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From 1950 to 1990, population in the developing world grew at historically
unprecedented rates, more than doubling to reach 4.2 billion. By 2025, population in the
developingworld is projected to exceed 7 billion (World Development Report, 1992). Even
those skepticalabout the destructivepower of the populationbomb should be convincedthat the
political, economic,and environmentallandscapeof the next century will be larg_lyaffected by
the speed of the demographictransitionin developingcountries.2 Policies which can accelerate
*or delay) this transition have been the focus of countless debates since 1798, when Malthus
warned that the "power of population" would someday overwhelm the planet.

Since mortality rates have and are continuing to fall rapidly almost worldwide,
differences in fertility are the dominant determinant of the evolution of population in the
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developingworld. Since there are large variations in fertility rates across countries (e.g. 6.4
in Kenya, 7.4 in Syria versus 3.1 in Argentina, 2.9 in Indonesia), and large movements in
fertility over time, is is reasonable to expect social scientiststo be able to reach a consensuson
the primary determinantsof fertility.

Yet two views on why fertilityvaries appear commonlyin discussionsof family planning
policy. T'he first, the "family planning gap" view is that high fertility is in large part a
consequenceof inadequatecontraceptiondue to the inaccessibilityor high cost of contraceptive
services. This places heavy emphasis on the mechanisticrole of contraceptionas a "direct" or
"proximate" determinantof fertility. A recent article by Robey, Rutstein, and Morris (1993)
reflects this common view in statements like; "Of all direct influences, the most important is
family planning," and "differencesin contraceptiveprevalence explain about 90 percent of the
variation in fertility rates," and "fertility levels have dropped most sharply where family
planning has increased most dramatically." They downplay the adage, developmentis the best
contraceptive, contending instead

"that although development and social change create

conditions that encourage small family size, contraceptives are the best contraceptive."
According to this view, the provision or subsidization of contraceptive services offer the
possibilityof substantialreductionsin fertility rates, independentof broader developmenttrends.

The second, "desiredchildren" view, is that high fertility primarily reflects desired births
and that couples are roughly able to achieve their fertility targets. This view is held by most
economists who have studied fertility behavior. As Becker (1991) argues "major changes [in
fertility] have been caused primarily by other changes in the demand for children" and
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"improvementsin birth control methodsare mainly an induced response to other decreases in
demand for children, rather than an important cause of the decreased demand." In this view
men's and women's fertility choices, which are conditioned and constrained by the social,
educational,cultural and economicconditionsthey face, are the primary determinantsof actual
fertility. In this view, improving objective conditions for women -- raising their income,
increasing their education, encouragingempowerment-- is the only voluntary and sustainable
way to achieve the reductionsin fertility necessary to reduce populationgrowth.

The analysis in this paper demonstrates that the "desired children" view of fertility is
valid. Analysespurportingto demonstratethe dominantimportanceof the provision of family
planningare typicallybased on analyticalerrors. Using data and statisticaltechniquesthat allow
us to isolate women's fertilitydesires independentof contraceptivecosts or access, we show tnat
to a striking extent the answer to why actual fertility differs across countries is that desired
fertility differs. In countries where fertility is high, women want more children. "Excess" or
"unwanted"fertility plays a minor role in explainingfertility differences. Moreover, the level
of contraceptiveuse, measures of contraceptiveavailability (such as "unmet need"), or family
planning effort, have little impact on fertility after controllingfor fertility desires.

These conclusionsare developed in six sections. The first section makes a prima facie
case for the "desired children" view by showing that nearly all (roughly 90 percent) of the
differencesbetween countriesin actual fertilityare accountedfor solelyby differencesin desired
fertility. The second section addresses the two most important objections to using reported

5
desired fertility; the ex-post rationalizationof births and the influence of contraceptivecost or
availability on reported desires.

These two problems are surmounted, empirically and

econometrically. Third, data on contraceptive prevalence is used to show that although
contraceptive use is an obvious proximate (or direct) determinant of fertility and hence an
important correlate of fertility, contraceptiveprevalence has no effect on excess fertility (or the
fraction of unwantedbirths)and little independenteffect on fertility, after controllingfor fertility
desires.

The fourth section shows that in spite of the mechanisticlink between contraceptionand
fertility, a very small influence of contraceptive access on fertility levels is intuitive and
consistent within a choice based approach. The decision to have another child is simply too
important and too costly for contraceptive costs to play a major role. In economic terms,
fertility is inelastic with respect to contraceptive costs because contaceptive costs are such a
small component of the childbearing costs.

The fifth section assesses historical and

contemporaryhousehold survey evidencewhich supportsa finding that contraceptiveaccess has
little effect on fertility levels.

The sixth section addresses three strands of evidence often cited in support of the
importance of family planning and contraceptiveaccess; the large reported "unmet need' for
contraception, cross country evidence on the importance of family planning efforts for ferdtliy,
the rapid recent changes in fertility, and the results of the deservedly famous family planning
experiment in Matlab, Bangladesh. Each of these strands is able to show some statistically
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significant, independent, influence on fertility. However, it is also shown that none of this
evidence refutes the paper's two key contentions; that fertility is quite unresponsiveto changes
in contraceptiveaccess (or familyplanning effort) and that family planning explains very little
(at most five percent) of the large cross country differencesin fertility.

This analysisindicates that the challengeof reducing fertility is the challengeof reducing
women's fertility desires, not reducing -unwanted"fertility. The key question is how much of
fertility desires are determined by economic influences Lnd how much by social and cultural
forces. More importantly, how and when can government policy instruments effectively
influence these underlyingfertility determinants? The roles and scope for policies for increased
female schooling,improved maternaland child health, larger economicopportunitiesand higher
social status for women are critical questionsleft to future research.

Actual Fertility and Fertility Desires

The best evidence availableon total fertility rates (ITR)3 and on the desire for children
across countriesis women's responses to questionsabouttheir ferdlity behavior and their fertlity
preferences in householdsurveys. Such surveyshave been conducted to date in a large numiber
of countries by the World Fertility Surveys (WFS) and the Demographic and Health Surveys
(DHS) programs. Using these three surveys indicators of fertility preferences have been

3 The total fertility rate is a syntheticnumber calculatedas the number of children a woman
would have during her reproductive years at current age-specificfertility rates.
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derived. The first uses women'sresponsesto a questionabouttheir idealnumberof childrento conpute the "averageideal numberof children"(AINC). A second measureof fertility
preferences,the "desired"totalfertilityrate (DTFR),recalculatesthe totalfertilltyrate in each
countryfrom age specificbirth rates after subtractingfrom the numberof actual births those
prior birthsthat exceedeach woman'sreporteddesiredfamilysize (Westoff,1991). A third
approach(Bongaarts,1990)calculatesthe "wanted"totalfertilityrate (WTFR)by usinganswers
to questionsaboutwomen'sfuturedesirefor childrento classifybirths(or currentpregnancies)
as wanted or unwanted.4

TableA.1 (in the Data Appendix)presentsthe followingdata for the yearsavailablefrom
the countryWFSand DHSsurveysand the Westoff(1991)and Bongaarts(1990)papers:actual
TFR, the averageideal numberof children(AINC),the desiredtotal fertlity rate (DTFR),and
the wanitedtotal Ifertilityrate (WTFR). Also reported(to be discussedlater) are the fractionof
birthsthat are wantedfrom the Bongaarts(1990)calculationsand the fractionof womenwith
four livingchildrenwho want no morechildrenfromthe WFSand DHS surveys. There data
show the enormousdifferencesacrosscountriesin fertility. In our sample,the rangeof TlR
is over 6 birthsper woman,froma highof 8.5 in Yemenin (1979)a low of 2.2 in Thailand(in
1987). The standarddeviationof TFR is 1.5. In assessingthe impactof variousmeasureson
fertilitykeepingin mind this large range, and the large changesin fertility(of three to four
birthsper woman)the demographictransitioninvolveswill be helpful.

I The terminologyfor 'desired' and "wanted"stemsfrom Bongaarts,1990to distinguish
DTFRbasedon desiredfamilysizeand WTFRbasedon wantingan additionalchild. All three
are referredto as measuresof fertilitydesires, in spiteof the potentialconfusion.
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Even at a first glance it is apparentthat high ferdlity countfiesgenerallyhave high
desiredfertility. Figure 1 showsthe strongand tight relationshipbetweenactual ferdlityand
the three measuresof fertilitydesires. Cameroon'sactualTFR in 1978was 6.4, whereasits
AINCwas8, DTFRwas 6.1, and WTFRwas 6. In contrast,Sri Lanka'sTFR in 1987was2.6
whileAINCwas 3.1, DTFRwas2.2 and WTFRwas 2.2. The differencesacrosscountriesin
desiredfertilityare verymuchlargerthanthe differencesfor a givencountrybetweenactualand
desiredfertility.

Table1 reportsthe resultsof regressingactualfertilityon fertlity desires. Thereare two
strikingresults. Ihe fr.cdon of cross-countryfertilityvariationexplained(the R-squared)by
desiresis .92 for DTFR, .89 for WTFR, and .65 for AINC. These R2 are extremelyhigh for
cross-countryregressionsand implythac90 percentof the differencesin actual fertilitylevels
acrosscountriesare associatedwithdifferencesin desiredfertility. Highferdlityis explained
almostcompletelyby a highdesue for children.

5 The low R2 of AINCprmarily representsmeasurementerror, discussedbelow.
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Table I Regressionsof the actual total fertility rate on three measures of the desired fertility
rate for developed countries

_

_

_

_

ExplanatoryVariable
Estimation Method*

j

Average Ideal
Number of Children
(AINC)

Desired Fertility
Rate (DTFR)

Wanted Fertility
Rate (WTFR)

OLS

IV

OLS

IV

OLS

IV

.79
(.074)

.88
(0.82)

.93
(0.36)

.91
(0.42)

.95
(0.63)

.91
(0.67)

t test for a = 0

10.7

10.6

?5.5

21

15.1

12.6

t for H.# = 1

2.72

1.37

1.92

2.06

.85

1.24

.64

.92

.92

.89

.85

Coefficient
(Standard Error)

IS2.65

IV First Stage

R22

Number of observations

--

.84

--

.77

-

.84

64

64

57

57

42

42

*OLS: Ordinary Least Squares, IV: InstrumentalVariables (see discussionin text).
Note: Instrumentsused in all three IV regressions were fraction of women not wanting
more children with 2, 4, and 6 living children.

Second, the slopes of the regression lines are essentially one. This implies that actual
fertilityincreasesalmost one-for-onewith desired fertility. The third row of Table 1 shows tests
that the coefficientis one. In general, the hypothesisthat the best predictor of a country's actual
fertility rate is desired fertility (plus a constant) is not rejected. Imposing the costraint that
desired fertility affects actual fertility exactly one for one only lowers modestlythe regression's

61

explanatorypower.6

A second way to say that fertility rates reflect almost entirely desired fertility is by
examining"excess fertility", defined here as the differencebetween actual and desired fertility.
Excess fertility is neither systematicallyrelated to the level of fertility (that is, it is not higher
for countries with higher fertility), nor is it an important determinantof total fertility. If actual
fertility were importantlydetermined by both fertility desires and by excess fertility, countries
with high fertility would not necessarilyhave high Jesired fertility. This would imply that the
explanatory power of desired for actual fertility alone would be low and that the slope of the
regression of actual fertility on desired would be less than one. In the limiting case in which
fertility desires were consta.itacross countriesand differencesin excess fertility were the only
factor determiningactual fertility, the slope and the R2 in the regressions in Table 1 would be
zero. This is emphatically rejected by the data.

Women mean what they say

In order to claim that a one-to-oneand close relationshipacross countriesbetweendesired
fertility and actual fertility implies that actual fertility is explained almost completely by the
desire for children, the questionof how accurately these indicators identify and measure fertility

To .603, .900, .844 for AINC, DTFR and WTFR respectively. This is a heuristic
equivalentto the t-tests reported in Table 1 of the null hypothesisthat the coefficientequals one.
6

12
7 Taking women's reported reproductive desires at face value is often
desires must be addressed.

characterized as naive and two major objections are raised; ex-post rationalization and
dependence on contraceptive costs'. First, a woman's response to questions about desired
fertility are believed to be heavily influencedby the woman's actual fertility. That is, women
do not like to admit that they have children they did not want and hence retrospectivequestions
about fertility desires will be influencedby ex-post rationalization. Second, women's reported
fertlity desires will not reflect only child desires but will also be affected supply of
contraception, that is knowledge, availability, or cost of contraception itself would affect
reported desires. Hence desired fertlity could not be used to assess the effect of contraception.

In this sectionwe show these objectionsdo not affect the basic results. The availability
of measures of fertility desires based on both retrospective and prospective questions about
fertility allow us to use the combinationof data to solve both problems. Since questions about
future fertility desires are unaffectedby ex-post rationalizationthey can be used to solve the ex-

' In fact, one reason these reports of fertility desires have not been previouslywidely used
is the belief they have a large amount of error. Lightbourne (1987b), for instance, points out
the close correlation of actual fertlity to preferences, "most of the differencein current fertility
is due to lower rates of wanted fertility" but concludes "the current fertility desires reported in
these surveys cannot be assumed to represent a solid floor that will halt the fertility declines.'

A minor objection in this context (but major in others) is that women's fertility desires
are unstable over time and hence dynamic stochastic modelling is required. The reason this
problem is minor is that (except for AINC) we are addressing explainingthe current flen of
fertility in terms of the current flo of fertility desires, not in terms of desired fertility stocks.
Hence, timing and instability problems that are very serious in household models, that of
explainingcurrent flows by desired stocks, are not relevant in this aggregate data.
'
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post rationalization problem. Conversely, since retrospective questions about wantedness of
previous births are not affected by the contraceptive costs of preventing future births it is
independentof contraceptivecosts.

