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Of the demographic variables, f d i t y  is considered the most impculant and dynamic in demoppk a g e .  In 
fact. with monality now fairly weU under control in much of the world, fertility and fertility tehaviau ae shaping 
the future of most populalions. Changes in f d i t y  directly affect ihe popdamn strucum as well as its grou~h and 
dynamic. In the case of less developed countries (LDCs) h a t  have high levels of f d l i t y ,  changes in faollity are 
of umost imponance for the population as a whole, since k x  changes modify all h e  mucture.~ of e t y :  socutl. 
economic, and political. These s ~ ~ ~ ~ t r r r a l  changes will later affect h e  popllauon and ia beha~iocn. 

In demographic re& and literature.  he most widely c x a m d  question is: What induas peopk to reduce tbeu 
fenility? The study of fenility differentials is imp on an^ bus it may bring to light hidden factas mddying 
fenility decisions and the analysis of fenility differentials will help !n exphn fertility c h g e  (Singh and Caaaiux. 
1985). 

Most of the theories that explain fatility decline can be broadly classird as mxrokvel a microlevel ibeories. (k 
of ihe more challenging tarks for the urial  scientist is the integration of rhcre two kvels of analysis. Ma 
reviewing ihe demogmphic tilemum related to fertility decline in diffarnt ccxmuix of ihe Third World. and kapmg 
in mind the information available. h e  models developed by B o n g a m  and Eaacrltn wen seen to p v i &  the tusk 
conceptual framework for the nudy of f d i t y  and its decline in developing countries ( B b  and Lee. 1983). 

Of c o w ,  it is not the countries that cause femlity change, rather it is p p l e  fmm specific groups whbcz  bey 
are classified according o social, aonomic, or eihnic ch ;wc~s t i c s .  who are IIYC inaigalcrr of fmility change. 
Therefore, it is very imponant to nudy these subgroups in order IO undesraod the miability in their repmdrrtiv? 
behaviour. as well as the biological, behavioral. economic. social. and cultural fanors that affect fadlily. 

The Bolivian population as a whole exhibits great vrioecMlomic heterogeneity. The srd aod eammic changes 
of the 40 years since the National Revolution of 1952 appear to have influenced primarily ihe u&m. &cared. 
professional groups of the population, while the rural andlor uneducated groups have raairwd lhur f a m a  
smioeconomic characcaislics. In hetemgenco~~ societies like Bolivia which have remarkable dminctioas among 
social swam it is necessary lo examine closely the repodwtive behaviwr of panicular subgroup in order IO 
understand the real meaning of an average femlity meamre such as h TTolal Fenrlity Rate CIR(). 

Very little has been wrim concerning the evolution of fertility and thc fxm !hat m i n e  lk h@~ kvek d 
fenility in Bolivia. Because of the lack of adequate dam. little has also been unuen atcut b e  b o W  and 
behavioural factors through which socioeconomic f acmopza t e  to affect fertility. Most ferlility rc-h in Bolivia 
has been oriented towards estimates of levels and uends, sometimes laking into acaxlnt mly sociosoonomic 
differentials. The 1989 Demographic and Health Survey @HS) of Bdivia Encvcsra National & Drnwgr@) Salud 
(ENDFSA-89) (INE and IRD. 1990) currently provides data for the nudy of reprodrrtive beha\iour at a m 
disaggregate level. 

Objectives of the Study 

In this repon dah on b e  decerminanls of reproductive behaviour and on various rekkd information amceming the 
community. households, women, mothen. and children giuhered by the Bolivia DHS m e y  arc analyzed. 

Preliminary repons and initial analyses have been done using the nuvey data (012 and IRD. 1990; Bicego aod 
Boenna. 19W. Loaim and Schoemaker. 1991: Gurman et al.. 1991: Schoemaker. 1991; Vidal and Rau;ncra. lW). 
However, the wealth of information gathered is such that more in-depth anal)% can be made on various 

demographic phenomena. 

The p q a e  of this paper is to invesdgaie the diffmnlials and de~erminanls of Bolivian fertility from the persprrtivc 
of the most relevant groups, in order to explain the slouness of the fertility decline. The plrpose is noc only w nudy 



the extent of the differentials in fertility that explain fertility change, but more importantly, to explain the possible 
basis of variation in the levels of fertility and reproductive beha\'iour of th8:sr groups, as a function of the biological, 
behavioral, economic. social. and cultural facrors that directly and indirmxlly af fec t  reproductive behaviour, such as 
nuptiality patterns, contraceptive use, and postpartum infecundab'il~ty. 

Importance of the Study 

A study of this type can be vcry useful lo a country such as Bolivia, whore fertility is still very high. An estimate 
for the 1985-1989 period, for example, shows that Bolivia's TFR waj 5.05 children per woman (ENPV-88). the 
highest in South America. The need for disaggregated information on 1c:vels of reproductive behaviour in Bolivia 
for the different subgroups and for knowledge of factors affecting such !ev~:ls becomes even more crucial because 
of the extreme diversities in education, occupation, urbanization, and mni:  ty of Bolivian society. Thc levels of 
fertility and the conditions dlecting thc reproductive behaviour of womor. d i k r  according to Upper, Middle, Lower, 
and Agriculturalist social strata. Differences in education, occupation, :~nd lcvels of economic development result 
in variations in fertility and reproductive behaviour among these subpopulalions. 

From the point of view of policymaking, for a country whose policy hrg:t i; to increase life expectancy thougli the 
reduction of infant momhty and the implementation of programs or' sproductive health (Bolivia Miisterio de 
Planeamienro y Coordinaci6n de la Prcsidencia de  la Repliblica), ihc krl<~wledge of fertility behaviour and its 
determinants will indeed be valuable.. 

In addition to providing a better insight into fertility behaviour and an e ip1:mation of the observed fedlily levels in 
Bolivia, the present study will contribute to the demographic knowledgz of ihc reproductive behaviour of Bolivian 
womcn and its determinants. This will provide a basis for more reliable prtdicttons of fenility patterns and trends 
in Bolivia. 

Description of the Study Population 

Bolivia, the fifth largest nation in South America, is located near the :ore of the continent This completely 
landlocked nation covers an area ot 1,1198,591 square kilometres and tins L population estimated at approximately 
6,992,000 in 1988 (National Institute of Statistics). Its population density of just over six people per square kilometre 
is one of the lowest in the world, indicating its underpopulated character, 

In Bolivian society, four categories of social strata can he clearly idcnlified: the Upper, the Middle, the Lower, and 
the Agriculturalist. Each of these scxial strata categories is differen!, no1 only because of the different level of 
education, occupation, and access to health services and mass media, buc 4 s o  because of important differences in 
population composition. The Upper and Middle social suata catcfon-3 are mainly composed of the Spanish 
descendants and mestizo population, the Lower by the Cholo populaLon 2nd indigenous ethnic groups that live in 
thc urban areas, and the Agriculturalist by the indigenous groups such a!: the Aymara, Quechua, and Guarani. 

In traditional societies such as Bolivia, where men are the principal providers for the household, the man's social 
strata is used as a proxy for the social strata of the woman. For this study, the variable "social strata" wiU be 
constructed using information about the education and occupation cf  a woman's cumnt  husband, if she is still 
married, or  of her formcr husband if she is no longer married. 7 0  1:onstruct the "social strata" variable four 
categories of husband's occupation (Inactive, White Collar, Blue Collar. and Agriculturalist) were combined with 
three categories of education (I? or more. years. 6 to 11 ycars, and less than 6 years). The combination of these two 
variablcs resulted in the four categories of social suata - Upper. M~ddlt .  Lower, and Agriculturalist. 

The Data 

The topics analyzed in this paper use data obtained from the 1989 TtH.'; survey of Bolivia. The DHS was carried 
out by the institurn Kacional dz Esmdistica and the instirut: for Rcscirrr- DevelopmenLmilacro Systems, Inc. as part 



of an inlcmational program that assists developing countries in CMlducliDg p p b m n  and health m e y s  A lMal 
of 7923 women. 15 to 49 years old. reqmnded to the survey. which inrluded guescioas on their wicus 
wrioeconomic characteristics; femlity and farility preferences; conrrsceptive knowledge and use: umbidity and 
rnatality of their children: pre- and pcsmatal practices, incldng immuniation, vabal aulopsy and maranal 
monality: nuptiality and wmk history: and weight of their children. 

Bolivia has a very h i l e d  staristical tradition. With the 1989 DHS swey.  highly reliable informarim about the 
variables mentioned above is available far the fim time and can be used to audy the Bolivian w o n  and i n  
reproductive behaviour. ?he use of in-deph questionnaires allows f0rdeaiI.d analysis of the reprcdwtiue behavim 
of Bolivian women Tbe information obtained in the sunzy w i U  serve adequately for descnb~ng and meaarnng 
fertility change. as well as for revealing associatiom kween  variables that explau fau l i ty  behavim in a 
heterogeneous society Like Bolivia 

Fertility Theories and Fertility Decline 

In general. there are three main areas of correnaation for the study of fenilitr: the micmkvel deuamioaols d 
femlity, which are influences that opak at the individual. couple, a hoclsebold level: he mgmkvel &inan& 
of fertility, which opwte in the broader social and historical mtcxc. and act rndirectly through rk mimle\.tl 
detcrminanw, and the link between the macrokvel and microlevel infl-. 

In the last U) yean, there has not been one daninant therrclical focus t explain rbc poblun of changes in  fariliry. 
On the contrary, the period of 1970 lo 1990 was charsrerized by a poliferation of focuses that empbanzed different 
aspects of a wide range of changes in fertility. whether il was lhe d i n  benvecn quality ad quantity of children. 
between family income and oppommity cost the growing availability and tnowlcdge of blnh mod. meihcds of 
secwity and pension, or the direction of inlergenerational uansfen. 

The h e w o r t  of anaiysis is based mainly on dE model proposed by Bongaans (1978. 1983) ard on the W m  
Framework (EasmIin and Crimmins. 198.5). thereby llnldng mgdeve l  and microlevel analysts. 

An imponant considaation in the study of fertility is the me- of the depcndmt varLble i M .  F a  W pnpos, 
informahn is clusfied according to the woman's social snata. To g u  the differentials in fenilii rares. an e s h a e  
of h e  TFR for each category of social suata is computed. lndimt estimates bmcd m urhruques pqused by Bras  
(1%4) are used t estimate the levels of fertility. Thc major objectives are t comprehend the manner in which dE 
social heterogeneity of Bolivia b ex@ itself in reproductive behaviour. h e  innrence of nrlal facum on 
fertility, and how fertility levels can be modified through populaticn policies. 

Until recently, W s  of the c a w  of fenility differentials oftcn uied IO measure the imppt of socioecoamic fzm 
on fertility. The biological and b e h a v i d  fsm lhrwgh which scriaronomic. cuf~ural. and envimmcrual f a c m  
affect femlity were seldom studied. This is due in pan to the fact ch;u nrioeuxromic rambles are easy LO collect 
and readily available, and in pan beealrse of the lack of a m;uhan& framework needed to mearm h e  impact 
of biological and behavioral variables on fertility. 

The Ink between microlevel and macrolevel inf luem on f e w  was fmt cleariy detailed by Davis aod Blake 
(1956) who made a major conhibution IO ~n undemanding of he pocss of fcnilicy deermination by lntroduang 
the "inkmediate variables." later called the "proximaw variables' (Bongaans and Pwer. 1983). This led t grouing 
recognition that fertility is determined by a set of 11 biological and bchaviaal f a c m  lhrwgh whch socioaonnk, 
cultural, and envimnmenral variables affect fertility indiratly. These intame& variables uulwnce one of k 
three biological events necessary for a binh to occur: (1) intercourse. (2) conception. and (3)  gestation and 
parturition. 



According toDavis and Blake (1956), each of the intermediate variables may have either a positive or negative effect 
on fenility, and the differential cffects of these variables yield variations in fe11ilil.y levels. They suggest that in the 
past, researchers observed inconclusive and confused results when trying to explain the level of fertility in many 
societies, given theu minimal understanding of the intermediate fertility \ ailt?lcs. 

Microlevel and macrolevel phenomena can influence fenility. For cxample, personal preferences or microlevel 
economic concerns may influence the use of conrdceptivcs; these microle\,rl preferences and concerns may, in turn, 
be influenced by the social and econornlc structure of the soclety, as u e  I a i  by organizational effons to promote 
birth control. 

In LDCs, especially where contraception is not widespread, factors U ~ a t  il;fcct exposure to intercourse are very 
important, especially those that influence age at entry into sexual unions ,pa-titularly marriage), and the proportion 
married. Also important is voluntary abstinence and temporary infecundit:. asswiated with breastfeeding (Bong-, 
1982; Bongaarts and Potter, 1983). 

BOng~r lS  Model 

Since the publication of the Davis and Blake (1956) article, the role of the nlermediale variables in determining the 
level of fertility has been well recognized. But the Davis and Blake frarrreu ork is difficult a put into operation, due 
to the absence of appropriate data on the intermediate fertility varidhlcs. ;\lthough several authors have hied to 
develop mathematical accounting procedures to measure the impact of i~~k:mediatevariables,it was Bongaarts (1978) 
who fmt suggested a comprehensive multiplicative model where all intcrniediate ferlility variables are considered 
simultaneously. Bongaans regrouped Davis and Blake's intermediate fertility variables and proposed eight facars 
in fhree broad categories, undcr the title "proximate determinants of fertiilty. ' As explained by Bongams's "Analysis 
of the Proximate Determinants" (1978). the socioeconomic, cultural, and environmental variables that affect fertility 
indirectly act upon it through intermediate variables that can be classified into three groups: 

I Exposure factors 
1. Proportion manied 

ll Deliberate marital fertility control factors 
2. Contraception 
3. Induced abortion 

III Natural marital fertility factors 
4. Lactational infecundability 
5. Frequency of intercourse 
6. Sterility 
7. Spontaneous intrauterine mortality 
8. Duration of the fenile period 

Bongaarts (1978) described each proximate determinant as lollows: 

(1) Proportion married: This variable measures the progortion of women of reproductive age that regularly engage 
in sexual intercourse. Therefore, trequent or prolonged spousal separaucn will have a substantial negative impact 
on fertility. 

(2) Contraception: The variable contraception indicates any deliberate parity-dependent practice, including 
abslention and sterilization, undertaken to reduce the risk of conccptio~~ and limit family she. Several behavioral 
and cultural practices, such as breastfeeding and postpartum abstinel~ce, are not counted as contraception, although 
they affect fertility by increasing child spacing, because the aims of brdastfkeding and poslpmum abstinence are child 
nourishment and protection of maternal health rather than liinitatior~ ol' family she. 

(3) Induced abortion: This includes any practice that deliberatcl) in:ermpts the normal course of gestation. 



(4) Lactational infecundabilitg: Following a pregnancy, the woman r u n h  unable to cincuve until tk mnoal 
paaem of ovulation and menstnution is restored. The period in which he normal pattern of obulation anJ 
mensrmation is a&!. due to a child's birth. h known as pmpamm amcnorrhca The Len@ of laaatianal 
infecundabiity and the length of pastpanurn amenonka are highly m n e W  The effecm of lacCaoonal 
infecundabihty are a function of !he. duration, intensity, and pauern of brastfeeding. 

(5) Frequency of intercourse: This variable auempu to measure the Dermal vanadon in lhe t a ~ ~  of mlercarrs. 
which kludes  temporary separation or illness. 

(6) Sterilii: Refen to the biological inability u, produce a child. All women are aenle befue mcnafche and afvr 
menopause. but a small proparion of women remain aerile at the beginning of the repoductive years and c 0 o ~ u c  
to be sterile during the entire reproductive period. This kind of sterility is commonly know as oaoval slenlity. 
For a woman who mien her reproductive span as fecund but subsegwntly becomes werile during !he RpcoQrdn 
period. this is known as "pathological sterility" a m n d a r y  sleriiity. 

(7) Spontancws intrauterine mortality: A pmponion of all a~aptiorrr may m ad in a live bih because of 
premature spontaneous tamination in a miscarriage cr stillbinh. 

(8) Duration 01 fertile period: In the middle of the memnual cycle, apponim;uely 2 days are conddaed m bc 
the fcnile period when a woman can conceive (approximate timc of ovulation). The duraion of the f e d  penod 
is a function of the duration of the viability of he spetm and ovum, since a woman is able to m i v e  for only a 
&OR period when ovulation lakes place. 

Before the period of demographic transition, v&ons in fcnility were primarily a funaim of Ihc exposure f a c m  
and the nalural marilal fertility f x m .  In the period of demcgraptuc m i l i o n  fertility decline hac depeoded 
princrpally on volunlary r e g u l b  of binhs. thereby expressing achange in the Mientarion of repoductive betravicur. 

By definition, variations in fertility among munmes, among socutl snam within cwnnies, and amwg uwlivihl 
women are due to the effects of one or more of the proxim;ue variables. Accura!e measures of all pxiavc 
variables should explain !he mal variance in fenility. The impact of each of these proximate b i p i a b l e s  \aneS 
significantly fmm one society u, another. For example. !he variabk "proponion married: which m e a a t r s  the d e p x  
to which women of reproductib~ age are exposd to h e  risk of pregnancy, is direcdy affected by = i d  marriage 
norms. Davis and Blake (1956) cite !he c s  of Lreland. where app~nimately 25 percent of lk heamren of 
reproductive age remain wunarried at the end of the childbearing p d .  The equivalent figure for my Lessr 
Developed Counny (LDC) is less than 5 percenL Moreover, each of the proximale vanables varies within the SYCKQ 
depending on the socicxanmmic staw of the family. 

Allhough Bongaans' model pmpses eight proximate determinants of fcnility. empirical evidence suggcas tba~ maa 
of the variations in fertility levels can be attributed w fhe diffccrenlial impan of four femhly vanables: mwiage delay 
and disuption. conoaception, abonion, and ponpanum infecundabiiiq. i~ luding b r e a a l d n g  and voluntaq 
abstinence (Bongaans. 1978. 1982. and 1983; Bongaans and Kismeyer. 1981; Bongams and h r .  1983). 

The simpliIied wrsion of (he four determinants model pmposed by Bwgams assumes ferulity Levels m be l ouu  
than the maximum biological ceiling. given !he c-g effects of the fw fenility variables. Tbese faxon 
operille sequentially la reduce the total pomtial fertility (TF-J m he observed value of lhe he T F R g  to 
Bongaam and Po- (1983). empirical evidence has established hat for almost all poplktiom, obraved fecimdiry 
rates vary within the range of 13 to 17 children per woman and around an average &due of 15.3 c h i i h .  

The Bongam model (198) has the greal advantage  ha^ he main immediale determmants d feruliiy can be 
measured and their relative effecm on fenility quantified. The rrsults of empirical stub= c d m  lhar mcst of the 
ferlility variation in the rnaprily of counuies can be explained by marriage, c o n m p i o n .  abarrion, and W e e d m g  
(Bongaans. 1978. 1982; Bongaans and Kirmeyer. 1982). The Bongam male1 assumes a closed syaem to 
summarize !he effect of eafh factor. reducing fenility from its potential maximum to its act& level. Tlw Bongarts 
model, requiring fewer intermedire variables, allows the study of fenility as i t  responds to urial and e c m i c  
transformations. Like any other mo&l based on retrospective information, the accuracy of he i n f m n u h  used 



depends upon the accuracy of recall of the people interviewed. Failure to record all events as they occur could affect 
the estimations of the indices. When the model is applied to LDCs, lhcse :ypes of errors are more likely to be 
present. 

The model suggested by Easterlin and Crimmins combines both Bongdarts'(l978) "Proximate Determinants 
Framework" and Easterli's (1978) "Supply and Demand Model." Accordirig to the model, the number of children 
ever born to a woman is a function of both her natural fertility variablca and hcr deliberate attempts to conuol 
fertility variables. 

Easterlin Framework 

Economists like Leibenstein (1957), Okun (19581, and Becker (1060). explain fertility behaviour from a 
microeconomic viewpoint Early microeconomic fertility (heorists focusf:d thzir analysis on rhe relationship between 
fertility and income. Later improvements (Easterlin, 1975,1980; Easterli2 al<l Crimmins, 1981, 1982. 1985) provide 
a socioeconomic approach to the construction of on economic mo4el of ferul l y  , synthesizing previous socioeconomic 
analyse with femlity transition. 

The Easterlii framework is broader than the Chicago School's nlicroeconomic model in that, along with the demand 
for children. it implicitly incorpolates the potential supply of children. The Easterlin synthesis is an effort to 
combine thc microeconomic model and sociological theories of fertility #decline. Easterlin's framework uses the 
intermediate variables approach and connects it with the mainsoearn 'children as consumer dwables" economic 
approach to fertility. He argues that the Chicago School's emphasis 03 t:htes and "supply" factors severely limits 
the empirical relevance of their theory. 

Easterlin and Crimmins' approach seeks to explain fertility decl~nc in rhe light of a more general societal 
transformation called the "modernization process." l l i s  process ccansisis of structural changes that affect the 
economic, social, and political StruChlreS of the society in which they occur. Modernization on the social and 
demographic side, according to Easterlin and Crimmins (1985:4), invo1vc:s: 

Significant alterations in fertility, modi ty ,  and migration, in place of residence, in family size and 
smcture, in the educational system, and in provision for public health. Its influence extends into 
the areas of income distribution, class smcture, government organization, and political smcture. 
In terms of human personality modernization, it is charactenzed hy an increased opcnncss to new 
experience, increased independence from parental authority, belief in the efficacy of science, and 
ambition for oneself and one's children. 

From a demographic point of view, the major change represented by tnalernization is the increased ability and will 
to conud fenility. These allerahons are very imponant not only quantitatively but more importantly, qualitatively, 
in light of the reorganization of family life that they produce, for example, the changing status of women in family 
and society. The reduced time spent in pregnancy and childbearing will permit women to seek alternative roles. 

According to Easterlin and Crimmins, a second feature of the fertility revolution is the mechanism that makes fenility 
choices possible. "a shift from a situation in which fertility is conuolled through various social and biological 
mechanisms to one of limitation of W i l y  size by the conscious dez.sion of individual households." Easterlin and 
Crimmins call this fenility choice, 'fertility regulation." The relautinship between the two aspects of the fertility 
revolution is presented in Figure 1. 



Figure 1. Fertility transition 

Source: EatlerIin and Crimmins (1985:7) 

Repoductive potential (P) represents rhe number of children that would be born. given ihz m a a  fasurable 
repoductive ccnditim: ~ t u r a l  fertility (N) indicates the number of children  ha^ would be born in thc 8-5 of 
delibaare fatility control. The difference between (P) and (Nl represenls the fact h~ in any mitt). a~ any girpn 
m a n e n t  physiological (i.e., malnutrition) and cul tml  (i.e.. brea.ufeeding praaics) comi~tions pevent femfi@ from 
rerrhing irr b i o l o g d  maximum even in the prevalence of natural fertility. While ihc nprcdwtive pocenlial remains 
constant natural feaihty can actually incmse with modernlzation, as a result of shonening ihe d m b  of 
breastfeeding or the deterioration of iruacourse taboos, and impmvmenu in c N d  sunlval. 

Acolal fertility (B) would be the same as N tempaanly, bul fmm a cenain poim on& in h e  modermrawn 
process, depicted here as "h." auual fertility would begin IO fall below h e  naurral fertili~)., under the impact of 
delibeme f e d i t y  conml. The gap between B and N thus represents the exlent of amsclous fendip control, a k h  
is meawed in terms of b i  avened. This represenwion of fsnility decline does nu taLe into a c m t  OK changes 
that inevitably occur during demographic transition, such as changes in nupualily or a shift IO a l a w  age aI marriage. 
especially in today's developing countries. 

Eas la l i ' s  ap-h involves a &-sage analysis of fenility d-ination (=gum 2). In each sage, rbe functicnal 
lrlarionship between the dependent variable and independent variables IS eaimared h g h  a linear r e p s i o n  d. 

m e  fin1 stage includes an individual-level inletmediate variable analysis of h e  p x i m a t e  d e a w m h &  of fauluy. 
following ihe classical appmach suggested by Davis and Blake (1956) and b c r .  B o n g a m  (1978). The focus is m 
Ihe impact of intermediaw variables on cumulaiive faulity W g h  their effect on ihe len@ of expame IO 
intercourse. UE risk of conception, and the outcome of ges~arion. 

