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1. INTRODUCTION: FERTILITY AND AFRICAN RURAL DEVELOPMENT
 

In recent years the rural sector has become a major focus of 

development activity throughout the world. While there are many defi­

nitions of rural development, for purposes of the discussion and analysis 

in this paper, rural development will be defined as both a process and
 

an outcome which includcs each of the following three components: 

(l) general improvements in the material well-being of rural people,
 

(2) the capability for sustaining continuous improvements over time, and
 

(3) absence of gross inequalities in the distribution of the gains during
 

this process.
 

The nature, the causes, and the consequences of socioeconomic and
 

demographic interactions in the development process are among the most
 

interesting and important issues of our times. As a case study of some
 

of these interactions in tropical Africa, his paper will analyze the
 

effects of socioeconomic development on fertility in rural northeastern
 

Tanzania.
 

Tanzania is internationally known for its commitment to rural devel­

opment and for its unique ujamaa village development strategy. Tanzania
 

has committed substantial national resources toward providing agricultural
 

extension, education, health and other development services and facilities
 

to rural areas, and since 1974 almost the entire rural population has
 

been resettled into "development villages" (ranging in size from less
 

than 100 to over 500 families). The purpose of villagization is to
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facilitate the provision of essential infrastructure and services to
 

rural areas 
and to promote the eventual adoption by villagers of communal
 

(ujamaa) modes of production and distribution. Tanzania's emphasis on
 

improving material well-being and promoting local self-reliance through
 

a process which minimizes social and economic inequality is certainly
 

consistent with the definition of rural development given above. 1
 

It is 
a premise of the analysis in this paper that conditions in
 

many rural areas of tropical Africa are roughly similar 
(or may become
 

so over time) to those in the study 
areas which are an&lyzed here. Al­

though Tanzania is unique imong African countries in its approach to
 

rur-l development, the rural development experiences which are 
analyzed
 

here all occurred prior to 1974, and hence preceded Tanzania's 1974-76
 
2
 

viliagization program. Moreover, as will later be described in detail,
 

these northeastern Tanzania study areas have experienced considerable
 

socioeconomic change and conercialization of agriculture during this
 

century. Some of their development experiences may be similar to those
 

of rural areas 
in other African countries (or to what will be experienced
 

by other rural areas).
 

1For references to literature on Tanzania's rural and ujamaa develop­
ment, see Kocher, 1977a.
 

2Although many ujamaa villages had been established prior to 1974 (an
 
estimated 15 percent of the rural population was living in officially-

Iriesigned 
ujamaa villages by 1974), the ujamaa movement had had very little
 
f-ect on the areas included in the analysis in this paper.
 



The population of tropical Africa is presently about 300 million and
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is growing at an estimated rate of 2.6 percent annually. Overall, the 

population is about SO percent rural although the percentage rural varies 

from less than 70 (e.g., Senegal, Ghana) to over 90 (e.g., Tanzania, Upper 

Volta). The United Nations projects a near doub].ing of the population of 

tropical Africa bv the year 2000, with the rural population projected to 

increase at least 50 percent while still comprising over 60 percent of the 

total.
 

Among the most important demographic characteristics of tropical
 

Africa are the following: (1) Due to Past and current high fertility, the
 

populations are very "yoLng"; nearly half of the people are under: age 15
 

compared to only about one-quarter in the populations of Europe and North
 

America. (2) Fertility is still very high; the overall crude birth rate 

is over 45 per thousand and the total fertiliuy rate is over 6 which is 

higher than any other area of the world of comlarable population size. 

(3) Although mor~ality has been declining in recent decades, it is still 

very high by international standards. The overall crude death ratu is 

around 20 per thousand and the average expectation of life at birth is
 

less than 50 years.
 

3Tropical Africa excludes the five African countries which border 

the Mediteranean Sea as well as the white-dominated countries of southern 

Africa, but includes :.adagascar and several smaller islands. The actual 

United ations mid-1977 population estimate for tropical Africa is 302 

million. The population of the five North African countries is estimated 

to be (an additional) 84 million while that of the white-dominated coun-


Lries of Southern Aifriua is ustimated as 37 million (of which 2.3 million 

live in Botswana, Lesotho and Swaziland) [Population Reference Bureau, 

1977].
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This information makes it pcssible to estimate the rough magnitudes
 

of the overall demographic situation of tropical Africa over the next
 

several decades, particularly population sizes and growth rates. For
 

example, assuming that both mortality and fertility will decline to low
 

levels by early in the 21st century, and barring a devestating catastrophe,
 

the population of tropical Africa will at least quadruple by the year 2050.
 

Should mortality decline more rapidly and/or fertility decline more slowly
 

than anticipated by this projection, th increase in total population will
 

be even greater. I. fact, the total population of the area could quite
 

possibly increase up to 8 times in size by the year 2050 [Frejj;I, 1973a:
 

126; 1973b]. Moreover, most of the additional people will inevitably re­

side in rural areas and depend on agriculture and agriculturally-related
 

activities for their livelihood. Thus, while urban population growth
 

rates will without doubt be substantially higher than rural population
 

growth rates, the population of tropical Africa will still be predominately
 

rural well into the 21st century.
 

It is inevitable that overall population growth in tropical Africa
 

must eventually slow down. Whether Africa can support a considerably
 

larger population is not an issue. Africa can and must. The relevant
 

issue is the magnitude of the population increase during the next 75
 

years or so. Will the population only quadruple in size or will it in­

crease five to eight times?
 

There are only three ways to greatly reduce population growth rates:
 

fertility reduction, mortality increase, or massive out-migration. Mas­

sive out-migration is impossible for tropical Africa as a whole. Rising
 

mortality rates or even cessation of mortality decline would be a
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monumental human disaster and would indicate a total development failure.
 

Thus, a decline in the overall population growth rate depends entirely
 

on fertility decline, and the earlier and more rapid the fertility decline 

the better. 

Much remains to be learned about the determinants of fertility levels 

and changes. There is no longer any doubt that fertility can decline in 

rural as well as in urban areas of low income countries which have been 

experiencing substantial socioeconomic development [Kocher, 1973]. During
 

the past two decades fertility has declined significantly in rural areas 

of several Asian, Latin American and North African countries. There is 

as yet no evidence of fertility decline in tropical rurl Africa.
 

In the next chapter a model of the effects of rural development on
 

fertility is presented and discussed. The essence of the model is that
 

fertility is determined by both supply factors--e.g., health and cultural
 

4Development objectives are usually concentrated within the near
 

future--eloom more than the next two decades. (With a 10 percent dis­

count rate, events beyond year 20 are of virtually no significance.)
 

Demographic aspects of development are also usually considered only with­

in this time horizon--e.g., the impac- of changes in demographic param­

eters on attainment of educational and health objectives. However, some 

of the most important effects of changes in demographic parameters in the
 

near future occur only in the more distant future. Frejka [1973a] demon­

strated that a population which has the demographic characteristics of
 

tropical Africa--i.e., a young age distribution, a total fertility rate
 

of ( or above, and relatively high but declining mortality--can be ex­

pected to about cpadrunle in size er n if it experiences a relatively
 

rapid tra isition to low mortality arid replacement-level fertility.
 

Furthermore, the population would continue to grow for at least two gen­

erations after achieving replacement-level fertility. Thus, should fer­

tility in tropical Africa go into a prolonged and substantial decline
 

commencing in the near future and reach replacement-level by early in
 

the 21st century, the population will still at least quadruple by the mid­

21st century. However, if fertility does not begin a sustained decl.ne
 

until early in the 21st century, then the eventual quadrupling (or more)
 

will occur from a much larger population base--e.g., 600-800 millicn
 

rather than the current 300 million.
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characteristics--and demand factors--incomes, prices (i.e., cost of
 

children) anu tastes, and that in traditional rural African societies and
 

during early stages of rural development fertility is determined largely
 

by supply factors, while during later phases of development declining
 

demand for children is likely to dominate the determination of fertility.
 

The discussion elaborates some of the complex causal mechanisms which
 

may affect fertility during this development process. An important impli­

cation of this model is that during the initial stages of rural develop­

ment the average number of surviving chiliren per family will increase
 

while the net effect on fertility is indeterminant; fertility may be
 

rising, falli.ng or about constant.
 

In chapter 3 the socioeconomic and demographic characteristics of
 

four rural areas in northeastern Tanzania are described. The relation­

ships between socioeconomic change and fertility in these areas are
 

analyzed in chapter 4 within the theoretical framework developed earlier.
 

Chapter 5 discusses and summarizes some of the effects of socioeconomic
 

development on fertility in these rural areas. In the final chapter some
 

implications of this analysis for research and policy in tropical Africa
 

are discussed.
 

http:falli.ng


RURAL DEVELOPMENT2. TOWARD A MODEL OF 

AND FERTILITY DECLINE 

Introduction: Rural bemograpilic Transition 

the world has experienced a 
During the past century or so, much of 

develop me nt together with a dramatic 
long term process of sioiconcmc 

decline in both mvortality and fort:fit'.'--an association which has come 

long been rec­
to be called Demcgraphic Transition. Fertility decline has 

of urbanizttion and industrialization,
ognized as one of the consequences 

rural devel­has experiunced substantialbut virtually every co<ntr' which 

in rural areas [Kocher,
ournent haz also experienced 	 fertility decline 

in rural areas has typically lagged somewhat
1973], although th, decline 

Recent rcscarch has documentedbehind the aecline in urban areas. some 

variations in democraphic ttansition experiences,
of the complexities and 

about (a) thu determinants of fertil­
and considerable controversy remains 

th -ate_ ,.,bat -hhf.,r-ilitv is cauable of declining, and (d) the 
ity, ?a) 


the fertility de­
extent to which faniiy planning programs can expedite 


1
 
cline process.
 