Ex-post rationalization. The average ideal number of children (AINC)9is simple and
intuitive, but has a number of serious drawbacks as a proxy for desired reproductive behavior
and is the worse indicator of fertity desires'°. Some lead a woman's response to this question
to underestimatedesired fertility while others lead to an overestimate. If a woman chooses
births to achieve a desired family size then child mortality will cause AINC to underestimate
desired fertility. Also, as one cannot choose the gender of children born, strong gender
preference (either for boys, girls, or a particular mix of each) would cause reported ideal family
size to be smaller than the number of desired births."1 A final surveying problem is that in
countries where the desired nunber of births is large, non-numericalresponses occur more

IThe question asked of women with children in the DHS on which this indicator is based
was 'If you could go back to the time you did not have any children and could choose exactly
the number of children to have in your whole life, how many would that be?'
10 One drawback of all the measures, but which will not be discussed is that generally only

women are asked fertility questions. Other research (Mason and Taj, 1987) has found that
husbands typicallydo not have systematicallylarger family size preferencesthan wives and that
actual family size usually falls somewherebetween husbands' and wives' preferences when they
differ. For instance, in Kenya, AINC is 4.4 for all women (4.8 among married women) and
4.8 among husbands.
11 For instance, if women have an ideal family size of 3 but also want at least one boy the
average completed family size will be 3.25 and if they want one of each gender the average
completed family size will be 3.5. These differences are larger than the absolute differences
between AINC and TFR in countries with low fertilty, but this effect will be smaller at higher
levels of ideal family size.
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frequently, again leaving AINC as an underestimate of desired births.'2

Due to these

limitationsAINC is mainly used as a comparisonwith the better measures; DTFR and WTFR.

A second measure of fertility preferences, the desired total fertility rate (DTFR),
calculates a desired total fertility rate from desired family sizes by subtractingfrom the number
of actual births those births which exceed each woman's reported desired family size (Westoff,
1988). A variant on this measure (Lightbourne,1988)also deletes births if they were reported
3 . Since there is a high degree of coherence between reports of desired family
as unwanted"

size and declaration that a birth was unwanted if it exceeds this size, these two measures are
very highly correlated (.98 for the 39 countries with both meassures). DTFR is therefore
essentially retrospective as it is based on answers about wantednessand excludes those past
births in excess of desired family size (even if not declared unwanted). This is an improvement
on AINC, but may still underestimatetrue desired fertility if gender preferences are strong.

Many demographers suggest that offsetting these tendencies for AINC or DTFR to
underestimatedesired fertility is that women's responses to questionsabout fertilitypreferences
are subject to psychologicalex-post rationalization,that is, women will tend to deny that their
desired family size is smaller than their actual family size. It is difficult to decide how serious

12 Yemen is a good example because actual fertility is 8.9, AINC is 5.5 but 30 percent of
women respond the number is "up to Allah." The average of numerical responses is reported.
t3 Classificationas unwanted is based on the following question women were asked in the
DHS: "At the time you became pregnant with [NAME OF LAST BIRTH] did you want to have
that child then, did you want to wait until later, or did you want no more children at all?"
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this issue is.'4 The fact often used as evidence of ex-post rationalization, that larger ideal
familysizes are stronglyassociatedwith larger numbers of currently living children, is perfectly
consistent with women achieving exactly their desired family size. Fortunately, we have two
solutions to this problem: one empirical, finding measures of desired fertility free of
rationalizationof prior births, and one econometric, using statistical techniques that overcome
the bias induced by this measurementerror.

Bongaarts' (1990) measure of wanted fertility (WTFR) avoids the potential ex-post
rationalization in AINC and DTFR of reproductive preferences by producing a measure of
desired fertilityand fraction of births unwantedbased only on questionsabout future desires, not
retrospective questions about past behavior. Bongaarts uses the answer to the question of
whether a woman currently wants another child at some future time to classify the women's
previous births (or current pregnancies) as wanted or unwanted, If a woman currently wants
another child then the previous birth is classified as wanted. This "want more" fertility rate
needs to be corrected to derive a "wanted" fertility rate to account for the possibility that a
woman may currently want no more children as the most recent birth (or pregnancy) achieved
the desired family size and for the possibilitythat some women may never achieve their desired
family size. Bongaartsuses the householdsurvey results from the WFS and DHS to make these
adjustments and calculate the "wanted" total fertility rate (WTFR) and the fraction of births

14 Women will, in fact, report desired family sizes less than actual. In Trinidad and

Tobago, 70 percent of women with 6+ children report a lower ideal number of children, as do
72 percent of women with 6+ children in the DominicanRepublic.

16
5 This measure should be free of ex-post rationalizationas it is based on whether
unwanted."

women want more children given the most recent birth, not whether the most recent birth was
wanted.

The use of two differentmeasures,one of which explicitlyattempts to correct for ex-post
rationalization, should avoid potentially spurious results due to rationalization of unwanted
births. Since the results in Table 1 are nearly identical for DTFR and WTFR"6it cannot be
the case that simpleex-post rationalizationsubstantiallyaffectsthe present findings, as these two
measures should then give different results.

Beyond the use of different empirical measures there is also an econometric solution.
Even if these indicators are observed with error there is a straightforwardeconometric solution
to this problem - the use of instrumentalvariables1 7 . An adequate instrument for the purpose
is a variablethat is correlated with the "true" desired fertility but free of ex-post rationalization.
In this case we have an excellent instrument because in addition to asking women about their

See the original Bongaartspaper for the exact detailsof the adjustmentfrom "want more"
to 'wanted" fertility rate.
15

In fact the coefficient is slightly lower on DTFR than on WTFR. The differences for
AINC for the OLS method (though not for IV) are explained below.
16

17

An instrumental variables estimator can recover a consistent estimate of a linear

regression parameter fl, where y = x4 + e, even for a variable (x) measured with error (for

example, the observed x is x = x + v where x is the true variable and v is an error) by
projecting the observed variable x' onto an instrument(z) and using only that component of the
observed variable x which lies in the space of z in the estimation of the parameters. This
purges the effect of the error componentof the observed variable (x) on the estimation of the
relationship.

17
ideal family size and wantednessof previous children, the household surveys also ask women
18 .
if they want more children and these responsesare tabulatedby the numberof living children

The final column of Table A. 1 (Data Appendix) reports the fraction of women with 4 living
children who want no more children. This varies greatly, from only 3 percent of women in
Cameroon and 3.2 percent in CMted'Ivoire to 87.7 percent in Thailand and 89 percent in
Colombia. Since these answers refer only to future desires for children they cannot be
contaminatedwith ex-post rationalization.

Note that the instrument does not use the fraction of women at various family sizes
(which would be affectedby the frequencyof unwantedbirths), only those at a given family size
who want no more children. The fraction who want no more at various family sizes is
correlated with desired fertility since the responses summarize the same distribution of desired
family size.19 Westoff (1990),has shown that the overall fraction of women wanting no more
children in a country has high predictive power for future fertility rates.

The instrumentalvariables (IV) results stronglyconfirm the ordinary least squares (OLS)

18 Includedin the "want no more" category are fecund women who want no more and those
who are sterilized, but not those that are infertile. Sterilizedwomen are includedon the grounds
that sterilization is generally voluntary and is prima facie evidence of wanting no more. Some
of the surveys asked sterilized women if they wanted more. In the surveys, the number of
sterilizedwomen with ex-post regrets (thatis, who now want more children) was typically small.
19 Say the distributionof women by their true desired number of children is represented by
a probability distributionfunction f(n). The fraction of women who want no more children who
now have N living children is cumulative distributionF(n) up to size N, that is, the fraction of
women whose desired size is less than or equal to N. These partial cumulants provide
information about the mean desired fertility since they summarize the same distribution.
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results that actual and desired fertility move one-for-one. In all cases, the point estimate on
desired fertility is approximately.9, not overwhelminglydifferent from one.2 0 The explanatory
power is still very high with the IV estimates.

If ex-post rationalization were empirically a major factor, then the estimated IV
coefficient should be smaller than the OLS estimate.2" In fact, the IV coefficient estimate is
either greater (AINC) or roughly equal (DTFR and WTFR)I. The fact that the coefficient
estimate is substantiallylarger for AINC accords well with our intuitionthat AINC is the worst
indicator of current desired fertility and suggests substantial random measurement error in
AINC, hence explainingthe low R-squared in OLS. Since the IV results are nearly identical
using instrumental variables for all three measures the econometrics suggest that ex-post
rationalizationis not an important objectionto using thesecountry aggregate measuresof fertility
desires.

Althoughfor DTFR the Ho: =1 is rejectedat modest significancelevels, mainlybecause
of the very high precision. The two standard error bound around the point estimate runs only
from .831 to .997.
20

Say the true model were that actual fertility responded to desired fertility, but only
weakly and the response to the question was the true desired fertility plus some fraction of the
excess of actual over desired. The OLS estimate of f would overestimate the true coefficient.
On the other hand, pure random measurementerror would cause the OLS estimate to be biased
towards zero. The IV estimate, on the other hand, would be consistentin the presence of either
type of error.
21

A formal Hausman (1978)test, which depends on the normalized difference of the OLS
and IV coefficients, fails to reject that OLS is consistent (at least for DTFR and WTFR) while
rejecting that the OLS results with AINC are consistent, likely due to measurement error since
the OLS estimate is lower than IV.
2
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Dependenceof fertility desires on contraceptiveaccess. Using these measures, fertility
desires to distinguishbetween child desires and contraceptive supply needs to make a critical
assumption, that these responses indicate what demand for children would be at zero price of
contraception23. Hence, the second objection to the use of fertility desires is that reported
desires might be determined by contraceptiveaccess or costs. If this were the case the use of
desired fertility, especially to distinguish alternative explanations of fertility would be
problematic.24 However, it is unlikely that the results are affected by the influence of
contraceptive access (or cost) on women's responses for four reasons. First, the survey
questions themselvesare generally structured to avoid this dependence. Second experimental
evidence on changing contraceptive costs suggests expressed desires are independent of
contraceptive access or cost. Third, the use of retrospective data purged of desired show
answers measurement error avoids this contraceptivecosts problem, as past fertlity decisions
are unaffected by future contraceptive costs. Fourth, the cost of contraception is too small
relative to the importance of the decision to play a major role.

- In the demand and supplyfor frameworkfor children one factor in the total demand for
children is the price of contraception,which influenceschild demand. By having a measure of
the quantity of children demanded at zero price of contraception (referred to here as desired
fertility, not child demand)we can identify variation of this level as demand shifts and deviations
of actual fertility from this level as the effect of supply factors. The general approach to supply
and demand for children is sometimes generally referred to as the "Easterlin synthesis"
(Easterlin, 1975), although this properly refers to a more specific set of hypotheses.
I In economicjargon, the followingdiscussionabout is the "identification"problem. Since
the quantity consumed of any commodityis determined by both supply and demand factors it
is generally impossible to determine from observation of outcomes alone whether supply or
demand factors accounted for observed differences. However, in this case, since demand for
children at zero price of contraceptionis well defined concept (unlikemost economic goods zero
price) we can use reported desires, if they are independentof supply factors, to "identify" the
demand.

20
There are two ways in whichcontraceptiveaccess could influencereported desires, either
women ignorant of contraception cannot answer such questions appropriately at all, or the
number of desired children is in part determinedby the price of contraceptionwomen face.

Do women, even in developing countries, know enough to answer questions about
fertility desires? One might argue that numerical answers are invalid because women are
innumerate or do not perceive fertility to be within the sphere of their conscious control.
However, WTFR is based only on a question about wanting another child, which does not
require numeracy nor a speculative response about a desired lifetime total. It is difficult to
argue that unedLcatedwomen, even in the absence of knowing how to avoid childbirth, would
fail to understand that the question explicitly pre-supposed that it was possible. People can
answer how tall they would like to be, even though they have no control over their height.

By the time of these surveys contraceptiveknowledgewas generally so widespread and
available that cross-country differences are unlikely to be a major factor affecting reported
fertility desires, even in high fertility countries. According to WFS and DHS surveys,
knowledgeof a modem contraceptivemethod was very high. For example, in Kenya in 1989,
TFR was 6.4 yet 91 percent knew of a modem method; in Jordan in 1990, TFR was 5.6 yet 99
percent knew a modem method, in Ghana in 1988 TFR was 6.4 yet 76 percent khiewof a
modern method. Moreover, even where contraceptiveknowledge is not widespread it is easy
to argue that the causation runs from a low desire to regulate fertility to low knowledge of
contraception, not vice versa. Particularlystriking in this regard is the fact that in many high
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fertility countries more women know of modern than traditional methods. Among married
women in Ghana, 64 percent know of the pill, but only 33 percent know of withdrawal. In
Kenya, 91 percent know of the pill but only 51 percent of withdrawal. Even in Nigeria, where
knowledgeof any methodwas only 44 percent, 41 percent knew of a modem method while only
24 percent knew of a traditional method. The fraction of women actually using the pill in these
three countriesis 1.9, 5.2, and 1.2 percent respectively, even with this widespread knowledge.
Both this low use in spite of extensive awareness of modem methods and that knowledge of
modem methodsis much higher than knowledgeof easy to discover, but not advertised, do-ityourself methods&suggests that modern contraceptive knowledge has actually run far ahead
of desires to limit fertility.

The questions elicit demand for children at zero contraceptive costs. The questions in
the DHS survey about the desired number of children (for woman with children) was 'If you
could go back to the time you did not have any more children and choose exactly the number
of children to have in your whole life, how many would that be?' The phras 'if you could
choose exactly" is an attempt to eliminate the cost or difficult of actually effecting the choice.
Also questionsabout whethera prior birth was wanted are independentof costs of contraception.
Only questions about future ferdlity desires are potentiallyaffected by contraceptivecosts.

