surveys of pill
acceptors, Country A.

a Arithmetic mean of the four fertility rates in each age group.
b Arithmetic mean of potential fertility of intra-uterine device and pill acceptors.

TABLE 72. NUMBER OF BIRTHS AVERTED IN 1971 BY PROGRAMME FAMILY PLANNERS,
BY AGE GROUP AND TYPE OF FAMILY PLANNING METHOD. COUNTRY A

Births averredby&

Intra-uterine Oral
Age group device contraceptive Condom Jelly Sterilization Total

(i) (1) (2) (3) (4) (5) (6)

Under 25...... , ............. 1017 718 90 13 36 1874
25-29 ............... " ...... 1 790 626 158 22 196 2792
30-34 .... , .................. 2445 661 229 33 550 3918
35-39,." ..... ,., ........... 2318 336 199 28 711 3 592
40 and over .... , .......... , . 911 140 94 13 409 1567

TOTAL 8481 2481 770 109 1902 13743

a Application of the formula Qj.,'gj with data of table 70, whichgivesthe Qi.' values,and table 71, which
provides the gj values.
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service statistics records and are thus not taken into
account in the computations of births averted. On the
other hand, a certain number of couples who become
programme acceptors would have become family plan
ners even in the absence of the programme. For these
acceptors, the programme did not contribute anything'"
and their inclusion may result in a certain amount of over
estimation. A slight over-estimation may also have re
sulted from the assumption made in the foregoing
illustration that the acceptors practised contraception
with complete use-effectiveness between 1 April 1970and
31 March 1971. A certain number of births occurred in
1971 to programme acceptors, births which would not
have occurred in that year had these accepting couples not
entered the programme.t" and inclusion of these accep
tors may also have caused a slight over-estimation of
births averted. Unfortunately, there is no standard or
simple means of assessing the magnitude of such biases.

Taking average fertility of acceptors for the period from
the second to the fifth year preceding acceptance may also
affect the estimate of births averted since users in age
group 25-29, Q25- 29 1971' for instance, are attributed the
fertility of women about 25 years old (24.5, to be precise).
Post-partum and post-abortum amenorrhoea are not
taken into consideration. The bias due to this omission
concerns mainly 1970 post-partum acceptors, but it is
difficult on the basis ofavailable information to assess the
magnitudes of the over-estimation/" Extrapolation of
continuation rates is another source of upward or down
ward bias, and an over-estimation of unknown magnitude
is also expected as a result of the assumptions that all
characteristics affecting fertility (such as fecundity and
foetal mortality) of couples practising family planning
between 1 April 1970and 31 March 1971remain constant
and that mortality of these women is neglected. The need
to make assumptions and to adjust data may also have

44 Assuming that non-programme contraception would have been
available in the absence of the programme.

45 Meaning that no births would have been postponed ~o 1971 or no
accidental pregnancy would have brought about a birth In 1971,
assuming in this case that non-programme birth control would not have
been available in the absence of the programme.

46 This factor is especially important when impact is estimated per
segment of contraception. See, notably, Robert G. Potter, "Estimating
births averted in a family planning program", in S. J. Behrman, Leslie
Corsa, Jr. and Ronald Freedman, eds., Fertility and Family Planning: A
World View (Ann Arbor, University of Michigan Press, 1969), pp. 413
434. See also chapter V of this Manual.
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introduced other unidentifiable biases in the foregoing
application of the component projection method."

In conclusion, it may be said that these estimates are
hypothetical to the extent that they rely on a large number
of assumptions, but that they are sufficient to give a
satisfactory assessment of the order of magnitude of the
effect of a family planning programme on fertility. It
appears that the factor having the strongest effect on the
estimates of births averted is the indicator of potential
fertility. Taking into consideration the age structure 'of
acceptors and age-specific potential fertility yields more
precise results and provides more detailed information on
the type of family planning method and the age group of
acceptors who contributed most to the births prevented
by the programme. At the aggregate level, the improve
ment obtained by taking age composition into account
depends upon the particular age and potential fertility
structure of the acceptors studied. If a closer look at the
programme were needed, this procedure could be re
peated for any population subgroups.t"

It should be clear from the foregoing discussion that the
great advantages of this approach are counteracted by the
difficulties that arise in interpreting the validity of the
results. By and large, there appear to be reasonable bases
to conclude that there is a much greater probability of
over-estimating than underestimating the number of
births averted by this model, especially when the accep
tors' own former fertility is used as potential fertility. It is
thus strongly recommended that results should be in
terpreted with caution and that other evaluation pro
cedures also should be applied so as to permit assessment
of validity by replication of results.

47 These biases would include, for example, improper use of
methods and non-use of supplies received etc., which influence the
evaluation product in one way or another.

48 The results of such a study can indeed undergo further analysis,
notably to ascertain programme impact according to various character
istics of acceptors, such as age at first birth, number of children (or sons)
at acceptance, duration of marriage, educational level and urban-rural
residence. By distinguishing, for instance, between urban and rural
areas, the evaluation method may show that the programme has its
strongest impact in, say, urban areas. Such results would guide the
evaluator as to where programme activities should be expanded, given
prevailing conditions. This method can also be applied for more refined
analyses, notably to observe programme impact according to family
planning method adopted, duration of use, use of first adopted
contraceptive method versus situations where switching from one
method to another has occurred etc. This is material for evaluation
research; and if the direction of needed studies is known, advance plans
may be made for the collection of the necessary data.