Easterlin [1975] and Caldwell 	[1976] have recently made important 

of the relationships between socio­
contributions to our understanding 


economic development and fertility decline in low income 
courtries.
 

iSee for example, Coale [19731 and Teitelbaum [1974, 1975]. Much
 

of the research documenting the demographic transition in the 
"West" has
 

been done under the auspices of Princeton University's Office 
of
 

Population Research.
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Easterlin's the(retical framework explicitly incorporates upply factors
 

as potentially important fertility determinants as well as the possibility
 

of disequilibria in the house old's supply of and demand for children.
 

Caldwell's analysis emphasizes the important contributions that children
 

make--both economic and sociopsychological--to the welfare of both parents
 

and the larger community in tropical Africa and the effect of the roles of
 

children on deLired and actual fertility. He concludes that particularly
 

in traditional rural African societies the net transfer of societal re­

sources is from younger to older generations, that fertility decline re­

quires a switch in the direction of net intergenerational resource transfer
 

(so that parents find it personally disadvantaa'eous to have large families)
 

and that socioeconomic development--which brings with it the adoption of
 

Western values and attitudes--is a precondition for this switch to a net
 

resources transfer from the older generation to the younger. Caldwell's
 

analysis of the causes of fertility decline is basically consistent with
 

that of Easterlin and with the model of the effects of socioeconomic de­

velopment on fertility in rural i"frica which is presented and discussed
 

below.
 

The Conventional Economic Approach: Demand Analysis
 

Most economic approaches to the analysis of micro level determinants
 

of fertility have been addressed in terms of demand analysis--i.e., par­

ents' desires for children. In the economic theory of household or par­

ental choice, the three basic components of the determinants of demand are 

income, relative prices, and tastes (or preferences). If children are a
 

normal good, a rise in parental income would produce a rise in the number
 

of children wanted; a rise in the price of children vis-a-vis other goods
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would cause a decline in the number of children wanted; and a shift of 

tastes in favor of 	children relative to other goods would cause a rise
 

in the desired number of children. However, a rise in income (due to a 

rise in wage ratLs) is hypothesized to have both a positive effect on 

demand for children as well as an offsetting negative effect because the 

value of time :parents spend with their children is also increased thus 

increasing the price of children. An implicit assumption of virtually 

all ot these mocdels and analyses is that supply and demand are in (at 

least approximate) 	 equilibrium, both for individual parents and for the 

2 
a whole.
society as 


One was the
Two "schools" of demand analysis emerged in the 1960s. 


so-called Chicago School (i.e., Gary Backer and associates) and the other
 

Easterlin School. 	According to the former [e.g., Becker, 1960, 1965;
 

Becker and Lewis, 1973], fertility declines because the price effects 

(price being negatively related to fertility) exceed the income effects 

(income being positively related to fertility). That is, as a result of 

that parents have for their
socioeconomic improvements, the aspirations 


childcn cause them to undertake substantially greater child-related
 

their incomes rise. This, in effect, increases the price
expenditures as 


per child thereby reducing demand (i.e., number desired) and this reduced
 

demand more than offsets any increase in demand due to rising incomes. In
 

effect (according to the Chicago School), real preferences of parents do
 

2The validity of this assumption can certainly be questioned since
 

it seems quite likely that in some circumstances supply may exceed demand-­

for individual omen or parents (e.g., "unwanted pregnancies") and/or for
 

the society as , whole, while in other circumstances demand may exceed
 

supply.
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not change. Only incomes and prices change--with opposite effects on
 

demand, and usually the price effect dominates.
 

According to the Easterlin School [Easterlin, 1969, 1973, 1976],
 

demand for children declines primarily due to rising aspirations of
 

parents for non-child goods and services (or in some cases, due to the
 

increasing difficulty of fulfilling existing aspirations). That is,
 

tastes and preferences (of parents) change, and the net result is that
 

parents want fewer children. In Easterlin's formulation, the aspirations
 

(read "tastes and preferences") of parents are determined by their back­

grounds and experiences. As aspirations change from one generation to
 

another (e.g., as a consequence of socioeconomic modernization and/or
 

upward mobility), the average number of children parents want may change
 

as Lhe outcome of their trying to satisfy their desires to have both
 

children and other acqui.sitions.
 

Economic demand models of fertility have been more successfully
 

applied to high income, low fertility populations than to populations in
 

relatively high fertility (developing) countries [Schultz, 1976]. One
 

possible explanation--noted earlier and discussed below--is that actual
 

fertility in developing countries may not reflect actual demand (desired
 

number of children) very well. That is, supply (either actual fertility
 

or actual number of surviving children) and demand (either desired fertil­

ity or desired number of surviving children) may not be identical.
 

3For further discussion of these two "schools," see Sanderson, 1976.
 



A Modified Easterlin Model of the Determinants of Fertility
 

and Kocher

More recent theoretical developments by Easterlin [1975] 


[1975, 1970a, 1976c] postulate a distinct and potentially important role
 

for -upply determinants of fertility--at least in some socioeconomic and 

supply-demand dis­
demographic circumstances, and explicitly incorporate 

Within this a supply of children isframework, parent'sequilibriia. 

of his or her 'lidividual characteristics together
determined by certain 

of his or her culture and society. Demand
with certain characteristics 

and societal characteris­
for children is determined by other individual 

Thus, a parent's supply of and demand for children are assumed 
to
 

tics. 


be determined essentially independently, and over time one 
or both m.y
 

change--anain, independently of what is happening to the other. 

The Model: Part One 

modified version of this Easterlin model is described
A somewnac 


The figure shows hypothesized rela­below and illustrated in Figure 1. 


for sur­
tionships between sur-ply of surviving children (S) and demand 

a rural society which over time experiences the 
viving children (D) in 


a modern

transition from a socioeconomically traditional state towards 


case means the actual number of surviving chil­state. (Suply in this 


of surviving children
dren the parent has, while demand means the number 

(pre-modern)
the parent wants.) IL is hypothesized that in a traditional 

society, women (used as a shorthand for parent or parents) typically want
 

that is, they ex­
more surviving children-than they actually end up with; 


initial consequence of economic, educa­perience excess demand. As one 


tional and health improvements, the typical woman's supply of 
surviving
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Figure 1. 	Hypothetical relative levels and trends in demand for and
 
supply of survivinq children for a typical woman who has
 
recently completed fertility in a transitional rural society.
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Surplus Fertility (eXL2ss of actual number of surviving children
 
over desired number)

M/iount of Deliberate 	 Birth Prevention, measured by number of children 
ave rted
 

Transition Stages
 
t 2 = beginning of Stage 2: Average Number of Surviving Children begins to Rise 

beginning of Stage 3:t3 = Desired Number of Survivino Children begins to Decline
 
t4 - beginning of Stagp 4: 
Beginning of Individual Practices (contraception,


abortion, etc.) to intentionally Reduce Fertility.Notes: The absence of a solid line for.. D to the left of t is intended toportray the possibly indefinite nature of de-sired number o 
surviving children
in traditional and early transitional societies. 
 The relevant characteristic
 
of D in this area 
is that it 	exceeds S.
 

Source: Kocher, 1976a: 
21, Figure 	4.
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children (S) increases. In the transitional modcl illustrated by Ti9ure 

average number of surviving children is identifled as the1, the rise in 

end of the strictly traditional state and the beginning of Ihe socio-

A rise in the average numbereconomic and demographic transition period. 


of surviving children presumably has no effect on the number of surviving
 

children desired (D). 

in this model is when demand for chil-The second significant point 

dren starts to decline. This is identified a:s t3 in Figure 1. The onset 

of decline in the number of children wanted by the typical woman is pre­

sumed to come about only.after a prclonged period of socioeconomic tran­

sition and development which eventually causc: parents to conclude that 

they would be better off with sunev.'hat fewer surviving childrei. than the 
4 

and dem.and equi­number typically desired in the Lat. Point e (supply 

librium) can be located almost anywhere prior to Stage a; its location is
 

of surviving childrensimply the coincidence of actual and desired numbLers 

being equal. Its significance i. r.uc two 'iCry diffurunL disUquilibria 

' c L . oul p r.c:. w..en ­are found on either side. To th-le left, 

sumably do whatever they could to increase the numbher of surviving rhil­

e, S exceeds D and women would presumably wantdren. To the right of to 

do whatever they could to hold down fe-tility. 

4Figure 1 actually illustrates two (of several) possible variations
 

in the timing and sequencing of supply an,11 demand changes. In (a), D
 

starts to decline only after S exceeds D (i.e., excess supply) while in
 

(b) D begins to decline while it still eceeds 5: (excess demand) . Another 

pattern (for example) might be a declin-.mg D prior to a rising -;. In fact, 

D could decline to below S (excess supply) before S rises. This version 

of the model might be appropriate to areas where fertility began to de­

cline--implying excess supply--before or concurrently with mortality
 

decline--i.e., rising S (e.g., paits of France in the early nineteenth
 

century).
 

http:declin-.mg
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Note that the model ill-istrated in Figure 1 does not indicate what
 

is happening to fertility in Stages 1 through 3. The dependent variable
 

in the model is number of surviving children. As discussed later, until
 

the beginning of Stage 4 of the transitional model, fertility could be
 

rising, falling or abort constant. The beginning of Stage 4 in the model
 

(point t4 ) is identified as the point at which women begin to restrict
 

fertility for the specific reason that they want no more children, and
 

it is only subsequent to this point that fertility unambiguously declines.
 