In the second stage, the use of fertility control is selected for analys~s. The focus is on ihe impact of differences in 
motivation and thc cost of regulation of fertility conuol. Eanerlin and Crimmini t198S:l.I-15! cmepllulized 
motivation and cosu of regularion as follows: 



Figure 2. Approaches to analyzing the impact of modernization on fenility 

A Multvariate Regresslonof Fer t f l~ ty  on Basic Delrrrntnants 

Bast Oeterrn~nants --- Ch~ldren Ever Born 

B Prox8mate Determlnantr Anal $85 

Bast Delerm~nanrr - Prormate Oetermlnanrr --A Chlldren Ever Born 

C Present Approach 

Proximate 3eterminants - - . . - - -. .. - - . 
I 

Dellberate 
Fertllr) Control 
Varidol15 

Other , ' r o r ~ a r e  

Source: Eastcrlin and Crimmins (1985:13) 

(1) The demand for children (CJ, the number of surviving childrcn parents would want if fenility 
regulation were costless. This depends on household castes, income and child cost considerations, 
including both economic and noneconomic returns from children as well as their cost. It is 
roughly approximated by survey responses on desired family size: 

(2) The supply of children (C,,), the number of surviving childri:n a couple would have if they 
made no deliberate attempt to limit family size. This reflect? both a couple's natural fertility and 
the chances of child survival: 

(3) The cost of fertility regulation, which includes the couple's attitudes toward and access to 
fenility control methods and supplies. It includes both subjaiirc: disadvantages of regulation such 
as distaste for the genelal notion of family planning and thc drawbacks of specific techniques like 
abortion, and the econorriic cost of control, such as the time and money required to procure family 
planning services. 

In the third stage, the variables entered in the previous stages are treated as dependent variables to be explained by 
family background characteristics as well as women's cultural value.: ant! practices. 

According to the Easterlin and Crimmins model, the immediate detern~~nmts of the demand for children are Income, 
prices, and tastes. The demand for children is studied accordng to ihe ~rad~tional theory of household choice: 

Variations in the basic tastes, prices and income determinan~r will cause differences in the demand 
among households at a given time or for a given household over time. Other factors being constant, 
the number of children desired would be expected to bary tiirectly with household income 
(assuming children are a "normal" good), directly with the lric; of goods relative to children, and 
inversely with the snength of tastes for goods relative to ch:ldr:!i (Easterlin and Crimmins, 1985). 



The potential supply of children depends cm natural fertility and the probability of a baby urrviving a adultbod 
Nanval fertility is determined by he period of expoarre lo intercwrse. fecundability, d u m b  of o f u m  
infecundabiity, spontaneous intrauterine mortality, and swility. 

The cost of fertility regulatlm includes the subjective disadvantage of regulation and the eamomic cmt of conml. 

According to he EaaalinCrimmins model. [he potential sumly and demand for childrco j&Jy &em& & 
motivation for ferrility regdmon. For example, if C, (demand for children) is greater h n  C, (supply of cAikkn). 
there will be no family limitation On the ofha hand. if C, is pates ban C,, thae will be mmiwicm a limit 
fenility. In spite of the existence of motivation for fenility regulauon, it is ~easrary a ukc inlo gaxrnt & aacs 
avocialed with regulation. These costs can be classified into two categMies: psychs casrs (the dqkm sssociared 
wih the idea or p u c e  of fenility conml) and market cost (the rime and money wwsary a learn atrut and use 
specific techruques). Such mas dcpend on the positive and negative atitudcs in society toward h e  genual 
of facility control and the degree of access lo fatllity w n n d  (availability and price). The relatiomhip &%den cans 
and motivation for facility conuol is inversc. Therefore, if the mas of using fcnility regulation arc baa W ihe 
motivation a limit fenility. hen fertility c m m l  will actually be practised. 

Most of the literalure lhat makes reference lo he decline in fertility in he devcbping world iodicates U u t  ihe 
absence of fatilily ccmml is mainly due lo two km: absence of m o t i v b  to control futility a bct of acoes 
to savices and methods of family planning. Fmn these two facrors. the abxoac of mMivaOon sums lo be & most 
imp on an^ Different studies of fenility &line in the developed uwntries during [heir d e w  wansib & 
not suggest that family hiration was practised at m e  modeme but ccmslanl~ kvel prim a &e fall in marital 
fertility rates. tnstead, it m s  to have been quite minimal and often conpklely absent and [bus famify limilaria, 
was not a real option f a  h. 

Thc Easvrlin and Crimmins approach sees modernbation as influencing ferrility via supply, dgnaod d regulgloa 
eon It does not adop a p;aricular theory of the relauve importance of k variables, viewing lhis ar a maaa f a  
empirical determination. "Their theory says simply that ihe decline may be due lo demand. arpply. regulauon aats 
or some m b W m  thereof" @medim and Crimmins, 1985). 

The ~ I ' i  framework does wt condda the effects of h e  institutional and socioscarmic ommu cm individual 
behavhw Although k Eaaetlin Emmework was e e d  lo the W d d  Feniliv S m e y  (WFS) data tbe 
inadequacies of he datasets have bmught some problems in the empirical tea esfm of the mtd f a  poxig for 
mast of the variables of the f ramed .  

While early hecries mncenuated oo a few aspecu of fertility decline. this awnplu lssuc needs lo be auditd rn k 
wntext of a series of fxlors that ini& changes in fenihty. After reviewing h e  main theones erphming tbe 
pmess  of fatilily decline and case audies using ihe Bon- model and Easterlin framewort @&y as 
applied to Third World counuies, these two appmaches were found a be he most apprp%u and robat fa 
explaining fertility differentials among the social strata categories in Bolivia. with h e  information h a  ir abailablc 
at the manent. As mentioned previously, his is tbe hem time that W e d  infarmacion reW to h e  biobgral. 
behavioural, economic, social. envirunmental. and culnual aspecu of Bdivia has been availabk for study. 'Ibese 
factors. affecring fenility boVl k r l y  and indirecdy, will allow undersanding of the cumnt levels and M6enhaI.j 
in Bolivian fenility and their relative imponance in explaining the differences among the subpphcms of Bolivia 
as well as permining more accume daisions regarding population policy. 



Past and Current Levels of Fertility in Bolivia 

The evolution of Bolivian fertility in the process of its demographic transition, given certain historical and 
socioeconomic elements, generally has hcen judged by social scientists lo he the most delayed in theLatin American 
context. The counhy is classified in the group of countries with the higlier! indexes of reproduction in the region. 
Bolivia is a country that initiated its demographic: transition very late .4s Notestein (1945) indicates, before the 
demographic transition takes place, couiluies havc high lcvels of fertilit!, arid high levels of mortality. Until 1976 
this was the situation in Bolivia. In 1976, the fertility level measurerl 3y the TFR was around 6.50 children per 
woman, and the mortality level measurcd by life cxpectancy at birth wi:. a r ~ u n d  46 years. Therefore, this study is 
of fundamental importance in order to understand the social and eco~icrmi~: lactors that have conditioned the late 
decline of fertility. 

An important consideration in the study of fenility is the measure of the dcpndent variable itself. In ihe following 
pages the current levels of Bolivian fertility and the dLCerentials by so; ii i i lrda will be highlighted. To analyze the 
differentials in fertility, estimated TFRs for each category are cornpt:r!~j 'ndirect estimates based on techniques 
proposed by Brass (1964) are used. 

Past Fertility 

Bolivia is classified among the Latin American countries that havc iniliat~:d their fertility decline recently, having 
begun its fertility transition in the 1980's. Moreover, based on its fertilit:~ levels, Bolivia is situated among those 
counmes having the highest indices of reproduction in South America. TFf Bolivian TFR experienced only a very 
insignificant decline in the intercensus period of 1950 to 1976, a perirni in which the decline in fertility in most other 
South American counmes was becoming general and producing dnmatic changes. 

The changes in fertility levels in the counhy are examined using TFR values. According to the Bolivian National 
Institute of Statistics, the TFRs for the quinquennium 1950-55,1960-65,1?70&75,198&85, and 1985-89 werc 6.15, 
6.63.6.50, 6.25, and 5.06, rcspectively. Between 1950 and 1989, two periods in the evolution of Bolivian fertility 
can be clearly identified. The f i s t  period extends until approximately 1980 and is characterized by stability at high 
levels of fertility. The second period correspnds to the 1980's when: rhr dccline in fertility levels is more sniking. 

In the fust period, although fertility seems to be declining slightly, the jeclliie cannot be considered very important, 
since thc knowledge obtained on fertility in the past is extremely precarious. According to the estimales of Bolivian 
fertility made by INE (1981), Vidal (:1980), Gonzales and Ramirez (198 I ) ,  and CELADE (1988), the different authors 
agree that around 1950 the TF'R reached a value of 6.75 children pcr u3nman. 

With the information collected in the 1976 census, it was established !hat thc national TFR was around 6.5 children 
per woman. Comparing the values estimated in 1950 with those oboined ill 1976, it is shown that in the intercensus 
period of 26 years, fenility, measured through the TFR, registered a dccline of 0.25 children per woman, a change 
of 4 percenr This slow decline of the TFR shows that the suuctural changes in Bolivian society, brought about by 
the National Revolution of 1952, did not stimulate the desire to limit rhe sire of Bolivian families, particularly among 
the rural populations of traditional areas that are principally indigcnouz. 

In the period 1950 to 1976, the heterogeneity of fertility levels between urban and rural populations increased, cven 
as the differences between social and economic groups increased. ' h e  nbhility shown in the period 1950 to 1980. 
according lo Gonzales and Ramirez (1981), was principally the result c ~ f  two opposing tendencies, the decline of 
fertility in the urban areas and its increase in the rural arcas. 



In the second period. 1980-1989. the &line in fariliry is more complawxls. A c d n g  to rbc rods of thc 
National Survey on Population and Housing (ENPV-881, the ?FR was estimalcd at 5.05 chilildrco pa uwnan. 
Beween 1976 and 1988. the TFR dmxmd on the average of 1.5 children pa woman. a change d 21 percenr 
Urban fenility continued lo decline b u ~  more imponanlly, nnal fenility also initialed ia decline. This &cline *% 

a mord comparcd with the previous p d o d  

The decline in fertility has not affected population gr~wh in the rhon run. because the death me. pvdcularly the 
infant momlity rare, has declined at a more a c c e l d  pace than fertility. This monality decl'ine. along ulth h e  
young population mucure of Bolivian scsiety, hacc cornpenwed for the f a u l i l y  decline. 

Accordiog to several authors. the high level of fenility in Bolivia can be amibuted to a combbution of biologral. 
behavioral. ~ocial. culnual, and economic faclon, such as the lack of employment oppomrnilies for married a- 
outside the home, the low level of urbanization, and per capita income. h he of e d d  oppommicies. 
panicularly for guis in the rural areas, the subsistence economy of the family production unit with the amspondrng 
importance of children in the poduction prccess, particularly in khe traditional rural areas of the highhods and 
valleys, as weU as anitudes towards reproduction, and the position of the Catholic Church agaimt any f m  d 
con!mqtive use, especially modern conlraceptives. 

Current Qer t i l i i  Levels 

This section presents measures of current fertility by social suata The eslimation of thc TFR is basd m 
infamation abwt children ever born and current fertility @ i s  in ihe year prior to rhe m e ) . ) .  The indircci 
estimations of h e  TFR wae made using the Brass (1974)' method. which allows estimation of adjuatd a g e - w f i c  
fenility rates and adjusted TFRs. 

The TFR can be interpreted as the number of children a woman would have IIUO&OU~ her lifetime had she 
experienced the same level and pattern of fenility as measured at the lime of h e  sunty. The F R  is a synthetic 
cohon measure an4 thus, does not reprexnt the expenem of any real c o h m  The e s k t c s  of h age-spsific 
fenility rates and TFRs for women ages 15-49 are presented in Table 1. 

Table 1. Age-specific fertility rates. by social s m q  Bdivia 1989 

Age-Specific Fenility Ram 

Social Strata TFR 15-19 20.24 25-29 30-34 35-19 4 0 4  45-49 

Bolivia 4.970 0.09-1 0240 0.243 0208 0.124 0.067 0.018 

UPP 3.370 0.060 0.176 0.179 0.186 0.073 0.000 0.UX) 

Middle 4.625 0.126 0256 0.244 0.108 0.128 0.023 0.038 

Lower 5.315 0.101 0270 0278 0.220 0.109 0.077 0.006 

Agriculture 6.170 0.125 0214 0276 0.310 0.175 0.102 0.032 

Overall, by social s m .  the TFRs range irom 3.4 children p r  woman in h e  Lpper megory to 6.17 in Lbe 
Agriculnualisl. showing obvious differences in fenility among the social snata categmies. At the end of their 
repoductive lives, the women of the Apiculturalist category, on average. will have 2.8 children mwe than their 
counrerpans of the Uppa categwy. 

' The Brass meltud for h e  indirect csrim&on of fenility is desmibcd in Manual X. Indirccl Ts*miqua for Drmcgrqbc 
Estimation (United Nadonr. 1983). 



The highest level of teenage fertility is found in the Agriculturalist and Middle categories. with 125 per thousand, 
which is more than 100 percent higher than for the women of the same age group in the Upper category (60 per 
thousand). The high teenage fertility of the women of the Agriculturalis! and hliddle categories are mainly reflecting 
an early age at marriage and low levels of education in comparison to !hose [ i f  the Upper category. ?here are alro 
large differences in fertility in the upper age ranges. ?he Age-Specifi. I~crtllity Rates (ASFRs) for women 40-44 
are 0,23,77, and 102 per thousand for the Upper, Middle, Lower, and Agr~cul~uralist categories, respectively. While 
women over age 40 of the Upper and Mlddle social strata categories coriuioute very little to !he level of the TFR. 
the contribution of this age group in the Agriculturalist category is sign ficant. 

The Agriculturalist register the highest fertility level of the four social :;ual;~ categories. The values of the ASFR 
of the Agriculturalist under age 30 are lower than those of the Middle c:~tcgr~ry. After age 30, however, fertility in 
the Agriculturalisl category is high, with !he women registering the highe~t 11:~~els of fenility in all age groups. These 
ASFR values confum that the women of the Agriculturalist marry early and also that their childbearing span is more 
extended. The values of the ASFR of ihe Agriculturalist are partially a res~~lt  of the use of traditional contraceptive 
methods and their low effectiveness, and partially a result of thc high proportion of native rural women in the 
Agriculturalist population in contrast lo that of the Upper and Middle cwteecries. The use of modem contraception 
is not common among Agriculturalist uomen. 

The ASFR of the Lower category is higher than that of its counterparls i l l  the Uppa. Middle, and Agriculturalist 
categories up to age 30. Over 30 years, the ASFRs decline faster in th,: Lswer category than in the Agriculturalist 
category, panly because of the use of modem contraceptives, specificalli female sleriliuation over age 30, and partly 
due to the small proportion of native population (less than 15 percent) and high proportion living in urban areas (80 
percent of the population of the Lower category live in urban centres;) 

Fertility in the Upper category is the lowest of the four social strata cat-gcries. Here, the ASFR shows that women 
in the Upper category not only marry late, but also have their children lakr in comparison to the other social strata 
categories. The fertility of women ages 15-19 in the Upper categoly is the lowest of the four. After age 39. 
however, women of this category do not contribute to the total fertilitj of this category. In contrast, for the same 
age group in the Agriculturalist category, ASFRs for women 40-44 ;rc around 100 per thousand, indicating thal 
almost one out of every two women, on average, has a child during tnat period of her life. 

Up to this point, the current levels of fertility for all women in the reproductive period (1549) have been studied. 
However, since thecontribution to fertility by currently married women is the mosr important, fertility levels for this 
particular group wiU now be discussed. 

Marital Fertility 

Marital fertility levels were obtained using current fenility levels and the proportion of currently married women by 
age. The information for its calculation is presented in Table 2. 

The Age-Specific Marital Fertility Rates (&.$ were obtained as the quotient of f,dq.,, with the exception of the first 
age group. Following the recommendation of Bongaarts (1982), for lh:. first age group &,, is equal to 0.75 * g,,. 
The aggregate values of this method give the Tom1 Marital Fertility R a e  (TMFR). The range of variability in the 
TMFR among the four social strata categories shows that marital lerr;lity varies from 9.84 children per married 
woman for the Agriculturalist to 5.85 for the Upper category. Thic ,difference indicates that married women of the 
Agriculturalist have an average of 4 children more than those in the l pper category. The variability of TMFR 
among the social strata is more evident than the variabiiily in the TFR. 

Among the four social strata categories, thc contributions of currenlly married women below age 25 to the TMFR 
show noticeable differcnces. This contribution is less than 44 percent in the Agriculturalist, though for the other 
social strata categories, it is more than 53 percent. The conmbution of lhc age group 20-24 to the TMFR is thc most 
important in all four social suata categories (see Table 2 ) .  



Table 2. Age-specific fertility rags f,: pqmrtion of cunenlly married women m,,: and age-~pgifx 
mariral fertility rates &.,. by vsial  mau. Bolivia 1989 

Age WP 

social smu Total 15-19 20-24 25-29 30-34 35-39 40-QI 45-49 

Bolivia 

fw 4.970 0.094 0240 0243 0208 0.124 0.067 0.018 
"'1, 0.124 0.537 0.749 0.852 0.859 0.831 0.801 

&.I 7.975 0.334 0.446 0.324 0244 0.144 0.081 0.022 
Upper 

'4, 3.372 0.060 0.176 0.179 0.186 0.073 0.000 0.000 

% 0.065 0514 0.690 0.815 0.869 0.840 0.614 

&d 5.851 0257 0342 0260 0228 0 . W  0.000 0.000 
Middle 

*w 4.621 0.126 0256 0.244 0.108 0.129 0.023 0.038 
mw 0.187 0.641 0.787 0.852 0.816 0.800 0.739 

&.I 6.875 0.300 0.400 0.310 0.127 0.158 0 . 0 3  0.051 
Losser 

'(.I 5.312 0.101 0270 0278 0.220 0.103 0.077 0.006 
'"1, 0.136 0527 0.743 0.862 O.E-49 0.814 0.750 

&.J 8.798 0.384 0.512 0.374 0256 0.129 0.095 0 . a  
Agricultornl 

f ( ~  6.173 0.125 0.214 0276 0.310 0.175 0.102 0.032 

m ( ~  0.128 0.436 0.712 0.843 0.866 0.873 0.5'07 
&.I 9.849 0.368 0.491 0.388 0.367 0.202 0.117 0.036 

The ASMFR of the fwr social mara categories reach a peak in ihc age grwp 20-24. Howver. h e  rpetd of &line 
diffen among the categories. T ~ E  deck is fasten f a  the women of the Uppa c a t e m  up co age 25-29, uih the 
decline for the sune age @wp in the Middle and Lower categories being more modcrate. Over age 35. b e  deck 
in ASMFR is fawr in the Upper =gory than in the olher calegaies, due in pan to the lughcr pretalalare d 
u m m q t i v e  us, panicukrly IUD and female Ycrilization, by w m n  of the Upper cmgor). cunendy in mica 
For the Agriculanalist category. h decline in h e  ASMFR is slower. 11 is prot4lbk  ha^ d i f f e r e d  use d 
contraceptive methods, wpgially modern conDaccptivs and rhc propmion of mtracepdvc users, by Agriculoy-alia 
women auxxmts f a  the slower decline. 

The changes in fenility levels in the cwnny are examined wing TFR va lw .  Acmrding to ihe Bolivian Sacioaal 
Institute of Statistics. the TFRs for the quinq&um 19SO-55.1 M S .  197CL75. 1980-85. and 1985-89 am 6.75. 
6.63. 6.50.625. and 5.05. tespectively. In tk period 1950 co 1976. the m a r i t y  d fertility levelz b e h a  
m b n  and d populations unlinued to inaeaoe, even as ihe We- bcMn social and ec-K gmup; 
increased. In the. second penod, 1980-1989. the decline in fenility is is cmspicuous. The urban feniht). 
continued to descend but, more irnponandy, nnal fertility also inilialed its decline. 

Current femlity levels of Bolivian women are signiflcandy higher tlpn replacement levels, with imponant inequalities 
in f d t y  levels by social sham. The most nalable differences are presented berween Uppa and AgriculUlralst 



fertility. When ASFRF for women 30 years or over are compared between tl11:se Lao populations, the d~fferences 
are considerable. 

Systematically, the fertility of currenlly rrvarried women is higher than that of all women,paniculxly for the younger 
cohorts. The decline of marital fertility in the Upper category after age 30 is ihe most noticeable. The ASMFR for 
the age groups 30-34 and 35-39 were 0228 and 0.084, respectively. Tbesc values show a decline of around 63 
percent between these two groups. This sharp decline among the Upper :atc.jiory women may be the result of the 
use of modern contraceptives, higher education and urbanization, and nlurr  omonunities for activities that compete 
with fertility. 

To have a better undersranding of the differentials in the levels of fertility mc'ng social strata, it is necessary lo srudy 
the biological and b e h a v i o d  variables that are the direct determinants o; fe,.lility. To do this, the Bongaarts model 
will be applied to the Bolivian data in order to estimate the proximate d3crminants of fertility. 

Proximate Determinants of Fertility at the Aggregate Level 

In this section, the focus is on thc estimate of the proximate determinanb of fertility at the aggregate level and theu 
impact on fertility levels and d~fferentials by social strata. Also, explar~auonz as to why the proximate detenninanrs 
are at the observed levels are proposed. 

As already mentioned, although Bongam' model proposes eight pruxi~natc dcterminants of fertility, empirical 
evidence suggests that most of che variations in ferriliry levels can bc: ttu-~hured to the differential impact of four 
fertility variables: marriage delay and disruption; contraception; abonior : mil postpanurn infecundability, including 
breastfeeding and voluntary abstinence. If correct, this implies that mo.1 .;miations in fertility levels of populations 
can be explained by differences in the importance of each of the four .ntermediate fertility variables to each 
population. 

The rust part of this section includes a comprehensive study and estinvdlion of tho four main proximate determinants 
of fertility. In the second part, the model developed by Bongaarts i s  presented in detail, with emphasis on the 
measurement of the specified components. The application of Bongaarts' indices lo Bolivia and a decomposition 
of the fertility rate lo assess the relativc contribution of each of the major proximate determinants to fertility levels 
and differentials are prcscnted next. Finally, limitations of the proximate determinants model are addressed. 

The Main Proximate Determinants 

Levels of Marriage Patterns and Marriage Indicafors 

In almost all societies, the actual fertility of women is substantially lover than what is biologically possible. Studies 
in fertility behaviour, based on the data of the WFS, have concluded that marital exposure is one of the means 
through which substantial reductions i n  potential fertility are achievsb. In most cases, 35 to 40 percent of the total 
reduction in potential fertility is due to age at marriage (United Nati~~ns. 1987). 

Cultural differences in age at fist marriage are important because Lhcy affect reproductive behaviour. In many 
societies, premarital sexual aclvity is tolerated, but f e ~ l i t y  is genrrall:. confined to marital unions. Therefore, 
marriage patterns, age at fist marriage, proportion manied, and ~ H I ~ C K . ~  of marital dissolution have an important 
influence on the overall level of fertility. 

Nuptiality patterns can be examined through the study of the prop~rtii~n ol'cvcr-married women at various ages, with 
particular interest in the reproducrive ages of 15 to 49 years. The h~l:he!- the proportion of ever-mamied women, the 
higher the fertility, other things being equal. The proportion of ctln~mtlv married women in each reproductive age 
group is presented in Table 2. 



As expected, the propdm of married women of reproductive age increases as age increscs. up to age M-3. and 
then declines grddually. with the exception of the Agriculturalist group. where he proponion of married u m e n  
in- up to ages 4549. 

In fenility studies. age at 6m marriage is of mapr interest, since it is invenely r e M  to the duralim of ex- 
to the risk of pregmncy. For example. women who marry early wiU have a longer period d expoarre to ihe risk 
of becoming pregnant than rhos: who marry later whereas a lam age at mamage eliminates e x m  in the Lghly 
fenile yean of the late teens and early twenties. 