Secondly, the strongest experimental evidence that reported ferdlity desires are
independentof contaceptive costs is from Family Planningand Health ServicesProject (FPHSP)

23 After all, Coitusinterruptushas been known at least since the time of Onan.
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in the Matlab region of Bangladesh. The experiment saturated a treatment area with
contraceptiveknowledgeand availability,with trained female family planning workers visiting
every householdevery two weeks with messagesand supplies, while a comparisonarea was (as
best as possible)left alone. From 1975 to 1990, the self-reported"ideal family size" fell from
4.4 to 3.1 in the treatmentarea, and by exactly the sameamount, 4.5 to 3.2, in the comparison
area (Koenig and others, 1992) even though contraceptive knowiedge and use increased
dramaticallyas contraceptivecosts fell in the treatment area.

The third reason why reported fertility desires appear to be independentof contraception
costs is that the three fertility measures of wanted fertility largely agree (the correlations across
countries are above .9)26and the results presented above are broadly the same with each.
Therefore, arguing that these desired measuresare seriouslyaffectedby systematicincorporation
of contraceptioncosts into expressed desire must argue that this is equally true of each measure
(and of reported unwantedbirths), which, given the differentreference timing and structures of
the question, seems highly implausible. Moreover, given our results in the previous section
showing the DTFR was not compromised by ex-post rationalization allows us to use the
retrospective data of DTFR as an instrumental variable to purge prospective fertility of
contraceptive costs. Doing so rauL the WTFR coefficient to .96
one"

-

-

indistinguishablefrom

and leaves the basic results unchanged.

' The uivariate correlations are: AINC and DTFR .956, AINC and WTFR .923,i DTFR
and WTFR .974.
The overlapping samplefor DTFR and WTFR is slightly different from that in table 1,
the OLS coefficient on WTFR is .91 in the smaller sample.
'7

11

I.I
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Fourth, it is unlikelythat desired fertility is importantlyaffected by contraceptivecosts
simply because the costs are small relative to other factors in the decision. We will return to
this in the fourth section.

Excess Fertility. Total Fertility, and ContraceptivePrevalence

Since actual fertility can be explained almost completelyby fertility desires, which are
independentof contraceptiveavailability or cost, these results place a tight upper bound on the
importance for fertilityof factors whichaffect the differencebetween desired and actual fertility
without changingdesires. Even if all of the cross-countryvariation in fertility not explained by
desires were attributableto contraceptiveaccess (whichwould be extraordinary indeed, leaving
no room to gender preference, measurementerror, etc.), it would account for atMQs10 percent
of cross-countryfertlity differences.

What then is the role of availability of cheap, effective contraception in determining
fertlity? Is it not obvious that contraceptionis an important factor in ferdlity? After all, the
probability of pregnancy can be defined as the frequency of coitus times the chance of
conceptionper coital act. Therefore, a reduction in fertility must be due to either a reduction
in coital frequencyor a decrease in the probabilityof conceivingper coital act, and certainly one
important determinant of the latter probability is the effectivenessof contraception.

But there is a clear and important distinction between contraception as a proximate
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determinant of fertility and contraceptive access as an independent, causal determinant of
fertility. Indeed, the present cross-countryevidence shows (as many others have found) that
contraceptive prevalence (the fraction of women of reproductive age using contraception) is
strongly negativelycorrelated with fertility. However, this empirical fact could be the result of
any one of three mechanisms; increased contraceptive availability affects desired fertility,
increasedcontraceptiveavailabilityleads to lower fertilitybecause the gap between desired and
actual fertilityis lower, or changesin fertilitydesires lead to changesin contraceptiveprevalence
as people use more contraception to achieve their fertility targets.

In all three cases,

contraceptionis a proximate fertility determinant. But access to contraceptionin the first two
cases would also be an independent,causal determinant. As the previous section ruled out the
first possibilitythis section will examine the possibility that contraceptiveaccess lowers fertility
by lowering the gap between desired and actual fertility.

Since actual fertility increases roughly one-for-one with &dsiredfertility the difference
between actual and desired fertility is a relatively good measure of "excess fertility." By
combiningthe three derived measuresof excess fertility(IFR-AINC, TFR-DTFR,TFR-WTFR)
with the fractionof births that are unwanted,we have four semi-independentindicatorsof excess
fertility.

28

Actual use of contraceptiondepends on both the demandand the supply, so contraceptive

The fraction unwanted is not self-reported but calculated by Bongaarts and is not
independent of WTFR, it largely agrees with reported unwantedness.
28
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prevalence is not, by itself, an indicator of contraceptiveaccess. However, if it were the case
that cheaper or more widely availablecontraceptionled to substantiallyless excess fertility then
one would expect the absolute amount by which fertility targets were missed would decrease
with contraceptiveprevalence. This is clearly not the case. Table 2 regresses each of the four
measures of excess fertility on both total and modem contraceptiveprevalence (CPV) reported
in the WFS and DHS surveys. There is no statisticallyor practically significant, negative effect
of CPV on the magnitudeof excess fertility.

Intriguingly, independentdata on the percentage of pregnancies or births self-reported
as unwanted shows that the fraction of fertility that is unwanted is higher in many developed,
low fertility countries (for example, France 16, United States 10, Hungary 14, Finland 10
percent United Nations 1987) than in many poor, high fertility, countries (for example, Ghana
4.2, Uganda 4.6, Sudan 3.8, Pakistan 13 percent). In our sample the fraction of fertility that

is excessor unwantedis not stronglypositivelycorrelatedwiththe levelof fertility. The highest
fractionof wantedbirths by the Bongaartsmeasureare in high fertlity countrieslike Senegal
(TFRof 6.6, 91 percentwanted)and Cameroon(TFRof 6.4, 94 percentwanted). The fraction
of unwantedbirths actually increaseswith contraceptiveprevalence. The data, moreover,
suggeststhe percentageof fertilitythat is excessactuallyincreaseswith contraceptiveuseP.

I If the regressionswererun in percentagedeviationsfor the otherexcessfertilitymeasures
(thatis, the dependentvariablewere OJT1-TFR)/TFR,whereTFR is desired)then the signon
contraceptiveprevalenceis (exceptfor AINC)positiveand statisticallyquite significantso that
percentageexcess fertilityincreaseswith contraceptiveprevalence. This probablyis just an
artifactof the fact that it is harderto hit lowerferdlitytargetsbecausemoreyears of effective
protectionare needed. If the absolutedeviationis invariantwith respectto CPV the percentage
deviationis inverse.
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Table 2 Relationshipbetweencontraceptiveprevalence (CPV) and excess fertility
Total Contraceptive
Prevalence

Modem Contraceptive
Prevalence

N

R2

Coefficient
(t)

R2

DependentVariable

Coefficient
(t)

TFR - Average ideal
family size

-.005
(.94)

.013

-.0078
(1.24)

.022

71

.003

.016

.0017

.004

65

TFR - Wanted TFR

-.0005
(.13)

.000

;0004
(.08)

.000

47

Fraction of births

.002
(2.85)

.153

.0025
(3.05)

.172

47

TFR - Desired TFR

unwanted

(1.02)

(.50)

Figure 2 illustrates the correlations between TFR, CPV and desired fertility (DTFR).
CPV is stronglynegatively related to actual fertility (the R-squared is .72 in this sample). But
CPV is also strongly negatively related to desired fertility, even though DTFR is independent
of access. Moreover, CPV has no relation at all with excess fertility (the difference of actual
and desired).

The data are inconsistent with higher CPV lending to lower absolute (or

percentage)excess fertility.

Figure
cn I

2: Relationship
between
and excess fertility
'emenIK

contraceptive

prevalence

and actual,

I

0
Kenya

-0

-

Maurinda.l.
tor4Cop
1 \engo.,.

Syria

Ourutenegol
Cameroon
Ghana

-

N

,

.-

.

desired,

<1.

Benin
Jordan
Togo
Kenya

Gh

Sudan

j

Botswona

Haiti

d9onglade

-

TFR = 7.2 - .064*CPV
N=65, R2=.72

otemranexico.
~~~~~Morocc
Tunisia
Domir gppPe

LO~

Egypt

Bo

gwacl

lio

Indonesi

2rimbobwe

Colombia

GuyOo

cuador
KoreaFiji

Venezuel
exTu
ico

SriLanka
n

C

~~~~~~~~~~~~~~~

dd~~~~IndonTesil
oo

toRic
ni

SriLanka
Pdftoloqsd
N

.

0

I,

10

I

20

I

.

30
Contraceptive

I

I

40

50

prevaience

.I

60

70

0)
YemenAR-ll
YemenAR

0

Kenya

DTFR = 6.4

N=65

-

-

.067*CPV

-

R2=.69

MaudYt¶16:°oa
~ Senegal

-s

Benin

V~~ganda

o

1t

~~~Liberia
eroon
Ghana

Cm

9D

L negol
Nepal e
ea
Sudan

IY ~
11tt

Syria
Jordrinswana

\Togo

9anglade
M r
xi
Pakistan
Haiti oroc
Indonesi
C]

<laraguay
Zimbabwe
Panama

Egypt

bia

>

W"IIA

Venezuel

mbia

_Boh6ankgypt

Ecua

t

exico

Ca taRic

~~~~~~
n"i
di
PeAjndonTrinidad

N

.

0

I . I.