The model presumes that women typically experience considerable excess
 

supply of children before they are sufficient±i- motivated to take nec­

essary measures to prevent future births.
5
 

Determinants of the Supply of Children
 

The supply of childien surviving to a woman is equal to the number
 

she has given birth to less those who subsequently die. The number of
 

children a woman bears during her lifetime can be viewed as the result
 

of (1) her age at the time of ner first birth, (2) her age at the time
 

of her final birth, and (3) the average interval or spacing between
 

births. These three parameters are determined by a large number of both 

biological (including health) and behavioral characteristics of the woman, 

her spouse and her society. These include the age at which she first has 

5 Women who want more children (D exceeds S) may, however, practice 
birth control to help achieve a'. more desirable interval between births. 
For example, Ware [1976] found in a sample of 1050 urban Nigerian women 
who had practiced birth control that, within marriage, spacing--and not 
the limitation of family size--was the most prominent reason for contra­
ceptive practice. To the extent that these women are successful, their 
fertility will of course be lower. However, the criteria for entering
 
Stage 4 of the transition, is that S either rquals or exceeds D and that 
the reason a woman is practicing birth control is that she wants no more 
ciildren. 
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coitus, its frequency thereafter, her fecundity throughout this period,
 

and the amount of Lime she abstains from coitus durinq fecund periods.
 

The latter may be the result of dis rupted marriaqe includinq voluntary 

due to a lactation tabooseparation of spouses and/or sexual abstinence 

least frcqtnt) coitus 
or other cultural practice. Aye at ficst (or at 


may depend on aqe at first marriage. The frequoncy of coitus may depend
 

is married to a monogamous or polyqynous
in part on whether the woman 

husband; duration of infecundity (followina cbb dbirth) depends in part 

on the length of time the woman breastf eds [van Ginneken, 1.9741 which 

on cultural practices, individual trererences of thein turn depends 


woman, and whether the child survives at least to weaning.
 

the way a cultural practice may affect fertility,
As an example nf 


in many African societies traditional]ily abstained from sexual inter­women 


to two years or more after the birth of a child. One effect
 course for up 


causes

is to prolong the average interval between births, which in turn 


to be lower than it would otherwise be. This postpartum or
ferti lity 

practice which also functionslactation taboo can be considered a cultural 


the average interval between
 as fertility determinant via its effect on 


a woman's births. A set of social, cultural, and economic changes (which
 

to this
 may be difficult to specify individually) may alter the adherence 

Stm fupuortioh of the childbearing womenparticular cultural prcticQe. 

for shortermight discontinue the practice altogether or might follow it 


the past as the consequence of changes in social,
periods of timn than in 


Even if these women continue to
economic, or educational circumstances. 


some chanc" of becoming
breastfeed while resuming coitus, there will be 


pregnant. By changing the average birth interval, this would affect the
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level of fertility for both individual women and the society as 
a whole.
 

It would presumably have no independent effect on the desired total num­

ber of surviving children.6
 

Changes in the average length of la-tation would probably have a
 

similar effect, provided that women resume coitus either prior to or
 

soon after weaning. Breastfeeding itself prolongs the time interval
 

between childbirth and the resumption of ovulation, and hence prolonged
 

breastfeeding increases the average interval between the birth of one
 

child and the next pregnancy, even if women 
engage in coitus regularly
 

before weaning the child. 
 Studies have shown that this ovulation­

inhabiting effect exists for breastfeeding which lasts up to 1-1/2 to
 

2 years. 
 However, the variation in resumption of ovulation is consid­

erable [van Ginneken, 1974]. 
 A study in Taiwan showed that "the relation­

ships of lactation and amenorrhea ceased to exist when length of lactation
 

exceeded 21 months and amenorrhea remained at a level of 12 to 13 months"
 

[van Ginneken, 1974: 203]. This means 
that among this group of Taiwanese
 

women, of those who breastfed for 21 months, ovulation resumed on 
the
 

average at 1-lij months although some women resumed ovulation at 4 or 5
 

months after giving birth and some not until 21 months even though all
 

breastfed for 21 months. 
In addition, full breastfeeding delays ovulation
 

more than partial breastfeeding (i.e., supplementing breast-milk with
 

other foods in the baby's dict).
 

6Almost all women in the sample indicated that the postpartum sexual
taboo is breaking down. Morgan [1975: 
 206] reports similar finding in
 
Nigeria.
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Hence, socioeconomic and cultural changes affect the number of 

children born primarily by altering the average interval or spacing be­

tween births and by changing the average age of women at first coitus 

child).(and hence average age at the 	birth of the first 

rates of infants and unweaned childrenChanges in the mortality 

would also be exoected to affect fertility by altering the average 
inter­

val between births although there is clearly a two-way causal relationship 

between a woman's number of deceased children and her number born. On the 

number of children a woman gives birth to partly determines one hand, the 

the number who die because the more children that a woman bears, 
the
 

Expressed another way, one
 greater the risk that one (or more) will die. 


would expect that due to simple mortality probabilities alone the average
 

number of children deceased would be a direct function of the average
 

number born.
 

However, it is also hypothesized iiere that the number of deceased
 

children a woman has is also a major determinant of the number born 
due
 

to the effects of the mortality of infants and young children on the
 

mother's fecundity and average birth intervals. Most child mortality
 

occurs within the early months of life. Cessa):ion of lactation due to
 

a child's death would result in earlier resumption of ovulation. Since
 

post-birth abstinence from coitus is traditionally usually conditional
 

upon and corresponds to the period during which the woman breastfeeds,
 

a child who had not yet been weaned would presumably result
the death of 


than would have been the
in earlier resumption of coitus by the woman 


case had the child survived (at least in traditional African societies).
 

This combination of earlier resumption of both ovulation and coitus
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consequent upon the death of an unweaned child 
(usually accounting for
 

the preponderance of childhood deaths) can be expected to result in 
a
 

smaller average interval between the births of children where the first
 

of a pair dies as compared to the average interval between births of
 

children of whom none die.
7
 

Changes in age at first marriage, incidence of polygyny, duration
 

of breastfeeding, or infant and young child mortality rates would affect
 

both individual and average fertility and actual number of survjiving
 

children. 
The net effect would depend on the strength of each of the
 

relationships and the mix of the changes. 
 In nearly all rural societies,
 

socioeconomic changes change all 
(or most) of these characteristics.
 

Although changes in these supply characteristics affect both average
 

fertility and average number of surviving children per woman, they pre­

sumably have no effect on 
the number of children women want.
 

Determinants of Demand for Children
 

Parents are 
as.uuied to want children because of the satisfaction
 

children provide. Leibenstein [1974] identified three types of satis­

faction or utility which children (potentially) provide to parents:
 

income utility (income or wealth, net of their costs), security utility
 

(financial and/or emotional support, particularly in parents' later
 

years), 
and consumption utility (personal enjoyment or satisfaction from
 

children). 
 Within this economic framework, parents are assumed to be
 

7For a sumnary of some studies which generally support the above
 
hypotheses, especially for "populations at the lowest level of develop­
ment," see Preston, 1975.
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rational, to have limited material resources, and to prefer to allocate
 

resources so as to maximize their satisfactions subjecttheir material 

to their pro rer<nces and to the prices of available goods. Children 

one of a large numbe: of potential acquisitions among whichrepresent 

they ran oiioose in attemptinq to maximize satisfactions. Hence, parents' 

of the interaction ofdemand for children is assu:,med to be the outcome 

their income, the reiative prices of children vis-a-vis other goods, 

ooods.8for children vis-a-vis ether 
and their areferences 

Becker [1960, 1965] also ga-, explicitBoth Leibenstein [1957] and 

cost of time spent by parents (,speciallyrecognition to the op1-rtunlt' 

mothers) in bearing and rearing children. Thus, an increase in permanent 

- (avorago li-fe time .filr mc-rie inill -a- ren 

wage rate implies both a positive wealth effect on fertility together
 

with an off-setting negative effect due to an increase in the cost of
 

parents' time required in bearing and rearing children [Schultz, 1973:
 

8The treatment of children as a "good" is complicated by the quantity
 

and quality components of children. Some analysts treat quality and
 

quantity of children as two distinct goods, substitutable in part for
 

each other and with separate income and price elasticities. In the analy­

sssumed that the price of chidren reflects prevailinq
sis here it is 
community standards and norms and the roles of children and families 

change. In practice it is virtually impossible to estimate the objective 

net price (cost) of children, particularly in low income countries; the 

approach selected to handle the price component of children is therefore 

important primarily for its contribution to theoreLical clarity and con­

sistency. 
Analysi. of both demand and supply for children is further compli­

caLud by j Iictncy and sexual pleasure being joint products of sexual 

intercoursc and possibly having very different demand funct-ons. Dmn",] 
may also be partial determi­for children and demand for sexual pleasure 

nants of the demand for each other. Obviously, thn desire for a child 

may affect the demand t-r sexual intercourse. Demand for sexual inter­

affect demand for children in that pregnancy may he viewed bycourse may 

one or both parents as interrupting the future flow of sexual i)leasures.
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72]. 
 However, although this is probably an important determinant of
 

demand for children in high income societies where working mothers must
 

usually make relatively costly child care arrangements and where parent­

hood increases the cost of many leisure time activities, these costs are
 

probably of much less importance in rural areas of low income countries.
 

Indifference (or welfare) curve diagrams are used below to illustrate
 

hypothesized relationships between income, relative prices, and tastes 
as 

they det-rmine the demand for children. An indifference curve represents 

a set of combinations of "x" and "y" values among which a person is "in­

different;" that is, each combination would provide exactly the same
 

amount of satisfaction as every other combination on the curve. 
 A
 

straight line drawn from the origin would intersect ever-higher curves
 

representing ever-greater amounts of satisfaction. It is assumed that
 

a person wants to maximize total satisfaction but is indifferent as 
to
 

the particular combination of x and y, so long as it is one of the com­

binations along the highest attainable curve.
 