Many demographic studies have shown rhat differences in age at fm mamage can account f a  a subnaniial 
propoltion of variation in the f d i t y  of diffaent populations. The effects of this variable can be direct as weU s 
indirect. The direct effect of age at fmt marriage on fertiliry is sigmf~anr. especially in s i d e s  where ihm is very 
liwle or no voluntary fenility control. 

The indirect effect of age at first marriage on fertility is through he educational level anained by the amen and 
other factors related to later marriage, such as anitudes, labor force pbmciparion, ex. In moa of h e  LDC's. wanen 
who mamy early are more Wrely IO drop out of x h m l  in order IO be able to cam. out their childbearing 
responribiitis. Ln general, h i g h  education of females is relaled positively t age at fmt marnage and negauvely 
to f d i t y .  

In less developed societies. age at marriage is an imponant inramedrale miable, included in moa of the models 
used t estimate fertility, such as Davis and Blake (1956). Bongaans (1978). and Hotuaft and Liu* (1981). 

In Bolivia, the study of differences in age at fmt marriage is even more relevant Lxase of he grear hetemgeneity 
of its population. In Bolivian society. people who are married. or Living togcther/common-ku. are racially xQped 
as married couples, even though they have not had a civil or religious ceremony. According to the Bolivian family 
code. the state and the law recognize rhese two type5 of marriages as equal. l3e minimum legal age ac mamagc 
for males is 18 years and 16 years for females (CMigo de Famitia, 1978). 

The Bolivia DHS survey, like the o h  DHS surveys. used a broad dehition of marriage t cham some dew d 
comparability across cultures. The definition of "marriage" included all unions with a recognued axial strata. lhus 
including all stable sexual relarionshrps regardless of he legal stam of ihe union. The informarion on unia, stao~r 
and date of entry into fust union likely is influenced by the ways unions are formed and it is likely informarion 
about marriage, like any other retrospective infamarion. suffers &- problems of mail. One common anx is thc 
undastatement of age at marriage by older women who tend to declare &heir age at mamiage to be younger lhan i t  
really was. According to Bknk and Rutenberg (1990). young married women, especially lhose w~lh  children len~I 
to overstace their age, and young unmarried women tend to undersme heir age. Alrhough here may be differenrial 
e m  across subgroups. there is no funher infcmnation with which to c m f m  conclusions. 

In the Bolivia DHS survey, the current marital slam of the interviewed women was divided into s u  calegwia- nevu 
married, married, living together, widowed, divorced. and not livlng together. To avoid the problems lnhwnt in 
consensual unions, the calegories of married and living togelher will bf considered as a WL It %-ill tharfore bc 
mcue appqniaw to ialk a l k t  age a fmt union. 

The propwrion of eva-mamed women in the group age 15-19 years at ihe time of &e survey &us g m l  \anability 
among h e  Bolivian subpqularions with valws of 8.1.21.3. 15.7, and 14.0 percent for he Upper. \ W e .  h e r .  
and Agriculturalist megwies, respectively. This Indicator gives an obtrview of ihe pmacily of uwnen's mamages. 

Of h e  four social striua categories, early mamage is mow common for h e  w m  of the Sfiddk category. where 
as many as 21 pacent of women in h e  age p u p  15-19 had entered their fmt marriage by ihe h e  of ihz survey, 
i.e., 160 percent more than their courttapam in the Upper calegor).. This may be e x p b d  m pan b) h e  tugh 
percentage of women in the Middle category who live in ihe Lowlands of Bolkia whcre age at marriage lends to 
be eartier. The Agriculturalist category registers a wry low percentage of nt;uned women in thr age p w p  15-19. 
This is explained in pan by the long marriage process hat the native populauon of Bolivia gw.s ihrough. 



In Bolivia, the ultimate proportion of manied women varies notably among the different social strata with values 
of 94,91,96, and 97 for the Upper, Middle, Lower, and Agriculturalist categories, respectively . The most important 
contrast registered is the fluctuation from 97 percent in the Agriculturaiisl category to 91 percent for the Middle 
category. 

Marriage is almost universal for the Lotver and Agriculturalist catcgoric ;. By age 40.95 percent of women in the 
Lower and93 percent of those in the Agriculturalist categories are already rnjrried. The mean ages at marriage for 
the four social strata categories are 20.8, 19.6, 19.2, and 19.6 for t l~r  l.ipyrr, Middle, Lower, and Agriculturalist 
categories. The most imponant difference is registered between the Uppei. and the other three social suata categories. 
On average, women of the Upper category marry 1.2 years later than ih~:ir icounterparts in the Middle, Lower, and 
Agriculh~ralisl categories. 

Knowledge and Use of Contraceptives 
Table 3. Percentage of women currently in union by 

The levels of knowledge and use of contraceptives knowledge ant1 ever-use of any contraceptive method, 

for women currently in union are presented in by social s t r ~ ~ i .  Bolivia 1989 

Table 3'. There is little difference in the level of Method by Knowledge Ever use of 
knowledge and use of contraceptives between all social strata of method any method 
women and those currently in union. However, IZ~I:..:~ 

""t..." 

there is a great differencc in the level of know- 
ledge of contraceptives among the social strata Any method 75.0 45.8 

categories. Knowledge of at lcast one con- Modem 67.5 21.7 

Iraceotive method is almost universal (96 vercent) Traditional m.-tho.l 7.5 24.1 
. . 

among the Upper social suam women. Morcovcr, Upper 
knowledge of modem methods is more prevalent hy me,j,o[j 95.3 75.2 
than that of traditional methods bwause of the Modem mclhod 92.4 43.6 
higher percentage of educated women in the Upper Traditional method 2.9 31.6 
category and greater exposure to the mass media, 
factors that facilitate the dissemination of infor- Middle 

mation about contraceptives. In contrast, in the Any method 88.8 57.5 
Agriculturalist category, the level of knowledge is Modern method 84.2 29.7 
the lowest, with only 56 percent of the women Traditional method 4.6 27.8 
having knowledge of any conwceptive. More- Lower 
over, the knowledge of modem methods of conua- 

Any ception (8.3 percent) is less common than Modem method 
78.3 44.8 

knowledge of only uaditional methods3 (19.9 Traditional n,ethod 
71.0 21.2 

percent) for women currently in  union. 
7.3 23.6 

Agriculturalist 

However, the use of contraceptives, rather than Any method 55.7 28.2 
knowledge of the methods, is what diiectly in- Modem method 44.6 8.3 
fluences the levels of fertility (see Table 3). As Traditional method 11.1 19.9 
was expected, the ever-use of any contraceptive 
method is greater in the Upper social suata than in the Agriculturalist (75.2 percent vs 28.2 percent) for women 
currently in union. Comparing the difference in ever-use of modem contraceptives, the gap between these two 
subpopulations becomes almost five times greatcr (8.3 percent vs 41.6 percent for the Agriculturalist and Upper 
social slrata, respectively). 

'In Table 3 the lnfonnation refers only to women currently m union 1x:auic: of the way that the variable social strata was 
consrructed (see description of the study population). 

' The category "lmowlcdgc of traditional methods" corresponds only ..o Uii~rcr who knew exclusively traditional methods. 
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In summary. for women currently in union. thme of ihe Upper and Mddk social mata IHX oaly have gram 
knowledge of some contrseptive methods. but also have a greater popation of ever-uo of same amwaptive 
m&& than tbos in ihe Lower category and much more ever-us than their cmmqam of ihc A g n c u i t d i ~  
social sbala. The use of modem methods is more prevalent in the Upper h in thc Mjddlc or Loau mid stram, 
wherear haditional me~hods of contraception are more pitvaknt among A g r i c u l W  wmen 

'Ihc current use of contraceptive me&& by women in union at the manenl of the survey is prewnlod m Tabk 4. 
The dam show chat 54.6. 39.2.27.9, and 17.6 percent of women c m d y  in union of the Upper. Middle. Lower. 
and Agricultloalia social sbata respectively, r c w  chat they w a e  using a axlmhxpive rmtrod in 1989. W y  
24.4.16.7. 11.5, and 5.3 pacent respectively, were using a modern conuscptive. Of all the modan and wditimal 
me4hods. h e  most prevalent reponed among women cwrnlly in union ac the moment of tbc w c y  nilr pnaitc 
abstinence! used by more than 50 proem of women in all the saial suam megolies (Tables 4 aod 6). In the 
Uppa and Middle social .%ma c ~ g & .  the ILTD was sccond in imponaoce, while fanale sierihaim wd rbe ptll 
wen the otha impManr conuace*~ methods. In the Lower and Agriculhlraliw social smta categories. female 
s e w n  w the saond most-used method, but its pevalence waci only 28 percent of b~ of periodic abainearc. 

Table 4. Pacentage distribution of women currently in union using any 
coanaceptive method by saial  suaq Bolivia 1989 

Social strats 
Typeofmclhodand 
c h a r a c ~ t i c  Uppa Middle L o w  Agnc. ~d 

Any method 54.6 392 27.9 17.6 303 
Modem wtbod 24.4 16.7 11.5 53 123 

Pill 3.3 4.0 1.6 0.5 1 9 

IUD 12.9 5.9 3.7 1.8 4.8 

Injection 0.7 0.6 0.8 0.6 0.7 

Diaphragm 0.3 0.5 0.0 0.0 0.1 

Condan 1.1 0.5 02 0.1 0.3 

Femak uail. 6.1 5.0 52 2.3 4 3  

Male scail. 0 .O 02 0.0 0.0 0.0 

Traditional method 302 22.5 16.4 12.3 18.0 

Periodic abs~ixnce 29.1 212 14.7 9.6 16.1 

W i h w a l  1.0 0.9 0.9 1.1 1 .O 

Otha 0.1 0.4 0.8 1.6 0.9 

Not usinn 45.4 60.7 72.1 82.4 69.7 

It is aka notewonhy that male stedimhn is almaa unknown among the Bolivian pqdanon.  This can be expliunad 
in part by the maledomi~ted orientation of Bolivian society. 

Of the womn c m n t l y  in mion at the momat of the survey. 82.4. 72 1,60.7. and 45.4 prcrat of tbc armeo ol 
the Agriculmab. Lower. Middle. and U p r  social snaq respecovely. wae m using any mabod n all. These 
pewrages show that conmpfive use among the Bolivian popllaoon is IHX awnmoo fa v;rrous rrasonr These 
include the mong influem of ihe Cathdic Church and its p i l ion  oa IJIC hc of c c o b a q u c a  the large 
proponion of the native ppukicm chat Livs  in the ccunbyide wilhwt knowledge of or acaen to conwcepivlircs. 

''the category of +odic ahtin- un incluL icmpamy ~pnationof rpoura u s rauh of d migration for ~lponr 

of an ploy men^ Afier the land =form of 1953, pople  from rhc eountryridc o f m  oancd i d  in d i f f m  emlogical smu 
'Ihmforr, as rhe xasons chmged, hey had to navel from OK ccologicd smm lo lrmhs xi unJ rhc o q ~  bcmg culrirucd. 



low levels of education and accessibility lo medical cenut:s, and, i t !  semc cases, the high cost of modem 
contraceptives, which impedes their usc. 

The type of contraceptive method used varies with agc (see Table 5). On avcage, 30.2 percent of Bolivian women 
currently in union are using a contraceptive methotl. For all ulomen currrntl,i in union, the use of any contraceptive 
method increases with age up to age group 30-34. After this age groul~, 1111: proportion of users starB to decline 
sharply. Of the modem methods of conuaceptives used hy women currcirtl) n union the pill and IUD are the most 
prevalent among the younger age groups 15-29. After age 3.5, female :teril~~ation is the most important. Of the 
traditional methods, periodic abstinence is the most prevalent method n 311 tl~e age groups (Vidal-Zeballos. 1993). 

Table 5. Percentage dismbution of women currentl) in union using a]). :onuaceptive method, by age group, 
Bolivia 1989. 

~ ~ t h o d  social strata 15-14 20-24 25-29 30-34 i t -39  40-44 4 5 4 9  Total 

Bolivia 
Any method 
Modem method 
Traditional method 

Upper 
Any method 
Modem method 
Traditional method 

Middle 
Any method 
Modem method 
Traditional method 
Lower 
Any method 
Modem method 
Traditional method 

Agriculturalist 
Any method 
Modem method 
Traditional method 

Since traditional methods of contrdception-periodic abstinence, u tthkawal, rhythm, and others-are generally 
harder to use than the modem methods, it is noteworthy that uaditional methods are widespread among all the social 
strata categories. The use of these inconvenient methods can be se:n 3s an indication of a smng commitment to 
postpone or to cease childbearing, coupled with an ahsence of access Lo more efficient methods. As was mentioned, 
deficiency of access may be a matter of cost, availability, knowledge, artcior religious opposition, ur even fear about 
safety. 

Of the populations under study, the Agriculturalist category registers the highest percentage (69.9 percent) of 
inefficient methods used: four out of six current users of any conuaccptiv: mcU~od are cmploying inefficient methods 
(Table 6). In contrast, the percentage of inefficient to lotal users f.rr the Upper social strata is the lowest, with 45 
percent of current uters employing efficient methods. 

The use of modem contraceptives among Upper social strata w r v r  :urrenlly in union is 4.6 times greater than 
among Agriculturalist women, whiie the use of uaditional conuaccpli~,i: methods in the Upper category is 2.5 times 
grater than in the rural areas. These values show that natur;~l lerti!ity is more prevalent in the Agricultutdist 



category than in the Upper 
w i a l  strata. Table 6. Current u ~ e  of ineffcient and e f f ~ k n t  m t m e p l i v e  rnechods by 

w l a I  strata. Bolivia 1989 

In summar)., chese findmgs 
strongly suggest that the use of 
modern contraceptives is not 
widespread among Bolivian 
women. Of those using any 
contrxeptive method in 1989. 

R Using R Using effuient P M ~ c i m t  u, 

Social smta  inefficient methods meihcds totalusen 

Bolivia 18.0 12.3 59.6 

Cpper 302 24.4 55.3 

Middle 22.6 16.7 575  
40 percent were using efficienl L o w a  16.3 11.5 
contrxqtives. Moreovcr. the 
differenti& by social saara are Agriculnmllst 12.3 5.3 

evidenI, with the Upper status 
having the lowest perrentage of inefficient method use (55.3) and che Apiculturalia haiing the highest percentage 
(69.9). The use of inefficient contraceptive methods is widespread, since more lhan 59 percent d the nrrnen in all 
Ihe subpopulacions who are using any connaceptive method are using inefficient methods. 

The Upper social strata has the highest percentage ever using contracepuvcs in e v r q  age pup. whereas Ihe 
Agriculnvalist group h a s  ihe lowest pacentage ever using contrxepuve merhods. 

In all the subpopula~ions under study, there is a marked tendency for conlracepbr use w rise sharply krufen IIX 
age groups 20-24 and 30-34. and then to decrease, slowly in some cases such as in ihc L'ppcr nxial arata, or sharpIy 
as in  the Agnculnvalisr The variability according to age in the use of traditional c m e p c i v e  r n e W  is less than 
with modem contraceptives. 

Never-use of contracepion is more pedaninant in the Agriculolralin group. where more than 69 percent of h c  
women are not using any conlraceptive. The women in this categwy are mainly an in&g- p p d a ~ o n .  with ye? 
low levels of education, almost no exposure to *e mass media, and s m g  Wtional values. 

Induced abortion is one of the oldest and most c m m o n  m e M  of fenility regulation, and k role in ibe reddm 
of fenility is well established in many countries. Although statistical information on abcmim is infrequent and 
inadequate. it is evidenl that induced abortions are performed in almost all counmes of the develcped and devebping 
world. 

Abonion is illegal in Bolivia except in cases of risk to lhe m o h r ' s  life, incesl. or rape. kbrcover. persons u h o  
break the law can be punished with 1 to 3 years imprisonment. Hou,ever, its practice is believed to be w b s p r e d  
and highly prevalent in various sectors of Ihe popllauon. pamcukrly among young. single women. S l m  abcrum 
is illegal, it is often carried out under unsale circumstances !hat endanger ihe health and life of the woman. 
Obviwsly, statistics on the practice of atunion are obviously scarce and unreliable. 

In a scciely like thiu of Bolivia, where the weight of u-dtion, prejudice. religion. IIX low status of uwnen. and ocha 
factors that influence and create moral and legal sanctions against induced aborucm are combined. it IS unllely h a t  
h e  resulw of inteniews will reflect or approach reality, since. in most circumstances, wanen u d d  prclcr w keep 
induced abonions secreL 

In 19&1, research on abortion was carried out by the Bolivian Society of Obstetrics and G)n;~cology among u u n m  
hospitalized for complications from aboruon in the major city hospitals. Tabk 7 pressnls h e  r e d s  of that srudy. 



Table 7. Abortion rates' for major cities, Bolivia 1984 

Women of Fertile No. t o $  Cases in Rate per 1,000 
City Population" Age3 the Study women 

Cochabamba 304,960 79,680 ,077 13.52 

La Paz 953,634 2M),910 i ,230 4.71 

Oruro 192,814 49,680 810 14.05 

Santa CNZ 419.646 108,225 810 7.48 

Sucre 84,505 22,250 556 24.69 
- -- 

I The value corresponds to cases treated in the major hospitals bet:absc: of complications from 
abortions. Abortion is illegal in Bolivia. 
' Institun h'acional de Estadistica, 1981 

Estimations based on the Censo de Poblacidn of 1976 
Source: Sociedad Bolivhna de Ginecologia y Obstemicia and Famil: Health International, 1985. 

The same study gave rates of maternal monality due to induced abortio~~ as 4.9, 10.8.6.8, and 5.0 per 1,000 for the 
cities of Cochabamba, La Paz, Oruro, and Santa Cmz, respectively. These rates show that one main cause of death 
among the women of reproductive age is induced abortion, especially in thv cities of La Paz and Oruro (Highlands). 

From those estimates of the Bolivian Society of Obstemcs and Gynaecolopy, considcring the likelihood that many 
abortions occur without complications or are ueated in health ccntres other than the hospital (and further taking into 
account underreporting and miscariiagcs), it is safe to assume that t h ~ :  Bol~vian rate of abortion is around 16 per 
1,000 women. This statistic would be greater in the cities than in the rural .fleas (Sociedad Bolivians de Ginecologia 
y Obsteaicia and Family Health Iniernational, 1985.) 

Although evidence suggests that abortion is common in Bolivia, the lack of data makes it impossible to estimate the 
m e  rate or have good approximations of it for the counby and even less for each sa'ial strata. Therefore., for the 
purpose of calculations for this paper, we have assumed that induced abortion is negligible for each social strata. 
There is a need for further research on this maner in order to esfablirh the importance of induced abortion on the 
levels and differentials of fertility among the different social swam. 

Breastfeeding of infants is an almost universal characteristic of human societies. Tlie importance of breastfeedig 
is related to its impact on infant health, since the primarypurpose of breasrfcediig is infant nourishment. However. 
it also has a fundamental impact on fertility. 

Breastfceding practices vary From one country to another and from one subpopulation to another wilhin the same 
country. In most societies, women stan breastfeeding infants immediately after binh. Traditionally, women of the 
less developed countries have breastfed in larger proportions and for iongcr periods of time than women in the most 
developed countries. 

After childbirth, each woman experiences a period of temporary infecundahility, called the postpmm nonsusceptiblc 
period, during which she does not ovulate. If a woman nurses a :hild, her hormonal reactions to lactation 
considerably delay the return of her menstrual cycle, and thus of ovulation and fecundability. This may have 
considerable impact upon b i i  intervals. 

Various researchers have reported (Potter et al., 1965; Salber et al., 1966: Chen et al., 1974; Leridon, 1977) that, in 
the absence of breastfeeding, postpanurn amenorrhoea lasts an avrr;lgc of about 2 months. With a longer period of 
intense breastfeeding, average posrpanum amenorrhoea can last h~lween 1 and 2 years (Chen et al., 1974; 
Singarimbum and Manning, 1976; Cantrellc and Feny. 1979). Ac~:oriling to Bongaarts and Potter (1983). women 
who did not use conuaceptivcs but breastfed continuously added 1 X rrritlths or more to the average birth intervals. 



Moreover, pamal bradceding could reduce ovulation even for women who were regularly mrmmachg (lain and 
Nag. 1985; Shon  1984). Clealy, (hrough heir supDression of ovulatim and mensuualioo, bRaafeediog paaems 
and mndr can play a major rde  in d-inin; h e  levels and mx& of fenili~y. Hoaevcr. - ~ l t h o u ~ h  he 
relationship between duration of breastfeeding and duration of postpanwn amencrrhaa is va~.  suikmg. it u not 
perfen" (Page u al., 1982:89). 

To estimate ibe mean dunxion of heasfeeding fci ihe cMal ~ ~ J M X I  and fa he four social s u m  c s e p ~ ~ ~ ,  he 
incideace/prevalence method was used (Mosley and Chen, 1984). 

where 
Y = Tbc mean dura[ion of heasfeeding, in months 
B = Number of childnn cunendy W e d  
N = The average ~unber of births per month. 

This equatioo provides a murkably simple means of eslimating the mean d d m  of brea.uf&g. It is W e l y  
insensitive to ermn in the reponed dam of binh for he children in question Thc numuaiu requires m iofcmatk~~ 
on dates at all. However, h e  denaninam does, and, fa h i s  paper. it was eahabd hwn b i  in he kst 5 yean 
pxedmg the survey. The ma* m p t i o n  is that the number of bis per month har been roughly caraant 

B d e e d i n g  in Bolivia is plonged and almosc 
universal. The main nsulu at he national level and 
for each wrial strate rue summarized in Table 8. 
The values were calculated using informtion on 
binhs in the 5 years p e d i n g  he survey. 

In Bolivia, the avenge d m  of breastfeeding is 
16.7 monIhs. Howeva. chae is subaantial v a r i a h  
in average duration among the four social s m  
categories. being as low as 11.28 months for the 

Table 8. Average duration of ~ ~ g .  amambaa 
and abslinence. Bolivia 1989 

mapwlun aaihty (d- in months) 

Upper social saata or as high as 17.80 monrhs f a  L~~~ 17.10 11.14 5.80 
he AgriculUwlisr Similar differences can be 
observed fa a m e w  and abstinence. On Agriculluralist 17.80 12.62 5.10 

avenge, ovulation resumes some 11.33 months after 
delivery. Intermune on avesage nsumes 6 months after delivery. 

As we have seen. age at marriage differs by social strata, being earlier for the Agriculovalia and Lower sxlal  suata 
and latcr f a  che Upper. The use of !nditional contraceptive mtlhods is nmre pevalent in ihe Bolivian p o p h c m  
as a whok than h e  use of modem methods. However, therr are peal differurrs among the four rocla1 strate 
categories in the use of m o d w  conwceptive mehds .  Differen&& in W e t d i n g  are imponant by social m t a .  
The longest period of breastfeeding is registered for ihe A g r i c u l d u  women and ihe hmsa for the Cpper nwneo. 
The differences in lhese proxima determinants and lhei impact on facility levels u-iU be cwsidend nexL 

Bongnarts ModeL Estimation Technqac 

In this section, the proximate determinants hamewofit d Bongaans will be appld LO explain variations in fautity 
levels of Bolivian women by aaesDng theii i m p &  for each social shaia categcq. The four inlamcdrare ~ ~ 1 e s  
opaate sequentially fin lerms of his famula,  not in terms of reality and h e )  to reduce ihe Toul Pxential Fauliry 
O to the obsaved value of b e  Toul Fertility Rate m). 



According ta Bongaarts and Potter (1983), empirical evidence has esr~l~lishtd that for almost all populations. 
observed fecundity ntes vary within the range of 13 to 17 children per !r,c,man, an average value of 15.3 children. 
Although it can be argued that the value of TF is not constant and can VLIV among subprpulations within the 
counuy, for this analysis, the assumption is that the value of TF is consl;ml at 15.3 children per woman throughout 
Bolivia. 