I

I

10

20

*

I

30

Contraceptive

*

I

40

Prevolence

~~~~~~~~~~~Dom

Sri La ftj

-bia
b w~~~~~~~~~~~~~~~

I

50

60

70

Excess IFR

0
|

o

N=65 , R2=.02

-

-

.8 + .003*CPV

Kenya
Peru

Peru

Pakistan
Egypt
Togo
Egypt
lbiviisiuica
Morocco
Hoiti
Mexico Malaysia
Ghana M6goiaGwatemal
Ecbuiind

Ecuador
Colombia Tunisia
Mexico

Brazil

Jordan

UgandhrurSifnegal

we

x
O
0__

0

Trinidad

Trinidad Venezuel

Ye8NAuR
Su4iiberia
Mali

Guyana
IcidL0aay

O_ Mauritan Lesotho

0

Come
Set

00

Ivnryr-n

SriLankdh.

Fiji

reTya Indonesi

Panama

Benin

land

Portu ga

l

Botswana

Ghana
O~

Co taRic

Indonesi

1

10

20

30

Controceptive

40

Prevalence

50

60

70

28
If, instead of excess fertility, we regress the TFR on fertility desires and add
contraceptiveprevalence, we can ask whatadditionalexplanatorypower contraceptiveprevalence
gives over and above desired fertlity3. Table 3 shows the magnitudeof the impact of CPV,
althoughstatisticallysignificant,is extremelysmall. An exogenous 10 percentagepoint increase
in modem contraceptiveprevalence, holdingdesires (DTFR) fixed would reduce actual fertility
only by .17.

In a 1977 survey, Haiti's desired fertility was 4.3, while modern CPV was only 4.7
percent; whereas Zimbabwe'sdesired fertilitywas also 4.3 (in 1989), but modemnCPV was 36.2
percent. If somehowHaiti's modem CPV could be raised to Zimbabwe's level, holding desires
constant, by how muchwould fertility fall? The regression estimates suggestthat this extremely
large, eight-fold, expansion in CPV would reduce fertility by only about .5, half a birth per
woman's lifetime, just 10 percent. This small simulated effect the regresion estimates is
plausible, as fertility in Haiti was actually only about .4 of a birth higher than Zimbabwe's
fertility (TFR of 5.6 versus 5.2), despite the large difference in modern contraceptiveuse.

This is more fair to contraceptiveprevalenceas the regressions in Table 3 impose than
the coefficient on desired fertility is one. The incremental R2 is still appropriate, given the
identificationassumption(discussedextensivelyabove), that contaceptive supplydoes not affect
reported fertility desires.
30
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Table 3: Regressionsof actualfertiUtyrate on measuresof desiredfertility
and contraceptiveprecedenceor familyplanningoffset

With and withoutFamily
PlanningEffort

Withand without
ContraceptivePrevalence
DTFR

Desiredor Wanted
Fertility

.894
(25.3)

Modem Contraceptive
Prevalence

WTFR

DTFR

.742
(13.5)

.912
.772
.877
(16.07) (0.55) (25.8)

-.017

-.014

(3.41)

(1.94)

W`TFR

.802
.887
(16.99) (16.11)

.753
(11.7)
l

FamilyPlanning

-.007

-.012

Effort

(2.21)

(3.31)

R2

.910

.852

.863

65

.914

.920

65

47

47

.855

.885

I_I_I

I

I.I

(Unadjusted)

N

.925

65

65

lI

46

Note: AUlregressionsare OLS. Absolutevaluesof t-statisticsare in parenthesis.

This small estimatedimpact is in sharp contrast to common statementslike "a 15
[percentagepoint]increasein the of contraceptionprevalencedecreasesfertilityby nearby one
child per woman' (Family Health International,1990). Actually, the numbers behind the
differentstatementsagree,just the causeand effectare exactlyreversed. The simplebivariate
relationshipbetweenTFR and modem CPV does indeed suggestthat increasingCPV by 15
percentagepoints would reduce TFR by about a birth per woman (e.g. 15*(-.071)=1.063'.
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Fifteen percentage points is quite a large increase, the average modem CPV for
developingcountries(in this sample,whichincludesvariousdates)is only 23 percent, and the
standarddeviationis 17 percent.

46

30
However, usingthe estimatesof the DTFR-modernCPV relationshipin reverse we find a 1 birth
per woman decline in DTFR would cause about a 15 percentage point increase in modem CPV
(e.g. (1/-0.073)= 13.7) 32. But a 15 percentagepoint increase in modern CPV holding desired
fertility constant (for instance would be caused by a shift in contraceptiveaccess) leads to only
a decline in TFR of only .25 births (e.g. .017*15=.25). Failing to account for the cause of the
shift in CPV in bivariate relationships leads to an overestimate of the independent effect of
contraceptionby multiple of at least four. Nothing useful at all can be inferred from a strong
cross sectional relationship between contraceptive use and fertility alone about the effect of
expanding access on fertility.

Although CPV is an important proximate(or direct) determinantof fertility rates, after
controlling for variations in desired fertility contraceptiveprevalence has an empirically small
effect and explains only 1-2 percent of cross-countryfertility variation. When modern (total)
CPV is added to the fertility regression the (unadjusted)RI increases by only .015 (.011) with
DTFR and .011 (.022) with WTFR. Variationsof CPV explain at most 2 percent of fertility
variations, after controllingfor desires. Contraceptionis not importantas a caual or ind

ndent

determinant of fertility. Contraceptiveuse is higher where fertility is lower primarily because
desired fertility is lower, which leads to both lower fertility and higher contraceptive demand
and hence use.

These numbers are slightly different than those in figure 2 because this uses modem
CPV, while the figure uses total CPV. The numbers for modern CPV are larger than for total
CPV.
32
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Prevalencedoes not measureaccess. Some have gone beyond prevalence and argued for
the important role of contraceptiveaccess and a large influence of family planning on fertility
using quantitativesubjectiveindicatorsof the strengthof country's familyplanning effort (FPE)
developed by Lapham and Maudlin (Lapham and Maudlin, 1984). They rate numerically the
strengthof each countries family planningprogram along thirty different dimensions, including
several dimensionsof contraceptiveaccess. These FPE indicators have been used in empirical
work to assess the impact of family planningprograms on fertility. Robey, et al (1993) cite this
research as proving "independentlyof the effect of social and economic changes
planning played a significant role in reducing fertility

.... "

-

family

Many believe "Laphamand

Maudlin's analysis shows that .... the independenteffect of program effort is somewhatgreater
than that of socioeconomic development" (editorial in International Family Planning
Perspectives, 1984).

However studies relating fertility to family planning activity and development (Lapham
and Maudlin, 1984, Bongaarts,Maud!inand Phillips, 1990,Maudlinand Ross, 1991, Bongaarts,
1992) suffer from three (fatal) flaws in empirical implementation. They limit the indicator of
developmentto a single index, which causes two problems. First, this aggregation of various
economic or social indicators -- such as per capita income and infant mortality -- into a single
index imposeson the empirical results that each element of the developmentindex affect fertility
exactly the same33. Imposing this false constraint on the data increases the portion of fertility

I For instance, if one has an index of developmentthat consists of three elements, say per
capita income (Y), infant mortality (M), and literacy (L) with weights ay, a,, a, , then DI
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not explained by "development"and hence the fraction which is potentiallyexplained by FPE.
Second, the use of a developmentindex excludes all other social indicators not in the index
importantly, female schooling. This will also inflate the amount of fertility explained by FPE.
Third, these studies generally ignore the potential endogeneity, that is that FPE responds to
changedfertility desires and not vice versa. With the combinationof these three effects it would
be possible to find with empirical data an arbitrarily large effect to FPE, even controlling for
a developmentindex, even if the true effect of an exogenous increase in FPE were zero34.

These flaws are not hypothetical,as the results are completelydifferentif desired fertility
or its socioeconomicdeterminants are controlled for properly. If FPE is added to fertility
regressions which control for desired fertility (as above with adding contraceptiveprevalence)

=

ayY + amM + a,L . Entering this into an equationfor fertility with a variable -epresenting

family planning efforts FPE would be: TFR = #DI + 5FPE + e. . This form impose that
income and infant mortality have numericallyexactly the same impact on fertility.
3 As a simple, hypotheticalexample: the true model was that fertility was determined by
income (Y) positively and female education (FE) negatively and a random term:
TFR = ,B Y +

B2 FE

femaleedcuation, DI

=

+ e . Say the "developmentindex" gave equal weight to income and
ao*Y

+

aI *FE . If FPE were related positively to female education,

FPE = 8 *FE + rj then a regressionof TFR on the developmentindex and FPE can produce
large and significantnegativeeffects for FPE (with the size determinedby the error terms and
cross correlations of Y and FE), in spite of the fact that, by construction, FPE has no
independentimpact on TFR at all in this hypotheticalexample.
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the estimated impact of FPE is statisticallysignificant, but quite small". The coefficient on
FPE is -.007 (t-statistics2.21) using DTFR and -.012 (3.31) using WTFR. This implies that
a move from zero FPE to the mean level of country effort, holdingdesired fertility fixed, would
reduce fertility by only between .22 and .37 births per woman (e.g. -.007*31.4=.22)36. Even
in the absolute extreme case of moving a country from no family planningprogram at all (zero
FPE) to the largest FPE in the sample (80 percent of the maximum)would reduce fertility by
only .56 and 1 births, a very small fraction of the differences in actual fertility. As with
contraceptiveprevalence, the incremental explanatory power of FPE in both regressions was
very low, .006 (DTFR) and .03 (WTFR), hence FPE explains at most 3 percent of fertility
variations.

Although desired fertility is independent of contraceptiveaccess (and from the Matlab
evidence family planning effort) the assertion is stilr more problematic with respect to overall
family planning effort, which includes information disseminationand encouragementof small
families. However, two recent studies (Schultz, 1993, and Subbarao and Raney, 1993) show
once the effects of the various socio-economicvariables are not artificially constrained and

Since the FPE numbers are availableonly for 1972, 1982and 1989 and the dates of the
surveys are fixed various ways of matching FPE to surveys were tried (e.g. using the closet
year, using the average FPE). The use of the closest PPE score preceding the survey data is
used because it gave results most favorable to FPE. For instance, using the closest FPE score
gave smaUercoefficients, -.003 and -.009 using DTFR or WVTFR.
35

I' The FPE indicators are expressed as a fraction of the maximumeffort, so the scale is 0
to 1n0. The mean level of effort in our sample is 31.4.
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endogeneity is accounted for the empirical estimates of FPE effect are small (everi possibly
zero)3 7.

This is consistent with the view that fertility desires are largely determined by

socioeconomicforces other than family planning and that fertility desires determine fertility.

Using data across countries and over time and controllingfor female and male education
separately and other factors38 Schultz (1993) has four findings. First, in a reduced form
equation (with child mortalityexcluded as potentiallyendogenous)the largest estimates of the
FPE impact are found. Even here the statisticallysignificantestimate is empiricallyquite small,
-.019 (only slightlylarge than our highest). Moving from no family program at all (FPE equal
zero) at all to the average level of FPE would decrease fertility by only about .65 births39 .
Second, the fraction of fertility variation explained by differences in FPE was less than 5
percente. Third, after controlling for the potential endogenietyof FPE (that is, that is caused

37 Earlier studies found this suggestionsof this same effect, as for instance Lapham and
Maudlin, 1985find that FPE "explains"ninety percent of contraceptiveprevalenceas a bivariate
regressor but when socioeconomic effects are controlled for separately (although without
separating male and female education)the incrementalexplanatory power of program effort is
about seven percent.

Also in the regression are GDP per adult, urbanization, fraction of male labor force in
agriculture, religion dummies(Catholic, Muslim, Protestant), and child mortality.
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Subbaraoand Raney 1993 also find in a cross-countryregression explaining 1985 TFR,
after controlling for the 1970 male and female secondary enrollment, GDP per capita,
urbanization, and populationper physician, the effect of increasingFPE by one unit was -.021,
striking similar to the Schultz reduced form OLS results.
39

I This low additionalexplanatorypower is not surprising,given the high level of predictive
ability of socioeconomic variables alone, especially once male and female education are
distinguished. For instance, Barro and Lee (1993b)using GDP per capita, mortality variables,
and their new data on male and female education stocks, explain (log) fertliy with R-squared
values of .90 across countries, and even .63 in for changes from 1965 to 1985.

35
by rather than causes, changingfertility desires) the estimateof FPE is positiv, but statistically
insignificant. Fourth, the time series variationusing fixed effectsestimates finds no empirically
significanteffect for FPE at all.

Supplyand Demand for Contretion.

Child Costs, and Fertility

The apparent paradox about the importanceof the "supply' of contraceptionon fertility
stems from linguistic confusion about the term "supply." Since in the demographer's terms
(Bongaarts, 1978), contraception is an important proximate determinant of fertility (in a
mechanicalsense the probability of a birth in any givenperiod is the product of coital frequency,
natural fecundity, and contraceptiveefficacy), this is at times taken as evidence that expanding
the 'supply' of contraception is an important condition for reducing fertility. However, this
confuses an expansionof the "supply" of contraception- the entire schedule of the amount of
contraception that would be available at various prices

-

with an expansion in the "quantity

supplied" of contraception - the amount supplied at a given price.

The finding that

contraceptive use (quantity supplied) increases as fertilty declines does not imply that
contraceptive supply (usuaUyreferred to as "access" or "availability") is an important causal
deterninant of ferdlity declines.

A large increase in contraceptiveprevalence may be the result of a movement along a
given supply curve of contraceptionas demand for contraceptionshifts due to changed demand
for children caused by factors independentof contraception (for example, increased women's
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education,householdincomeor childmortality).In thiscase,a highcorrelationof contraceptive
prevalence(the quantitysuppliedof contraception)with fertilityis the result of shifts in the
deriveddemandfor contraceptives,not shifts of the supplycurve itself. The impact of an
exogenousfall in the price of contraceptiveservices(wherethe price includesthe total direct
costs to the user, includingtravel, inconvenience,servicequality, methodsuitability,etc.)
causedby a shiftof the entiresupplyrelationis determinedby the elasticityof the demandfor
contraception. If the demand for contraceptionis inelasticwith respect to the cost of
contraception(as we argue below is the case intuitivelyand empirically)then a shift of the
supplyrelationwould have very little effect on the use of contWaception
(and a fortion on
fertility).

This impliesthat all cross-countryor householdcalculationsthat show strongstatistical
relationshipsbetweencontraceftiveuse and lower fertilitythat do not adequatelycontrolfor
shiftingdemandare simplynot to the pointin assessingthe implicationsof a shiftin the supply
of contraceptives. Any correlation,no matterhow perfect, betweencontraceptiveuse and
fertilitymay simplyrepresentmovementsof quantitysupplied.

Figure3 illustratesthis pointwitha hypotheticaldemand-supply
diagram. Supposethat
the demandfor contraceptionis entirelyderivedfrom the demandfor limitingchildbearingand
that dependsonly (for simplicity)on women's wages(w). Also supposethat the supply of
contraceptionis privatebut receivesa per unit subsidyfrom the governmentof s. If women's
wages rise from w to w' then the demandfor contraceptionshifts and total contraceptive
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prevalence(quantitysuppliedwhich equalsquantitydemanded)increasesfrom Q to Q' in a
movementalong the givensupplycurve.
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If, on the other hand,the governmentincreasesthe per unit subsidyon contracption,
that wouldshift the supplyrelationfrom s to s'. In this diagram,lower contaceptivecosts
inducedby the subsidyonly inducesa small increasein quantitydemanded(from Q' to Q")
becauseit is assumedto be inelastic.
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Is the available evidence consistent with this view -- an elastic supply of contraception
and an inelasticdemand for contraception,and more especiallyan inelastic demand for children
with respect to contraceptivecosts? Demand for children must be inelastic with respect to total
contraceptioncosts (which again subsumes price, information, access, and availability) both
because demand for children is relativelyprice inelastic and because contraceptioncosts are a
very small fraction of total child costs. The marginal cost of avoiding the birth of a child is
generally trivial compared to the marginal cost of having a child. Table 4 presents various
estimates of the monetary cost of avoiding a single birth through the use of various forms of
contraceptionin developingcountries. These costs depend on the cost per couple per year and
number of years of use to avert a birth. The full costs are somewhat difficult to pin down as
we neither want public cost per user (which may overstate the marginal cost) nor prices paid by
users (which often include a substantialsubsidyelement). The range of estimates is large, but
a fair guess of the cost range for the pill (a relatively expensive temporary method typically
chosen to space, not limit births, and hence a high side estimate)would be $30-$100 per birth
avoided. For ending reproduction, sterilizationis a much cheaper option as it avoids all future
births. Its cost per year of protectionis low, ranging from $8.9 from $2.9. A very high-side
estimate of the typical total direct contraceptivecost per avoided birth for a woman would be
$50 per birth avoided.4 '

41 Even these numbers must be a substantial overestimate of the minimum monetary cost
of achievinga given level of fertility. Any given target level of familysize can be achievedwith
post-partum amenorrhea and abstinence combined with rhythm to space and sterilization to
terminate. Moreover, all of these cost estimatesof course ignore the difficultand delicate issue
that there exists a backstop effective method to avoid conception with zero monetary cost:
abstinence. The true cost of this method would require a calculation of the benefits foregone
from coital abstinence. This is not zero and not infinite, but narrowing the range further is
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Table 4 Estimates of the cost of avoiding a birth in developing countries
Study

Country/Region

Method

l
l

A) Molyneauxand
Diman (1991)
l

_______________

Indonesia

__________________

Per couple
year

Per averted
birth

protection

Pill
_______________

$14
$11.2

$49

(insertion)

B) World Bank
(1992)

SSA
ME&NA
LAC
Asia

Pill
Pill
Pill
Pill

$27
$43
$48
$14

$94.5
$150
$168
$49

C) Cochrane and Sai
(1991)

Sri Lanka
Pakistan
Jordan

per user
per user
per user

$9.2
$22
$31

$31
$71
$88

Nepal

per user

$80

$330

Philippines
Thailand
Jamaica

pill
pill
pill

$8.3
$8.5
$8.3

$29
$30
$29

Morocco
Intdonesia

Sterilization
Sterilization

$8.9
$2.9

._______________

D) Schwartz,
and others (1989)
E) Cochrane,
Hammer, and

j

others (1990)

F) Schearer (1983)

l

20 Median
Countries
14 Median
Countries

pill

$33.5

sterilization

$12.25

Notes: A) Reports commercialprices (which are several multiples the public sector price), B)
reports summaries from surveys of commercialprices, C) reports public family planning
expenditures per user, D) reports mean prices paid by users, E) reports cost to the user, F)
reports unsubsidizedcommercialprices, sterilization assumes 15 years of use. All costs have
been translated to 1992 prices.
A child is well known to be tremendouslymore costly because a birth generally obligates
the parents to incur a stream of large annualexpenses. While measuringthe total cost of a child

problematical.
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with precisioi, is impossible, we can fix some orders of magnitude. Table 5 presents various
estimates of just the direct money expenditures for maintaininga child expressed as a fraction
of adult consumptionor household income. These are derived from "equivalencescales" and
represent roughly the additional income a household would need in order to maintain its
consumptionof non-childgoods after adding an additionalchild. A child costs between 30-50
percent of per adult consumption.

In addition to these direct monetary expenditures of a child, there are the substantial
opportunitycosts from the time allocatedto child care, whichmay be as high as the direct costs
(Lindert, 1980, Joshi, 1990). For example, evidence from the rural United States in the early
twentiethcentury suggestswomen spent 10 hours per week caring for young children. Women
aged 15-39 in a Javanese village spend 8.9 hours weekly on child care plus another 17.2 on
household food preparation and 10 on other household maintenance(amounts which are also
likely to be higher with a larger family). Women aged 15-39 in a Nepalese village spend an
estimated 8.9, 15.4 and 6.7 hours on the same three activities. There are some economies of
scale to children in both monetaryand time costs, and older children do help with household
tasks, factors which make higher order births less costly. But these economies of scale are
probably played out quite rapidly and the time costs of caring for higher order children are still
substantial. These are only the direct time costs and likely understate the impact of children on
women time use allocation and also do not account for changesin women's productivityin other
activities, due to pregnancy or lactation.

41
Table 5 Direct cost of a child as a fraction of adult expenditureor householdincome
Fractioaof
Study

Sandy~
~~~~~~~~~~~~
fSuyCDSUPOlI___
Year
Adult
Countty
of Studly
Coasumption