In trying to maximize satisfaction, one ordinarily faces two eco­

nomic constraints. 
The first is total income; this is indicated by the
 

budget or income line, GC in Figure 2, and can be measured as the total
 

amount of either x c- y which can be purchased with the given income (OG
 

or OC respectively in Figure 2). 
 The second constraint is the prices of
 

x and y. This is indicated by the slope of the budget line, and it 
can
 

be interpreted as the amount of x that one could purchase by foregoing
 

one unit of y. 
Given income and relative prices as represented by the
 

budget line, a person will prefer that combination of x and y at which
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W 	 w 
g 	 ch 

G 

Goods G 

Index 

iiIi 	 I ,I ,,I 

1 2 	 3 4 5 6 7 8 9 10 

Number of children 

Figure 2. 	Hypothetical illustration of the interaction between
 
income, prices and two different sets of indifference
 
curves in determining demand for children and other
 
goods.
 

W = Set of indifference curves which are relatively in
 
g favor of goods as compared to children
 

Wch = 	Set of indifference curves which are rolatively in
 
favor of children as compared to goods
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point the budget line is just tangeht to an indifference curve because
 

this would be the highest attainable curve given these prices and income.
 

It is quite conceivable that two people in a particular society with
 

similar incomes and facing identical prices might have somewhat different
 

sets of indifference curves representing different tastes and preferences.
 

As illustrated in 'iguit 2, the person with the W 
set of indifference
 
g
 

curves 
(relatively in favor of goods) would prefer the combination of 3
 

children and Gg go,.,ds, 
while the person with the Wch set of curves would
 

prefer the combination of 6 children and Gch goods.
 

If the price of one of the items increases, this changes relative
 

prices and reduces the person's income as measured by that item. 
 In 

Figure 3, the relative price of children as represented by budget line 

GO is double -that represented by line GC (i.e.. total income would pur­

chase 10 children with line GC but only 5 with line GD, although income
 

as measured by goods has not changed). As drawn in Figure 3, as the price
 

of children doubles (from GC to GD), 
Wch1 becomes the highest attainable
 

indifference curve, and it can be reached only with the combination of 4
 

children and 0.5 Gch goods. 
 This is, in adjusting to the new price and
 

income situation, the preferred number of children has been reduced by
 

one-third (from 6 to 4) and the preferred amount of goods reduced from
 

Gch to 0.5 Gch; he or she is 
now at indifference level Wch1, down from
 
Wch ch.
 

9 In this context, the "price" of children refers to "net" price;
that is, the child's contribution to parental income less the costs which 
parents incur in bearing and rearing the child (with appropriate dis­
counting of the child's future costs and contributions).
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W h3 	 Wch4
 

Goods
 

Index 

Gh
 
.5 Gchl
 

D 
0 1 2 3 4 5 6 7 8 9 10 

Number of children 

Figure 3. 	 Hypothetical budget lines showing price effects with 
welfare curves relative in favor of children. 

Budget lines:
 

=
GA 	 Price per child is negative (i.e., net income/
 
wealth gain from an additional child)
 

=GB Price 	per child is zero
 

GC = 	Price per child is positive but "low" (i.e., net 

income/wealth loss from an additional child) 

GD = Price 	per child is positive and double that of GC
 



24
 

The analysis to this point has assumed that the prices of both goods
 

and children are "positive." In Figure 3, however, line GA shows the
 

price of children being negative; that is, one obtains more income with
 

an additional child. As drawn in Figure 3, a person with budget line GC
 

and Wch set of indifference curves will choose 6 children and Gch goods.
 

He or she would want a seventh child because the amount of goods given
 

up to attain that child would cause a shift to a lower welfare curve.
 

However, with the same initial income (as measured by OG on the y-axis)
 

but with a budget line of GA, one would want as many children as possible
 

because each additional child increases income (thereby enabling one 
to
 

obtain more goods) and also moves the person to successively higher in­

difference curves.
 

If the net price of an additio.ial child is negative, the shape of 

one's indifference curve is irrelevant in determining the number of chil­

dren and amount of goods preferred, because regardless of the shape of the
 

curves (i.e., relatively in favor of either goods or children), 
each addi­

tional child increases income and thereby the amount of gtods which can
 

be acquired, and the increase in both goods and children together provide
 

the person with either higher levels of satisfaction.
1 0
 

10Caldwell [1976] argues that the net pric- of children is (was)
 
negative in traditional rural societies, and particularly in Africa.
 
Although there 
are very few good data on child labor in rural Africa,
 
Cleave [1974] reports data from farm surveys in Uganda and Gambia which
 
show that children ages 10-15 spent almost as much time on farm work as
 
did their parents. Caldwell [1977] describes the substantial economic
 
contributions of Yoruba children (Nigeria) and concludes that for most
 
Yoruba families children are still a net economic asset.
 

http:satisfaction.10
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The Model: Part Two
 

4 is a further elaboration of that
The model presented in Figure 

shown in Ficjure 1. The four transitional stages (from Figure 1) are 

T. upper portion illustratesidenti :led along the botom of Figure 4. 


the roles of selected supply determinants; the lower portion illustrates
 

the roles of demand determinants. Throughout Stages 1 through 3 of the 

number of sur­socioeconomic transition, both fertility and the actual 

viving children are determined by supply rather than demand characteris-

Figure 4 is intended to depict the basic societal and individual
tics. 


characteristics as continually changing throughout Stages 2 through 4 of
 

affecting both supply and demand determinants
the transition and as 


tA~npbnu thetrasitinalStaqes.~ 

Note that the models in Figures 1 and 4 specify distinct and impor­

tant roles for both supply and demand variables in de:termining fertility,
 

and they also identify the sequence in which the dominant role is first
 

assigned to supply and later to demand determinants. In the models illus­

trated in Figures 1 and 4, demand determinants are present throughout all
 

stages of the transition, but their first potential for affecting either
 

fertility oi actual number of surviving children comes only when demand
 

first equal (point e in Figure 1), and demand characteris­and supply are 


tics first affect the level of fertility and actual number of surviving
 

children only after t4 (beginning of Stage 4) in Figures 
1 and 4.11
 

1iAlthough the implication of both this model and Caldwell's [1976]
 

is that in societies where children are net assets parents would want
 

as many children as possible, Caldwell concludes that "eLonomic rational­

ity" would also dictate having zero fertility in societies where children
 

are net economic liabilities, and hence demand should decline precipitously
 



Social 
Cultural, 
Economic, 
Health and 
Educational 

Chanacters-
tcs of the 
Woman and 

..er Society 

(These are 
changI rignising 

over time) 


S 1 

c -A.'eeat.
 
Ri .n ~ r ~Ae .:I
 

Se.-' val - ­age 

Rates onc 0: of rtt I d
 
for _,-3
 

-Ar-Sants-4c tori~ ~~ Const:Lnt or D-clinin;-g
 
and
 
Y"Ing Sex Taboos 
 De-.'ningCh!idren -D rat-ion of ...ca 	 Delnn n e reen 	 eEreast. 
Ar Ft, ed'r-,
 
NLAvlerg t
 

o. 	 Str- Rcognition of Cha- e2ii n Average- egini ng of 
g Average Detdr,.tnants DeliberateChildren N-nber of Sur- N--ter 	 Drctc?e-ns to vivi.ng Children - Inco of Sr-	 Restrict Preg-Increase per Woman - Relative Prices 11Increasing 	 ncies and/orpre-Children Inraigacesndo
- Tas~lls 

erences) e 	 Proportion Births 
of Parents ' 'Wantit; "No mcre children" 

S 2 I STAGE 3 	 STAGE 4 

t 2 	 tIt3 


Ti .t 

Figure 4. Model of hypothesized socioeconomic and demographic transition in rural Africa and the linkages to fertility
 

change and eventual decline.
 

Source: Kocher, 1976a: Figure 7.
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3. 	 A DESCRIPTION OF DEVELOPMENT AND DEMOGRAPHIC 

CHANGE TN NWRTHEASTERN TANZAi1A 

areas 	 northeasternData for about 1500 households in fnur rural of 

sur-
Tanzania were collected by means of a socioeconomic and demographic 

1973. The rain objective of the sur­
vey carried out in August-Noverdc 

permit an analysis of the relationships
vey was to obtain data which would 

and fertilty and mortality in these 
between socioeconomic characteristics 

.reas are located in the
rural areas. As shown on Figure 5, two of the 

Mosh_ district on the slopes of Mount Kilimanjaro. (in 1975 Moshi 
former 

into Moshi and Vunjo districts.) The other two 
district was subdivided 

are located about 200 kilometers to the southc.ast in Lusnoto district in 

The stud, areas are identified as Ml, M2,
the Western Usambara mountains. 

i
 
L2 respectively.
L1 and 

All four areas have experienced considerable socioeconomic 
change
 

Eastern Africa
during this century. These areas were among the first in 

is crossed and the net wealth transfer switches and 
once the "aiivid" 

becomes from the older generation to the younger (i.e., after the price
 

However, only "prices" determine "eco­
of children becomes pos;itive). 


tastes are omitted

nomic ration ality" in Caldwell's model; incomes and 

as demand deterrminants. In the model presented here, however, even after 
because 	 tastes

crossing 	 this "divide", demand may still exceed supply 
-.e., social and psychologi­

(which are dut-wi ed by the consumption--i
 
may more slowly than
attach to children) change muchcal--value parents 

do prices. 