In Bongaarts' model, the effect of each proximate determinant is n~easureil thr~ugh indices that can vary kom 0 to 
1. A value of 1 symbolizes that the determinant under observation exerts no constraining effect on fertility, whereas 
a value of 0 symbolizes a completely inhibiting effect (Bongaarts, 1982, p. I R 1 ) Bongam' original model specifies 
the relationship betwecn intermediate fertility variables and fertility levcl : a:: 

where 
TFX = total fertility rate. 
TF = Local potential fertility or total fecundity 
C, = index of marriage (equals 1 in the absence of celibacy mil 0 in the absence of marriage) 
C, = index of contraception (equals 1 in the absence ot conlmcepion and0 if all fecund women use 100 

percent effective conrraception) 
C,  = index of induccd abortions (equals 1 in the absence of iriduzed ahortion and 0 if all the pregnancies 

are aborted) 

Ci = index of postpartum infecundability (equals 1 in the ahs!nce of lactation and postpartum abstinence 
and 0 if the duration of infccundability is infinite). 

The intermediate rates in the movement from TF to TFR can also he expressed in terms of the ind~ces: 

Total Natural Fertility Rate: 

TN = C, * TF 

for which the fertility-inhibiting clfects of marriage, contraception, and atnrtion are removed 

Total Marital Fertility Rate: 

KUFR = C, * C, * C, * TF 

for which the effect of marriage alone is removed. 

Total Feriilily Rate: 

PR = Cm * C, * Cc * C, - 7F 

The model refers to a synthetic cohon and is based on the assumpuors that the prevailing age-specihc fenility 
panem will be the same for the young women in the futwe and tha~ marriage patterns and contraceptive use will 
remain unchanged throughout the reproductive spans of all cohore, 

Since indices and aggregated rates are known, it is possible to estimate Ihe model through the relations above. 
However, since the relationship varies with age, i t  is advisable th.11 :PC-;pccific data be used. For the estimation 
of the Indices of Marriage and Conuaception, age-specific data arc I I ~  :, wllcreas for the Indices of Posrpartum 
Infecundabiiity, aggregate data arc used because of the lack of i l h . n l 2  1 ,in classified by age. As was mentioned 



before, ihere is no reliable information on induced atonion. so the index of aborrion is  no^ eaimated 

In interpreting index values. it is imponant to note that by definition, the complement of each otsen.ed value 
represents the proportional reduction in fenility that may be atmbuted to the determinant under obsenarion. 

The Measurement of Bongonm' Model Componrnrr 

Bongaans' model assumes a closed system to summarize the effect of each f x m  lhat reduces fertiliry- hool its 
potential maximilm to its actual level. The calculation of each of the indicts is presenled nexr 

The Index of Proportion Married, C.. The estimation of this index is bared on the estimations d the Age-Specific 
Fertility Rate and ihe Age-Specific Marital Fertility Rate. 

The Index of Proponion Married is defined a: 

Table 9 pre5enl.s the figures for C.. Among the four social smta categories, C. varies signficanlly, fmm 42.4 to 
32.8 percent between the Upper and Middle sccial strata respectively. I t s  r-alue of 0.613 for ihe axmw implies 
lhat marriage delay and disruption reduces marital fertility by 38 pfrcent. By mial mata marriage delay and 
disruption reduces marital fed i ty  by 12.4. 32.8. 39.6. and 37.3 for the Upper. Sfiddle. Lower, and Agriculturalist 
women, respectively. h is clear that the inhibiting effect of marriage is p a e r  for the Upper caegon. than for thz 
Middle category. 

Table 9. Estimation of h e  index of marriage. C,, by social m t a ,  
Bolivla 1989 

Swd swra 
Rates 
index golivk Uppr  Middle Lower Apncul. 

The Index of Contraception, C,. The estimation of C ,  is by mean! of Age-Spaik X k n t a l  Fmilily Rares ig.) 
and the proponion of users by age among women in reproductive ages @J. 

For most of the populations, the use-effectiveness varies according to the characcmrisucs of m e w  and uses. The 
use-effectivenerc (e;& for each social swra for Bolivia war obmned by uslng the pauern derived from rhs 
Philippines (Lamg, 1979). The values are presented in Table 10. 

The general effectiveness for Bolivian women is estimated as the rarjo e = 24.01130.20 = 0.7%. implying lhat 
conlraceptive use is at a level of 79.6 percent effectiveness. General effectiveness by sad arata varies sl~ghtly. 
It is noteworthy lhat the Upper cacgory has the highest effectiveness at81 p c n L  Tlus is due to lhe hgh of 
IUD's and the incidence of female sterilization. On the other hand. h e  high ~ncidcnce of thz use of naditicnal 
contraceptive meth& by h e  Apiculumlist catego? is reflected in ihe louest effecu\?ness of conaxrpava  (Ti 
percent). However, in boh subppulations, rhe u g  of wdtional methods is s~guficmt. 



Table 10. Estimates for use-effectiveness, em, and prevalenct-, &, by social suata, Bolivia 1989 -- 
Method (m) Use-effectiveness, e, Prevalence, u, em*& - - - 

Bolivia 
Sterilization 
IUD 
Pill 
Other 
Total 
Effectiveness (el 

Upper - ~ 

Sterilization 
m - - 

Pill 
Other 
Total 
Effectiveness (e) 
Middle 
Sterilization 
IUD 
Pill 
Other 
Total 
Effectiveness (e) 
Lower 
Sterilization 
IUD 
Pill 
Other 
Total 
Effectiveness (e) 
Agriculturalist 
Sterilization 
m 
Pill 
Other 
Total 
Effectiveness (e) 0.770 

The choice of conuaceptive methods is age-related, implying that simila~ variations in use-effectiveness estimates 
will be seen when the dara are disaggregated by age group. Use-efl'cc~iven:ss and degree of protection provided by 
contraception, age, and social suata, are presented in Table 11. 

In general, among the currently married women who use modem contr~ccptive methods, there is a tendency towards 
increased IUD and pill usage with age, up to the point when thesc are replaced by sterilization. These modern 
methods are used side by side with the traditional methods, which have low effectiveness. This combination of 
mcthods results in average use-effectiveness values that cannot be delerm~ned on an a prion basis. 

Use-effectiveness increases with age among the different age groups, but not linearly, dropping slightly for women 
in age group 4 5 4 9  in some cases. For example, for the Agriculturalist, die-effectiveness increases for the younger 
cohorts due to the increased use oC the L-D and pill with age. How'ver after age 25, the use-effectiveness drops 
up to age 30 and then increases again. This fluctuation may be explained bv the use of mainly traditional methods. 



Table 11. Use-effectiveness and rkgree of pmmtion pmvided by umtrse@on, age. and social - Bolivia 
1989 

Ropomon hopo~tion Effectiveness m m  
Social wen wrs W o n  feaud uras 
Sllata ('4) k * %  fecund fr, k ' U f 4  

Bolivia 

15-19 0.160 0.116 0.730 0.99 0.117 
20-24 0226 0.173 0.766 0.99 0.175 
25-29 0.344 0268 0.780 0.98 0273 
30-34 0392 0313 0.799 0.95 0329 
35-39 0.363 0293 0.808 0.91 0322 
40-44 028 I 0232 0.826 0.78 0297 
4549 0.148 0.120 0.816 052 023 1 

UP p a  
15-19 0218 0.161 0.737 0.99 0.163 
20-24 0.367 0.286 0.780 0.99 0289 
25-29 0.599 0.476 0.795 0.98 0.486 
30-34 0.617 0.498 0.807 0.95 0524 
35-39 0.5% 0.487 0.817 0.9 1 0535 
40-44 0.562 0.464 0.825 0.78 0595 
4549 0.386 0297 0.770 0.52 0571 
Middle 

15-19 0206 0.156 0.756 0.99 0.158 
2024 0.336 0259 0.770 0.99 0262 
25-29 0.472 0.369 0.782 0.98 037l 
30-34 0.487 0.382 0.785 0.95 0.502 
35-39 0.434 0.372 0.858 0.91 0.- 
40-44 025 1 0.224 0.894 0.78 0287 
4549 029s 0230 0.778 0.52 0.42 

Lower 

15-19 0.133 0.095 0.712 0.99 0.096 
2024 0.174 0.130 0.752 0.99 0.131 
25-29 0303 0238 0.785 0.98 0243 
30-34 0.350 0283 0.810 0.95 0-% 
35-39 0.353 0.284 0.806 0.91 0312 
4044 0.307 0355 0.829 0.78 0327 
45-49 0.152 0.132 0.866 0.52 O B  

Agriculturalist 
15-19 0.146 0.105 0.716 0.99 0.106 
20-24 0.132 0.100 0.759 0.99 0.101 
25-29 0.178 0.133 0.749 0.98 0.136 
30-34 0240 0.185 0.772 0.95 0.195 
35-39 023 1 0.176 0.161 0.91 0.193 
4044 0.158 0.1% 0.7% 0.78 0.162 
4549 0.097 0.079 0.819 032 0.152 

It is also very impmant to take inw auxxrnl the poponicm fecund by age. Vaessen (1981) presem an estimaum 
of the mean jnupwtion of infecund women by age for 28 counaies. According w hs results. thc pqmnion fecund 
tends IO decline with age. For the age group 15-19. the proponion fecwd was estimated a 99 percem but fcr the 
age group 4549 the pmponion was csdmated at 52 pacenr Us~ng the values of the poporuon fecuod 11 is pxsible 



to estimate the proportion of protected women iunong all fecund women. The rzsults are presented in the last column 
of Table 11. 

The index of contraceptive protection for each age group can be develop?d as the ratio of the proportion of protected 
women (Z u,*eJ over the pmponion ofprolected women who effectivel:, nfrd contraception (fQ. The last column 
of Table 11 presents the indices. These values show that protection has i:s lo'h~est value for the youngest age group 
of each social suam category increases systematicaUy with age, reachin? thc ~naximum value for the age group 35- 
44, and then declines slightly for the last age group. 

The results of the estimation of the lndex of Contraception are presentetl in lahle 12. There is significant variability 
in values among the social strata categories. For the Agriculturalist, C, 19 0 858, implying that connaception reduces 
fertility by 14.2 percent, whereas for the Upper category, reduction is 4.3.1 Ircrcent. 

Table 12. Estimation of t l~e indcx of contraception, I:',, by social 
strata, Bolivia I989 -- 

Socia, mdca 

Index ~ ~ l i ~ i ~  Upper Middle Lower Agricul 

Differences in the use of contraceptives by social swam are quite pronuuiccd. In the Upper, 54.6 percent of currently 
married women of reproductive age are contraceptive users, whereas ~ I I  tl:e Agriculturalist, the prupomon drops IO 
17.6 percent. This difference is largely due to variations in the incidellce of use of the IUD, pill, and sterilization. 
Whereas in the Upper category, more than 12 perccnt of these women use the IUD, for the Agriculturalist. the 
proportion is only 1.8 percent. 

The Index of Postpartum Infecundability. The lndex of Postpart~~m Infe~undability was calculated using the 
formula: 

where i. the mean duration of postpartum infecundability, was calculatal from the mean duration of breastfeeding 
(see Table 8). 

Estimates of the duration of postpanum infecundability were difficult ta obtain, so indirect estimation procedures 
were applied through the following equation (Bongaam, 1982): 

where B is !he average duration of breastfeeding and i is the averaRe duration of postpanum infecundability. The 
results of these indirect estimations ate presented in the third column or Table 13. The mean duration of postpartum 
infecundability for the Bolivian population is 10.7 months. 



Table 13. Estimation of postpartum inlecundabihty by social ma(a Bolivia 1989 

Socd Average breaslleedmg Postpanurn sterility Index of Pmtpamvo 
slrala (in months) (in m o n b )  Infecundability 

Bolivia 16.70 10.70 0.685 

U p  11.28 6.68 0.794 

Middle 16.70 10.70 0.684 

Lowa 17.10 11.03 0.677 

Agricultllral 17.80 11.62 0.661 

According IO the results of the Index of Postpanurn Infecundability pesented in TaMe 13, thw is grclu rmab~lity 
among the social mta mgories in the percentage of reduction in feniliry atrnbutable a poapartum infecrmdabdity. 
The inhibiting effect of postpanurn infecundability is gream ffo UE Agricululluraliw (33.6 percent) ban fa the  wanm 
of the U p  social suata (20.6 percent). 

Integrated RcsuIn of the EongMm Indices 

The indices required for Bongam' model are presenlul by social smla in Tabk 14, along uith the m&l e s h a m  
of the Total Fatility R ~ E  and the Total Fenility Rate Observed. 

Table 14. Estimates of the indices of the inmediate f d i t y  variables and the model 
estimates of k t W  fenility m e  (TFR) by social ma&. Bolivia 1989 

Sccd strata 

Concept Bolivia Upper Middle 

Model estimate of TFR 4.995 4.191 4.817 

Index of rnaniage, C, 0.623 0.576 0.672 

Index of canmception. C, 0.765 0.599 0.685 

lndex of pcstpanum 
mfecundability, C, 0.685 0.794 0.684 

Tocal fertiliry rate observed 4.%7 3.370 4.620 

Differewe between the two 4.028 -0.82 1 5.197 
rates 

Lowa Apic. 

Acwrding IO the indices obtained, C, is the most impartant factor in reducing ptenual fariluy in each wral s m .  
On average. the C, values imply a reduction of 37 percent from Rnential F d i t y  kvels due IO marriage-related 
effects. For Agriculturalisr and Lower social svara women. C, is the s e c d  rnoa imponanr. irnpl!ing a reductioa 
of 34 and 32 percenr. mpxtively, fm PMential Ferulity levels due to pcstpanum infecundability. 'RK ssond mczjt 

imponant factor for women of Ihe Upper and Middle social strata is C.. implying a ceduc~& of 40 and 32 pcrienr. 
respectively, from Potential Feniliky levels due a conmeption. 

A comparison of the model esumaw with the observed TFRs diwloses goxi agreement beaween ihesc mu ferulity 
rates. The model estimates of TFR. which use rhree intermediate factos-proponion manied, mnacep(ion. and 
postparmm infecundability-explain 97 percent of the variation in the obssrved fertility rate. l l w  avaage difference 
between the estimated and o b w e d  TFRs is 0.417 births per woman. The greaten differences are ngismed for h e  
women of the Upper and the Agiculturahst categoriw--0.821 and 0.705 births pcr woman, respecnuel?. O b a  
factors, such as induced abonion or secondary sterility may ML have been included. 



The findings of Bongaans' model for cach social strata of Bolivian uomrn support that proportion married, 
contraception, and postpartum infecundability are the most important pro, inlate determinants of Bolivian fertility. 
Different researchers who have applied Bongams' model to other counlni.:; and regions have arrived at similar 
conclusions (Bongaarrs, 1978, 1982; Bon~aarts and Kirmeyer, 1982). 

The findings of the indices of contraception and postpartum infecundability ha.",': the predicted direction. Populations 
with low values for the index of contraception exhibit high values for thc i:ifc~:ilndability index and vice versa. This 
same tendency is presented in the case of the four social strata catcgorit,~ in other words, the transition from a 
regime of natural fertility to one of controlled fertility, where conlrac:.ptlve use is increasing and postpartum 
infecundability is shortened, 1s consistcnt (Bongaarts, 1982) for the subp~pulations of Bolivia. The index of 
contraception for the Upper catcgory is the lowest in Bolivia, suggesting :ha [his subpopulation is moving towards 
a more conuoUed reproductive process. 

The intermediate rates in the movement from total potential fertility to Ule TFR are presented in Table 15. 

Table 15. Estimates of the levels of fertility measures by social sbata, 1989 

Sl~rial strata 
Measures 
model estimates Bolivia Uppor Mid<ilt Lower Agricul. 

Total fecundity rate 15.30 15.30 15.?0 15.30 15.30 

Total natural marital 10.48 12.15 10..1? 10.36 10.16 
fertility rate 

Total marital fertility 7.86 7.28 7.17 8.23 8.72 
rate 

Total fenilily rate 4.90 4.19 4.82 4.97 5.47 

Table 15 provides a clear picture of the differences in the fertility nicasiires of the four social strata. The Total 
Natural Marital Fertility of the Upper category is the highest. It is expected that, on average, the women of the 
Upper categov will have 2 children more than their counterparts in the Agriculturalist category. This is partly 
explained by the strong impact of an extended period of breastfeeding f3r the Agriculturalist as compared to the 
Upper category. The difference is expressed by the index of Posipaium Infecundabiiity. Among the other 
subpopulations, the variation in the Total Natural Marital Fertility is riot lsrge. 

Even though the Upper category registers Lhe highest levels of Natural Marital Fertility, the smng prevalence of 
contraceptive use among these women makes the Total Marital Fertility llate of the Upper social stram to be lower 
than that of the Agriculturalist. The late marriage of the women of Ole 1Jpper category as compared to that of the 
Lower and Agriculturalist categories causes the move from TMFR 10 77% in the Upper category to be faster than 
in the other two social strata categories. 

Limitations of the Proximate Determinants Model 

The variance in fenility within the counuy that is not explained by thl: three principal intermediate fenility variables 
is due to several factors. Fist, it has been assumed that the value oc' the TF is the same in each swial strata. 
However, differences in several bioswial factors could lead to a higher or lower TF level. A higher level of TF will 
provide higher levels of fertility in the Upper category, thus reducing :he pap between observed and expected fertility 
rates. 

Second, h e  frequency of intercourse is not included in the reduced vcrsitxt of Bongaans' model. Although frequency 
of intercourse has a negligible effect on fenility at the national level. it !nay have an impact at the social strata level. 
If there is a difference in the lrcquency of intercourse among U'c s@r:inl st~dtii categorios, it is probable that the 



fertility rates for the social strata category with higher f n q u u r y  of intercome may have beeu w&esimW by 
not considering i t  

Third. some types of errors may eria in the meawemen! of the intermediate faulity variables by social suaia 

Fourth. since methods for meawing fertility are not perfec~ i t  is pos~Me that arors exisr in he o k m e d  Total 
Fertility Rate. Therefore. h e  best available fertility estimam &ffer mewha t  from ihe me rates. 

The results presented in this secdw allow us to have a h t e r  undemanding of Bolivian fatllity as a akle, as well 
as for each subpoplation under study. 'Ihere results m only reveal the levcls of fenility but. mcrc unponanlly, 
indicate the effect that a h  d-inant h individually upon fertility. 

The principal f&g of this section is lhat the tlvee main intermediare fertility variables--pmpanioo named. 
contraception. and postparUun infecundability-accounl fa most of the variation in fertility levels fa he four said 
mara categories of the Bolivian population. These results are similar to those found in pevious W e s  when 
Bongaans' model was applied. 

The observed femlity rate of 4.9 children per woman for Bolivia is the result of the inhbiting cffecti of he 
proximate fertility determinants. If all Bolivian women of r educ t ive  age were married, mnc prsctised 
wntraceplion M abortion, and none b d e d  their babies, hey would b v e  15 to 16 chi- on average r he ad 
of heir reproductive period 

The variables pmpmion married, cmhaceplion, and postpanum infccundabiiity explain 97 pfsccnt of he viaiaKe 
in the TFR obtained by Bongam' model and the observed Total a l i t y  Raw. 

Age u marriage plays an imponant mle in the determination of femlity levels, having p l  variabilit). kfam he 
Uppa. Lower. and A~cultural is  social mata megories. The late age r marriage in the U r n  categuy accounts 
to a large extent for its low 7FR as compand to the olher social stma categories. all akr f a c m  bring equal. 

Postpartum infecundability resulting horn breaaf&ng has among fenility-inhibiting cffecl fa ibe awnen of he 
Lowa and Agriculturalist categories, whae he average b d e e d i n g  dur;llion is 17.1 and 17.8 monrhs respecdvely. 
As a result. the Natural Marital Fenility in thcse subpopulations is much lower lhan lhat fa he hc~ppa category. 

Although Nat~nal Mantal Fertility for the Uppa category is higher lhan in the o h  subpqadauas its Total Maid 
Fertility Rate is relatively lower than in the Lower and Agriculturalat subpopulations. beaus moaapovt 
prevalence is high. In 1989, more than 5.2 W n I  of h e  currently married women wen using cmrraccprao. 
Funhemore, the use of modem wn!nxption in the Upper category is widespread. Therefore. he high pevalence 
of w n m t i v e  use and its effectiveness are principal rrasons for ihe low fenility mu in lhis subpoplkoon. 

In me Lowa and Agriculturalist categories, he extended @od of breaneeding. loge&? with h e  lalenesj cd 
marriage. conmbute to h e  d m  of the 7FR of these s u b p o p u W .  

Although the Bongaans model is used at the agBregas level a calculate ihe differem aces. i is he heexpaia*rs 
of individual women that are added log- to estimate he d i f f a e ~  rates, thus integrating the mauw and micrdcvel 
fanors of fertility. 

Eastalin. with his model of three eq&, integrates the proximaw detrmunants of ferLility with miaocmmmic 
variables that determine contraceptive use. He explains fenility decline as affected by muctural changa in sxiety 
brought about by the modernization and culolral variables. 



Deterfinants of Fertility at the Individual Level: The Easterlin Framework 

The Easterlin framework not only uses the proximate determinants of fertility, but also incorporates microeconomic 
variables such as the demand for children, supply of children, and cost (II regulation. These variables, in tum, 
determine conuaceptive use. Moreover, as Easterlin and Crimmins (19x9 srplain, fertility dcclincs in terms of the 
"modernization process" reflecting srmcrurd changes in society. 

Analytical Method of Easterlin's Framework 

Easterlin's approach involves a three-stage analysis of fertility determmaiion. In each stage, the functional 
relationship between the dependent variable and the independent variables .was cstirnated through a linear regression 
model. According to Easterlin and Crimmins (1985). the fist  two equationi correspond to the analysis of links from 
individual-level intermediate variables to fertility, measured by the numhev olchildren ever born, and from fertility 
to demand, supply, and regulation cost. The third equation links fenilily to n~odernization and other factors. 

Equaiion One: Model and Methods 

This equation, which corresponds w the first stage of the theoretical :m3 conceptual description of the Easterlin 
framework, includes an individual-level intermediate variable analysis of (he proximate determinants of fertility. In 
this modcl, all the intermediate fertility variables are considered simultaneoilsly. The focus is on the impact of 
intermediate variables on cumulative fertility, expressing a woman's total h!r\hs over her reproductive career, as a 
function of length of exposure to intercourse, fecundity, conuaceptivc rl!c :ind the outcome of gestation. 

The first equation provides the basis for estimating natural fertility, a princ~pal component of the potential supply 
of childrcn. as well as yielding a specific quantitative estimate of the <ff?;: of fertility convol on fertility. The 
equation for the estimation of a model of the proximate determinants ot individual parity for the Bolivian case is 
given by: 

In 
B =  uO + x u ,  * X i  + a8U + E (9) 

1=I 

where 

Children aver born (CEB) 
Duration of marriage i n  years 
Age at marriage 
First binh interval in months 
Second birth interval in months 
Not secondarily sterile 
Months of breastfeeding in last closed interval 
Proponion of child mortality 
Use of contraception 
Random disturbance. 

Following Eastedin and Crimmins (1985). with regard to the parametin ,,i Equation 9, it can be hypothesized that 
the parity of a continuously married woman would be higher: 

the more infrequently deliberate fertility conuol is used by one or bolh members of the couple (u, < 0) 
. the longer the length of exposure, that is, the longer the duration of nianiage (a, > 0) 
. the younger her age at marriage (a, > 0) 

the greater thc couple's fecundab~lity, that is, the shomr their first hirth interval (a, < 0) 
. the shorter her period of secondary sterility (a, s 0) 
. the shorter her period of postpartum infecundabiiity, that is, thc slll~ricr hcr second birth interval (a, < 0) 



the shorter the last child's lxtational period (a, < 0). and 
the higher the p p o m o n  of child monality (a, > 0). 

In Equation 9 the variable chiidren ever born (CEB) is an endogenous variable and there are eight exogeaous 
variablesdurarion of marriage. age at marriage, first binh intwal ,  s .  binh interval. ooc secondarily smile. 
bwtfeeding duration. child mortality, and use of conbxeption. ?hese bariables can be described as fob-s:  

Marriage duration in years. 'Ibis variable includes common-law marriages a c o n x m d  unions and is o b i r d  
as the difference between current age and age at i m t  marriage. M u s e  the analysis will refer to intaa maniages. 
this variable should have no computational bias (McHenry, 1985). It correqmxis IO ihc expoarre factor variable 
propmion married in the Bongaans model. 

