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Chart I. Crude Birth Rate 1951-1967

CRUDE BIRTH RATES 1951-1967 AND PERCENTAGE DECLINE
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After the programme
4.6% decline per annum
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a Island-wide family planning program started.
b Rate estimated based on first four months' registered live births

adjusted by seasonal fluctuation.
CIn December, 1966 registered births were considerably in excess of

the expected number, due apparently to earlier and more complete
registration of births as a result of activities connected with a census
taken in that month. The figures in parentheses in the table are adjusted
to account for the excess births registered in December, 1966,births that
otherwise would have been registered in 1967.

Percent Percent
Year Rate decline Year Rate decline

1951. .... 50.0 1960..... 39.5 -4.1
1952..... 46.6 -6.8 1961. .... 38.3 -3.0
1953..... 45.2 -3.0 1962..... 37.4 -2.3
1954..... 44.6 -1.3 1963..... 36.3 -2.9
1955..... 45.3 + 1.6 1964".... 34.5 -5.0
1956..... 44.8 -1.0 1965..... 32.7 -5.2
1957..... 41.4 -7.6 1966..... 32.4 (31.3)C -0.9 (-4.3f
1958..... 41.6 +0.5 1967b .... 30.3 -6.5 (-3.2f
1959..... 41.2 -1.0

~
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The approach concerns the difference in expected and actual number
of births in a population living in a family planning program area. This
approach involves a determination of the level and trend of fertility
prior to the introduction of the program. Suppose, for example, that
fertility had been declining two per cent per year before the program,
but declined by five per cent after introduction of the program. Most
analysts would conclude that the family planning program caused a
three per cent annual decrease in fertility.

This conclusion attributes to the program whatever fertility reduction
occurred among new contraceptors in the program as well as among
persons who, by entering the program, switched from less to more
efficient methods of contraception. This approach also credits to the
program any catalytic effect that may have been generated by the
increased flow of information and heightened interest in population.
For example, if private doctors talk to their patients about family
planning more often after the program begins than before, any resultant
decrease in fertility is attributed to the program. Iflocal family planning
associations become more active and more effective, this too is
attributed to the program, at least in a statistical sense.

The indirect credits may not all be positive, however. If fertility were
to rise among some segments of the population-because of better
health, better nutrition, an increase in marriage rates, an increase of
remarriage among widows, etc.-the program effects might well be
larger than the difference between actual and expected number of
births, based on past trends.

As the table and chart show, the secular decline in fertility rates was
about 2.3 percent per annum prior to inauguration of the program, and
is estimated to be about 4.6 per cent a year since the program began.
Thus, it would appear that the family planning program has increased
the rate of decline by about 2.3 percentage points per year.

ExPECTED AND ACTUAL BIRTHS IN AN AREA

In the absence of a secular decline in fertility, it seems reasonable to
attribute to the program any decline that follows soon after the
introduction of the program. It is possible, however, that fertility is also
affected by other aspects of modernization that take effect at about the
same time as the family planning program. Modernization may increase
as well as reduce fertility; for example, a reduction in venereal disease,
or improved nutrition is likely to increase fecundity. Although we
cannot measure precisely the effects of the different forces at work, a
reasonable approach is to attribute to the family planning program
fertility declines over and above those that were "expected" prior to
introduction of the program.

• Reprinted with the permission of The Population Council from
"Births averted by family planning programs", by W. Parker Mauldin,
Studies in Family Planning, vol. I, No. 33 (August 1968), pp. 1-7.

•• Senior Fellow, The Population Council, Inc., New York.
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Annex II

FERTILITY PROJECTION/TREND ANALYSIS·

Yolande lemai·· and Hed,; lema;···

A. THE PROJECTION METHOD

1. The estimates

On the basis of the corrected birth rates for the period 1956-1973,· a
determination was made of the level and trend of fertility before the
family planning programme was introduced. By treating in the same
manner the period after the programme began, a measurement was made
of the extent of the decline which, on the basis of this method, can be
attributed to the family planning programme (see table 118).

In 1964,however, the exceptional birth rate registered (46.2 per 1,(00)
was in fact a result of the rush of marriages in 1963, the year preceding
that in which the age of marriage for women was fixed at 17 years.
Because the rate for 1964 distorted the general trend of the curve, that
rate was eliminated in the estimates for measuring the percentage of
annual decline in the birth for the period 1956-1971.

Table 119shows the estimates on the,basis of which the fertility trend
for the period 1956-1963 was determined; table 120 shows those for the
period 1965-1971 (see also figure IX).