IM1 is located around an area known as Kibosho (or Kiwoso) ; M2 is 

located northwest of the village of Marangu in the present Vunjo 
district. 

located on thu norLtheastern edge of LI. The small settlement ot Bumbuli is 


The settlement of Soni is located in about the middle of L2.
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to experience significant estern influence. During the late 19th 

century (the 1890s) this took threc principal forms. One was the estab­

lishment of a German administrative presence and authority in both the 

mountain areas. (The British replaced theKilimanjaro and Usambara 

UWorld War I and governed Tanzanyika until Independence inGermans during 

1960.) The second was tne establishment of uhristian missions in both 

The third was the influx of European settlers (farmers) into bothareas. 

areas and their cultivation of the newly-introduced coffee (and in the 

lowlands, sisal). All three intrusions had increasingly important effects 

on the indigenous ,eople, right through the time of the 1973 survey. 

On Measuring "Development" in the Study Areas 

over time, proper'Dcvelopment" implies a pocess ..h..ich takes place 

to time series data. Timemeasurement of wrhich requires something akin 

series data )er se were not generated by this study. In fact, the nature 

of the relationships being analyzed would require time series data which
 

extend over a period of at least two to four decades. Such opportunities
 

do not yet exist in rural Africa.
 

However, these survey data do provide two different types of infor­

mation about changes over time. One is the comparison of conditions which
 

prevailed in each area at the time of the survey with conditions presumed
 

to have prevailed at some time in the past. The most satisfactory refer­

ence period is about the turn of the century, which is reckoned to be-­

for all practical purposes--the approximate beginning of socioeconomic
 

transformation in each of the four study areas. Since all four areas were
 

initially exposed to non-traditional outside influences (e.g., mission­

aries, European settlers, schools, and new crops) at about the same time,
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comparisons of the four areas as of 1973 provide some insights about the 

rates at which various changes have taken place on each of the four areas
 

and the extent to which the changes had permeated the areas by 1973. 

The second comparison is of the characteristics of the different age 

groups currently -esidiiy in the areas at time of thethe survey as indi­

cators of the timing and rates of changes. These comparisons are partic­

ularly useful for education, health care, polygyny, and to some extent
 

incomes. Age groups can also be comiarc-ci1 among the four areas. 

The term "socioeconomic" as used here encompasses a broad array of
 

agricultural, economic, demographic, social, cultural, educational and
 

health characteristics of the population. 
Many of these are briefly
 

described helow.
 

Agricultural and Socioeconomic Changes 

in the Study Areas 

In the late nineteenth and early twentieth centuries the Western 

Usambara mountains were described by European observers as being a 

densely populated but prosperous area with health inhabitants and a
 

flourishing agriculture. Ihe sambaa, the principal tribe in the area,
 

were known by the German administrators as progressive farmers. 

They possessed "rich banana crops" which took in "half 
of all the fields." They practised furrow irrigation and 
had "a significant wealth of livestock" of "superior. . . 
quality" [Attems, 1968: 140, quoting German travelers writing 
in the 1880s and 1890s]. 

On the slopes one sees thicK clumps of banana palms and between
 
thesc, fields of sugar cane, maize, beans, pumpkins, and 
tomatoes. All the fields are extremely wcll tended. In the
 
pastures numerous well-fed cattlc graze 
. . . All the settle­
rnents and inhabitants of this delightful area display a certain 
prosperity [Bauman, 1890, as quoted in Iliffe, 1971: 
 331.
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However, apparently during the first half of the twentieth century 

the general prosperity of Samnbaa traditional (subsistence) agriculture 

declined and the well-being of the Sambaa deteriorated. Iliffe [1971: 

"7......... ... ..... falling..
3Gu, 41'] notes a tendecy to, ri agric ltura l . . c 

labor and/or land productivity) in the Ws tprn Usambaras, and Attems 

of acricultural involution and pauperizationpaints a very bleak picture 

which has occurred despite the many development efforts ot colonial admin­

istrations. 

There is hardly any other district in East Africa where 
Usambara Mountains,development efforts began as early as in the 

were so manifold and so often repeated . . . One scheme after 

of agricultural developmentanother failed . . . The absence 
increase in population forin a region which had had a sharp 

decades his resulted n the classical process of involution. 

Shifting cultivation and semi-permanent farminq have been 

widely replaced by permanent croppinq with one or two annual 

harvests. The concomitant circulrstances arc erosion and a 

great number of usually zmall holdinsj. The ori,:ina]]vy high­

quality nutrition with maize and beans has largely been re­

placed by cassava, which is poor in protein and minerals. 
of caLtle were once present, weWhereas well-niurished herds 

now find numerous emaciated animals and overgrazed areas. 

It is to be assumed that the economic situation of the popula­

tion is worse than it w:.s seventy years ago, that is, before 
139, 1411.the development ;ffsrts were begun lAttem., l968: 

Other possible contributing factors are the increase in population 

density, the lack of suitable cash crop frum which to bring income into 

the area and serve as a catalyst for increasing agricultural productivity, 

the failure to maintain and develop irrigati on noetworks, and poor soil 

practices. 2 
conservation 

2 Although it seems quite plausible that the agricultural and nutri­

during this century, whethertional conditions of the Samhaa ha.,e worsened 


this is really the case, and if so, the extent to which conditions have
 

worsened is really unknown necause i nformnati on from earlier pein. iuds is
 

inadequate for makihg such comparisons. On. should not take the idy1lic
 

descriptions of early European traveolrs at face value.--as Atte s seems
 

to do.
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In conLdsL to the Western Usambaras, Kilimanjaro is commonly viewed
 

as an area which has experienced considerable prosperity and economic
 

improvement during the twentieth century. 
Substantial economic growth
 

and commercialization occurred in Kilimanjaro agriculture during the first
 

half of the 20th century, although the gains were unevenly shared. In
 

the former Kilimanjaro district (now Moshi, Rombo, and Vunjo districts),
 

there were 3,300 African coffee growers in 1923/24, 16,800 by 1933/34,
 

36,900 in 1953/54, and 87,000 in 
the late 1960s [Maro, 1974: 237] which
 

at that time was about 90 percent of all rural households. Average annual
 

coffee income per grower (household) was 800 to 1,000 shillings during
 

most of the 1950s and 1960s. In the three peak years of 1953/54, 1955/56
 

and 1965/66, averaue annual coffee income per grower was in the range of
 

1,600 to 2,000 shillings [Maro, 1974: 237]. (The official exchange rate
 

has been about 7 shillings per one U.S. dollar.)
 

Land pressures have increased very substantially during the past
 

century in both the Kilimanjaro and Usambara areas. 
The rural population
 

of Moshi district is estimated to have increased between 400 and 500 per­
3
 

cent from 1900 to 1967. Farm size in the Kilimanjaro highlands fell
 

from an estimated average of about 2.2 hectares per household in 1921 to
 

0.5 hectares per household in 1967 [Maro, 1974: 85]. Similar changes
 

have taken place in the Wcstern Usambaras.
 

One response to the rising p)opulation density in the Kilimanjaro
 

area has been more diversification and intensification of agriculture
 

3The rural population of Moshi district was 362,000 at 
the time of
 
the 1967 census and that of Lushoto district was 210,500 [Tanzania, 1969].
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in both highlands and lowlands. Coffee was planted among the banana
 

groves, and stall-f-eding of cattle on banana leaves and stems and on 

grass brought up from the lowlands was introduced. More waize and beans 

were grown in tho lowlands, former fallow and grazing areas in the hiqh­

lands came under permanent cultivation, ;Luup riverbanks were planted 

in both highlands and
with coffee and bananas, and more marginal areas 


lowlands were cultivated [Maro, 1974: 86-88]. Accompanying the increasing
 

to
land scarcity were fragmentation of land holdings to enable most sons 


inherit land, increasing land litigation among kinsmen, and an estimated
 

700 percent increase in the value of land in the highlands [Maro, 1974:
 

881. 

on the land is availible
Additional evidence of increasing pressure 


from the 1973 survey. Each adult male respondent in the study areas was
 

asked how the size of his land holdings compared to those of his father
 

He was also asked how the number of cattle
when the respondent was a boy. 


Between 73 and 85
he owned compared to the number owned by his 	father. 


said their land holdings were
percent of the respondents in the fou: areas 


smaller than their father's had been; approximatcly sim.lar proportions
 

:w~r cattle than their fothers had owned.
of respondents said they owned 

In three of the four areas, nearly half of all respondents reported that 

they now owned no cattle while only 11 to 18 percent reported that their 

fathers had owned no cattle. This liggests that the proportions of resi­

dents in these three areas who do not own cattle have increased by 2 1/2
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to 4 1/2 times during the past generation or two (of course, as a result
 

of population growth, the absolute number who have no cattle has increased
 

4
 
much more).
 

As a result of the many changes which occurred during the past several
 

decades, many residents of these rural areas nrw have non-agricultural
 

jobs. In the four areas combined, 18 percent of married men and 6 per­

cent of married women reported a non-agricultural occupation; for the four
 

study areas individuall., the percentages ranged from 8 to 23 for men and
 

from 4 to 8 for women. Overall, only one percent of the iren and none of
 

the women were primarily employed as agricultural paid laborers; the rest-­

81 and 94 percent of men and women respectively--reported themselves as
 

self-employed in agriculture.
 

These areas have experienced many other significant changes in addi­

tion to the ways of making a living. Around the turn of the century
 

almost all residents of these areas still adhered to traditional religions,
 

fertility was 
high (crude birth rates were probably 45-50 per thousand)
 

and mortality was probably not yet much below its historical average level
 

(crude death rates were probably close to 40 per thousand with average
 

expectation of life at birth of 25-30 years). 
 Almost no one had received
 

any formal (Western-style) education. Non-traditional forms of housing
 

had only recently been introduced by European settlers but had not yet
 

been adopted by Africans.
 