Age at marriage in years. 'Ihis variable has been included in order to the p mamage drwtioo e f f m  

F i  birth i n t e l  in months (X3. This variable excludes premarital b i .  11 can be lLsed as a pmxy f a  he fi[th 
pmximak determinant of Bongaans model-fecundity-undcr the assumplion h a t  the m a  fecund a couple is. he 
more rapidly they will reproduce after marriage. Tkrefore. the f i  binh interval should be shoncr in he s b s a r e  
of the use of conhaception. This variable is obtained as the difference between dale at f m t  blnh and date at 
marriage. 

Second birth interval in months This variable examines the eflects of pqmnm amemrrhoea a carpk's 
fecundity, wailing time to correpciofi. and the time from oonception to live binh, which should caw the second birth 
interval to be longer lhan he f m ~  This variable is o w  as the dilference between date at second btrth and dare 
at  fm bi .  

For X, and X,, respondents who used conmeption pior to the f i i  andlor second binh will create some pmbkms 
To deal with this situation, Easterlin and Crimmins (1985:47) recommend the following: 

For these women, the second, and possibly. f m t  b i i  interval variables are &wed as mhtms of 
fecundability and postpanum infecundability. For lack of an alicmative. the m e d  bmh loler\;tl valrps 
for these users are replaced by the mean values for these inlcrvals of lhose who did not ngukte in that 
interval. 

In this way. E m l i n  and Crimmins remove he child-spacing effect of using contraception. 

Absence of secondary sterility (X3. Tht pva lence  of permanent sterility is measured by abwna of refoodarl. 
sterility. l b i s  variable i n d i u m  that the wanen are not yet menopsal. The folbwing measure of secadar?. 
sterilily has becn adopced. a twocaterory variable using dummy coding: one if h e  woman is fecund and zcm if the 
woman is sterile. If he respondent i :urrendy pregnanl. she is considered f e u d .  If he respondent either m p l s  
fenility impairment or is not currenlly a user of conhwepclm and rem no b i  in the pa!a 5 years. she rr 
considered sterile. The measure of secondary sterility established in lhis way, as m d  by Earrerlin and Ctimrnins. 
is likely to have an upward bias in calculating the fecundit). of current women using cmrmepuves, slnce it is 
possible that secondary sterility may be mkwwn IO some current users. 

Duration of breastfeeding in the k t  htervnl. This variable is a p x y  for the length d breastf- in p e b i o u s  
b i i  intervals. Since the EhDESA questionnaire (INE and IRD. 1990) mly asked retmspective questioos m 
breastfeeding for each child born since 1983, the duration of breasdeeding in ihe Ian intend is 4 Gemally 
speaking, ponpanum infecundability depend$ primarily on he length of brea~fecdmg (8ongaans. 19833, whch. in 
turn, extends he b i  i n m a l .  

Proportion of child mortality. Child monality is included since the prematwe death of a child can shoncn ihe 
lengh of b t f e e d i n g  and indirecdy affect posrparmm infecundabiiity. It also affects expcnaoons of chdd sunlval. 
pehaps wilh a lag. This variable is mmured as the difference between h e  n u m b  ol children ever born and thc 



number currently living, d~vided by the number of children ever born A:::ording to Easterlin and Crimmins 
(198549): 

Because the denominator includes a dependent variable, a criticism of possible bias might again be raised, 
in this case with regard to equation (la). The empirical results reporlal i n  rChapter 4 contradict this charge. 
If bias were a problem, one would expect a negative coefficienl on X. .  hul in fact, we obtained a positive 
coefficient Moreover, the effect on the results of including X, in the analysis is small. 

Fertility control or use of contraception. It should be observcd that his variable includes bath the so-called 
"efficient" and "inefficient" methods, including female and male sterilizalicn. However, it does not include lactation 
as a method of deliberate fenility conuol, since the basic motivatior for l~rcastfeeding is usually not fertility 
reduction. 

The variable "use of contraception" (U) was measured in two different mays. In each case, women who reponed 
never having used a contraceptive method had their fenility control value llhcd at zero, whereas users were coded 
as 1. Users were also classified by the length of time (in months) that ih-y 7ld been using any particular method. 
The age of the respondent when contraceptive methods were first used was rworded. The length of time since first 
use was estimated by means of the date of interview and the date at first sse, adding 12 months whenever the 
reference point was parity before first use. If fertility was controlled belorc the first birth, the reference point for 
measuring length of time since f m t  use was age at marriage. The conu~ccp1i~)n use and effectiveness of Bong- 
model is replaced here by the "use" variable. 

This measure of conaaceptive use clearly overestimates the duration of fertility control because it fails to take into 
account lapses from use. However, according to Easterlin and Crimmin; (ICX5:47), "the measure does provide at 
least a rough measure of differences among users in the extent of use. 

E q d o n  Two: Model and Methods 

The second equation corresponds to the second stage of the theoretical and conceptual description of the Easterlii 
framework. The "use of fertility control" (U) is selected for analysis as a dcpendcnt variable and is explained as a 
function of the "demand for children", "supply of children", and "regulation cost." This equation is referred to by 
Easterlin and Crimmins (1985) as "determinants of use." which is the ke:; in testing the lheory of the Bastcrlin 
framework. 

As Bongaart. suggests, variable U is employed as a measure of del~bcrate fertility control. The X, through X, 
variables combine as determinants of natural marital fertility and, with X ,  added, of natural total fenility. Thus, 
Equation 9 can be redefined as follows: 

B = N + ~ , U + E  (10) 

where N, total natural fertility, is given by 

implying that differences in natural ferulity among couples result only Iron their respective differences in variables 
X, through X,. 

This section, therefore, discusses and estimates deliberate fenility conm)l as a function of the motivation for and cost 
of fertility regulation. The second equation is given by? 

' See Earrerlii and Crimmins (1955:38). 
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U = 8 , + 8 ( C , - C J + y R C + r  

where 

C, = (1 - X,) N, the potential supply of children 
C, = the demand for children 
RC = the u s t  of fertdity regulation. and 
p = randomdinmbaw. 

With the paramem's in equation 5.4, it is hypMhesuzd lhaI the rheffiienrs r e W  to m o t i \ a h  for fatilily control 
(C, - CJ, mug be positive (6 > 0). whereas the coefficient related to 'cost of regdamn' (RC) should be negative 
(y < 0 ). Theontically, C, and C, should have the same coefficient (6). Accdmg to Eaacriin and Crimmim 
(1985:39), The difference in behaviour of two couples differing on C, - C, by sane g i v a  magninde. and in m h  
respects idenlid. should be W c c t e d  by whethu the s a m e  of the difference in motivation is G. C, a borh.' 

'Ihese variables can be described as follows: 

Demand (CJ. This variable was measured by reporting desired family size. using h e  rrspondcnt's ansa-a lo the 
qustion "If you could choose exactly the number of children (surviving) to have in your whole t ie ,  how many 
would that be?" lhis  typ of question may raise some pobluns as a disputable qwaion. How-ou, m 
h te r l in  and (3rimmins (198549): 

Tbe present framework views desired family size as only one of a number of fenilicy daerminas, 
and there is no necesdty for d e w  size alone lo be highly correlated with fenility. 

The validity of the measurement of dwired family size has been &bared beunts it mds to miadze pau 
beha+ and cawiderr a subsqwnt rather than prim siruatioo aonarning npoduaive conmi decisioos. T k  
implicalh is lhat desired or ideal family size beumes biased by actual parity, so tha~ awnen repm as desirrd h s e  
births which. at h e  time of their occurrence, were in fact undesired. However, evideocc indimes that lhis is a 
relatively modest bi. and the traditional measure used here is quite consistent with estimales rrgKdmg the p in t  
of m p k t i o n  f a  prefened family size ( E a r l i n  and Crimmins. 1985:49). Ftmhermme. Lightbarmc (1985:186) 
cwcludes mar 

...in spite of the persuasive &@dons ha t  have been raised againa the  con^^ esimuc of 
average number of chMm preferred, it becomes obvious hat lhe conventional mean f a  a i l  aimen 
das offer a reasonably good ~pprorimarion to the mean number of livmg chMren dk% -n 
would have if (i) they wae to suocecd in stopping at the family size at which lhey rcpm no f m k r  
desire for additional children; (ii) they do not suffer fecundity impaimen&; and (iii) they do mc 
permanently pmtpone h i r e d  b i .  

FoIlowing Eaacrlin and Crimmins' r a w n n d t i o n  (1985:14-15). one can makc a mmparisol bemaen regubm 
and n o n r e m .  which will indicate w W  che i n f m t i o n  available exhibits real d i f f m s  reg- farmty 
size p r e f m e s .  The b i  in desired family size is expected lo be smaller among couples who have feu- children 
than their repaled ideal. 

Given mat regulators reponed a smaller n u m b  of children than nonregulacorr. it follows lhaI mc mly is lbcrr a 
genuine difference in preferences between the two ppdamns. but that [his dill- is protably -. 
Despite differential b i  about desired family size berwgn m g u l a l u s  and rrgul;llors. the urc of 'desired family 
size" as a proxy for "demand for chilckn" can be viewed as a reasonable measure. Afier an exlendve m d y  of the 
subjec~ McCkUand (1983:319) concludes lhaI "it is na umeaco~ble to uea~ family size &shes as mcmacs ci 
demand." 

Potential Supply ol Surviving Children (C.). ?heoreucally, hiis variable measures the number of suni\ing 
children that a household would have if they did not practice f d i t y  mud. Although not directly obsa\able, his 
variable can be calculated as the product of a couple's natural fertility 0 times h child arnival me (S). The child 



survival rate can be established as S = 1 - X, (child mortality) and C. = I * N, so C. = (1 - X,) * N, which is an 
estimation of potential supply. 

The empirical analysis of the data for Colombia and Sri Lanka carried out by Easterlin and Crimmins (1982:13-14) 
shows some bias in the calculations of "natural fertility" and "pc~tential sul1pl!8." However, they concluded that the 
upward bias of the survival rate of the regulators will he offset by t h ~  downward bias of natural fertility for 
nonregulators. Although the bias of these lwo measures may not completely offset one another, it can be presumed 
that the bias of the potential supply should not affect the substantive resullr. Cloreover, the microlevel estimates of 
natural fertility for Colombia and Sri Lanka, reported by Easterlin and Crilllnri~is (1985) are generally of reasonable 
magnitude; the overstated rate of survival, according to thcm, seems unlik el) :o be a serious quantitative problem. 

Cost of Fertility Regulation (RC). There are two categories of costs that can be related to the regulation of 
fertility: psychic cost and economic cost. The costs involving attitudes and feelings toward fertility regulation are 
grouped under the psychic cost, while the economic, or market, cost is ,hc time and money needed to learn and 
effectively use some f o m  of fertility control. Assuming that the determinatic~n lo use a method of control probably 
influences a positive change both in attitudes and knowledge, a measure of the costs of fertility regulation should 
consider the situation prior to that decision. This assumption is required i:i order to avoid the bias derived from the 
reciprocal causation of cost and fertility control decisions. 

The DHS survey in Bolivia in 1989 did not include direct measures or llsychic and economic costs, but included 
questions concerning knowledge and attitudes toward fertility regulation that could serve as proxies. The principal 
variable to be used as a proxy for "regulation cost" is thc "number of ~nc:tho(ls known" or, alternatively. the "sum 
of methods known," weighted by their efficacy. 

The measure used here falls shoa of the ideal, not only bccause it exclbdes the psychic dimension of "regulation 
cost," but also because it refers to a situation following the decision to usc cc~nuaception, hence reflecting the effect 
of that decision upon the altitudes and knowledge levels of the population regulating fertility. In other words. the 
knowledge may be determined by, rather than be independent of, the use of u~nuaception. In order to diminish the 
problem posed by the endogenous nature of regulation costs, the population of regulators will be analyzed separately 
as a means of conuolling for the differential bias resulting from knowledge of control methods. 

Equalion Three: Model and Methods 

The third equation corresponds to the third stage of h e  framework. The variables entered in the previous stages are 
ueated as dependent variables to be explained by family background chars:teristics as well as women's cultural 
values and practices. In the third equation, "children ever bom" (B) and ''fertility control" (Uf, plus the independent 
variables relating to natural fertility (XI through X,), the "demand for childr:~~" (CJ, and "cost of regulation" (RC), 
in him, become dependent variables, functions of socioeconomic and cultural determinants. 

where 

W, = Vector for each of the independent variables, X, through X,. C, and RC 
Y, = Vector of modernization variables 

= Vector of cultural and other variables 
q = Random disturbance. 



According to Easterlin and Crimmins (1985:39): 

...the specific Y and Z variabks would be exmted to differ among he mom dcpndent 
variables: the determinants of breadfeeding, f a  example, are mt the same as t h e  of tbc demand 
for children. Also, even when a given determinant may be common o sevual dependrnt variables, 
it may exen its effect in different directions, for example, e d d o n  may enhance child survival 
and reduce b d e d n g .  Thus. the expected na(m of the independent variables and their 
hypothesized effects differ d m n g  on the dependent variable under u w n h t i o n .  

The variables lhaI are selected to form a set of predictors used in all regressions include: 

Ecological strata, a cafegorical variable wih three categories: Highlands, Valleys, and Lowlands 

Spatial context, a dichotomous variable: Urban and Rural 

S d i  strata, a categorical variable with three carego*: Upper-middle class. Lower c h ,  and A g r i d W t  

Wife's ducatioo, a continuous variable measured in completed years of schooling 

Husband's edncation. a continuous variable measured in completed years of schoohg 

Famiw wealth. a dichotomous variable indicating the availability/nonavailabiity of car, Pacux. mol6ycle. biqck. 
or any combination thereof in the h a h o l d  

Cbiidbood place of residenee, a categorical variable with two categories: Urbgn and Rural 

Language spobea at home, a categorical variable with two categories: Spaiush and a native language 

Availability of basic services, a dichotomous variable indicating he avaikbility/nona\ailabiIrty of running uara 
and sewer systems 

Media exposure, a categorical vanable with two categories: e x p o w  and nonexposure, mcastaed by 7V ualching 
and radio listening 

Age, a mtinuous variable. varying h m  30 to 4-4 years of age 

F d y .  since socioeconomic and cultural cmditions, as well as fertility behaviaur. have been upnencing rapid 
changes dllring the past two decades, the variables tend to be related o the respondent's age. Thur, a satisid 
control for this variable is innoduced. 

The Sample 

In order to estimate the lMal number of "children ever born" to a woman. the study population shaJd ideally include 
those women who have completed their reproductive period, in other words, women older ban 44 )m Houmer. 
in many countries, women tend to terminaro childbearing before menopause, and social norms reganling c l u M k m n g  
at older ages play a major role in the decisimmalring pmen 

The study population used to illusbate and evaluate the Easteriin framework includes females in tbc age groups 30- 
34, 35-39 and 4011, who are near the end of their reproductive lives. although the heudy used by 
Easlaiin and Crimmins included women ages 35-39 and 4044. To deal with this. he variable age u;n inucdued 
as a control. This modif~cation was included kause,  in the EhD'iDESA (INE and IRD. I W ) ,  the qw&m m 
breastfeeding duration in the last closed interval was asked of women who had had children in the 5 years prior to 
the survey, which greatly reduces the sample size. The inclusion only of lhese women in  ihe analpis inmducrs 
an upward bia$ in favour of women with high fenility. 



Otherresmctions have been imposed on the sample to minimize conceptuhl and measurement problems. The sample 
does not include women who have been mamed more than once, womcr u'lo are not currently married, and those 
who have had multiple binhs. The sample only includes women who haw had at least two births and those who 
have had no births prior to the start of their marriage or consensual union. I:? addition, the restriction of continuous 
marriage is applied to deal with the problem of marital dis~pt ion.  Anoiher -estriction is imposed on women with 
only one child since there will be no observations on second birth int.!m:iI and breastfeeding in the last closed 
interval (X, and Xd. Also, for childless women, there will be no ohsrriations on "first birth interval" (X,). 
Moreover, because of inadequate data on duration of exposure and firs: hinh interval, women with premarital or 
preconsensual-union births are omitted. These restrictions generate a ioh,>-t of women who have stable marital 
unions. 

In general, unstable marital unions provide inaccurate information on the durduon of marriage, because women who 
are married more than once cannot always correctly remember the dale!: of separation as well as the dates of new 
unions. (In Bolivia, a great proportion of women are illiterate and 1ht:relkre are unable to record dates of vilal 
events, including marriage.) Similarly, women who have been widowed at early ages have a shorter exposure to 
childbearing than women who remain married throughout theu reprodur:tive lives. 

Excluding women who have had multiple b i d s  may lead to an underrs!~maion of natural fertility. But since only 
a small 6action of women reported multiple births in the original samplr. lheir exclusion should have little impact 
on the results. 

Out of an original sample of 7923 cases, the women included in the stud! with the Easterlin framework had to be 
ages 30 to 44, married only once and currently married, having at least two births but no multiple births, and having 
no blnhs prior to the sran of their marriage or consensual union. This l i n ~ i s d  Lhc sample size to 1722 cases. Funher 
reshicting the sample to women who had a birth in the last five years reduced the sample size to 508 cases, or 30 
percent of the subsample of women who had met all the other criteria. IIecause of the great reduction in the sample 
size, it is not possible to carry out the analysis for each social strata talcgory for the regulator and no~egulator 
populations. Therefore, the analysis will classify Bolivian women only ZLS rcgulators or nonregulators, and the social 
strata categories will be included in the third stage of the Easterlin mg~dcl as one of thc moderniution and cultural 
variables. 

The Results and Data Analysis 

In this section, the main idea is to express a function that describes the reproductive behaviour of individuals, that 
is, the total number of children a woman can be expected to have during her reproductive period. Tne estimation 
of the proximate determinants of fertility is exhaustive, since its dcterni;nation is essential for the estimation of 
"natural fertility" and the "potential supply of children'' in the second stage. In the third stage, the paths through 
which socioeconomic and cultural variables influence the number of children ever born to a household will be 
described. 

Individual Level Analysis of the Proximate Determinants of Fenilitj I 
In the Easterlin framework, the first phase is the estimation of an equation that will allow "children ever born" (CEB) 
to be estimated as a function of the proximate femlity determinants. 

The mean and standard deviation for each variable used in the analysis of the proximate determinants of cumulative 
fertility are presented in three separate sets in Table 16. The firs1 inr:ludes the total of married women between the 
ages of 30 and 44 at the time of the survey with two or more live hirths h e  second refers to those women of the 
first set who use conmceptives (regulators), and the third correspond; those women of the f i s t  set who do not 
use contraceptives (nomegulators). 



Table 16. Means and standard deviations far proximate determimu of fertility of c m l i n d y  msnied 
women. with two or more Live binhs. age muus 30-3435-39 and 40-44. Bolivia 1989 

Variable Srandard Slandard Srwdard 
Mean devialion Mean deviation Mean deviatim 

Children ever 4.92 2.30 4 3 6  2.00 5.57 2.44 

X,, Marriage 
duration' 

X, Age at 1st 
marriage' 

X,. 1st binh inmal '  
X,. 2nd b i  
intend2 

Xs. NO secondary 
sterility 

L- 
bmstfed= 

X, Child monality 

u,. Use 
U, Conaaccptive 
use' 

'Inyears 
'In months 

The mean number of CEBs f a  the reguhm populanon is, on average. 1.2 children per a- less ban fa the 
corresponding nonregulators. There is no notseabk diffaenae benveen the heasdeeding pranra of regukm aod 
nonregulators, since the average length of W d m g  among nonregukurs is only around 12 months m a .  The 
difference in marriage duration is 123 yean  in favow of ihe nonregulam population. Thrc can be uptamed in part 
by their earlier age at marriage as compared to the cegukmrs. It is noteworthy tha~ thc f i i  binh inunal fa the 
regulators is shorter than for the nonregula~m by 2.4 months. A l b g h  the regdam many an average of balf a 
year older than the naue&mrs. [he fim binh arrives f a r ,  possibly due m socixmxmk d i f f v a m  k m  
the two groups or difierrnces in pregnancy waste. With r e . t  to the second b i  inunal. the deta show no 
significant difference between the subpopulations. This may suggest tha~, in many cases. thc unuxql ive  use d 
the regulators does oot aan until after the second b i  Mmver ,  there is no difference in kngtb of bseatdcdq 
between the two groups. In additim oonnguktms regisler a child m d i t y  rate 60 perccn~ higba tban the 
re&mrs. Overall. the gap in the number of CEB between regulators and nonnguhxs is no1 grea~ -iog m e  
more the high level of fertility of the Bolivian population. 

For the variabk "conn;reptive use.' two s& of d t s  are prcscnted. One orludes the b-ariabk U defined ar 
"durarjon of connaceptive use" in months The other has h e  same variable defined as a dicholanous vsMbk 
"contraceptive wtnonuse.' According lo the data. thc regulating pcpdation on average has 63.5 mmths longer 
c m m q t i v e  use than thc total popdahon. 

The fit-order aarclations between the dependent variable (CEB) and thc i d q m k n t  varrables are modes, with 
the exception of "duration of mamiage" and. m a lessa exlea "age at marriage." 'child moflality.' ad 'd binh 
interval." The signs of the correlations are in the h-ized direction and they are significan~ except fa the 
correlation of CEB with "duration of breastfeeding" (XJ. which has the inconect sign (see Table 17). 



Table 17. Correlations of proxirnatc determinants of fertility for cofdruously manied women in age 
groups 30 to 44 having two or morc Live binhs, Bolivia 1989 

Variables' Correlations 

x5 -.018 - . a 4  -.032 -.016 1.000 

& ,080 -042 -.031 -.035 ,034 1.000 

x7 ,179 -.I99 ,039 -.I39 ,024 -.18i I.(KM 

UI -.I43 ,067 -.038 -.024 ,028 - I  ..I05 1.000 

u2 ,024 -.059 -.046 ,083 -.(OX -.OX8 -.OX6 ,570 1.000 
CEB ,841 -.619 -.037 -.204 .In2 .0?5 ,301 -.I60 - .065  1.000 

XI xz x3 X, X, X X, U, U2 CEB 
' The variables were identified on page 37 

The 36 correlations among the independent variables are generally vcry low, with thc exception of "duration of 
marriage" and "age at fmt marriage." As expected, these show a neg;~riv: sign. Furthermore, all three indicators 
of postpartum infecundability (X,, X,, and X,) show low i.ntercorrcl~ticr:s, indicating little or no measurement 
redundance. Also, there is a vinual absence of correlation berween variahl: X,, "no secondary sterility," and almost 
all the other variables, including the dependen1 variable CI?B, duc 11, its small variability. The "no secondary 
sterility" rncan value shows that a b u t  82 percent of the total women ir hu sample are not menopausal-a fact that 
limits the space for correlation with other variahlcs. 

With respect to the very high intercorrelation bctween "marriage duration' and "age at maniage," the siluation is 
partially conflicting. On the one hand is the desire to obtain the pure eI'k.i.1 of marriage duration, because age at 
marriage varies greatly in Bolivia. However, it is necessary to use iniilt;!~e indicators for one variable, "maniage 
duration," which leads to a high intercorrelation between the:sc two inilic;ttars. Howcvcr, the correlation (-,721) is 
not so high as to cause problems of multicollinearity. 

The Ordinary Least Squares regression coefficients are presented in Table 18, Two sets of coefficients are presented, 
according to the definition used for variable U (contraceptive use). Fo: holh regressions, all coefficients display the 
exWt&sign of the relationship, and most are significant at convenlional levels. When variable U is defined as 
"duration of contraception in months," most of the regression cwffizients are significant at conventional levels, 
except for the coefficient related to the variable "no secondary sterility.' The same is hue when variable U is 
defined as "use/nonuse." In bolh equations, this can bc partially explained by the low variability of variable X,. 

Overall, the model represented by Equation 9 can explain about 86 percent of the variance in cumulative fertility, 
when variable U is either defined as the duration of contraceptive use or when it takes a dichotomous form 
use/nonuse. In other words, the explanation levels of R square are very high for both equations. It seems clear that 
"duration of marriage," "second binh interval," and "fist birth intervai" are the principal proximate determinants of 
fertility in Bolivia. At the individual level, "duration of maniage," u'iiclr taps the length of exposure to the risk of 
conception, is the main determinant of completed fertility. 