Deatonand
Muellbauer(1986)

Sri Lank
Indonesia

Hendemson
(1950)

Gaat Britain/
low income

1938

41%

29%

Ehpenahade
ad

USA/lowincome

1972

40%

18%

Ulewwe(1987a
and1987b)

CMedilvoite

Calhoun
(1986)

Chougvatana
ad
ohens(1982)

Peru
hailand(Bangkok)

1969-70
1978

I

onz

enra
Cal

HouseholdIacome
Is 1ta_
jd
2nd

3rd_

30-40%
30-40%

1985

17%

33%
33%

1985-6
1978

19.2%
1

1

Suppose that, on the basis of these estimates, the direct monetary costs are 20 percent
of household income and all other indirect costs (including costs not typically measured such as
matemal mortality risks) are half of that amount. Total annual costs of an additional child would
be 30 percent of annual household money income'2 . To calculate the lifetime cost of additional
child these annual costs need to be summed. Tables 6 and 7 show the discounted value of direct
and total costs for various levels of annual household income (and various discount rates). Even
for the poorest economies with average household income of $1,500'3, the total discounted cost
(at 5 percent) of a child is over $5,000. This is two orders of magnitude (100 times) larger than
the cost of avoiding one additional child.

This ratio is even higher for higher levels of

It will be noted that the indirect costs are non-monetary and hence 30 percent of money
income does not imply 30 percent of tQt income, inclusive of male and female non labor
market time.
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43 For instance, a country with per capita personal income of $300 and average household
size of 5 has an average household income of $1,500. For instance, average household
consumption expenditure in Ghana in 1987-88 was $1,680 when per capita GDP was around
$400.
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household income.'
Tale 6 Estimated lifetime child costs for various levels of household income
Average household income

J

Direct

Total child costs

$1,500

$3,450

$5,250

$3,000

$6,900

$10,500

$6,000

$13,800

$21,060

Measuring either the cost of avoidinga birth or the costs of a child are very difficult,
both conceptually and empirically,and both of these estimates are subject to a wide margin of
error. Nevertheless, it is very difficultto gainsay differences of two orders of magnitudeor
larger. The cost of avoiding a child is very small relative to the cost of having and raising a
child.

Table 7 Child cost as a multiple of household income for various assumptions about cost.
discountrate
Fraction of Income
|

Discount Rate

15%

20%

30%

3%

2.1

2.8

4.1

5%

1.75

2.3

3.5

1.2

1.6

2.5

10%

i

4 Although of course this raises the difficulty with defining 'child costs' (see Birdsall,
Cochrane, and van der Gaag, 1987). Presumablyparents at higher levels of incomecould raise
a child for the same money cost as could lower income parents (although that might require
feeding the child much less well than the adults). However, in contemplatingan additionalchild
parents can be expected to anticipate actual conventional expenditures for parents similarly
placed, not the minimum feasible ccs: of raising a child to maturity.
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Obviouslythere is a counterbalancinglarge flow of benefits to parents generated by an
additionalchild, as evidencedby the simple fact that people express strong desires for children.
The decisionto have another child is based on comparingtotal (gross) costs of childbearing to
the total (gross)benefits to find the net cost (or benefit) of an additionalchild. Even if the net
cost of a child is very low, and does not rise with family size so that larger family sizes are
desirable, this does not imply that the gross costs are small, only that the gross benefits are
large. For instance,if children work for income or help with householdchores (child feeding,
water, or firewoodgathering), this raises the benefits relative to costs and hence raises the net,
but not the gross, cost.

One of the benefits of childbearingis avoidingcorntraceptioncosts. If gross benefits are
large relativeto contraceptivecosts, then even very laugeperc,ntage differencesin contceptive
costs wouldlead to small changesin the gross benefitsof a child. This would lead one to expect
that the demand for children would be very inelastic, or unresponsive, with respect to
contraceptivecosts, simply because they are a small fraction of total costs. An analogy would
be to think of households' decisions to purchase a major consumer durable, such as an
automobile. There is a large flow of gross costs (purchaseprice, gas, repairs, motor oil, etc.)
balancedagainst a large flow of the benefits from the services the automobileprovides. People
purchase cars as long as the net benefit per dollar is greater than that from other goods, which
impliesthat the net benefit at the optimalconsumptionlevel is very much smaller than either the
gross cost or gross benefit. One could ask, how manyadditionalcars would people buy if motor
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oil were free?45 Not many. Of course, this is not to say that people make decisions about
children the way they do about cars, but the principle -- that small componentsof cost have
small affects -- is the same.

Some would argue the cost of contraceptionis irrelevant for many couples since they
can't afford it. However, being so poor as to not afford contraception would also imply, a
fortiori, that another unwantedchild isn't affordableeither. Moreover, if costs per couple year
of protection are $15.50, then even for a household of four at an internationalpoverty line of
$1 per person per day (see World DevelopmentReport 1990), contraception would cost 1
percent of household income. While this is a burden, 1 to 3 percent is roughly the same
percentage of income that low income householdsin poor countries devote to expenditureson
tobacco.

This intuitionabout respensivenessof childbearingto contraceptivecosts derived from
comparing relativecost shares, hence that child demand will be inelastic, accords well with the
few Lmpiricalestimates of the price elasticityof the demand for contraceptives. A review of
such estimates cited in a recent report finds that estimated elasticities for individual modes of
contraceptionare quite low. Schwartzand others (1989) show a price elasticityof the demand
for the pill of -.0C3in the Philippines,-.08 in Jamaica, and -.09 in Thailand. These elasticities

45 The cost in the United States of an automobile per 10,000 miles in 1989 was estimated
at $3,820 (StatisticalAbstractof the United States, 1991). Assumingthree oil changesfor every
10,000 miles and $15 per oil change (only $5 of which is for oil), this suggeststhat motor oil
is about the same fraction of cost (1 in 100)as is the cost of contraceptionin the gross cost of
a child.
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of particular methodsoverestimate the elasticity of total contraceptiveuse to price changes as
they include the effect of substitutionbetween contraceptivemethods (for example, switching
from the pill to IUD). A study in Indonesia (Molyneauxand Diman, 1991) finds the net price
elasticityof all contraceptiveuse with respect to pill prices is only -.02, a fifth their estimated
pill use elasticity of -.11. This implies that a 100 percent increase in pill prices would only
reduce modern contraceptiveuse by 2 percent. The Indonesia study estimated that a doubling
of all contraceptivemethod prices would reduce use by just 3 percentage points, from 43 to 40
percent.

Even these small responses of contraceptive use responses overstate the elasticity of

fertili to contraceptiveprices if some of this effect is a shift from modem to non-modern
method use. Among the alternatives to modern contraceptivesare less effective forms of
contraception(for example, rhythm, withdrawal)and more effective (but psychologicallymore
costly) forns of avoiding births (for example, delayed marriage, long post-partumabstinence)
so that even the small price elasticity of modern contraceptiveuse must substantiallyoverstate
the responsivenessof fertility to contraceptivecosts.

Schultz (1993) also includes the price of oral contraceptivesin a regression that links
fertility with various determinantse in a sample of LDCs and finds it small and (barely)
statistically significant. The implied elasticity of fertility with respect to (pill) contraception

I The regressors were: women's wages, men's wages, GDP per adult, urbanization, child
mortalityrates, year dummyvariablesand three variables for the fraction of populationwhether
Catholic, Protestant, Muslim.
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costs is .05 (higher prices raise fertility). With these estimates reducing the price of oral
contraceptivesfrom the mean of $38 per year to zero would decrease fertility by less than 5
percent, about .26 births.

This small relative componentof contraceptivecosts in the total costs and benefits of a
child is of course relevant to the early discussionof whether desired fertility is determined by
contraceptivecosts. The fact that contraceptivecosts are not the major element in the child
bearing decisionreenforces all of the above arguments that individualscan and have correctly
answered survey questions about how many children they would have if contraceptionwere
perfect and free.

The question of the supply of contraception is altogether more difficult to address
empirically,as in many countriesthe market has been dominatedby governmentor government
regulation. However, since the costs and benefits of contraceDtionare primarily private4'and
there are no significanteconomies of scale in provision, it is not clear why the private market
would not adequatelymeet the effectivedemandfor contraception,as it doeswith so many other
goods'.

While there are information gaps and people must learn of the benefits of

contraceptionin order to have demand, this is certainly not unique to contraceptionand is a

I While there are some argumentsthat children produce negativeexternalities,so that their
social costs are greater than private costs, this effect is small relative to the enormous private
costs discussedabove.
' As one observer pointed out, if Coke can be in every village in Africa then so could
condoms.
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probelmsolved with the introductionof any new product or service. Especiallysince most
contraceptivesare internationallytradable(except,of course, for componentsor procedures
whichrequireclinicalservices)it is difficultto see why,in the absenceof govemmental
barriers
and activeopposition,the supplyof contraceptionwouldnot be elastic.

Hstorical and HouseholdEvidenceon ContraceitiveAccess

Almostby definitionthe historicalevidencesuggeststhat moderncontraceptiveaccess
wasnot a necessaryconditionfor loweringfertilty. Manysocietieswere able to achieverates
of fertlity substantiallybelowthosecurrentlyobservedin developingcountrieswellbeforethe
advent of any modern meansof birth control. While crude birth rates are not directly
comparablebecauseof differencesin demographicstructure,it is strildngthat crudebirth rates
around1800in Europeancountries(about31 births per 1,000)were roughlyequalto thosein
lower-middleincomecountnestoday(30birthsper 1,000)and a quarterlgwerthanthat of the
low incomecounties (38 births per 1,000) (rable 8). The lack of any modernmeansof
contwaception
did not preventeighteenthcenturyEuropeanpeasantsfrom achievinglevelsof
ferdlitylowerthan those observedtodayin manydevelopingcountrieswithnon-contraceptive
practices(e.g. highage at marriage)playinga role. The very unevenprogressof the fertility
revolutionbothwithincountriesin Europeand acrossEuropeancountriessuggeststhat shiftsin
4
contraceptivetechnologyor availabilitywere not a majorfactorin the fertilityrevolution.

49 The historical,especiallyEuropean,fertilityrecord was early on used as an argument
againstthe importanceof contraception
in the demographictraisitionandis citedas an argument
by Becker,1991. However,the factmoderncontraceptionwas not necessaryhistoricallydoes
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Table 8 Crude birth rates (births Mer1.000 population)in Europe. circa 1800 and in selected
developingcountriesor rezions, 1990

Europe, circa 1800

r

country or
I| Developing
region, 1990

|

Denmark

29.9

Nigeria

43

France

32.9

Bolivia

36

Germany'

39.5

Algeria

36

Norway

27.2

India

30

Sweden

28.7

China

22

ULT'

30.3

Average low income

38

(excluding China, India)

Average

30.6

Average for lowermiddleincome

30

1. United Kingdom, 1838; Germany, 1817.
Source Mitchell, 1978 and World DevelopmentReport 1992.
A great deal of householdevidenceis also consistentwith the view that fertlity variations
are not due to natural fecundity differences and that cost of contraceptionor proximity to
contraceptive outlets are not large determinants of fertility, after controlling for fertlity
desires.0

Rosenzweig and Schultz (1987), use birth histories of Malaysian women to

disentanglethe relative influence on completed family size of estimatedcouple fecundity. If
fertilitycontrolwere impossible(or very expensive)then each couple's natural fecundityshould

not imply it will not be an independent factor if introduced,which is a stronger statementthat
our evidencesuggests.
50 This is not intended as a review of the literature. This section simply shows that the
reported cross-nationalresults are not sharply at odds with the household literqture. The
literatureon the impact of familyplanning programs, more broadlytakenthan just contrawption,
is discussedin a subsequentarticle.
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explain a large fraction of couple's actual fertility differences. In contrast, their estimates of
couple's fecundity,althougha statisticallysignificantdeterminant, explainsonly 2 percent of the
total variability of fertility. This is even a smaller fraction than they found (Rosenzweigand
Schultz, 1985) in the United States, where they find 10 percent of fertility is explained by
fecundity.