TABLE 118. CRUDE BIRTH RATES AND PERCENTAGE OF
DECLINE INSUCCESSIVE YEARS, 1956-1971

Decline Decline
Year Rate (percentage) Year Rate (Percentage)

1956 ........... 46.4 1964 46.2 +3.6
1957 ........... 46.5 +0.2 1965 43.5 -5.8
1958 ........... 46.3 -0.4 1966 43.8 +0.7
1959 ........... 46.2 -0.2 1967 40.8 -6.8
1960 ........... 45.7 -1.0 1968 40.3 -1.2
1961 ........... 45.4 -0.7 1969 40.7 + 1.0
1962 ........... 44.2 -2.6 1970 38.2 -6.1
1963 ........... 44.6 +0.9 1971 36.8 -3.7

~OURCES: Fo~ .1956-195?, A. Marcoux, ."La croissance de la popu
lation de la TUDIsle: passe recent at perspectives", Population (Paris), vol.
26, special issue on the Maghreb (March 1971), pp. 105-123; for
1960-1971, official figures of Institut national de la statistique, Tunis.

2. The results

With respect to the birth rate, the estimates and figure IX show: (a) for
the period 1956-1963, a slow decline of 0.32 points per annum; (b) after

* The original version of the paper containing this section appeared as
document ESA/P/AC/7/3. For a detailed discussion of this case study,
see Yolande 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.VIII.2), pp. 66-106.

**Office national du planning familial et de la population, Tunis.
*** Centre d' etudes de recherches economiques et sociales, Tunis

University.
a For the period 1960-1973, official figures of Institut national de la

statistique, Tunis, have been used; for 1956-1959, those of A. Marcoux,
"La croissance de la population de la Tunisie: passe recent et per
spectives", Population (Paris), vol. 26, special issue on the Maghreb
(March 1971), pp. 105-123.

TABLE 119. ESTIMATE OFTREND OFCRUDE BIRTH RATE,
1956-1963

x y x' y' xy

1 46.4 1 2152.9 46.4
2 46.5 4 2162.2 93.0
3 46.3 9 2143.6 138.9
4 46.2 16 2134.4 184.8
5 45.7 25 2088.4 228.5
6 45.4 36 2061.1 272.4
7 44.2 49 1953.6 309.4
8 44.6 64 1 989.1 356.8

36 365.3 204 16685.3 1630.2

n=8
'x = 4.5
'y= 45.7

r.xiyi-nxy
a=

r.(xi)2 nx 2

1 630.2 - 1 643.8
a = = - 13.6/42 = - 0.32

240-162
b = Y- ax = 45.7 - [( -0.32)(4.5)] = 47.14
~ = -0.32X1 +47.14

TABLE 120. ESTIMATE OFTREND OFCRUDE BIRTH RATE,
1965-1971

x y x' y' xy

10 43.5 100 1892.25 435.0
11 43.8 121 1918.44 481.8
12 40.8 144 1664.64 489.6
13 40.3 169 1624.09 523.9
14 40.7 196 1656.49 569.8
15 38.2 225 1459.24 573.0
16 36.8 256 1354.24 588.8

91 284.1 1 211 11 569.39 3661.9
n=7
x = 13
y= 40.6

3661.9 - [(7)(13)(40.6)] [3661.9 - 3 694.6] - 32.7
a = 1 211 -7 (13)2 = 1211 -1183 =~ = -1.17

b = .v-ax = 40.6-[ -1.17(13)] = [55.81]
Yz = -1.17X2+S5.81

the 1964 peak, resulting from the large number of marriages in 1963, a
more rapid decline of 1.17 points per annum.

In this method, it is assumed that prior to the introduction of the
family planning programme in 1964-1965, the decline was 0.32 points
per annum and that the birth rate was influenced by urbanization,
industrialization and all the other factors of economic and social
development in general. It might have been expected that the trend
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would continue to be slow and linear in the subsequent years; however,
after family planning activities had begun and the circumstantial effects
of the law of 1964raising the age of marriage began to be felt, the decline

accelerated, reaching 1.17points per annum. Consequently, the increase
in the decline of the crude birth rate must be attributed to the family
planning programme.

Figure IX. Tunisia: trends in the ende blrtb rate, 1950---1973
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TABLE 121. TRENDS INTHE GENERAL FERTILlTV RATE.
1958-1974

SOURCES: For 1958-1965, rates estimated by A. Marcoux, "La
croissance de la population de la Tunisie: passe recent et perspectives",
Population (Paris), vol. 26, special issue on the Maghreb (March 1971),
pp. 105-123; for 1966-1971, official rates; see Tunisia, Institut national
de la statistique, Naissances, deces, mariaqes, divorces. 1970; statts
tiques detailles, Demographic series, No.5 (Tunis, 1973-1974).