The coefficient for the "duration of marriage" variable indicates a frequency of binhs of about one birth every 2.5 
years, hence a completed fertdity of some 12 children after 30 )ears of marriage. This shows that Bolivia 
demonstrates the characterishcs of a population having natural fertility. 



Table 18. Odinary Least Squares regression for proximate determinants of fertility of coolinuourly 
married women. with two or morc live binhs. age grwps 3034. 35-39 and 40-44. Bolivia 1989 

U = Durarion of muacepaon U = UsemOnuse 

X,, Maniage duration 

X,. Age at 1st 
marriage 

X,, 1st binh interval 

X,. 2nd binh interval 

X,, Not secondarily 
sterile 

&. Duration 
b d e e d i n g  
X,. Child monality 

U, Deliberate fertility 
conml 

Constant 

' Not s i p i f a t  at the 5-percent level 

With regard IO the coefficient of the variable 'fenility conml" U, it is also possible a enablkh dka~ a cwple hat 
initiates contraception 10 years earlier (&a chings king equal) would reach a cumulative fatility of0.4 feau  
binhs than a camparable cwple W does nor regulate its reproductive behavmur. h f m ,  a! iu  30 yean d any 
conuaceptive use, a couple wwld have 1.2 fewer b i  than a mnreguhing cmple. Tbese valucs in pan reilcct 
the use of inefiicient connacepcive mehods by Bolivian women, since more than 75 percent of usen use only 
naditional methods. 

The standardired coefficients suggest a clear hierarchy in fenility determination. In desctnding orda of impcntanoe. 
the coefficients are "marriage duration"-by far the most imponant, "second b i  inmal.' 'first binh mtenal: 
"chid monality." "fertility conml." "duration of brastfeeding." "age at fmt marriage- and, finally, -absence d 
secondary sterility." 

Child mortality plays an imponant role in feniltty, i-ed by the fxt that IIK sign is positive and IIE naodardized 
regression coefficient is statistically signir~cant. Thi f~nding gives a f-on for the he of molivation fa 
conml. especially the esrim;ue of the "penrial supply of children." which lakes child manaliv into x m t  

In the fmt-order cornlalion, the sign of h e  b i d r e  coeff~ient of "lenglh of breasd- with -children cvu 
born" was positive. However, in the multivariate analysis. its coefficient is negative. which is iheoretically suirabk. 
This coefficient i n d i w  th.11 the longer average duration of breastfeeding will lead to feuer births. 



The Determinants of Contraceptive Use 

The second stage of the Easterlin framework is the calculation of an equation that will allow the estimation of "use 
of f d i t y  control" (U) as a function of the motivation and cost regul:li~or~ factors. 

Estimates of Potential Supply of Surviving Children (CJ. The potmud supply of surviving children (CJ was 
estimated as the product of a couple's natural fertility times its child sinr \a1 rate (1 - X,). 

The proximate determinan~~ equation estimated in the fust stage provi.les the foundation for estimating the proxy 
for natural fertilit~,~ which is obtained for each couple by replacing the actual values of XI through X, in the 
proximate determinants equation,' finding the sum of the results, and :~ddtng the constant term. (The coefficients 
are presented in Table 18.) 

In Table 19, the mean levels of natural fertility are compared with Lhe actual fertility levels for the regulating and 
nonregulating subpopulations separately. 

par the noNegulating (the Table 19. Means and slandard deviations of estimated natural 

couples never initiated deliberate con. fertility 0 and present :.hiidren ever born (CEB) by fertility 
trol of fertility), the estimated natural fer- "@lation* 1989 
tility is slightly higher than actual fertility Rig~:l;itors Nomegulators 
@y an average of 0.69 children), by defin- 
ition the true natural fertility of this pop Standard Standard 
ulation group (the actual number of chil- Mean \deviation Mean deviation 
dren ever born). Although the fit of the 
model based on Equation 9 is quite good, children ever 4.364 2.000 5.571 2.446 
it cannot account entirely for variations in born 
"children ever born." Natural 5.387 1.953 6.269 2.294 

fertility 
As would be expected, for the regulating - 
population (couples who have tried deli- 
berate fertility control at least once), the mean of "children ever born' is klow their estimated natural fertility by 
an average difference of one child, which is the number of births averted by the use of contraception. 

It is important to recognize that calculated natural fertility is lower for regulators than for nonregulators by an 
average difference of 0.88 children (see Table 16). The decompositiol~ of this difference through the application of 
the means to the coefficients (presented in Table 18) for each group indicales that the nonregulators' higher fertility 
is largely due to the average duration of their marriages. This fact8)r ticcounts for 57 percent of the difference 
between the two groups. 

A second factor, which accounts for about 11 percent of the estimated difference, is the higher proportion of child 
mortality among the no~egulator couples. The mean child monalit) of nonregulators is 60 percent higher than that 
of the regulators. The differences in natural fertility betwean regulalc~r and no~egulator populations as a result of 
longer marriages and higher child monality is probably socioeconornii., since both factors tend to covaq with 
individual life situations. It is important to stress, however, that th? higher incidence of child mortality among 
no~egulators can be, at least in pan, amibuted to the higher parity tvp~c;il of that population. 

Henry (1953:135) defined natural fertility as "fertility of a human populcuor> that makes no deliberate efforr to limit births." 
In 1961, Henry refined the concept ro refer to fertility in the absence of p r  I >  ~kpcndent hinh control. 

' The coefficients are derived from h e  estimation model, which defines ihe .luration of connaceptive use in months. 
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The validity of the estimated "potential arpply" (CJ was evaluated using the aiterion-relued vaiidily'. Thig .vss 
done by coneking h e  C, with the variable "number of living children" (0 that was used as a critrriaa t* of 
intugt for the mm-regularor popllation, under the assumption that C, has M e  bias nod is l h a e f m  nw very 
different from the actual number of Living children. As was expected, the camlation between ma \ariables 
is very high 0.9438 @ < 0.001). Although the d t s  of the validation are arpponive. the eaimaced supply C, aill 
has cenain differences when compared wih the acacwal surviving children. Therefore, the extension of nrh estimares 
to funha analyses should be b e  with caution. 

The di f lemxa between the "potential supply" of children C, and the "actuat family dze' C f a  the regulating a d  
nonngulating populanons are ,812 and ,631. ~spectively. This difference could be inlerpnacd as follows Wbm 
nahual fertility is convened into potential surviving family size, the upward biac is offset by the d O w n y r d  biaS d 
the survival rate for nonregulauas. 

Demand for Children ( CJ. The reponed desind family dze war used as a proxy f a  the danand fa childnn. 
As suggested by Eaaerlin andCrimmins (1982.13,14). the mamtparison between regdamn and naueguirclors i d i a e s  
whether the infinformation reflects real differences in family size preferenas. In general, ooe zbarld expea that the 
b h  in desired family size is less among cwples who have fewer children &in tku  reponed ideal. In the present 
study, the pmportion of women with fewer surviving children than the number they consider ideal is d a  among 
regulators (172 percent) than among nonregdamn (24.9 pacent). In ocher wadr.  the bias auoc$red aith ~spoosc 
abart desired family size is larger in the population of nonregdams lhan among reguhms Given 
nonregulam reponed a smaller desired number of children (2.91) lhan regulam (3.011, it can be condudcd that 
there is a genuine difference in preference between the ouo populations (see Table 20). 

Table 20. Means and standard deviations of duration of conoaceptrve mc 
and several measures of motivation to reguh. fertility, Bolivia 1989 

rotal Regulators Nonregulators 

Variable Standard Standard Slandard 
Mean deviation Mean deviation Mean &- 

Duration of use' 71.94 59.94 135.46 59.94 ..- -. 

(c. - c3 2.08 2.40 1.73 221 228 2.48 
Wants no more 0.85 036 0.86 0.35 0.84 0.37 

(c - CL) 1.17 2.42 0.77 2.18 1 2.60 

c, 4.99 1.93 4.65 1.78 5.17 1.99 

c, 2.98 1.78 3.04 1.66 2.91 1.92 
C 4.17 1.86 3.84 1.66 4.54 2.01 

' In monrhs 

To evaluate the validity of "desired family size," C, aiterion-related validity was used. For this prrpoo, rzo 
variables weze used as crilaion variables of interesl 'wants no mt#e children' and 'duradon of m-vc use-. 
(Table 21). 

Theoretically, it is expected that the "excess of living children" (C - CJ will be highly c a m M  ai& the i;lriabk 
"wants no mare." The correlations between these two wiabks  are swktically signirrant vith values of 3 2  and 
.28 for the lMat and regulating populations, RJpectively. Acconiing a Cohen (196977). these \dues aarld be 
considered tentatively meaningful. 

' Criterion-related validity concans the mmlation be~wccn a measure and a criterion vniabk of in tau t  11 ir solely 
determined by h e  degree of conspmdcnce between the measure and iu crimion. U the mnellticn is high ihe marure is 
mnsidcrtd to be valid for that cribon (Carmmcr and ZcUu, 1979). 



Table 21. Correlations between duration of contraceptive use and scveral measures of motivation to 
regulate fertility for the total population and the population of regula~o;:.. Bolivia 1989 

. 

Duration (C,  - CJ Wants no (C - C,) c. c, C 
of use more 

Duration .MO ,006 -.I 6: ,077 ,063 -.I48 
of use 

Wants no 
more -040 ,274 

Note: The values in the upper triangle of the correlation matrix c!~~respond to the total population; those 
in the lower triangle correspond to the population of regulators. 

The correlations between "desired family size" (CJ and "wants no rnclrf:'' L J ~ !  statistically significant, although the 
explanation level is lower. These correlations are -.I3 and -.lo, respecliv<:ly. for the total and regulating populations. 

For the total and regulating populations, the correlations between "desired lamily size" (CJ and "duration of use of 
contraception" are statistically significant. These correlations are 0.?6 and 0.09 for the total and regulating 
populations with a small explanation level. The values of the differerr correlations of "desired family size" are 
relatively valid in terms of their correlations with the variables "wants no more" and "duration of contraceptive use," 
assuming that these variables are themselves valid measures. 

The correlations between "desired family size" (CJ and "actual living ichildrcn" (C) are also significant, with values 
of .ll  and .I3 for the total and regulating populations, respecnvely. The inq~lication is that there is a possibility of 
rationalizing actual family size as desired size. Because it is difficult to sclt!e this ambiguity with the present data, 
the variable "desired family size" should be used with caution. 

Use of Fertility Control. The theory hypothesizes that the use of fertility ctr~~trol varies directly with the motivation 
for control (the excess of the supply of children over demand) and inv~:rselr with regulation cosL In Bolivia, the 
mean times since fust use of fertility control are 72 and 135 months (6.0 a n j  11.3 years) for the total and regulating 
populations, respectively. 

The hypothesis to be tested here is that higher levels of motivation result in the use of contraception for longer 
periods of time. The motivation to control fertility is measured here as !he difference between potential family size 
and "desired family size" (C, - C,). The average differences are 2.28 l i ~ r  the total population and 1.73 for the 
regulating population (see Table 20). 

The greater the motivation, the greater the expected use of fertility control. As an initial measure of the association 
between use of control and motivation, the correlation between these two variables are 0.060 and 0.351 for the total 
and regulating populations, respectively (Table 21). Both values are significant at conventional levels, in addition 
to having the expected positive sign. The association between the "use of control" and "motivation" is by far greater 
for the regulating population than for the total population. The percrn7agi: of the variance in "years since fust use 
of fertility control" that is explained by the C6C, measure of motivauo~l iri a simple bivariate analysis is around 26 
and 17 percent for the total and regulating populations, respcxlively ts:c r:~bles 22 and 23). 



Table 22. Odmary leas square regressions for duration of c o n ~ t i v e  use for ihe lMal popllaum. 
Bolivia 1989 

Total wwlstion 

Wants no more 

c. 

Cost of regulation 
No. of methods 25228 2521 1 

C.5081 [.5071 
~ i f i c i e n c ~  27.952 

[.4%] 
Constant 35.941 37.609 36.140 
R~ 261 ,249 ,257 
F 85.553 802% 297282 
Nole: The variables are identifwd on p. 44. 
[ ] = Smdardired coefficients 

E ~ c h  column rcpresems a ddiera~l rtgrrniun 
Coefkients KC not significanl u lk 5-ppunl kvel 

Table 23. Ordinary least square regressions for durauon of conmeptive use for the popllaoon of 
regulatots, Bolivia 1989 

Regulators 

Coefficienlr 1 2 3 4 5 6 7 8 

Motivations 

Wants no more - 5233' - 5.414' 
[-.030] [-,0321 

c. 14.679 14.628 14.610 14563 
[.4391 [.4Y] [.4Yl 1.4321 

CL 2.106' 2.M' 
1.0581 [.057] 

Con d regulauon 
No. of methais 6.789 6.943 7.324 7.138 

[. 1931 [.I981 [ . m I  1.2031 
Eficiency 7.772 7.925 8.224 8.001 

[.1971 [ .XI]  1.m1 1.331 
Constant 105.588 105.856 126.050 126.533 52.922 53.351 46.832 47.815 
R' ,161 . I62 ,011 .012 ,229 ,229 ,232 ,263 
F 16.094 16.276 19.265 19.949 25.736 25.718 16.953 16.9J3 

Note: The variables are idenrired on p. U. E s h  mlumn repraenlr a differcnr regression 
[ ] = Standardized cwfficienlr CoclXcients are nor significml e ihe - p e r m 1  kvcl 



Some alternative measures of motivation were tested, following Easterlin and Crimmins (1982:ll). The rationale 
for their use is as follows: 

"Wants no more." Answers to the question asking if an additit~nal child was desired were coded 1 to mean 
that no more children were desired and 0, otherwise. It is hyp~th:sized that respondents who reported that 
they did not want more children were more motivated to con!.rol  heir fenility. 

(C-CJ. The difference between "actual family sue" and "destred family size" leads to the hypothesis that 
respondents who already had a larger than desired number of children were more motivated to control their 
fertility. 

(CJ. The potential number of surviving children implies a .hnx t relationship to motivation to regulate 
fertility. 

(CJ. Desired family size should be inversely related to motivat~r~n to regulate fertility. 

(C). Actual family size should be directly related to motivat~on to regulate fertility 

The present measure of motivation (C,-CJ and the alternative measures of   no ti vat ion can be compared in Table 21, 
which shows the correlation between duration of contraceptive use anl  se,leral measures of motivation to regulate 
fertility, both for the total population and the population of regulators (fint row and first column, respectively). 

The basic measure of motivation is positive and significantly correlated with duration of contraceptive use. Its value 
is larger than any other alternative measure with the exception of C,; (!he potential number of children) for the 
regulating population. For the total population, although the basic measure of motivation is positive and significantly 
correlated with "duration of contraceptive use," its value is smaU. Contrary to expectations, C,, the "desired family 
size" variable, is positively related to "duration of use." This result can bc explained by the variable's correlation 
m C, (the potential number of surviving children) and to C (actual numt~cr of surviving children). It follows that 
the direct effect of this variable can only be assessed in a multivixiat~: context in which the other variables would 
be held constant 

The subjective repon on "wanting no more children" for the total and regulating populations is weak. This variable 
has no explanatory power and the values are not significant at convertional levels. This may be explained in part 
by the measurement of the variable as a dichotomous variable, Ieanng no mom for variability in the answers. 
Conaary to expectations, the bivariate association of "duration of contraceptive use" with the C - C, (excess of 
children) is negative. Moreover, the coefficient is low and not significant lor the regulating population, whereas for 
the total population, the coefficient is moderate and signific:ant. 

Cost of Regulation. The hypothesis a be tested here is that the variihl<: "years since first use of fertility control" 
is expected to vary inversely with the "cost of adopting control." 11s s a s  mentioned before, the cost measures 
actually available are proxies. Although they are not ideal. they glve a : .:ar indication of the regulating costs. 

Results for the total population indicate that, on the average, respondcnls spontaneously report knowing about 1.5 
methods of fertility control. Nonregulators report knowing of 0.4 nieth~~tls, whereas the regulators report knowing 
more than two methods. All women reported knowledge of the mciho~ls without prompting. The no~egulating 
population mainly reported knowledge of traditional conuaceptivc mi liods, whereas reports of the regulating 
population generally included one modem method. 

From the measure of knowledge and efficiency of methods. one would expect a positive association with "duration 
of use of fertility control," since greater knowledge or more favoun~ble ~t i tudes would imply fewer obstacles to 
acceptance. In the case of the Bolivian population, this positive asa~ciation between the two variables exists for the 
total and regulating populations. 

The results suggest that the numbcr of methods known and their efficien:~, which are proxies for cost regulation. 
show the effects of regulation cost on the duration of contraceptivt: 'is? 



The cornlation between the variables "number of methods known" and 'duration d mwve use' arc 05066 
and 0.1992 for the total population and the population of regulam. respectively. This arsaiatioo is snmg f a  tk 
total population. When the variable "efficacy cf metbods known" is d. the h e c o m l a r i o n  values arc 0.4948 and 
03025 for the total and regulating populations. respectively. Once again, the insociarioo betweeo these * a i a b k  
is m g  for the total population. It is clear that higher levels of ammceptive knowkdge are mwiaed aitb higbe 
levels of m n m p t i v e  use. It is expected that knowledge of more effrient m e h &  is asmiatcd w i b  hgbu lev& 
of fenifity control (see Table 24). 

Table 24. Correlations between measures of motivation and coa of regulaum for 
the total Dowlation and the &tion of r eauhm.  Bolivia 1989 

Variables Number of Efficiency of Number of Efiicicocy of 
meihcdsknown me&ds  methodsknoam merhods 

Duration of use ,5066 .4W8 .I992 .2025 

(c - C J  -.0181 -.0152 .0165 .Old7 

Wants no more -.0363 -.0322 -.W -.0383 

C, -.0440 - .a82 -.I3218 -.0147 

cd ,0811 ,0851 .U399 .09133 

MDttivarhtl Analysis Ln the previous sections. the different variables to be used in the ssmd aagc arrr 
examined in detail. Now let us examine how the mcasm of motivation and msls of mad a m b d  dclamioc 
the duration of contraceptive use (see Equation 12). 

It has been hyporhesized that contraceptive use is wcciated positively with a couple's m a i d  to rcgulatt fertility 
and negatively wih the cost of regdamn. Thus. the comct lea of this hypocbeds involves (he sirnultarem . . 
consideration of relevant variables in the dcwrmnauon of the duration of unnaccptin use. 

Two v d e s  for measuring regulation ccs~ "number of kmwn rnuhodr" and 'effsiency of known mmods' ss 
well as four motivational variables-che "basic motivational variable' (C. - C3. 'wan6 m more children.' 'pacotial 
supply of children' (CJ, and "demand for children" (Ckwere  introdud. 

The multivariate analysis yields results that wen anticipated by the axrelaticm. T a b k  22 and 23 sbow rhat tk 
percatage of the variance in (he duration of unnaceptive use explained by motivsimd faaors and regukuica msrs 
is around 24 to 27 pemnt for the total population and 16 to 26 for tk reguknng popllation. The muib-ataaal 
variable "wanu no more children". which is measured as a dichciomy. w o r m s  in compairoo with tbc ocha 
variables. In fact, the basic motivational variable. C. - C,, shows a much superior pafamance. with ccxfficicnu 
displaying the expected sign and higher sigrUrme.  Monovcr, all the cacfficicnu in the mulopk r e p s i a x  arc 
statistically sigrUr~cant at the conventional levels. with the exception of the coeffrients for the *-!a 'aann w 
more" and 'demand for children' (CJ for the total and rtguhuog popllaaoas. 

As was already indicated at the bivariate level. the most decisive motimional variabk is tk 'pamrral arpply of 
children" (CJ. When this variable is inucduccd, the fi t  of the model incrrases f run aban 16 p a a n t  viam 
explained by C. - C, to 23 pe~cent for h e  regulaung populauon. For the total popllaoos the is nm 
noticeable. In Mher wads, the use of C. for the regulafmg popllaum increans (he W v e  pwr d tbc model 
by more than 42 p e n t  (from 16 to 23 percent). In the pesence of C.. the 'demand for children- (C3 does noc 
display the expected n e g ~ v e  sign. llx repssicm coefficients for the regulating and total pqndaucms are not 
significant at the conventional levels. 



The results of the regression for the total population (see Table 22) sho\iJ that. other things being constant, a one-unit 
increase (one child) of unwanted children in motivation (C, - C:J leads to a I-month increase in start of contraceptive 
use, whereas for the regulating population. the increase in start of conuatcp~i-c use is more than 9 months (see Table 
23). 

Concerning the measures of regulating cost, the multivariate analyses show [hat the number of contraceptive methods 
known and their efficiency are legitimate measures of regulating coil;. The coefficients of "cost of regulation" 
variables are significant at the conventional levels'but are 11:~s impc$r!ant :han the motivational variables for the 
regulating population. For the total population, the "cost c~f reguldti:,n'' variables are more important than the 
motivational costs. 

According to the standardized coefficients in Tables 23 and 25, cost of fcgillation plays a more important role in the 
determination of the duration of contraceptive use for the total samplr, whrrzas the role played by motivational cost 
is more important for the regulating sample. The implication is tJxi h r  the regulating sample, oversupply of 
children plays a more important role than knowledge or efficiency of miihi,ii in duration of contraceptive use. This 
may be because of the prevalence of the use of traditional contracepli\cs anong the couples. However, when the 
results for the total population are analyzed, the knowledge: and el'l~c irrcy of contraceptive methods play more 
important roles in the duration of contraceptive use. In short, it can hr concluded that the potential supply of 
children is the principal determinant of contraceptive use in Bolivia for dcr regulating population, whereas for the 
total population, the cost of regulation is the most important. Mormver, Lhr different measures of motivational cost 
used in the study for the total population have little variability. 

The Determinants of the Supply and Demand of Children, Demand and Costs of Fertility Regulation 

Following the Easterlin and Crimmins approach, the third stage o-' the "synthesis framework examines the 
relationship of modernization variables and cultural determinants of fertility control lo the cost of regulation (RC) 
(number of contraceptive methods known) and thc two motivational vari3blas. "desired family size" (C,,) and potential 
supply (CJ. The variable "potential supply" was broken down into irs own "determinants" -marriage duration, age 
at fust mamage, fust binh interval, second birth inlerval, absence of sxrndary sterility, duration of breastfeeding, 
and child monality - which were then analyzed using the same modernization and cultural analysis applied to the 
"cost of regulation" and the "demand for children." In other words, !he independent variables of stages 1 and 2 
become the dependent variables in stage 3 of the framework, each individually being estimated as a function of the 
modernization and cultural variables. 

The 1989 Bolivia DHS survey includes several background variahlo! that deal with diverse aspects of the 
modernization process, reflecting the. process of socioeconomic developrncn.. These include education, urbanization, 
occupation, social strata, consumption levels, increased expclsure to mi\s mcdia, and availability of basic services, 
as well as more specific cultural dcrerminants, such as ecological stram ard language spoken at home. 

Finally, because modernization, cultural conditions, and fenility behaviour have been changing since the National 
Revolution of 1952, the variables tend to be linked lo the respondents' agts. Thus, a statistical control for the age 
variable was introduced, completing a set of 12 predictors as independint vxiables for the analysis of the third stage 
of the Easterlin framework. The multivariate regression results are p*escnted in Table 25. 

The range of variability of the proportion of explained variance is as hish as 52.5 percent for the dependent variable 
"duration of marriage" X, to as low as 1.7 percent for the variable "second hirth interval." Comparing the fit of each 
model including the variable "age," with the corresponding model witoul ihis variable, the overall fit in some cases 
is considerably reduced. Excluding the variable "age," the range of ,ariability for the variance explained is from 
33 percent for the variable "cost regulation" (measured in the equati4m b y  the "number of contraceptive methods 
known") to 1.7 percent for the variable "second hirth interval." 