Gertlerand Molyneaux(1992)use Indonesianhousehold surveydata on fertilitycombined
with district and subdistrictlevel data on economic conditions, schooling,and familyplanning
program efforts to explain the large (25 percent) decline in fertility from 1982 to 1987. They
fnd that as a proximate determinantincreased contraceptive use explains 75 percent of the
fertility decline. However, after accounting for changes in demand for contraception,their
estimate is that exogenousvariationin family planning inputs accounts for only 4-8 percent of
fertility decline, and point estimates of the magnitude of the impact are small and not
significantly different from zero.'

Similarly, Pitt, Rosenzweig, and Gibbons (1993) using

Indonesian data over time at the subdistrict (kecamatan) level find that after controlling for
program placement, no statisticallysignificant effect of family planning clinic placement on
fertility. These papers are confirmation with household data that very strong associations
between changes in contraceptiveprevalence and fertility change are perfectly consistentwith
a very small, or even zero, effect of supply shifts of contraceptionon fertility.

In their weightedfixed effects estimates of fertility change their four measuresof subdistrict level familyplanningeffort (monthlyfamilyplanning worker visits, villagecontraceptive
distribution centers, number of health clinics, numbers of family planning field workers) were
individuallyand jointly not statisticallysignificant.
51

so

In a series of papers Cochrane and Guilkey(1991, 1992aand 1992b)estimate the effect
of contraceptive access or family planning effort after accounting for fertility demand in
Zimbabwe,Tunisia, and Colombia. In Zimbabwe,they find that although receipt of a family
planning messagehas some effect on women wantingto spacetheir children, neither receipt of
a family planning message nor the presence of a communitybased distributor (CBD) has any
significanteffect on the fraction of women wanting no more children. They also find that of
seven indicators of family planning access only one (presenceof a CBD) had even a modest
effect on the use of modem contraception, given fertlity intentions.' In Colombia, none of
3 were significant in reduced form regressions for
the family planning access variables"

contraceptiveuse. In structural equations explainingcontraceptiveuse, either in total or for
individualmethods (pill, TUD, traditional), none of the access variables were significantat the
5 percent level. However, the effect of fertlity intentionswas large and strongly significant.
For Tunisia, they find moderately more positive results for the impact of access on use, as
methods available and having received a message are both significant detenninants of
contraceptiveuse, although these are still much less importantthan ferdlity intentions'.

52 The seven indicators of family planningaccess used were five locational variables (the
presencewithin 5 kilometers of a family plaming clinic, a hospital, a mission, a health clinic,
or a pharmacy) and two additional variables (the receipt of a family planning message and the
presence of a CBD).
53 The seven access variables were: number of methods available, receipt of a family

planningmessageand the presence within 5 kilometersof varioussources of supply (doctor, two
differenttypes of clinics, a hospital or a pharmacy).
I The estimates for the influence of access must be consideredan upper bound access as
havingreceived a message is treated as exogenouseven thoughcertainly a woman with stronger
desire to control fertlity, even for a given level of expressed ferdlity intention, is more likely
to seek out and recall having received a message.
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There is also some householdevidence of an experimental nature bearingon this issue.
55
The Contraceptive Distribution Project in 1975 divided the Matlab region of Bangladesh

randomlyinto villages in the treatmentarea, in which households receivedcontraceptives(pills
or condoms) free -- delivered to the door, and a comparison area with only the regular
government program. The findings from this attempt to bring about a large reduction in
contraceptivecosts in the treatmentarea were that, in the second project year, the total fertility
rate was 1.8 percent higher in the treatment area, in spite of the expanded access (Stinsonand
others, 1982).

Some householdevidence, surveyand experimental, is consistentwith the findingsfrom
the cross national data that althoughcontraceptionand its expansion is an importantproximate
determinant of fertility, this is almostexclusivelydue to shifts in the demand for children which
shift the demand for contraception. Very little of householdvariation in fertility, either in crosssection or over time, is attributableto variations in the supply of contraception.

Evidence to the contrary

The evidence so far shows that high fertility is largely desired and is not primarily a
consequenceof the difficultyor expenseof controlling fertlity. How does this evidence square
with the evidenceoften cited to supporta large role for contraceptiveaccess and familyplanning

55 This was prior to the more extensiveexperiment FPHSP describedabove and discussed
in more detail below that began in October of 1977.
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programs? We will examinethree strandsof this evidence;the existenceof a large "unmet
need"for contraception,the ongoingfertlity changein developingcountries,and finally the
evidencefrom the widelycited experimentin Matlab,Bangladesh.

'Unmet ne

There is a large (andwidelycited)bodyof evidencethat a substantial

5' for contraceptionexists. This mightsuggestthat fertilityrates are affectedby
"unme.tneed"

accessis unimportant
a lackof availablecontraception.However,the findingthatcontraceptive
as a determinantof total fertility is consistentwith these findingsof "unmet need' for
contraception.The figuresfor "unmetneed"assumethat everywomanwho reportsherselfas
not wantinga childimmediatelyand not currentlyusingcontraceptionis in 'need' of modern
contraception.Besidesits conceptualdrawbacks(seebelow)thisconstructvastlyoverstatesthe
potentialeffectof improvedcontraceptiveprovision.

accessare not empirically
The levelof "unmetneed"or othermeasuresof contraceptive
importantdeterminantsof fertility. Calculationsof thefertilityreductionsfromreducing'unmet
aboutthe effecton fertility,for instancethat
need"are generallybasedon idealizedassumptions
all womenwouldthen meet their spacingand limitingfertilitytargetsexactly". In order to
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"Unmet need* is left m quotationsas in the currentdiscussionit is a referenceto a

specificconceptused in discussionsof familyplanningprograms,not a use, of the term.
-' Thisis an importantdistinctionbetweentheapproachin thispaper and manycalculations
doneclaimingto demonstratethe importanceof access. We focuson the crosscountryvariation
in fertilityor excessferdlity,comparingthesein countriesat variouslevelsof access,FPE, or
"unmet need.' We do not assume that excess fertility can be eiminated entirely.
Econometrically
speaking,we examinethe impactof shiftsalong a regressionline (the slope)
acrosscountries,rather than shiftingthe line for all countries(changingthe constant). We do
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calculate the actual effects of changes in "unmet need," table 9 reports coefficient and the
incremental R2 from includingvarious measures of contraceptive availability- "unmet need",
percentage of demand satisfied, and proportion of exposed women who do not want more
children but are not using contraception- in the regression explaining total fertility after
5 8. Only between 4 percent and 6.5 percent of the fertility
including desired fertility (DTFR)

variation is accounted for by variations in 'unmet need" or variants on that measure5 '.
Calculations below suggest that "unmet need' could be reduced by improved contraceptive
access by only about one-third. By these esdmates, even reducing "unmet need" by one-third
(about one standard deviation)by eliminatingall access related "unmet need' would reduce
fertility by less than half a birth.

S

not make hypotheticalcalculationsas to what fertility would be if all mistimed or unwanted
births are eliminatedbecause since that never happens in any country, it is simply irrelevant.
" The "unmet need" is only available for DHS countries so the sample sizes are much
smaller.
The fraction of variation explained (the R2) is a function of the variation in the
independent variable and the magnitudeof the impact of variations. In this case, the small
fraction of variation explainedis not due to low variability of unmet need, but simply because
the estimated impact is small.
59

54
Table 9 Estimates of the relationship between various measures of "unmet need" for
contraceptionon actual fertility. controlling for fertility desires (DTFR)

Coefficient

t-stat

N

Incremental
R2

"Unmet need"

.056

6.8

25

.056

Percentageof total contraceptive

-.036

4.4

25

.039

.141

8.91

25

.064

demand satisfied

Percentageof currently married
fecund women not wanting
more children not using
contraception

_

The cross-countryestimates in table 9 together with reference the figures on "unmet
need" in table 10 can illustrate the impact of a very large reductionin "unmet need". In Ghana,
if "unmetneed" were reduced by a third, from 35 percent to 23 percent, or 12 percentage points
(which is actually more the total estimated access related non-use of 7 percent), this would
reduce fertilityonly from 6.4 to 5.7. This result is intuitivelyquite plausibleas Ghana's DTFR
is 5.4 and 90 percent of births are wanted.60 The evidence of substantial "unmet need" for
contraception is thus compatible with a practically quite small (although statistically quite
significant)effect of contraceptiveaccess on fertility.

The combination of very high t-statistics with a low fraction of the total variation
explained highlightsan important point in interpretingthe statisticalresults shown in Table 9.

60 Since .9 * 6.4 = 5.7, this implies that all unwanted births would be eliminated, which

suggests that even this modest reduction in TFR is likely to be an overestimateor that such a
reduction in "unmet need" is not feasible.
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The fact that the point estimate is a small absolute number with a high t-statistic implies very
precise estimates,whichmeans that not only can we rule out zero effect (that is, reject the t-test)
but we can also rule out anything much larger than the empirically small estimated effect as
well. For instance, while the point estimate of the effect of decreasing unmet need by a third
of the average (eight percentage points) is a reduction in TFR of .46, even if we add two
standard deviationsto the point estimate, the simulated fertility effect of the same reduction in
"unmet need" is an only slightly higher. .58 births."'

The evidence of large "unmet need" for family planning (Westoff and Ochoa, 1991) is
often cited in discussions of the effect on populationgrowth of increased provision of family
planning services (UN, 1991, World Bank, 1993b), but given the evidence above how large is
the potential?

First, it must be recognizedthat the assumptions"unmetneed" reflects women who want
family planningservicesor that unmet need could be zero under some access conditionsare both
false. Althoughgeneral usage ranks "needs" higher in the hierarchy of want than "demands"
or "desires"in calculating"unmet need" all womennot wanting a child immediatelywho report
not using contraception(evenfor reasonsother than cost or availability,for example, infrequent
sexual activity,don't like the side effectsor have religious objections)are classifiedas 'needing'
contraception. In Sub-SaharanAfrica, only 37 percent of those with "unmet need" intend to use
contraception,even though 85 percent know of a modem method. Therefore, women who have
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For example, .056+2*(.00828)=.0725 and .0725*8=.58.
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no demonstrateddemand nor expresseddesire for family planningare reportedas "needing" it.
"Unmetneed" doesnot reflectjust women who want contraceptives(supplyneed)but also those
women who require motivation to want what they need. This usage is consistentonly with
either a very broad, or very paternalistic, definition of 'need."

This is important because the fraction of women not using familyplanning because of
access, the supplyportion of "unmet need", is quite small. In many of the surveys, typically
only one-quarterto one-thirdof women who report that they "wouldnot be happy if they were
to becomepregnantin the next few weeks" who are not using contraceptionreport contraceptive
supplyor access (taken broadly to include knowledge,availability,or cost) as the major reason
for not using family planning6'. Since access is not the issue for much of "unmet need" even
costless availability of contraception would not drive "unmet need" down very far, a point
confirmedby the existence of substantial"unmet needweven in counties with excellentaccess
(table 10).

See the footnotein Table 10 for the exact survey questions. It can be legitimatelyargued
that this understatesthe importance of access. Access may not be named as the primary reason
althouthis a factor. Also, better access could reduce or change other reasons for non-use, like
like fear of side effects.
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Table 0 Estimatesof 'unmet need'. demand satisfied. and access relatednonuse. selected developing
countries., 1985-91

fecmd mnied
womenwhodon't
wadnt
moreebildren
who arenot using
contnreptio

Pemtentage
of womennot using
contraceptiondueto access

Year

*Unmet
Need*

Permentage
of
'demand' satisfied

Percentage
spacih
danand satisfied

DHS

1988

26.9

53.6

46.4

6.5

|Bumndi

DHS

1987

25.1

25.8

24.7

5.1

Ghana

DHS

1988

35.2

26.8

23.4

7

Kenya

DHS

1989

38

41.5

27.7

11.S

14.1

LAberia

DHS

1986

32.8

16.4

15.4

4.6

2.5

Mali

DHS

19S7

22.9

17

18.9

4.3

Nigerib

DHS

1990

-

Sudan

DHS

1990

Togo

DHS

19t8

40.1

23.2

22

8.5

Uganda

DHS

1989

27.2

15.2

9.5

5.2

11.4

Zimbabwe

DHS

1989

21.7

66.5

73.1

8.1

3.8

Country

Sub-Saran
Afrs
lBotswana

Ash

S9ey

DefinitionI

Definition2

-

3.6

7.0

_

-

6.3
_

____

-_

_

_

_

_

_

2.6

___

Indonesia

DHS

1987

16

Pekisdn

DHS

1991

-

Sn Lanka

DHS

1987

12.3

81.3

60.9

4.1

1.8

TMailand

DHS

1987

11.1

85

72.9

4.3

0.3

MiddleEst andNorth Ahca

73.8

62.5

5

11.1

75
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[

DHS

1983

25.2

58.4

35.8

9.8

Moroceo

DHS

19S7

22.1

59.1

48.1

6.5

Tunisia

DHS

1938

19.7

70

54.2

5.