4Although there was an equivalent proportional increase in the numbers
 
not owning cattle in the fourth area--M2, only 9 percent of the respondents

and 4 percent of the respondents' fathers were reported as owning no cattle.
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By 1973 crude death rates had declined to below 15 per thousand in 

the study areas and averaqe expectation of life at birth was 50-55 years 

although fertility had apparently not yet changed much. Relatively few 

reside.fnts still fol lowed tradi tional relicions, most children were receiv­

ing at least primary education, substantial numbers of households resided 

in non-traditional houses, and almost all households participated in the 

cash economy. While these were clearly not yet modern rural societies, 

they were also no lon:er traditional. They had experienced very consider­

able social, economic, and cultural change and could be characterized as 

societies in transition. 

Many of these and ocher characteristics of the study areas are sum­

marized in 'able . on ,quality nf hnuging--used as an indi­

cator of accm.ulated wealth--is summarized in colums 3-5. The most 

striking com:paribo, is between the Lushoto and Moshi areas. Expenditures 

on housing have certainly been substantially greater in the Moshi areas, 

and particularly in M2. However, the information on occupation shows 

that by 1973 non-agricultural activities had become of considerable im­

portance in all areas but LI, and available information on current in­

come--p oviied by the estimated values of crops produced and sold--shows 

that in 1973 average household earnings from crops were higher in L2 than 

in the Moshi areas. These differences support the conclusion that a peri­

o,] of relaLtive economic pros;erity was experienced uarliur iA the Moshi 

areas (primarily in the 1950s and 1960s) than in L2. 

Tho next section gives information on the two cultural practices of 

age at first marriage for women and incidence of polygyny among men. Only 

in M2 has age at marriage declined substantially during the past 15 years.
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As indicated in the appendix, it is not possible to conclude that the
 

incidence of polygyny has declined in the Lushoto areas (although it may
 

have), but it has apparently declined at least somewhat in Ml and has
 

declined dramatically in M2.
 

In the next section, women ages 40-44 are compared to women ages 20­

24 in their respective behaviors for duration of breastfeeding, prenatal
 

medical care, and the place th-ir babies were delivered. Although there
 

are a variety of interesting comparisons, in general the less traditional
 

behavior occurs in the Moshi 
areas while the most traditional behavior is
 

found in Li.
 

As an indicator of health and mortality conditions, estimates of
 

female expectations of life at birth are given in Panel 2 of Table 1
 

(column 19). For all four areas the estimates fall within the range
 

of 50 to 55 years which is relatively high for rural Africa. Although
 

it is not possible to know what mortality rates were during the past,
 

.ortality has certainly been declining in all four areas in recent decades.
 

Responsdents were asked how they thought the likelihood of children
 

dying these days compared to that of the past. The next section shows
 

the proportions of both men and women in age groups 50-59 and 20-29 who
 

thought that children were less likely to die these days than in the
 

past. Most residents of the Moshi areas believe that mortality among
 

children has declined while most residents of the Lushoto areas believe
 

that it has not. This is consistent with the conclusion that Moshi
 

residents hold less traditional view and values than do Lushoto residents.
 

The next section shows the proportions of three different age groups
 

who obtained some formal schooling; the age groups are those who at the
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Table 1. Summary of Selected Characteristics of the Study Areas in 1973
 

Panel 1
 
Houasin Quality Eat. Ave, Age at First ,IncidenCe 1 Durton . DU,.. . 

" , , of,al1 house- Min ,. SMtling M t~e -: POo '... ' B ' -m . . 

Study and + holds with at OCcupa- value per Percent yyny cur- .
 
Area Rll- least I building tion. household of all % of Men Percent of Percent Percent
 

gion with follownl•i of 13 crops Women Ap- Reported R abies visiting of babies 
Good Percent (previous Years Reported prox- Poly- Reported health born in 

Good Good V%.ls, Fon-Agri- 12 months)' When Married Imate gynous Breast-fed facility hospital or 
Roof Floor Roof, cultural Pro- Age Before Years at least MioreThan before. with train­

_ _ _Floor Men Women ducod Sold 20 Age 20 'orn once 2 Years last bilth ed midvife' 

82% Soana_ ,4 5' A 1954-68 70M pr-'10 481 40-44 71% 57% 11%
 

% 8% 8%72 61% 1914-33 41% 20-24 52% - K 25%
 
1 1 Chri-e- 6 2 P 9- 1969-73 

tian 

50% Samoa
 

L2 75%Foale 349 12% 14 22% 8% 3o~817 19546 72% pro '10 62% 40-"4 73% 67% 21%
 
24% Chrisa- 1969-73 70% 1914-33 4?% 20-24 3% 88% 36%
 

tie.".
 

M 8% Ch ts - M. 22% 2 3a 837 7 1954-68 68% pre-diO 54% 40-44 68% 59% 46r
 

t i 2 
 1.. 73 % 1914-33 23 20-24 25% 86% 74
 
16% Trmaj­

tional
 

9% Chagga
 
K29(2hi 42 cK 2%?% 9?678 1954-68 60% pre-'10 62% 40-44 45% 60% 42%
 

hi-n 9 % 12 YA% 1914-33 10% 16% 97% 71%tZ9% % 0 96? 9-69-71 20-24 

1Excluies bananasm and cassava; the official exchaige rat.e In 1973 ws about ? Shillings $1.00. 

Panel 2 

stdy :ti ortltyChaof I Formal Education2 Livebirtha Compared with Formal Education Want No More
3
 

Area -e % Who " - Approxi- Lbr th Formal Educ. Children
ec. Cur- belisve Approx- mate Ave. % th Women . 

r 
 f "Want 

of life Age baa like- Yers With Some rent Yaars- W 1o 5oorr ntr,@
tation rent children imate Percent Cur- % with 

SGroup by to die o n Formal Age orn .i fewe ,t., more v vi Chidn. 
these days Education Group years a- MO­

(years) Hen Women Hen Women ran there there 

(18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) ( I) (32) (33) (34) 

50-59 41% 16, pre - 14 4% 1% 20-24 1949-53 1.4 85% 22% 9% 3-4 8% 8% 
LI 53-55 2029 2% 2D% 1944-53 73 20f 25-29 1 -48 3,4 2 17% 3% 5-6 17X 32% . • 93%. % 195 -58 75% 58% 30-34 1939-43 4.6 11% 8% 0 7+ 29% 43% 

.. pre-114 23% 0 20-24 1949-53 1.6 74% 3E% 19% 3-4 25% 16%
 
L2 50-52 50-59 36% 15, 1944-53 e2% 33% 25-29 1944-48 3.7 26% 29% 10% 5-6 19% 26%
20-29 331 31 1954-58 94% 74% 30-34 1939-43 4,6 14% 26% 8% 7+ 28% 42% 

I 8p-14 21% 1% 20-24 1949-53 1.6 76% 37% 33% 3-4 16 30%
 
MI .50-52 50-29 89% ?3% 1944-53 77t 49% 25-29 1944-48 3.2 30% 40% 16% 5-6 34% 40%
 

1954-58 94 76% 30-34 1939-43 4.9 13% , 36 12% 7+ 35% 72%
 

M250-59 76% 58% pr-1 5% 1%, 20-24 1949-53 0.8 92% 72% 32% )-4 10% 13% 
Z 3-55 20-29 6% 6_% 1944-58 8, 65% 25-29 .194448 3.0 42% 62% 13% 5-6 27% 29% 

1954-5B 97% 90%' 30-34 1939-43 5.0 17% 40% 10% 7+ 4% 4% 

Frmamong the following 3 categories, (1) likelihood (responsea ranged from 4 to 7 percent of totalless likely, (2) sames 

responses), and (3)more likely. 'Excluded are all "don't know" responses these ranged from 2 to 7 percent of the total,
 

21954 58 refer to children of respondents; 1944-53 and pre-1914 are the respondents themselves. 

Fathers. ages 25-59 (if monogamouswife is under age 45)1 mothers, ages 25-44 (currently married, married once only).. . 

Source: [Kocher, 1976a]1'V
 

...... .. .
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time of the survey were over age 59, ages 20-29, and ages 15-19. Although
 

some older residents in all four areas had received formal education, for
 

the younger two age groups Li lags substantially behind and M2 is substan­

tially ahead of the other areas. Differences are particularly striking
 

for women ages 20-29 where the percentages with some formal education are
 

20, 33, 49 and 65 respectively, for areas Ll, L2, Ml and M2.
 

The next suction compares information on fertility with information 

on women's education attainments, for women 20-24, 25-29 and 30-34. The 

most strikig difference is for the two younger groups of women in M2, and 

particularly for women 20-24. Average number of livebirths is lower, and 

much higher proportions have two or fewer births. This is consistenf with 

the earlier data which showed that age at first mar-iage has been rising 

in M2. Although delayed marriage is not necessarily directly caused by 

higher educational attainments of women, it is of note that higher pro­

portions of women have received "some" education in M2 than in the -,her 

areas.
 

The final section in Table 1 shows the proportions of both fathers
 

and mothers who said they wanted no more children. Among those with five 

or more children, the largest proportions wanting no more are in MI, al­

though over 40 percent of women with 7 or more surviving children in all 

four areas said they wanted no more (only women ages 25-44 are included). 