Table 25. Ordinary tern squares re~ssian of supply and demand for children md u a t  of rcgufuim m mdmizatim ad 
cultural variables for wmen in age p u p s  30 to 44 having two or mofc children. Bolivia 1989 

Variables c, RC c, XI x, & x. & & x, 
Spatial con~ext 4.177 0.181 4.338 0.123 4.119 2374 2777 4.006 4.920 0.006 

(-,050) (.055) ( - . a n  (.011) (-,015) (.MI (.M) (-.U39) (-.07?) (.018) 
Wife's edu~atim 4.037 0.086' 4.179. 4.215. 0.086 4.660. -0.275 O.W 4.375 4.001 

(036) (.089) (-.I53 (-.OD) (.037) (-,063) (-,020) (.035) (-.099) (-,037) 

Husband's 0.000 0.104. 4.074' 4.088. 0.214. 0.204 0.235 0.002 0.161 4.W 
educatico (.002) (.34T) (-,209) (-.216) (295) (.062) (.055) ( .026) (..137) (-224) 

Family wealth 0.137 0.212' 0.143 0.378 4.376 -1.110 -1.668 0.022 1.262 0 . W  
(038) (.064) (.036) (.035) (-,047) (C.031) (-.03@ (.028) (.098) (.012) 

Childhood place of 0.269' 0.282* 4.126 0.393 4.389 2021 -1.017 4.052 0.111 4.007 
residence (073) (.083) (-.031) (.035) (-.MT) (.OM) (-,021) . (.u)8) (-,018) 

Valleys 0.699* 0.492. -0.334' -0.737. 0.738' 0.120 -2452 0.040 -2.716. 4.003. 
( .173) ( ,132) (-.075) (-.MO) ( .@I) ( .003) (-,016) ( ,039 (-.I%) (-.a361 

Lowlands 1.170. 0.382' 0.554' 1.183. -1.183 2751 4.914 0.047 -3.438' 4.033' 
( ,282) ( ,126) ( ,122) ( ,093) (-,128) ( ,066) (G.013 ( ,051) ( -3  (-,070) 

Native language 0.165 -0.201 4.804' -1.056' 1.054' 4.772. -1.627 0.030 -1.656 4.002 
( ,042) (-.055) (-,186) ( - . a 3  ( ,119) ( ,120) (-,032) ( ,034) I 6  (-.W) 

Basic services 0.210 0.124 0.659. 0.220 4.218 -2319 1.902 4.036 4.545 4.016 
( .M4) ( ,035) ( ,155) ( .Ol8) (a) (-.059j ( ,033 (-.M2) (-,039) (-.039) 

Expo- to mass 0.067 4.003 0.327 4.121 0.124 4.871 -1.946 0.038 0.362 4.038' 
media (.016) (-.OOO) (.070) (-.CW) (.Ol3) (-,020) (-,035) ( .MI)  l.024) (-.os8) 

Upper & middle 4.191 0.576. 4.499 4.812 0.811 0.202 2269 aOll -4.085. 4.012 
social strala (-,051) ( .167) ( .122) (-.071) ( .0)7) ( .005) ( ,047) ( ,133) (-304) (-.mi) 

L o w a  social 0.047 0.017 4.419 4.233 0.232 2.077 0.057 O.m -3.109. 0.011 
smta (.012) (.013) (-,105) (-,021) (.028) (.056) (.012) (G.032) (-.?A) ( .OI3 

Age 0.036. 4.004 0.240' 0.859' 0.1418 0.491. 0.267 4.029' 0.075 0.001 
(.Ma) (-.OlO) (324) (.671) (.IM) (.II6) (.M9) (G.319) ( .W) (OY) 

Ccastant 0.767 4.254 -2805 -13.08 13.093 4.877 22ZOa 1.827 16.055 0.186 

R' 0.099 0.328 0.400 0.525 0.111 0.039 0.017 0.117 a l l 5  0.104 

F 10.043 44.373 16.184 100.4 11.391 3.714 1.661 ILIOB 3.137 10.505 

R'excludingage 0.092 0.327 0.135 0.089 0.089 0.026 0.016 0.019 0.112 0.102 

Note: See pages 30 and 33 la identification of variables; figures Ln ( ) dcmte s&d cmr. 
Significant at 5-pa~ent level 

The prdctive power of the sec of modernization and culaval variables varies widely among the dfferent depcodcot 
variables. On the one hand several variables, including "regulation c a "  rhe motivarion variables, and 'duration 
of marriage," have a significant relarionship in the regression At the o k r  extreme, no uariabk appean to be 
signirrcanily related to some dependent variables. such as "second b i  interval' and  no^ secmdanly ad%- h e  
l m r  only having a significant reiationship with "age." 

In the e q h n  "demand for children." h e  significant regression mcfticients are 'ecological suata' (Valley3 and 
Lowlands). "childhood place of residence". and "age.- Ihe variable 'demand for children- (C3 is dgnif~anlly 
related to the "emlo@ snata" variable as a whole. Connolhg for all ihe Mher independent vamhls. women in 
the Lowlands have a gmez  demand for children lhan women of he H i g W  (1.17 children more). The same 
tendency is m e  for the Valleys, where rhe demand for children is 0.70 more lhan in the Highla& (W Table 25. 
Column 1). 

"Demand for children" is not significanily related to "wife's education" and "husband's educatioa- The oegauve 
sign of the regression coefficient for these variables may indicate that women and men with more educatim want 
fewer children than their counterpans with less education. Then again, the negative sign may be meaningless. 



Conmlling for all the other variables, "language spoken at home" is positively related to the "demand for children." 
Those who speak a native language at home have a greater demand for children (0.165 more) than those who speak 
Spanish at home. The variable "age" has a positive sign with the coefficient s~gnificant at conventional levels. This 
indicates the presence of an autonomous process of change in the demand ihr children, implying an estimated average 
reduction of about 1.33 desired children since the National Revolution ,,f ' ' 5 2 .  

For "cost regulation" (measured here by the number of contraceptive methods known), the regression equation shows 
that the coefficients for "Upper social suata," "ecological strata", "w fe's and husband's education," "place of 
residence during childhood," and "family wealth" variables are significant at the conventional level of 5 percent. 
Controlling for all other independent variables, women of the upper social suata, have a greater knowledge of 
contraceptive methods. On average, these women know 0.576 contraceptivr methods more than their counterpm 
of the Agriculturalist social strata. Controlling for the other independent variables, "ecological strata" has a 
statistically significant effect upon "cost regulation" (p<0.000). Worn?,) of the Lowlands know on average 0.483 
contraceptive methods more than their counterparts of the Highlands. and women of the Valleys know 0.492 
contraceptive methods more than women of the reference category i:H.phlands). In addition, the regression 
coefficients for the variables of "wife's and husband's education" are plsiti\,e and significant, which indicates that 
the higher the level of education, the larger the number of contraceptive methods known. The coefficient for the 
variable "language spoken at home" is negative. This in part can be erplancd by the lack of access to information 
in the native languages and the cultural resistance to contraceptive knowledge by the native populations, but even 
more by the strong influence of the Catholic Church and its position 011 coi~traception among these couples. 

The regression coefficients of the "family wealth" and urban "childhoo.i place of residence" variables are positive 
and significant at the 5-percent level. These values indicate that, conmiling for all the other independent variables, 
couples who have durable goods at home and women who spend their childhood in the cities have greater knowledge 
of contraceptives. 

In the equation "supply of children," the regression coefficienE of the variables "ecological strata," "language spoken 
at home," "wife's education," "husband's education," "presence of basic services" (measured here by the existence 
of running water and sewer systems) and "age" are significant. Funhermorc, "age" is the most important factor in 
determining potential family size, which increases with the wife's age. This finding is understandable given that 
many of the variables used in the estimation of the supply are also rrlaled to the variable "age." The variables 
"wife's education" and "husband's education" are negatively related to "potential family size" as was expected Their 
effect is much snonger here than on the "demand for children." For example, it is expected that the potential supply 
of children of women with 10 years of education will be 1.79 fewer surviving children than those with no education, 
since their natural fertility is lower than that of women with less educetion 

The variable "ecological strata" as a whole is significant. Controlling lor all the independent variables, the women 
of the Lowlands have a potential supply of surviving children larger thsr that of the other strata (0.553 children more 
than the women of the Highlands, and 0.889 surviving children more than the women of the Valleys), indicating the 
differences in the people's conditions of life among the ecological suala due to differing access to natural resources. 
The coefficient for the variable "language spoken at home" is negative. This can be explained in part by the low 
survival probability of the children of the native populations as compared to those who speak Spanish. The 
regression coefficient for the availability of basic services is positive, indicating that women who have access to them 
increase their potential supply of children, probably due to a reduction in child mortality. 

In the equation "duration of marriage" (X,), the regression cmfficient of the variables "ecological strata," "language 
spoken at home," "wife's education," "husband's education," and "age" :ire significant. As the husband's and wife's 
education increases, the total duration of marriage is significantly reduced. As was expected, the "duration of 
marriage" is positively related to the women's age, by far the. most important variable explaining this variance. By 
ecological strata, women of the Lowlands have 1.18 years longer duratior~ of marriage as compared to the women 
of the Highlands, whereas women of the Valleys have an average 0.37 fewer years of duration of marriage as 
compared to the women of the Highlands. These values in part rcf l~r t  the different patterns of age at marriage 
among the ecological strata. With reference to the variable "languagr cprkcn at home," the "duration of maniage" 
of those who speak any native language is 1.056 years shorter than thosc: u,l,o speak Spanish. This can be explained 
by the difference in the marriage process of the native population. 



In the equation "first binh interval" (XJ, the s i g n i f i t  regression cceffzienu are fu the -age,' *language 
spoken ac home." and "wife's education." The positive eEect of "age' suppons the view of the cbaoges in marital 
fertility already addressed Bolivian women have slowly staned to have fewer childra eariia and with s b l e  
spacing beween binhs than before. ControUq for all the ocher kndependent variables, the coefficient d ibe varisble 
"language +en at home" indicates that those who spxk a native language on aversge have their fim childxm 4 
months latp than those who spealr Spanish. M m v a .  the coefficient of the variable -uife's e d m  hac a 
negative sign, which indicars that women with higher education MH only marry laler than thop u%h Ltss ed-. 
but on average they have their children faster. Controlling for all the aher mdepmdent t d l e s ,  a amnan uilh 
10 y e m  of formal ed&n is expected to have a child 6 monk  -r after marriage than a wwnan uith m 
education; this can be explained in part by the higher m e  of pregnmy wasage among the a m o  uith no 
education. 

No regression coefficient of the independent variables is sigruflcant a conventid levels for he equation 'occond 
binh interval" 0. 

The equation "duration of W e e d i n g "  (XJ shows chat the rrgnssion coeficienu for the vaMbies 'social swm' 
and "ecological smu" are simcant Mere= in duration of brcaufeeding by social mara indiurte ihat. aft6 
uwurolling for all Mher independent variables. women of he Upper and Middle social strata on average beasfeed 
4 months less than their counterpMs of he social mara Agricultllralisr Moreover, women ofthe Lower mial strata 
on average breasr(ced their children 3 months less than their counlerparts of the =la1 mra Agricul~lrralia It is 
notewonhy hat the category Agriculhrralin is made up enlirely of the naive popllauons Living in the c q s i & .  
which present a pafiem of nanrral f d i t y  and have a long duration of bmdeeding. 

Controlling f a  all the mdepxxknt variables. it is expected hat the average duralicm of brrasifedi~~g f a  the wmcn 
of the Lowlands will be 3.4 m o n k  s h o w  than for their counterpm of ihe Highlands. while f a  the w- of the 
Valleys, the difference is 2.7 monk  shoner lhan for he women of the Highlands. The Merences m kadeedmg 
by ecological arata show that the regions inhabited by the majority of the native populawxls have h g a  p x d s  
of breadding.  

AIthwgh the regression coefficiena for the variables "wife's eduai0i-t' and 'husband's bducarioo' are mc 
significang their negative sign may indicate that the d d o n  of breaafeed'ig is shona as the level of cducaim d 
the woman incmses. It is expected  ha^ a woman with more than 10 yean of formal e d u c a h  on average will 
breastfeed 3.7 months less than a woman with w education As m e n t i d  before, women uith len educatim Md 
mainly to be pan of the Mtive poplla(ions in the counbyside. 

In the equatioo "child monality" (X,), the r e w o n  cmfficienu that are s i g n i f i t  a! ccmventianal levels at fa 
the variables "husband's education,' "ecological m" and "exposure to mars media- As u s  crpsrad. 
"husband's education" emages as the suungest &lPminant of child mcdity,  indicating that s the level of famal 
education of the fatha inc-. the risk of high child monality dsreases. This d t  is confumed by the 
conclusions obtained in the study of infant mortality by Vidal and Ramem (1992). 

As a whole, the variable " e c d o g d  arata" is significan~ Cmtrobg  for aU the ~ndcpendeol variabks, h is expected 
that, on average, the wanen of UK Lowlands and Valleys will have lower child monality than UK w m  of the 
Highlands. Women who have been exposed to the man media are expected to have loua child maralit?. ponibiy 
because of the amununicarion of information concerning hygiene and the gmm pmxirnity of medical senices 

The application of the Eaaalin framework to the Bolivian dam produces mulls simibr to hx of ihar ades of 
Sri Lanka and Colombia llx modernization variables consislenlly dominate the cultrnal vanables *language spoten 
a home" and "exposure to mass media" In swne cases when the cultural variables wee excluded from the 
regression, the R square declined moderately. 

The eduhon  variables (measured as wife's or husband's education) and the "~lolog~cal mala- variable arc by far 
the most consistent in sigruf~cance. These results also coincide wilh the findings reponed by Eaaerim and Crimmins 
in the empirical application of their framework. 



Some general conclusions can be presented £rom the multivariate analysis carried out in stage 3. It is expected that 
higher socioeconomic status, expressed as having higher educa~ion, living in the urban areas, exposure to mass media, 
and social strata, lead to smaller desired family size, a greater knowlrdg(: of contraceptive methods, and shorter 
duration of marriage, as well as shoner duration oE breastfeetling, later agt: at marriage, and lower child mortality. 
This type of generalization is partially valid, especially for the equalions where the variance explained by the 
socioeconomic variables is small, such as the case of age at mamage, rlorstion of breastfeeding. and infant mortality. 

In conclusion, the Easterlin framework applied to the Bolivian data yields consistent results, despite some problems 
with the measurement of some variables such as "regulation costs" and "absence of secondary sterility." This 
approach enables us to a) estimate the potential supply of children in t.le ehscnce of fertility contml and b) break 
down the different paths through which modernization and c~lltural v-uiahlcs are linked to fertility. 

Integmting the Component Parh: The Impact of Modernivztion on t'errilify 

The objective of this pan is to illusmte how the various socitaconomic and cultural variables affect the "supply of 
children" (through a set of proximate determinants), the "demand for childlen," and the "cost of regulation." These 
three variables, in turn, determine the propensity for use of fertility cor:irol. Finally, the use of contraceptives and 
the other proximate determinants explain the actual fertility. :In this paper the variable "years of education" is used 
to illustrate how increased education affects cumulative fertility. Ths objective is to outline the various channels 
(demand, supply, and regulation cost) through which 10 years difference in (education between two groups of married 
women might be expected to affect their cumulative fertility by age 30 - 44, with other factors remaining constant. 

Fist ,  the impact of 10 years of education on natural fertility is estimate11 by multiplying the regression coefficients 
of specific variables (duration of marriage, proportion not s~:condari!y sterile, months of breastfeedig, and child 
mortality) by differences in years of education (see Column 3, Tablc ?ti). 

Table 26. Estimated differences in natural fertility due to effect of ten ycars' difference in education on specific 
~roximate determinants. Bolivia 1989 

(5) Difference in 
(3) Difference in natural fertility 

(2) Regression specified (4) Regression due to effect of 
coefficient of variable d , ~ e  to coefficient of education on 

(1) Difference specified variable different.: ii- children ever born specified 
in years of on education education (yo! I on specified variable (col. 3 

Variable education (Table 25) * col. :!) variable (Table 18) * col. 4) .- 
1. Duration of marriage, +10 -0.215 -2.: 5(1 0.393 -0.845 

years 
2. Proportion not +I0 0.008 0.080 1.021 0.082 

secondarily sterile 
3. Months of +I0 -0.375 -3.7511 -0.021 0.079 

breastfeeding 
4. Proponion of child +I0 -0.004 -0.040 1.276 -0.051 

mortality 
5. Difference in natural 0.110 

marital fertility (sum 
of l i e s  24)  

6. Difference in total -0.735 
natural fertility (sum 
of lines 1 4 )  



Sewnd, the regression coeff~cienw of "dmation of marriage," "proportion having w secuodmy arnlity: 'math5 
of breastfeeding," and "child morglity", which were obtained in the proximate delerminants adpis (see Tabk 18) 
allow the estimated differences in the proximate determinants to be transformed into estimated differexes in nanwl 
fenility. 

The results of these mnversions are p w n t e d  in Table 26 in columns 3.4. and 5. In row 1, ihe 1st d u m n  shows 
that the effect of increased education on n a n d  fenility thmugh sboner maniage duratim uill r e d m  be nannal 
fenility of the more educated group by 0.845 children as mpared to the less educated g w p .  Compariug ihe 
effects of education on the "absence of secondary sterility." "months d breastfedq.' and 'child maraliry- 
variables, the positive contribution of the fim two variables nullifies a negative mmbruim from reduced ' c U  
rnonality." However. Ihe effects of increased education thmugh shoner d d c m  predaninates. reducing nannal 
fenility among educated women. 

Taking all four variablesduration of marriage. absence of mondary aerility, months of beaufeeding md child 
mortality-into accounl, 10 years of education reduces natural fedity by 0.735 children. In ocher a.& oxxe 
educated women have lower natural fertility than less educated women. 

The second step is to estimae the effect of differences in 10 years of education on potential supply (Q. Acmdiog 
to Easterlin and Crimmins (1985:94), analytically, the basis for be estimate is given by: 

A C ~ = A S N - A N ;  + A S A N  (14) 

where 
A refers to the d i f f m e s  between h e  rncre and less educaled group on h e  ind~ated variaMe 
S is mean natural futility 
S is the mean child survival me. 

Applying the formula above, a negative n a  effect of increased educarion on relative supply is o b u k d  in Bolivia, 
the higher child survival rate of the more educated group tends to raise the relative supply, ubereas ihe b u r r  naMal 
fertility rate of the more educated tends to lower their relative supply (see Table 27). The esimed wgative effect 
of increased education is to reduce relative supply by 0.429 fewer surviving bmhs. 

Table 27. Estimated difference in supply (CJ due to effect d 10 years' Werence in e d u z h n  m child 
survival rate and natural ferrility. Bolivia 1989 

Variable 

1. Diffaence in proportion of children surviving (Table 26, col. 3 sign reversed) 

2. Mean n a n d  fenility flable 19, weighted avenge) 

3. Effect of Werence in survival rate on supply (line I line 2) 

4. Difference in natural fenilily (Table 26. line 6) 

5. Mean chid survival rate gable 16 complement of child monalily) 

6. Effect of difference in nannal fatility on supply (line 4 line 5) 

7. Effect of inwaction effect on supply (line 1 * line 4) 

8. Difference in supply (CJ due to all sources (sum of lines 3.6. and 7) 

The t h i i  slep is 10 estimate the effect of diffaences in e d u c b n  on fenility cmmL To aaomplish this. in dditim 
to h e  effect of education on supply, it is naesrary to estimate the e k t s  of educaion on 'demand and ccat d 
regulation." A 10-year increase in formal education is accompanied by a reduction in demand of 0.370 chddrcn- 
a smaller desired family size-and an increase of a b u t  0.860 m the number of fertility control methods ]mourn (see 
Table 28. col. 3. Lines 2 and 4). 



Table 28. Estimated difference in months since fust use of fertility ccntrai due to effect of ten years' 
difference in education on specific proximate determinants, Bolivia 1959 

(5) Difference in 
(:3) Differrnct: months since first 

(2) Regression in  specified (4) Regression use of fertility 
coefficient of variable <111c ir coefficient of control due to 
specified difference in fertility control effect of education 

(1) Difference variable on education (col. on specified on specified 
in years of education 1 * col. 2' variable (Table variable (col. 3 * 

Variable education (Table 25) 18) col. 4) 

1. Supply, C. (Table 27) -0.4?<1 

2. Demand, C, +I0 -0.037 -0.370 

3. Motivation C, - C, -0.050 2.313 -0.136 

4. Cost of regulation +10 0.086 0.860 25.228 21.696 

5. Difference in duration 21.560 
of fertility control (sum of 
lines 3 and 4) 

With reference to "the motivation for fertility control," it was confirm(il that the combined effect of the difference 
in "potential supply of children" and "demand for children" is to increase h e  "motivation for fertility conuol" (C, - 
CJ among the more educated as compared to the less educated women (see Table 28, col. 3, line 3). The weak 

effect of differing educational levels on changing motivation for fertility control may be explained largely by the 
weak effect on different educational levels of changing desired Tanily size, which is partly due to the high 
interconelation between education and urban residence. 

The estimated difference in motivation and cost of regulation can be lranstormed into differences in months since 
fust use of fertility control, by means of h e  regression coefficients cl~lained in the fenility control equation (see 
Table 28. cols. 4 and 5). The finding is that a 10-year increase in schooling is estimated to lead to 21.6 months 
earlier use of fertility control. 

The effects of a 10-year increase in education on fertility arising from femlity control were estimated by using the 
regression coefficient of "children ever born" on "contraceptive use" :See Table 18). A 10-year rise in education 
is accompanied by a reduction in fertility of about 0.1 births (see Tahh 29, line 3). This small reduction in fertility 
due a fertility control in the case of the Bolivian women could be expl;~ined as follows: fust, by the small proponion 
of women using any contraceptive method (52 percent) and second, by the. high proportion (75 percent) of those 
contraceptive users using traditional methods of contraception, which are less efficient and less reliable. This is 
related to the strong position of the Catholic Church against the u s :  of modem contraceptives, which are more 
reliable. Although the Catholic Church permits the use of traditional nicthods of contraception, e.g.. the rhythm 
method, its effective use requires a level of education and knowledge lot found among the majority of the Bolivian 
population. For this reason, the difference in "children ever born" between more educated and less educated women 
due to fertility control is very small. 

When the overall effect on fertility of 10 more years of schooling through natural femlity and fertility control is 
calculated, the result is about 0.80 fewer births among Bolivian women. 'ducation reduces fertility mainly through 
duration of marriage. whose effect is the most important (ree Table 19. linc 5). 

In summary, while the positive effects through reduced secondary srzr~lity and breastfeedig lend to outweigh a 
negative effect from reduced child mortality, the analysis presented anove suggests that education tends to increase 
natural fertility within marriage. However, the positive effect of educ;ition on natural marital femlity is considerably 
outweighed by its negative impact on duration of marriage, reducing n:~ti~ral fertility overall among the more educated 
as a result. In addition, when the effect of education on fenility cor~rol is considered, fertility is reduced slightly 
more. 



Table 29. Estimated difference in children ever born. due to effect OF 10 years' dia- in 
education on fatilily control and natural fenility. Bolivia 1989 

Variable 

A. Difference in children ever born due to fertility control. 

1. Difference in fenility control (Table 28) 215600 

2. Regression coeff~ciem of children ever born on fenility mtrol  (Table 18) -0.003 1 
3. D~ffaence in children ever born due to fertility control (line 1 line 2) 4.0668 

B. Difference in children ever born due to natural fertility (Table 26) 

4. Due to natural marital fatility 

5. hre to duration of marriage 

6. Due to total natural fedity 

C. Difference in children ever born due to all sources 
7. Due to mariral fertility (sum of Lines 3 and I)  0 . W  

8. Due to duration of marriage (line 5) 4.845 

9. Due to all sources (sum ol lines 7 and 8) 4.80l 

The results of the present swdy are comparable KO the renrlrs OW by Eaacrim and Crimmins in meir sndy of 
Sri Lanka and Colombia. which suppons the theoretical hypMhens thar "education srimulares faalny canrol 
by increasing knowledge of methods of control and raising che motivation for control. Imxasd m o r i ~ ~  omns 
becaure edwation reduces the demand for children" (Easrerlin. 1985:95). 