37.1

15.2

74

5*7

Egypt

LtinAmekea adthe Caibbeam
Bolivia

DHS

1989

35.7

43.4

Brazil

DHS

19S6

12.

3S1.6

Colombia

DHS

19t6

13.5

30.1

69.7

6.2

Dominicn Republic

DHS

19S6

19.4

69.9 -

46.2

6.3

Ecuador

DHS

19S7

24.2

62.5

43.7

10.5

El Salvador

DHS

1935

26

64.1

36.3

8.1

uatetncb

DHS

1937

29.4

43.3

23.1

9

Mexico

DHS

1987

24.1

66.7

52.1

9.3

Penu

DHS

1991

Peru

DHS

1936

27.7

53.3

51.6

13.1

TrinidadandTobago

DHS

1937

16.1

74.2

66.1

6.7

11.4

_

0.6
0.2

0.9

.
6.0
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then,
much?veay
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A secondreason why "unmetneed" doesnot have the large fertilityconsequencesone
mightexpectis that a substantialportionof "unmetneed' consistsof womenwho are currently
pregnant (or amenorrheic)whose pregnancyor most recent birth was either mistimedor
unwanted. These temporarilyinfecundwomenaccountfor betweenone-thirdand one-halfof
Africancountries.The "unmetneed' alsoincludea substantial
all "unmetneed"in Sub-Saharan
fraction of women with demand for spacing, that is, who want more children but not
3 Whileincludingthesetwogroupsare relevant,table 10reportsthe total "unmet
immediately.'

need' alongsidethe most relevantgroup for determiningtotal completedfertilitylevels, the
fractionof currently married fec-nd women wantingno more childrenwho are not using
contraception.Thefractionof all "unmetneed"that consistsof this groupis typicallylessthan
a third of all "unmetneed", with a medianfractionof only 6.5 percent. For instance,in
Uganda,27 percentof womenare said to have "unmetneed" but only 5 percentof married
fecundwomenwantno morechildrenand are not usingcontaception. Whileboththe question
of the fertilityimpactof spacingand the questionof the appropriat treanmentof pregnantand
amenorrheicwomenare difficult,it is nonethelessinterestingto note that large "unmetneed"
nunbersoffecundwomenwishingtolimitnotusingcntraction.
figuresameconsstentwithverysmanll

6a Increaseduseof contraceptionfor spacingalso may have someeffecton ferdlity,but if
spacingleft total fertilitydesiresunchangedthen althoughimmediateuptakeof contraception
wouldinitiallylowerobservedTFR (as womenearly in reproductivecareersbegan to space)
overtime this differencewouldbe erodedas olderwomenbeganhavingthe childrenthat were
spacedpreviously(perhapsnot completelydueto infecunditybeforereachingthedesirednumber
of children). The questionof how to measurethe fertilityaffects of avoidedbirths due to
spacingwhichmay occur later is difficult,but it is clear meetinglimitersdemandis of more
relevancefor fertility.
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Fertility change. Some argue that the magnitudeand rapidity of the ferdlity transition
in developingcountriescompared to the historical transition in the now developed countriesis
a strong argument for the importanceof familvplanning programs. Robey et al (1993)argue
"The differencesbetween fertility declines in developing countries today and those seen in
Europe may best be explained by differences in the approach to family planning." If
contraception or improved family planning were driving ferility declines, they should be
accompaniedby a reduction in excess fertility.

But the impressive declines in fertility observed are due almost entirely to equally
impressive declines in desired fertlity, not by reductions in excess fertility, as would be
expected if expansionof contraceptiveaccess were driving fertility declines. Only seventeen
countries have complete survey data at two points in time". In that sub-sample the actual
fertility decline observed was 1.08 births. Desired ferdlity (DTFR) fell by a L1= amount,
1.32 births6'. Excess fertility, the differencebetweenTFR and DTFR, decreased in only 6 of
the countrieswhile rising in eleven. Even in those six countries where a closer match between
actual and desired fertility contributed to lower fertility, it was generally by a small amount.
Only in Thailand did the reduction in excess ferdlity account for more than a quarter of the
fertility decline. Even in Mexico, where fertility fell by 1.7 births between 1976 and 1987,
desired fertilityfell by 1.6, while excess fertilityreductionsaccountedfor only .1 births. Since

64 Neither the timing nor the span between the two surveys is uniform across countries.
The period covered is between 7 and 12 years.

6

These are the averages, the median falls in TFR and DTFR are exactly the same, at 1.2.
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DTFR is not affected by contraceptiveaccess, the increasedexcess fertility observed in eleven
of these counties with declining fertility suggests that decreases in desired fertility lead and
causesubsequentincreasesin contraceptiveuse and reductionsin actual ferdlity, rather than vice
versa.

Moreover, most of the intuitive appeal of an argumentbased on the speed of the current
demographictransition is lost once it is recognized that differencesin family planning are just
one small aspect of differences between tday and Europe's historical transition. In many
developingcountries which experiencedrapid fertility decline everything happened faster thar.
for the now develupedcountries; mortalityfell faster, incomesrose faster, education expanded
more rapidly. Compare for instance Thailand with the United Kingdom. According to WPS
and DHS data Thailand's TFR fell from 4.3 in 1975 to 2.2 in 1987, a fifty percent fal (to near
replacementlevels)in just twelve years. By comparisonGreat Britain's fertility transition was
very long, with crude birth rates (admittedlya crude proxy) falling fifty percent only over the
course of fifty years. However, infant mortalityin Thailand fell 60 percent in 25 years, from
roughly 100 the early 1960's to around 40 by 1985 (UnitedNations, 1992). On the other hand,
from a level of 160 in 1800British infant mortalitytook 120 years to faUsixty percent (and did
not reach 40 until after 1945)". Thailand's real per capita income has tripled in the thirty
years since 1960, whereas it took British per capita nationalincomealmost ninety years to triple

I British infant mortality and crude birth rates are for England and Wales and are taken
from Mitchell, 1978.
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information,discussedfamilyplanning needs and offered a varietyof contraceptiveservices (the
pill, condoms, IUDs, injectables). The other half of the Matlabregion received no additional
familyplanningservices beyond the usual availability of governmentservices.

The project began in October 1977and achievedalmost immediatelya large increase in
the contraceptiveprevalence rate and a decrease in the fertility rate. Within 18 months
contraceptiveprevalencein the treatmentarea rose from 7 percent to 33 percent (Phillipset al,
1988) and by 1990 estimates were that contraceptiveprevalencein the treatment area was 57
percent comparedto 27 percent in the comparisonarea (Koenig,et al, 1992). Fertility rates also
fell in the treatment area relative to the comparison area. By 1980 the total fertlity in the
treatmentarea had fallen 24 percent compared to the comparisonarea (5.1 versus 6.7), a gap
of 1.6 births that has been roughly maintained since61 .
I

This project proves that family planning activity can have a role in the deterniinationof

fertility. Does this experiment refute either of our paper's main contentions; that the
responsivenessof fertility to incremental changes in familyplanningactivity is small, and that

I The fact that contraceptiveprevalence increased by much more than fertlity fell is due
to greatlyincreasedcontraceptiveuse in the treatmentarea for spacing,markedby three striking
facts. First, in 1990the use of pe,manent contraceptivemethods(femaleor male sterilization).
those preferredby limiters, was f ct:uallyhigher in the comparisonarea (9.9 percent) than in the
treatmentarea (8.8 percent). Similarly, the use of contraceptionamongwomen wantingno more
children barely 1 Treasedin the treatment area from 1977 to 1984, from 45.6 percent to 49
percent whileo .ose wantingmore children use almos' quadrupledover the same period, from
6.8 percent to 26.3 percent. Third, only 12.4 percent of the increasedcontraceptiveuse can be
attributedto increased use among limiters while 57 percent is due to increased use. by spacers
((Koeniget al. 1992, Koenig, et al, 1987)

62
(between 1855and 1939)67.Similarly,the expansionof education has happenedextraordinarily
rapidly in Thailand, the proportion of adult women with no schooling dropped from 60 percent
to just 20 percent in just twenty five years (Barro and Lee, 1993).

Similarlyrapid improvementsin mortality, income and education are true of other rapid
ferdlity transition cases (e.g. Indonesia, Korea, Taiwan (China)). Therefore on mere speed
alone it is impossible to attribute any effect to modem contraceptives and their availability.
Studies of the underlying causes of rapid ferdlity transition in these case reveal that attributing
all (or in some cases, even a substantialfraction) of the fertility decline or its speed to family
planning programs per se vastly overstates the program effect (Schultz, 1987 and 1992,
Hernandez, 1984).

What about the Matlabdata?. Perhaps the most famous controlledexperiment examining
the effects of family planning activitieson contraceptiveuse and fertility is the Family Planning
and Health Services Project (FPHSP)carried out in a research stationof the InternationalCenter
for Diarrheal Disease Research, Bangladesh(ICDDR,B) in the Matlab region of Bangladesh.
This project provided half of the villages in the region (the treatment area) with very intensive
family planning services, includingvisits every two weeks to each currently married, fecund
women by a full-time project employee (generally a married, contracepting, well-educated,
female village resident from an influential family). This family planning worker presented

67 According to national income figures in Deane and Cole, 1967. Needless to say there
is some uncertainty, Maddison, 1991, reports GDP per person less than doubled between 1870
and 1938.
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very little of cross country differencesor changesin fertility are (or are likely to be) explained
by differencesin contraceptiveaccess or familyplanningprograms? No. The fertility changes
were large not because fertility was particularlyresponsive but because the effort was massive
and expensive. This program expense makes it unlikely that this degree of effort will be
replicated at a national scale in Bangladesh,or anywhere.

The FPHSP experiment took "contracepting"costs from about as high as they could
possibly be and drove them to aboutas low as they possibly be, substantiallycheaper than free.
The price of contraceptinghas at least six components: the money cost of the contraceptive
service, the search costs of acquiringinformnation
about contraceptionand where to purchaseit,
the time and travel costs to obtain contraception,the 'variety constraintwcost', the side effects
of contraceptiveuse, and, the psychiccosts of using contraceptionin the face of perceived social
or familial disapproval. Prior to the experiment many of these costs were very high. The
Matlabregion is predominantlyMuslimand most womenobserve 'purdah' involvingsubstantial
restriction on women's movements outside the home, making both the costs of acquiring
information and the costs of obtainingcontraceptivesdramatically higher than in most other
cultures. Moreover, in 198442 per of womenin the treatment area perceived disapprovalfrom
their husbands or others (DeGraff, 1991).

69 This is the cost to the user of not getting exactly the variety he/she prefers. This cost
is recognized is the economics literatureon product differentiation. This may account for a
significant fraction of the additional contraceptiveuse, as most of the additional use in the
treatmentarea has been of injectables,whilein the comparisonarea the use is predominantlythe
pill and sterilization (Caldwell and Caldwell, 1992).
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The program reduced all of these costs to as low a level as possible. Contraceptiveswere
provided free avoiding money costs. Contraceptionwas delivered to the home (except when
requiringa clinic)avoiding travel and time costs. A broad varietyof methodswere offered and
used70. The recruitmentof educated village women to providecontinuous(fortnightly)contact
and support was a deliberate attempt to overcome both the costs of obtainingcontraception in
7 " and to reduce the suffering from
a traditionalsocietyand social and familial disapproval
side

effects. Even for goods provided "free", the user bears all but the money costs, the FPHSP
made contraceptingmuch cheaper than free.

Given the tremendousdecline in contraceptingcosts and truly amazing sustained effort
(an 35 year old woman would by now have received over 300 visits from a family planning
worker) a fertility decline of 1.5 births (or about 25 percent) in Matlab seems perfectly
consistent with all the other evidence (the close link of desired and actual fertlity, lack of
contraceptiveprevalenceeffect on excess fertlity, small independentimpact of family planning
effort, low contraceptiveprice elasticities, limited effect of "unmetneed' measures)that fertility
is substantiallyinelastic with respect to costs of contraceptiveaccess or family planning effort.
We are not arguing fertility is invariant with respect to the cost of contrception, just that it is

' Only 21 percent of women in 1990 used the pill. One lesson of the prior contaceptive
supply saturation experiment in Matlab (ContraceptiveDistributive Project) may be the deep
unpopularityof the pill, especially as opposed to injectables. Also the Matlab data show a
relatively high rate of switching from one method to another as consumers try a method and
become dissatisfied,indicatinga potentially large variety preferenceproblem.
This may be successful. DeGraff (1991) reports that a woman in the who perceives
disapprovalfrom her husband or others is 51 percentagepoints less likely to use contraception
in the treatmentarea but 88 percentage points less likely in the comparisonarea.
71
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sufficientlyinelastic to make cost variationsan unlikelysource for explainingor causingmajor
demographicchanges.

This fertility reduction came at a sufficientlyhigh cost to make it not replicable either
at national scale or world-wide. Table 11 presents estimates of the cost of the program. The
total costs include many costs not directly related to the project (such as data collection,
international technical assistance,and non-servicerelated overheads). While it can be argued
these costs should be discounted, the role of international technical assistance was likey
important in the successof the project and may be critical to replicability. Even taking the "core
service" costs, they amount to over eight dollars per woman, which in Bangladeshis 5 percent
of GDP.
Table 10: Costs of the Matlab (FPHSP)experimentand Bangladeshgoverment
expenditures on family planning in 1985 (in 1992 $).