However, among men with 5 or more, and particularly among men with 7 or 

more surviving children (only men ages 25-59 included, with wife under 

age 45 if monogamous) , M2 is a rather close second to Ml in the propor­

tions who said they wanted no more children. However, among men with 

only 3 or 4 surviving children, 1,2 has the largest percentage who said
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Although these patterns are not clear-cut,they wanted no more children. 

they do suggest that attitudes may be becoming less traditional--partcu­

number of surviving children,larly among men--with'respect to desired 

apparently lagging behindalthough as with many other changes, Li is 

the other areas and--with the exception of men with 3 or 4 surviving 

children--L2 is lagging behind the Moshi areas. 

areasIn suuary, a great deal of change has taken place in these 

during this century and particularly in recent decades, but there has 

also been much variation in the participation in these processed, both 

among the study areas. The models and the di cussion pre­within and 

sented in charter 2 suggests that some of these changes should have 

for children. These relationshipsaffected both sup;Dlv of and demand 

are analyzed in the next chapter. 



4. NORTHEASTERN TANZANIA: ANALYSIS OF
 

THE DETERMINANTS OF FERTILITY
 

Consistent with the theoretical firamework developed in chapter 2,
 

two different fertility models are tested in this chapter. One uses only
 

so-called supply characteristics as independent variables. The second
 

uses only demand characteristics as independent variables. Regression
 

results for both models 
are presented and discussed below. Results are
 

presented at the aggregate level (data from all four areas 
"pooled", the
 

district level, and the (study) area level.
 

Results of the Supply Model
 

Two variations of the basic supply model are given in formulations
 

la and lb below:
 

(la) NBORN.. = f (WOMAGE.., AGEMAR,., DHPOLY.., BRSTFED.., NDIED.., e)
 

where: NBORN.. = the number of children born alive to woman i in
 
age group j
 

WOMAGE.. = the age of woman i in single years
 

AGEMARij = the age at which woman i married (as a proxy for
 age at first coitus, or at least the onset of
 

frequent coitus)
 

DHPOLY.. = a dummy variable whose presence indicates that
1] the husband of woman i is polygynous (as a 

proxy for frequency of coitus and perhaps
 
for duration of post-delivery sexual absti­
nence)
 

BRSTFED.. = the reported duration of breastfeeding (in months)
13 by woman i (as a proxy for duration of infecun­

dity following the birth of a child) 

40
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NDIED.. = the number of woman i's children who have died
 
1) (as a proxy for duration of infecundity fol­

lowing the birth of a child) 

e = random error
 

i = each currently married woman, married only once,
 

in age group j
 

j = the age group; it may be a 5-year, 10-year or n­

year
 

The direction of expected relationship between each independent
 

variable and the dependent variable (NBORN) is the following: WOMAGE
 

(+), AGEMAR (-), DHPOLY (-) , BRSTFED (-) , and NDIED (+). 

in formulation lb WOMAGE and AGEMAR are collapsed into the single 

variable, YREMAR (for the nuiber of years the woman has been married),
 

where YR.SMAR = (WOMLAGE - AGEMLAR) 

, NDIED.., e)
(lb) NBOR 1]. = f (YRSMAR 1J., D}{POLY 1]., BRSTFED.1] 1J 

The expected relationship between YRSMAR and NBORN is of course positive,
 

and the directions of the expected relationships between the other inde­

pendent variables and NBORN are unchanged from formulation la.
 

Regression Results at the Aggregate Level
 

Table 2 through 4 present regression results for both formulations
 

of the basic supply model. Table 2 presents results at the aggregate
 

level (all four areas combined) for the following five aqe groups: 20-49,
 

40-49, 20-39, 20-29 and 30-39. Three of the results given are for formu­

lation la; the other five are for formulation lb. For all eight regres­

sions, the signs of each of the dependent variables are in the expected
 

directions (with the exception of the coefficients of DHPOLY for age group
 

20-29 which are positive but low). That is, WOMIAGE, YRSMAR, and NDIED are
 



Table 2. 	 Aggregate Level Regression Results for Model of Determinants of Number of Children Born, Women (Currently Married, Once Only),
Ages 20-49, 40-49, 20-39, 20-29, and 30-39 

Dep. 	 Inter- Independent Variables -______Var. cept 	 1 2i WOMAGE AGEMR YRSMAR DHPOLY BRESTFED NDIED N R 

NEORN AGG Coeff: 1.765- 0.211- .174- - .454* - .029" 0.736* 942 .574 
20-49 (t) (5.130) (25.79) (11.'1) 	 (3.366) (5.647) (13106)
 

Coeff: 2.495* 
 0.206 .430* - 29* 0.734' 942 .57220-49 (t 15.47) 	 (25.86) (3.192) (5.650)
L(t) 0.0150 (13.01) 
Coeff: 6.805 0.015 .6914 - .021 0.752* 230 .192 

40-49 (t) (11.48) (0.867) (2.074) (1.629) (6.219) 

Coeff: 1.954* 0.255* 421* - .029* 0.703* 714 .62320-39 (t) (12.) (25.66) (3.146) (5.765) (11.70)
 
- -.. . __i__i 

Coeff: 0.498 0.305* .58* 
 0.054 - .024* 0.674' 350 .562 
20-2 (t) (0.817) (13.70) (12.7) (1.059) (4.682) (7.842) 

Coeff: 1.516* 
 0 278* 0.058 .024* 0.678* 350 .558
 
20-29 (t) (8.970) 	 (16.94) (0.371) (4.698) 
 (7.870)
 

Coeff: 1.864i 0.244* ­ .07* 	 -.770* .038* 0.686* 364 .450
(827)
30-39 	 ((t) (8.295) (8.697) (3.662) (4.228) (8.168) 
Coeff: I 2.7 	 0.221' -.753- .0 0.691' 364 .449 

30-39 . (t) 7. 	 (1 .03) (3.592) (4.186) (8.245) 

*Significant t-ratio at .01 level uSignificant t-ratio at .05 level 
 /Significant t-ratio at .10 level.
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positively related to NBORN, and AGEMAR, DIIPOLY, and BRSTFED are 

negatively related to NBORN. The t-ratios for WOMAGE, AGEMAR, YRSMAR, 

and NDIED are all significant at the .01 level. The constant is signifi­

cant in seven of the eight regressions at the .01 level. Examination of 

results for age groups 20-29, 30-39 and 40-49 indicates that the larger 

age groups (.'0-3< anJ 20-49) obscure some important differences due to 

age in the effects of the independent variables on fertility. 

As expected, thu substitution of YRSItAR for WOMAGE and AGEMAR has 

little effect on either R or the other three independent variables. 

(Comparisons between these two formulations are given in Tal:le 2 for age 

groups 20-49, 2'--29, and 30-39). Although formulation ib (with YRSMAR) 

is intuit i,;eelII uperior to formula ion la in that it shows the importance 
_ unc
 

women) , it has the disadvantage of obscuring the importance of age of 

marriage as a determinant of fertility. 

The oorest nerforming regression is for women 40-49; R is 0.192. 

2 
(For formulation Ia with OAGE and AGEI.IAR, R is 0.212) . The signs are 

all in the expected directions, but only the constant and NDIED are sig­

nificant at the .01 level; DHPOLY is significant at the .05 level. The 

Since most of these women havecoefficient for YPSM.LAR is nearly zero. 


completed childbearing, it is to be expected that YR-SMAR would be of 

relatively less importance in explaining fertility levels and differences 

than it is for younger women, although it was expected to be of some sig­

nificance. The relatively low explanatory power of the model, and also
 

the lack of importance of YRSMAR, are probably due in large part to rela­

sometively greater inaccuracy in reporting age data--and perhaps to 
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extent, number of deceased children (NDIED) and hence NBORN--among women
 

ages 40-49 than amonq younqer women. It is interesting, however, that
 

coefficients for both DHPOLY and DNIED are rather large-- -.691 and
 

0.752--with the former significant at the .05 level and the latter at the
 

.01 level. The t-ratio for BRSTFED is almost significant at the .10 lev­

el.1
 

The lower half of Table 2 reports results for each of the two formu­

lations for age groups 20-29 and 30-39. DHPOLY enters the equation quite
 

differently for the two age groups. For ages 20-29, DHPOLY is of no impor­

tance; its coefficients are positive but quite low. However, for ages
 

30-39 it is negative and relatively (just under -0.7) and significant at
 

the .01 level. This implies that for women ages 30-39, marriage to a
 

polygynous husband has the effect of reducing total number of children
 

born by about 0.7 on averac,2.
 

Because of the apparently better data for younger women, subsequent
 

analyses will be carried out only for women under age 40. The two esti­

mation equations for age group 30-39 at the aggregate level are given
 

below:
 

(2a) NBORN. 1.864 + (.244)WOMAGE.. - (.207)AGEMAR..
 

- (.770)DHPOLY.. - (.038)BRSTFED.. + (.686)NDIED.. 

(2b) NBORN.. 2.872 + (.221)YRSMAR.. - (.753)DHPOLY..

1J 1) 1] 

- (.037)BRSTFED.. + (.691)NDIED.
1] 3
 

1It is possible that reported length of lactation of women 40-49 is
 
less representative of their overall breastfeeding experience as compared
 
to the data for younger women.
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where: i = each currently married woman, married once only, in age group j 

j = ages 30-39
 

Some examples of the results produced by these models are as follows: 

For women age 3(-., married at age 17, married to monogamous husbands, having 

breastfed for 24 months each, and with no deceased children, th- estimated 

number of children born per woman usinci model 2a is 6.22 ; for model 2b it 

is 6.18. .or women married to .nolyqynous husbands with otherwise identical 

characteristics, estimiated numbers of children born are 5.45 and 5.43 re­

spectively. For women married to polygynous husbands and having two de­

ceased children each but with other characteristics unchanged, estimated 

numbers of births per woman are 6.82 and 6.81 respectively. 

Regression Results at the District Level 

Because there 4S that differencesisihe cssilr:ility systematic exist 

between the Moshi and thle Lahoto areas which are-, not adequately incorpo­

rated into the aggregate level equations, the basic models were expanded 

to include location dumiy (0,I) "ariab]lts , . u.arech of tLIU or ginal 

independent variables is multiIlied by either 0 or I depending on whether 

the woman is in Mozhi district or Lushoto district. Any systematic dif­

ferences in the original variables as compared to the variables in the 

original equation.
 