Summary 

In the fua eqlgtion (Equation 9). the analysis indiclues tha~ IIK relative conmition of the ineamcdias vsriaMcs 
to the n u m k  of "children e m  born" to Bolivian women is moa m g l y  iAuaKcd by marriage patians. whacas 
the d i f f m e  in the use of connaaption seems to be less imponant. Table 18 shows the relative unuibutim, 
ind ica~g  that "durarion of marriage." 'second binh interval.' and 'fim binh interval' arc IIK prmcipal proximarc 
determinants of fertility in Bolivia The single ~ ~ l n  impoltant variable is 'duration of numiage' and '&&aalc 
fertility c c ~ ~ r o l "  is less impanant. The coefficient for the -'Durillion of marriage' variable indicars a fnquury d 
about one binh every 2.5 years, hence a completed fertility of some 12 children ahn 30 years of marriage. This 
shows h a t  Bolivia demonsnates the charactexistics of a popllation with natural futi l~p.  

The main prrposc of the second equation (Equation 12) is to provide an explanslion of cwu-xqxive use by the 
women. The interest is to undernaod how the m m  of motivation and coar of regulatioD combincd deDtrminc 
the dumion of conuacepive use. Almugh he regression e q d o n s  W on the C. - C, proxy povide retati\.ely 
good estimates for the total popu!atioq for he regulating populatioo. the substihltioo of th proxy by C,. 'porential 
supply of surviving children," pmvides a bener estimate. Some of the f i n g s  described in the abore pcrmit 
those factors for fertility control thar are the mon impanant to be idcntifd. In IIK cace of che regulanng populauon. 
the basic dva t iona l  variable (C, - CJ shows superior paformme. with coeffrienrs dqhying the expslcd sign 

. . 
and signf~cance, whaeas for the total population, cmt of regulation plays a more imponant mle in the &emmawm 
of fatilily control. 

The third equation of Easterlin's hamework (Equation 13) yields knowledge of h e  rnecttanisans h g h  which the 
modernization and cultural variables alfect fedility and irs behaklour. ' he  results presnted in lhis c h q m  proride 
some indication of how fertility and the modernization and cultural factors inerrelate. In rk caw of rk Bolivian 
population, "education,"" language spoken at home," and "ecol@ stm" seem to be the mcat imponant variable% 



The variables "education" and "language spoken at home" show the in~porrance of the different opportunities that 
people have and their effects on ideational change and the process o i  li:rt.lily transition. 

Conclusions 

Most of the past research on fertility differentials in Bolivia has focus:d anly on the estimation of fertility levels. 
In this paper we have examined the differentials and determir~ants of ic t i l i t .  for the Bolivian population. Although 
our aim has been to document the differentials in fertility that would elpllln fertility change, our interest has gone 
beyond that to explain the possible basis of variation in the levels 11f lertiiity and reproductive behaviour and the 
factors that underlie fenility decisions among the four social strata icategories (Upper, Middle, Lower, and 
Agriculturalist). 

This study has focused on the biological, behaviowial, economic, s~ci;ll, and cultural factors that directly and 
indirectly affect the reproductive behaviour of the population. Mt~rei)\,er, the measurement, description, and 
explanation of these factors at the individual and aggregated levels, an:; the link between the two levels of analysis 
has examined the interrelationship among proximate determinants, miclnrr.~~nomic variables, and modernization and 
cultural variables to understand the differentials in fertility. 

In the second section the link between microlevel and macrolevel inlurrces on fertility, which was fmt  clearly 
detailed by Davis and Blake (1956). is considered. Later, B(lnga2r;s (1978) developed a comprehensive 
multiplicative model called the. "proximate variables," where all thc intermediate determinants of fertility were 
considered simultaneously. As explained by Bongaarts' (1978) "Al~al!.sis of the Proximate Determinants." the 
socioeconomic, cultural, and environmental variables that affect fertil~ly in~lirectly, act upon it through intermediate 
variables that can be classified into three groups: exposure factors, d;:lit~crate marital fertility control factors, and 
natural marital fertility factors. The analysis was done at the aggregated level. In Bolivia, the exposure factor "age 
at marriage" and the natural marital fertility factor "length of breastfcmi~n~' proved to be the most important factors. 

The Easterlin framework, which combines both Bongaans' (1978) "pmximate determinants framework" and 
Easterlin's (1978) "supply and demand model" in an effort to combin~: the microeconomic model with sociological 
theories of fertility decline, also is discussed. Easterlin and Crimmins (19x5) approach explains fertility decline in 
the light of a more general societal transformation called the "moderni,:ation process." This process consists of 
structural changes, which affect the economic, social, and political svuctures of the society in which they occur. 
The most important modernization variables in the case of Bolivia are "e~iucation" and "language spoken at home." 

The literature reviewed earlier indicates that, for an exhaustive stud] of l'enility differentials and the factors that 
underlie these differences, an approach on both the macro- and microlc\el should be applied to the Bolivian data. 
The link between these two approaches provides the most appropriate franework for the study of Bolivian fertility 
decline and differentials as well as the basis for the formulation of pooul;uion policies, particularly as they apply to 
fertility. 

The evolution of Bolivian fenility in the last 40 years is studied in tho third section, through an analysis of fertility 
levels, uends, and tendencies in past and current fertility. The fertili~y transition in Bolivia was found to begin in 
the early 1980's. Between 1976 and 1988, the decreased an nv8:ra):c: of 1.5 children per woman (from 6.5 to 
5.0), a 21 percent change. The most important characteristic is that whilo urban fertility continued to descend, rural 
fertility also began to decline. 

Comparing the actual levels of fertility by social strata, we found thst the Agriculturalist category as a group had 
the highest. The TFR estimates in 1989 by social strata were 6.17, 5 ?, 1.62, and 3.37 for the Agriculturalist, 
Lower, Middle, and Upper categories, respectively. At the end o thcir reproductive lives, the women of the 
Agriculturalist category have on average 2.8 children more than their cmlnterpans in the Upper category. 



The slow decline of the TFR lhroughout the period shows that the smrcnual h g e s  of 1952 in RohiaO saiety did 
not stimulate the desire to limit the size of Bolivian families, paniculariy among the Lower and Agridnrralia 
populationr, which are principally indigenous. 

The current values of the ASFR show Urat the largest diffe- among the social stma wegories geocrally are 
found in the youngest age p u p s  (15-29). Of the four social strata categories. the Middle and L o w  aegc&s have 
the highest ASFR for these three age groups. These women marry very young and have very high fmility up to the 
age of 30. in c o n m  to the Upper category. ?he high cetnage futility of women of the Middk aod Agriculnwtiu 
categories rekc& the early age at marriage of these women as compared to those of ihe U p  ad L o w  
categories. The ASFR indicate that Agriculturalist wmen na only marry early, but also have children thrmgbout 
their entire reproductive lives. 

The current values of the Toral Marital Fenility Rate show that variability among the social is moc widxu 
than variability in the Total Fertility Rate. Married women of the Upper category have an average of 4 children lsss 
than their counterpans of the Agriculturalist category. 

In the fourth section. the aim was to estimate and explain the p r i m a t e  detenninanrs, their impax ca fenility levels. 
and differentials by social svata at the aggregate level. The main proximate detenninanrs of fenility wen esumavd 
and explained. First, "age at fmt marriage" can account for a substantial proponion of the variation in fertility by 
social strata Examining the percentage of ever-married wmen in age p u p  15-19, early marriage is more common 
for the women of the Middle cafegory, with 160 percent more women of ltus age grwp bung manicd than lbcir 
counterpans in the Upper categary. This may be explained in pan by the high percentage of h W e  -or). m e n  
who live in the Lowlands of Bolivia where age a marriage tends to be early. Mareober. early age at fua marriage 
is strongly a s m h ~ e d  with a lower level of e d u c a h  and rural residence. As in the olha LDCs. Bdiviao axmen 
of the Upper category with urban residence and nine or more years of education are least likdy to be manied in the 
15-19 age group (8.1 percent), thus reducing the reproductive period and decreasing the levels of fertihty for Upper 
category. Semnd. the ultimate proponion married in Bolivia varies greatly by social sfrag. H.kreas in the 
Agriculoualit category, marriage is universal, in the Middle category. more than 8 percent remain singk. illustrating 
differences in x i a l  and cultrnal characteristics. 

The second variable studied was "knowledge and usc of conuacepcives- among Bolivian womar by d snata 
Comparing the resulls for knowledge of muaceptives. women of the Upper category have ap. a l m s  u n i b d  

knowledge (96 percent) compared to only 56 percent in the Agriculolralia category. The values fa the aanen d 
the Middle and Lower categories are 89 and 78 pcrcen!. respectively. If the heeva-us of any mtrsapin mahod' 
is compared, the differences among social suata are even greater. In 1989 in the Uppa -or).. 73 puan t  of the 
women declared that they had used any method. compared to only 28 pertent for the Agnculurralla caregor).. 

The diffaences in knowledge and usc of mnaceptives are si@~cant. Comparing the resalts by social strata. 
women of the Upper category not only have a greater knowledge of some conmcepuve methods. bur a h  have a 
greater propwtion of eva-use of some contraceptive methods lhan those in the Agriculturalia megay. Ftsc&rmar. 
the use of modem methods (IW, female steri l idci~,  and pill) is m a  prevalent in the Upper cawpry than in the 
Lower and Agriculnualist categories where uaditional methods of contraception (such as penodrc atr;tirrne) are 
more prevalen~ 

As regards the values for using any conuaceptive method for women cumnlly in union in 1989.45.61.72. and 82 
percent of the women of the Upper. Middle. Lower, and Agriculturalist categories. respecti\-el!, aere n using any 
mehod at all. These percentages show that conoacrptive use among the Bolivian popltarioo is wc cornmoo. 
Reasons for this could be the strong influence of the Cathdic Church and ils pusilan on comxepives the large 
native population rhat lives in the ~0IInQSidc without knowledge of or aaess to mtr;Te@ives; low k%ls d 
education and accessibility to medical centres; and, in some cares, he  high con of modem nnnacepiver. 

The type of conuaceptive method used varied with age. Of the modem methods of c o n o a c ~ v e s  usxi by nwnen 
currently in union, in the younger age group 15-29, the ptU and IUD were the mow precllenL After age 35, funale 



sterilization was the most common. Of the traditional methods, period~c abstinence was the most prevalent method 
in all age gmups. Differences by social strata were maintained, with tht: Upper category having the highest use of 
contraceptives and the Agriculturalist category having the lowen. 

Of women using any connaceptive method in 1989.40 percent. were usir:g efficient contraceptives. Differentials by 
social strata are evident, with the Upper status having the lowest percentage r'f inefficient method use (55.3 percent) 
and the Agriculturalist having the highest percentage (70.0 percent). l l ~ e  use of inefficient contraceptive methods 
is widespread; more than 59 percent of the women in all the subpopulatirns who are using any contraceptive method 
use inefficient methods. 

The third variable studied was "abortion," which is illegal in Bolivia exctpt in cases of risk to the mother's life, 
incest. or rape. Although its practice is believed to be widespread mc highly prevalent in various sectors of the 
population, particularly among young, single women, statistics on the practii:~ of abortion are obviously scarce and 
unreliable. The lack of data makes it impossible to estimate the m e  rat:. or have good approximations of it for the 
country. It is even harder to do so for each scrial strata. 

The fourth variable studied was "breastfeeding." In Bolivia, the averayc le~~gth of breastfeeding is 16.7 months, but 
there is substantial variation among the fow social strata categories, Iron1 a low of 11.28 months for the Upper 
category to a high of 17.80 months for the Agriculturali.st catego-). The length of breastfeeding for the 
Agriculturalist category has a negative effect on fertility, ~vhereas its shr ler  duration for the Upper category 
decreases its inhibiting effect in that subpopulation. Similar diffen.nr:cs ::an be observed for amenorrhoea and 
abstinence. 

Funher on. Bongaans' proximate determinana framework was applied .o uplain variations in the fertility levels of 
Bolivian women. To do this, the impact on fertility of marriage delay and disruption, contraception, and postpartum 
infecundability, including breastfeeding and voluntary abstinence, werc: aszssed for each social stram. 

The lhree intermediate variables operate sequentially to reduce the Total Potential Fertility (TF) to the observed value 
of the To& Fertility Rate (TFR). First, the index of marriage is estimated Among the four social strata categories 
the Index of Maniage has significant variation, and it is clear that the inhibiting effect of marriage is greater for the 
Upper category women (42.4 percent) than for the Middle category (32.8 percent). The value of C, of 0.623 for 
the country implies that marriage delay and disruption reduces marital femlity by 38 percent. 

Second, the values of the index of contraception among the social strara categories show significant variability. For 
the Agriculturalist category, contraception reduces fertility by 14 percent; ior the Upper category, the reduction is 
40 percent. 

Third, the results of the Index of Postpartum Infecundability demonstrate !hat there is great variability among the 
social strata categories in the percentage of reduction in fertility attributable to postpartum infecundability. The 
inhibiting effect of postpanurn infecundability is greater for the Agriculturalist category (36 percent) than for the 
women of the Upper category (21 percent) who have a 33 percent shcatcr length of breastfeeding. 

According to the indices obtained, the Index of Maniage is the most i~nportant factor in reducing potential fertility 
in each social strata. On average. the C, values imply a reduction of 37 [~crcent from Potential Fertility levels due 
to marriage-related effects (age at marriage and proportion married). For rural Lower and Agriculturalist women, 
the Index of Postpartum Infecundability is the second most imponant, implying a reduction of 34 and 32 percent 
from Potential Fertility levels due to postpanurn infecundability, respcttiv~:ly. The second most important factor for 
women of the Upper and Middle categories is the Index of Contraceplion. 

A comparison of the model estimates with the observed TFRs discloses tl~at there is good agreement between these 
two fertility rates. The model estimates of TFR, which use threc: intermediate Factors (proportion married, 
contraception, and postpartum infecundabiiity) explain 97 percent of I I  t: variation in the observed fertility rate. One 



wuld speculate that other factors that were not included, such s semndary &ty and induced atmtia~. g a x l n t  
for pan of that 3-percent difference. 

The f i g s  of Bongaans' model for each social strata category of Bolivian women arppon the coacludoo lbat 
"propation married," "contraceptim", and "postpararm infecundabity' are the mon irnponaar proximate 
determimu of Bolivia fertility. 

The intermediate races in the movement from local pwntial futility to the Total Fenihy Rae a ckar picnue. 
of the differences in the fertility measures of the fou? social strata categories. The total n a n d  marital fenility d 
the Upper category is the highest of the social swra categories. It is expsled [hag on average. the =omen of the 
Upper category will have 2 children more than their counterpans of the A g r i c M  cawgay. This is panly 
explained by the mong impact of an exwded period of bradeeding on the Agriculnrralin catcgw as canpaed 
to the Upper category. The difference is e x p s d  by the Index of Pmtparmm Infecundability Ammg Ammg C&T 

subpopulanons, the variation in Total Natural Marital Fertility is not large. 

Even though the Upper category registen the highest levels of Natural Marital Fentltry. the smx~g p a k n c e  d 
con!m.qLive use among these women makes the Total Marital Fertility Rate of the he categay m be b a r r  IIUII 
that of the Lower and Agriculturalist cateyries. The late marriage of the women of the L'ppsr as mmpred 
to that of the Middle. Lower, and AMculhuaIis~ categories cawx the difference betwen T S F R  and TFR in the 
Upper category to be larger than in the other lhree social s m  categories. 

The different indices c a l c W  by this model show that the "proponion of maniage' q a m d  by the hdu of 
proportion married and postpartum mfecundability are by far the moa imponanc f a c m  guantigtivtly m g  the 
several "prorimare detaminanu" f a  the Bolivian level of fertility. The index of conDmpim ptays a nnailer. yet 
still substantial mle. 

The p m p x  of the previous section was to estimate and explain the decerminanu of fenday and their impan ao 
fertility levels and diffmtials by social stma at the individual level. This was done with the help of the Eancrtin 
Framework (1978, 1985). which not only uses the proximaw determinants of f d i t v .  bru also iomporats 
mic-mic variables such as the "demand for children." "supply of children.' and -aKt of regulatian.' lks 
variables, in rum, determine mntrseptive use. Moreover. as Eaneriin and Crimmins explain, fenilit). k l i m  m 
terms of the "modemizafion prucess," reflecting aructural changes in society. 

The study has focused on the analysis of d m  for s u b p p h o m  of regdams and ncm-rrguhurs. It is pobaMt lbat 
the regdam subpopulation will be made up mainly of vanen from the Uppa and Middle social sma categories. 
whereas the nonregulamr subpopllauon will be made up mainly of women from the Loam and Agriculturalis social 
strata categories. 

The section opens with a desaipioo of the empirical hypolheses. mhemkal model, and miabbx used by the 
Eanerlin framework This appmach involves a three-stage analysis of fertility derermination. In each aagc, the 
functional relationshrp between the dependent variable and the independent variables was caimvcd thr& a Linear 
regression model. 

Next, the resulu of the individual level analysis of the proximate detenninanu of fenilily demcnatare lbaL for b a h  
regressions, all coeffcienu display the expected sign of h e  relationship. and most are s i g n b t  RI unvearianal 
levels. When variable U is d e f d  as " d u d o n  of contraception in months." moa of the regression ccwfficimts are 
significant at conventional levels, except for the coefficient r e W  to the variable 'na secodarily asik.' The same 
is m e  when variable U is defined as "m (see Table 18). 

The next topic is an examhian  of the determinaou of conwceprive w, which are functaos of h e  motivation and 
cost regulation factors. The resulls show tha~ there are siflcant effens of maivatioo and regularim ccsf m 
fenility regulation. m e  transition to deliberale fertility conuol is a consequence of growing motivation and 
regulation c o n  



According to the standardized coefficients in Table 22, knowledge and dficiency of contraceptive methods (cost of 
regulation) play a more important role in the determination of the duration of contraceptive use for the total sample 
than motivational measures. Moreover, the different measure, of motiv:~ticinal cost used in the study for the total 
population have little variability. 

The results for the population of regulators demonstrate that the motivat:on measure (C. - CJ shows a statistically 
significant regression coefficient having the expected positive sign, implying an effect on fertility control that is more 
important than that related to the cost of regulation. However, "the pole~~tial supply of surviving children" (CJ, an 
alternative measure of motivation, performs better than the difference (C, - CJ as a predictor of the use of fertility 
control. The proportion of variance explained increases from 16 to 23 percent (see Table 23). In conclusion. when 
stage 2 of the Easterlin framework is applied to the Bolivian data, the n:su t i  are similar to those of Easterlin and 
Crimmins' study of Sri Lanka and Colombia. 

In the last section, the third stage of the "synthesis framework" was irvcstlgated. The aim was to examine the 
relationship of modernization variables and cultural determinants of fcnilit!, control to the cost of regulation (RC) 
(number of contraceptive methods known) and the two mouvational variables, "desired family size" (CJ and 
"potential supply" (CJ. The variable "potential supply" was broken donn 1x0 its own "determinants" - marriage 
duration, age at fust marriage, first birth interval, second birth interval, ;il"cncc of secondary sterility, duration of 
breastfeeding, and child mortality - which were then analyzecl using tht x:mle modernization and cultural analyses 
applied to the cost of regulation and the demand for children. 

The predictive power of the set of modernization and cultural variables v.eies widely among the different dependent 
variables. On the one hand, several variables, e.g., regulation cost, t ie  motivation variables, and "duration of 
marriage," have a significant relationship in the regression. At the other extreme, some dependent variables, e.g., 
"second b i  interval" and "not secondarily sterile," the latter of which cinl:. has a significant relationship with age 
(see Table 25), appear to have no variables thal are significantly relast' to ihem. 

The main modernization and cultural factors that emerge from analysis of the Bolivian data are "wife's education," 
"ecological strata," and "language spoken at home." The fust indicates the effect of the modernization variables; 
the others reflect the cultural factors in the process of fertility transition. Since our interest is to know the differences 
by social shata, our conclusion will refer to it. 

The difference in social strata and its conseouence in renroductive beha! low can be de~icted bv the variable "level ~~ ~ ~ 

of women's education." "Wife's education" operates through a more co~nplex causal flow. The effect of increased 
education on natural fertility through shorter marriage duration wiU redu3:e the natural fertility of the more educated 
group by 0.845 children as compared to the less educated group. Comparing the effects oi education on the variables 
"absence of secondary sterility," months of breastfeeding," and "child mortality," Ihe positive contribution of the first 
two variables nullifies a negative contribution from reduced child monal~ly. However, the effects of increased 
education through shorter duration of marriage predominates, reducing nritwal fertility among educated women. 
Taking all four variables ("duration of marriage," "absence of secondqj sterility," "months of breastfeeding," and 
"child mortality") into account, 10 years of education reduce natural fertility by 0.735 children. In other words, more 
educated women have lower natural fenility than less educated women. 

When calculating the differences in potential supply caused by 10 year; of cducation, increased education is seen 
to have a negative effect on relative supply. In Bolivia, the higher chili s;l~vival rate of the more educated group 
tends to raise their relative supply, whereas the lower natural fertility ralr of the more educated tends to lower their 
relative supply (see Table 27). The estimated negative effect of increac:d cducation is to reduce relative supply by 
0.429 fewer surviving births. 

The effect of differences in education on fertility control shows thal the combined effect of the difference in 
"potential supply of children" and "demand for children" increases the mriuvation for fertility control (C. - CJ among 
the more educated women (see Table 5.13). The weak effect of differing etlucational levels on changing motivation 
for fertility control may be explained largely by the weak effect on dl'ft:rcr~t educational levels of changing desired 
family size, which is partly due to the high interconelation between i:d~lcit~on and urban residence. 



The effect of increased education on fenility arising fmm futility cmnol  h w s  b a ~  a 10-year rise in e d h m  is 
accompanied by a reduction in fertility of abcut 0.1 b i  (see Table 5.14). This small reduction in fatiliry among 
Bolivian women due a fertility conuol could be explained by the small proponion of women wing any mowceptive 
me4hod (52 percent) and by the high proponion (75 percent) of those contraceptive uscn using ual~tioaal rnehxk 
which are less efficient and less reliable. For lhis reason. the difference in children ever born betseen more edwaled 
and less educated women due to fenility conml  is very mall .  

The above conclusions indicate that the formulation of policies related to femliry requires c a u h  baEause d 
the complex paths through which he mechanisms opaate. However, me of the mon imporan1 facum is marriage 
duration, which is shortened by increasing education, thus reducing natural fertility. On b e  Mhu hand, favarrable 
auirudes toward grea~er use of connaceptives, s p e c i f d l y  modern ones. will play a maju role in the hehe d 
fertility. A smaller but substanrial role will be played by increasing the length of breastfeedkg in those 
subpopulations where it is shon, by encouraging lactation. Moreover, it is likely rhar the cantinuous declioc in infanr 
and child monali~y in all the social snaca categories at varying rates will reduce fertilit)., aruuning that 
p a w  of breastfeeding remain the same. Thw. fertility will decline even though tbe other facum remain the 9m. 

The results obtained in stage 3 of the Easterlin framework show that 'education" and 'language spoten at borne' 
are imponant factors in the spread of fenility-related norms, values, and ideas. An inaease in the e d d m  of 
women and heir active p a n i c i p h n  in decisionmaking, particularly of decisions related to ducatan, health. l a b u r  
force participation. and other social spheres. will allow women to play a major role in the d e c k  of femlit). because 
of he correspnding modifications to their fenility behaviow. 

To accelaate the decline in fenility, special emphasis s h d d  be pbced on rural women, panicuhrly h s c  of the 
Lower and Agriculturalist categories. It is necwary a improve their wat~ls and condiMn at ihe familial and 
community levels, not only by improving their socioeux#lmic cmd~lions, but also by permitting hem acces to 
sources of infonnation and conmceptive methods. This would permit them to have greater c o m l  over their own 
lives and decisions, particularly decisions concerning reproductive behaviatr. 

The resulls of lhis wudy conniolte an exhaustive analysis of reproductive behavlour and fertihty Maeotials by 
social Strata in Bolivia explaining the reasons for and causes of the late iniliauor, of he r b n o p p h c  &tion and 
the dynamics of the decline that has occurred until mw. The ddTerentiation among the social warn *cries uith 
the connast among he Upper, Middle. Lower, and Agriculturalis1 categoies provides a better lmdemanding of the 
social heterogeneity found in Bolivian saiety.  
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