Cost
('000)

Cost per woman

Cost per woman
aged 15-49 (% of
GDP per capita)

Total cost

$386.255

$17.27

10.0%

"Core service" cost

$188.718

$8.44

4.9%

Public expenditures

$45,400

$3.38

1.8%

in Bangladesh

Notes: Based on Simmons, Balk, and Faiz, 1991 and Nag, 1992. Number of women
15-49 in treatment area is 22,370. Per capita GDP in 1985 was $150. All 1985 dollar
figures were transformed to current (1993)dollars by the US CPI.
The core service program costalone is thirty-fivetimes average public expenditurelevels
on family planning per married woman of reproductive age for four componentsof family
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planning (contraception,staff training, IEC, and compensationpayments) in Asian countries
(Sanderson and Tan,

1 99 3 )fl.

Bangladesh has by far the highest family planning expenditures

73, at .41 percent of GDP and
in Asia for these four components
total expenditures on family

planning are 1.8% of GDP per MWRA, about a third the Matlab 'core service" program cost.
Worldwidetotal expenditures on family planning (public and private) are about .6 percent of
GDP per capita per woman of childbearingage (World Bank, 1993)74.If the Matlab level of
spending(as a fraction of GDP7 5) were to be achieved worldwide familyplanning expenditures
would need rise to over $40 billion, an eight to ten fold increase over current levels.

How muchdid costs decline? While the "core service' cost reflects the cost of delivering
the additionalservices, even thought the additional costs of the total project were not spent
directly on the project they reflect the better design and implementationof this project, which
may be reflectedin lower contrappptingcosts to users for a given expenditure. Taking the total

72 Sandersonand Tan (table 4.2) show public family planning related expenditures per
MWRAfor these componentsfor ten Asian countries (excludingChina). The average level is
.14 percent of GDP per capita. The staff costs are excluded because of the difficultyl of
accountingfor differencesacross countries in the allocation between family planuing and other
activities.

I It is worth noting external funding is 60 percent of Bangladesh'stotal public spending on
familyplanningprograms, also the highest in Asia.
74 World Bank, 1993 (table 4) estimates between4 and 5 billion (in 1988dollars for family
planning expenditures in 1990 (they use $4 billion). Taking $5 billion (to be generous)
combinedwith 1.04 billion women of reproductiveage and the average developingcountry GDP
per capita of $840 (from the World Development Report, 1992).
5 The fraction of GDP is relevant because the major costs of the service are personnel,
whose costs rise roughly one for one with GDP. A more sophisticatedcalculationcould assume
equal costs for internationaltraded components, but would come with much the same figures.
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cost decline to womenversus the governmentprogram to be somewherebetween2.5 and 5 times
the expenditurelevels elsewherein Bangladesh. Calculatinga crude elasticitywith a 25 percent
fall in fertlity suggestsan elasticityof fertilitywith respect to contAceptingcosts of between 16 and -.063X6.This number is certainly consistentwith other results, as seen when expressed
in elasticityform. From table 3 the elasticity (at the means) of fertility with respect to PPE is
between -.04 [(.007)+(31/5)] and -.074, with the elasticity with respect to CPV is -.074 or 061. These are not of course directlycomparbleas we do not know the elasticity of FPE and
CPV themsleveswith respect to expenditures. The fertility elasticitywith pill prices of -.05 and
the overall price elasticitiesof contraceptiveuse of around -.1 are also broadly consistent. A
calculation assuming constancy in percentage changes with elasticities of -.1 suggests an
exgoenous doubling of family plaming expendituresin low income countries excluding China
would reduce ferdlity by about one half a birth per woman7.

Put another way, the cost per birth averted by the program was $180 in 1987 and 120
ment of Bangladesh's GDP per capitaP. At this cost as a fraction of GDP ber both averted

This is just the crude calculationof the ratio of the percentage fall in fertlity (25 percent)
to the fall in costs (between 150 and 400 percent).
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I Taldng the percentage increase times the elasticity times the actual fertility gives the
figure (e.g. (l00)*(.l)*(5)/100 = .5). We take 5 as the typical TFR of low income countries
he unweightedaverage is 5.9, populationweightedaverage is 4.5, the medianis acually over
This points up an important distinctionbetween costs to a couple of avo.dinga birth that
is unwanted and the costs through public action of averting a birth. Use of the fomer to
estimate the latter is often done, but is completelyerroneous conceptuallyand can be wrong
empiricallyby orders of magnitude. The contraceptivecost of avoiding a birth cannot even be
an approximationto the costs of averting addtionalbirths through family planningexpenditures.
7
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a doubling of family planring expenditureswould reduce the rate of natural increase by one
tenth of one percentage point (a decline ir the CBR from 30 to 29)1'. These are crude
calculations, most fertility reduction would happen in the poorer of the countries rather than
equiproprtionatelyby populationso the average dollar cost would be lower. Neverthelesseven

the most optimisticassumptionsabout the likely course of family planningexpenditures,
independentvariations(as opposedto increasesin responseto increaseddemand)are unlikely
to play a majorrole in reducingferdlitylevels,if the Matlabcostsare any guide'.

Conclusion

The conclusionthat followsfrom the evidenceand analysispresentedis that because
fertilityis principallydeterminedby child desires, contraceptiveaccess (or cost) or family
planningeffort more generallyare not a dominant,or typicallyeven a major, factor in
8 ' In conclusion,we would like to add five final comments.
determiningfertilitydifferences.

?9 Again,a very crudecalculationbasedon a reductionof the CBR from 30 to 29 witha
1990developingcountrypopulationof 4,145 millionimplies4.1 millionbirths averted with
1990GDP in developingcountriesof $1010impliesat 120percentof GDP per birth averted
impliesincreasedexpendituresby $5 billion.
I Interestingly,the Simmons,Balk,Faiz 1991articlearguesthe Matlabprogramwasmor
cost effectivethan the regulargovemmentprogramin cost per birth averted. This appearsto
be mainlybecausethe governmentprogramis so ineffectivein avertingbirths. However,if this
is the case then the assumptionsaboutcost per birth avertedare optimisticand hencethe costs
of fertilityreductionwouldbe even higherat moretypicallevelsof programeffectiveness.
We do find in someinstancesof a statisticallysignificanteffectof contraception,but the
impact is alwaysempiricallysmall whenjudged by practicalimpact or explanatorypower.
Optimistsmaypointto the 3-5percentthatcontraceptivesupplydoesexplain,as opposedto our
pessimisticemphasison the 95-97percentit does not.
"
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These comments do not follow directly from the evidence presented here but are more
speculativeas to broader implicationsand suggestiveof future research.

First, some might argue that we are attacldnga straw man, since no one really believes
that the cost and availabilityof contraceptivesis importantfor fertlity. As for what is popularly
believed, we can do no better than quote Paul Kennedy'srecent book (Kennedy, 1993) in which
he summarizeshis view of the settled conventionalwisdom on family planning:
"A detailed proposal for dealing with the demographicexplosion in developing
countries would simply repeat what numerous studies by international agencies
have pointed out: that the only practical way to ensure a decrease in fertility
rates, and thus in populationgrowth, is to introducecheap and reliable forms of
birth control."
We could not have invented a clearer and more articulate statementof the view we argue is
wrong.

Second, among experts in the field, there has evolved a more subtle view. Decades of
promotingcontraceptionhave convincedmanythat supplyis not the only problem. Some would
argue that what we are saying is already well-known,that is, to achievefertility reductions, one
must change desires an improve contraceptiveaccess. But we suggest the evidence presented
2 A low level
here shows that it is fertility desires and nQ contraceptiveaccess that matters.0

of desired fertility appears to be both necessary ad sufficient for low fertility. Desire to

I Of course, it is always true that changing fertility desires ad increased contraceptive
access cause fertility reductions in the trivial sense that gin andtonic make you drunk.
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regulate fertility calls forth the requisite level of contraception, either from the private or
governmentsources. In contrast, an improvementin contraceptiveaccess (as distinguishedfrom
contraceptive use) is neither sufficient n=r necessary for large fertility reductions. In
economist's terms, the fact that the quantityof contraception supplied to users must increase
does not imply that supply must shift. Of course, if the government pursues policies that
interfere with contraceptiveaccess and thereby make the supplyof contraceptionless responsive
to increased demand, then this will attenuatethe fertility reductions from changingdesires for
children.

Third, since we are asserting that the proposition that contraception is important for
fertility is both a widely held belief and is demonstrably false, we owe the reader some
explanation as to how this came to be. Contraceptionis an obviously important proximate
determinant of fertility. Fertilityrates and contraceptiveuse are strongly negativelyassociated
across countries, across households,and over time. Hence, it is easy to concludethat variations
in contraceptive access cause variationsin fertility. The temptation to infer causation from
association is strong, often overwhelming. In addition, there are conditions in which access
could be a more important deterninant: if the supply of additional contraception were not
flexible to meet additional demand or the government imposed conditions that would make
access critical. Again, usually these conditionsare not the case. Finally, if, as many believe,
populationgrowth is one of the most seriouschallengesfacing humankind,it is temptingto hope
that somethingrelatively cheap and easy like subsidizingcontraceptive services could solve the
problem.
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Fourth, even if contraceptiveaccess has a small effect on ferdlity, this is certainly no
reason for govemments to limit the availability of contraception,and there may yet be valid
reasons for a subsidy. Just because family planning is of marginal relevance for population
changedoes not mean it does not have other beneficialimpacts. Moreover, a reduction in the
focus of familyplanning programs on populationgrowth will allow greater attentivenessin the
design of contraceptivesupply to other considerations,such as child and matemal health, the
timing of first births, and the prevention of sexually transmitteddiseases.

Undoubtedlythe expanded availability of modern contraceptionhas greatly improved
humanwelfare. As detailed in the World DevelopmentReport 1993, there are important health
benefits to contraception through' better timing and spacing of births, independent of any
reduction in overall ferdlity. Evidence suggests that, ceterisparibus, children born too early
or too close together face an increased risk of mortality. Better and cheaper access to
contraception,especiallyof temporary and reversible methods, may allow women to gain these
healthbenefitsfor themselvesand their children. In manycountries,preventingearly first births
would not only improve maternal and child health at first birth but also allows women to gain
valuableeducationaland labor force experiencebefore beginningchild rearing. The experience
of the U.S. shows that even if the number of total births is not a concem, the timing of the first
birth can have important, lifelong, socioeconomicimplicationsfor mothers.
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The examinationof actual and desired fertility did not allow us to distinguishbetween
ways in which unwantedbirthsare avoided. Modern contraceptionhas also madeit possiblefor
people to meet their fertilitygoals withoutresorting to abortions. For instance, in the former
Soviet Union fertility is limitedthrough widespread recourse to abortions, partially due to the
greater availability of abortionsthan modern contraceptives.

Historical fertilitytransitionsoften involved reduced coital frequency(for exam.ple,late
age of marriage, low rates of marriage, prolonged postpartum abstinence, etc.).

In the

developing countries the use of non-contraceptivefertility limitation has been less and this is a
major benefit of modern contraception. For instance, the birth rate in Sweden and Finland in
1875 was 30.5 and 37 respectively,partly because mean age at marriage for women was 27.1
and 25.6 (Kumar, 1971)whereascontemporaryEgypt or Peru have similar crude birth rates with
a median age at marriageof 18.5and 21.2 respectively. In Mexico, fertlity has fallen from 6.3
in 1973 to 3.8 in 1986 while age at marriage has barely risen. In the 1987 DHS survey in
Mexico, women with a secondaryeducationreported having sexual relations 40 percent more
frequently than women with no schooling6.1 versus 4.3 per month), even though their fertility
was less than half (2.5 versus 6.1). In Taiwan (China), coital frequency increasedduring the
same period in whichfertlity fell dramaticallyfrom 4.8 to 2.8 (Sun, Lin, and Freedman, 1978)
and similar increases were observedir .ie U.S. in the 1960s (Trussell and Westoff, 1980).
Coital frequency is generally higher in households using contraception. Many recent surveys
have asked whether women have been 'sexually active' in the previous four weeks. In Peru,
53 percent of those using no contraceptivemethod had been sexually activeas against95 percent
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of those using the pill; 47 percent and 91 percent in Colombia;and 59 percent and 86 percent
in Nigeria.

The emergence of AIDS and the expansionin the sexuallytransmitteddiseases (STDs)
generallyintroducenew complicationsinto decisions aboutcontraceptivemix. Some methods
particularlycost effective for fertility limitation(e.g. femaleor male sterilization)have no effect
on disease transmission. Condoms, while generally thoughtineffective for ferdlity limitation,
saveimportant secondaryhealth benefits for women in inhibitingSTD transmission.

Fifth and finally, we have focused only on the importance of desired ferdlity in
explainingfertility variations and the relatively small independentrole of contraceptive access
(or familyplanning more generally). This does not imply t1hatfor a variety of economic and
environmentalreasons a reduction of in populationgrowthrates may befdesirable,and even in
some circumstancescritical. However, since many women in developingcountries currently
perceivethey are better off with large families the best (and perhaps the only palatable) way to
reduce fertlity is to change the economic and social conditions that make large families
desirable. Reducingferdlity is best seen as a broad problem of improving women's economic
condition,women (and children's) health, and women'srole and statusin society. That is a task
altogethermore difficult, but with more promise, than manipulatingcontraceptivesupply.

In particular, although this paper has not focusedon the determinantsof desired fertility,
expansionin female education appears to be key to fertilityreductions. Cross national evidence
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which separatesthe two shows much stronger effects of female than male educationin reducing
fertility (Schultz, 1993, Subbarao and Raney, 1993, Barro and Lee, 1993b). Household
evidenceshowsthe importanceof femaleeducation,particularlyprimary completionand beyond,
for reducingfertlity and throughreducedfertlity desires. Summers (1992)shows,for example,
that increasing femaleeducationthroughexpandedaccess in Pakistan would be an importantand
cost effective means of reducing fertility.
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