Lastly, unlike the standardization method, this method does not
permit estimation of the relative impact of the various factors contribut
ing to the decline in fertility and does attribute to the programme a
considerably greater impact than it actually has had. If one considers not
only family planning activities per se but the aggregate of the indirect
effects of the programme, and then the Tunisian demographic policy, it is
clear that this method enables one to measure in a much more significant
way the results of the policy implemented by the authorities.

As in the case of the standardization method, it is necessary in this
method also to be able to judge the reliability of the data used. With
respect to births, this aspect has already been commented upon. As
concerns total population (see table 122), the estimates of Institut

(Rate per 1000 women aged 15-54 years)
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Generalfertility
rateYear

1967 .
1968 .
1969 .
1970 .
1971. .
1972 .
1973 .
1974 .

186.6
188.7
189.5
190.6
187.0
188.6
198.1
187.2
193

General fertility
rateYear

1958 .
1959 .
1960 .
1961. .
1962 .
1963 ..
1964 ..
1965 .
1966 .

b This comment is based on the analysis of A. Marcoux, lac. cit.

Appraisal of method

Although it may be stated that the interruption in the trend of the
crude birth rate between 1956 and 1971 is very marked and that it can
confidently be deduced that this change is due to the introduction of the
family planning programme, one must, for a number of reasons, proceed
very cautiously in making a quantified estimate of the impact of the
programme.

First, the method used to estimate the trend is very approximate and is
based on a mathematical technique which is often challenged in its
application to economic and social phenomena.

Secondly, the downward trend of the crude birth rate must be viewed
in the light of trends in the general fertility rate, shown in table 121 and
figure x>

Up to 1961,the rate of increase in fertility appears to have been steady
because the female population of reproductive ages was growing at a
markedly lower rate than the population as a whole, owing to emigration
and the arrival at reproductive ages of the "diminished birth cohorts".
However, that situation had only a very slight effect on fertility, because
women in the 15-19 age group have a low fertility rate. Thus, those two
phenomena did not appreciably decrease the birth potential, which
explains the rise in general fertility rates (15-54 years).

In a second phase, 1964-1966, the circumstantial fluctuation caused by
the rush of marriages in 1963in anticipation of the law of 1964,led to an
exceptional increase in births and hence, to particularly high fertility
rates. In the period 1966-1971, the general trend was unquestionably
downward for both fertility rates and birth rates. But to the effect of the
family planning programme, which has certainly been considerable,
must be added the "braking" effect on fertility exercised by the
"diminished birth cohorts" upon reaching the age of high fertility (in
1970, they formed the 25-29 age group). Thus, the projection method
provides a very crude means of determining trends in the period in
question.
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national de la statistique (INS) were used by means of interpolation of
the censuses between 1956 and 1966 and extrapolation for the period
1966--1971.c

TABLE 122. TRENDS IN PROPORTION OF THE TOTAL POPULATION OF

TUNISIA REPRESENTED BY FEMALE POPULATION. 1958-1971

TOIOI population at Female population Proportion of women
J July aged J5- 54 years aged 15-54 years

(thousands) (thousands) (percentage)
Year (I) (2) (2)/(1)

1958 .......... 4040.0 1002.0 24.8
1959 .......... 4117.0 1007.0 24.4
1960 .......... 4198.5 1013.0 24.1
1961 .......... 4268.5 1018.0 23.8
1962 .......... 4335.0 1027.0 23.7
1963 .......... 4422.0 1039.0 23.5
1964 .......... 4523.0 1050.0 23.2
1965 .......... 4619.5 1063.0 23.0
1966 .......... 4717.5 1071.3 22.7
1967 .......... 4825.0 I 103.7 22.9
1968 .......... 4928.0 I 135.2 23.0
1969 .......... 5027.5 I 165.1 23.2
1970 .......... 5126.5 I 194.3 23.3
1971 .......... 5228.4 1229.3 23.5

SoURCE: Tunisia, 1nstitut national de la statistique.

c The forecasts of Institut national de la statistique for the period
1971-2001 (drawn up in 1972) are based on several hypotheses:

(i) Mortality: according to United Nations studies made in coun-
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Figure X. Tunisia: trend in the general fertility
rate, 1958- 1974
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tries at a level of development similar to that of Tunisia, life
expectancy at birth is increasing by about six months per annum;

(ii) Fertility: it should drop steadily, reaching in 2001 the rates per
age prevailing in Italy in 1970;

(iii) External migration: it should gradually become negligible.
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