Results for both formulation la and lb are given in Table 3 for age 

groups 20-29 and 30-39 and are compared to the results obtained with the 

basic (short) formulations from Table 2. The area (L-) dummies are given 

on the right side of the table. For all four comparisons, R2 is slightly 

higher for this expanded model (higher by a range of .006 to .021). 
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For age group 20-29 the effect of the expanded model is to slightly
 

reduce the size of the constant and to slightly increase the size of the
 

coefficients for WOMAGE, AGEMAR, Y SMAR, and BRSTFED; none of the coeffi­

cients are changed by more than about 10 percent. For age group 20-29 

the expanded model increases the coefficients for DHPOLY substantially 

(although t-ratios remain low) and reduces the coefficients for NDIED by 

about 25 percent. Kone of the L-dumnny variables are statistically signif­

icant and t-ratios are quite low except for LNDIED. 

For age group 30-39, coefficients for AGEMAR, YRSMAR and NDIED are 

essentially unchanged. The coefficient for WOMAGE declines about 10 per­

cunt. Coefficients for BRSTFED are increased by a little over 10 percent 

and the constants are increased by almost 70 percent in the first formu­

lation. Tw coefficients for DIHPOLY are increased greatly--from under 

-0.8 to almost -1.6. This is also reflected in the coefficients for 

LDHPOLY (right side of the table) which are significant at the .01 level. 

LDHPOLY is the only location dumny variable that is statistically signif­

icant in any of the expanded models. 

Thus, Table 3 indicates that although there are some systematic 

differences between the two districts in the ways in which the independent 

variables relate to fertility (NBORN), with the exception of DHPOLY for 

ages 30-39 (and, to a lesser extent, NDIED for ages 20-29), the differ­

ences for age groups 20-29 and 30-39 are relatively minor. 

Regression Results at the Area Level 

Results for each study area are given in Table 4 for age groups 20-29 

and 30-39 but only for formulation la (with WOMAGE and AGEMAR). The re­

sults show differences between the areas within each district which were 
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not apparent in the district level results. For example, for aqes 20-29,
 

although JDIED has the expected positive sign for all four areas, it
 

enters with quite different coefficients and t-ratios; there are also
 

differences for BRSTFED. For ages 30-39 there are differences for NDIED
 

between the areas within each district, but they are much smaller than
 

for ages 20-29. However, there are very large differences for DHPOLY.
 

For Ml the coefficient is -1.1 and fcr M2 it is -2.5. For Ll both ccef­

ficient and t-ratio are almost zero while for L2 the coefficient is .73
 

and nearly significant at the .10 level. Despite these large differences,
 

the overall impression produced by the district level results (Table 3)
 

is not contradicted--i.e., in Moshi district polygyny is highly (nega­

tively) correlated with fertility while in Lushoto district polygyny is
 

of only modest importance.
 

The role of length of lactation for women 30-39 is very similar in
 

the twG m.oshi areas. Both BRSTFED coefficients are about -.045 mean:,:g,
 

for example, that an increase of about 11 months in length of lactation
 

is associated with a decrease of about one-half a birth. The coefficient
 

for L2 is nearly identical to those for the Moshi areas, but in Ll there
 

is no relationship between BRSTFED and NBORN.
 

For a woman age 27, married at age 17, married to a monogamous hus­

band, having breastfed 24 months, with one deceased child, estimates of
 

NBORN using the equations given in Table 4 for ages 20-29 are as follows:
 

Ml, 4.38; M2, 4.25; 1j, 4.50; and L2, 4.34. Retaining the same character­

istics except as:uming that the woman has no deceased children produces
 

the following estimates for NBORN: Ml, 3.66; M2, 4.03; Ll, 3.57; and
 

L2, 3.83. All of these estimates seem highly plausible.
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Results of the Demand Model
 

Various formulations of a model using demand characteristics as 

independent variables were tested; independent variables were proxies 

for income, relative prices and tastes. One of the formulations is 

specified below. 

(3) 	NBORNi f (CROPVAL i, BLDQUAL.J, HL.3B-WAGEi., WOMADVLRi ., WOMRELC.j, 

WOMEDUC.., e) 

where: NBORN.. = the number of children born alive to woman i in age

group 
j 

CROPVAL.. - the estimated value of crops produced by tha house­
13 hold of woman i during the 12 months preceding 

the survey (as a proxy for current income) 

BLDQUAL.. = an index of the quality and value of housing of the13 household of woman i (a proxy for permanent income 

or wealth) 

HUSB-WAGE.. = a dummy -.ariable whose presence indicates that the
13 husband of woman i has a wage-paying job (a proxy 

assumed to indicate that the price of chi dren 
vis-a-vis other goods is relatively high) 

WOMADVLR.. = a dummy variable whose presence indicates that woman

13 i thinks there are advantages to having a large 

family (a pro.-. for the price of children being 
relatively low) 

WOMRELC.. = a dummy variable whose presence indicates that the13 	 religion of woman i is Christian (a proxy for pre­

ferences being relatively in favor of other goods 
vis-a-vis children--relative to preferences for 
non-Christians) 

WOMEDUC.. = Number of years of formal schooling for woman i 
13 (a proxy for tastes as well as for relative price 

of children) 

2This is 	on the further assumption that the children of men with wage­

paying jobs have relatively less opportunity to contribute to household
 
income through their work on the household's agricultural holdings.
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e = random error
 

i = each currently married woman, married once only,
 
in age.qroupi 

j = woman i's age group 

The directions of e.xpected relationships between each independent 

variable and the dependent variable (NBORN) are as follows: CROPVAL (+) 

BLDQUAL (4) , IIUS-WAG (-), OMIADVLR (+), WO,.RELC (-), and WOREDUC (-) 

The R-s which are ,roduced by various formulations are given in Tabif! 

5 for age groups 20-29, 30-39, and .40-49 at the ajregate, district and 

area levels. A few of the regression results of the demand models are 

reported in Tables 6, 7 and 8, and are comuared in more detail to the 

results obtained with e basic supply models. 

~2 
Table 5 shc,..s that R s are very low for the demand models. The R s 

do not e:.:cecd alout .04 at the aggregate and district levels (except for 

2 2 
ages 40-49 in i.ushoto where R is about .14). At the area level, the R s 

range from less than .01 to about .13 except far ages 40-49 in L2 where 

they are aruund 0.2. Th- R2s are generally larger when BDLQUAL is a proxy 

for income than when CROPVAL is the income proxy. Four of the lines in 

2 
Table 5 give the R s produced when the natural log of CROPVAL--(LN)CROPVAL-­

is substituted for CROPVAL to see of this non-linear version of the proxy 

for curr2nt income performs better than the linear version. In most cases 

(LN)CROPVAL does perforn better but in no case is its coefficient or asso­

2 
ciated t-ratio very large. 1n all cases the R s for these two alternative
 

formulations are either iaentical or differ only slightly. 

In Table 6 comparisons are made of the regressions for age group 20-29 

at the aggregate level for eight of the regression models reported on in
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Table 6. 	Aggregate Lavel Regression Results: Comparison of Results for Selected Demand Models of Determinants of Number of Children 
Born, W irei (Currently Married, 'arried Once Only) Aqes ?0-2/ 

Dep. I nter-	 Irld p,.r Ie[It VaIriabIes
V a r .	 ) . . . . . . . . . .. . . .DMU!;r CROPVAL (LN )CROP.,AL Ht ;AL'P1, titStb-4rAGE DVI 9 . Te . . . . . . i . . DUC. . . N R 

NBORN Coeff: 3.060* .001 0.1.'. .31/ - .061 - .120 - .102* 427 .035 
20-29 (t) (16.57) j (0.119) (2.6C ) (1.1C ) (0. 367) (0.608) (2.655) 

- - 010 20- I03 .100________ 

Coeff: 2.669' 0.062 -0.10..112 100' 427 .038 
(l5 '5 o 76, .573) (
(1.122) ( 4.i4) (I)(t) (6 


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

Cotoff: 	 3.05-* 0.1 4/ .6 ? Ia - .102 427 .035( ) (17.74) 	 (2 .6" .; 2 'i3 O 6) , 22 6 7 ______ 	 ,o,___ ( ./:, (0.;' i 0 uP') (.6 7 

Coeff: 1 539" 0.076 b-'-- , 	 .. 115 .106' 4-?1 .033 

6tb . 1 	 (0.636) :".61) 

Coeff: 	 3.014* 0.004 7 O'.0 - .090 427 .015 
( 1 6.2) (0.469) 	 -511r) 11 (2.393) 

Coeff " .088 0. - .085- 427 .021 
6t)68 ) (1.603) "o__0.423;0.9 (2.281) 

t : .3L7 	 0.115 - . 1' - .f.I; .028 
t I tl s 	 (2.418 " . 7 ) (2.P_7; 

.244 	 . 1 .081. .019CoEff: 	 3.0 9 6 0.0 - 427 

t) (17. ) , 	 (1.335) (0 - 39 10.1E (2.149) 

*Significant t-ratio at .01 level PSignificant t-ratio at .05 level /Significant t-r:.io i0t .10 l.e' 
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Table 5. The first is the initial demand model listed in Table 5 with
 
9 

CROPVAL, BLDQUAL, and 1IUSB-WAGE as income proxies; R is .035. The second
 

R2
is the seine model but with (LN)CROPVAL replacing CROPVAL; is .038. In
 

the former, CROPVAL essentially enters as zero while the coefficient for
 

(LN)CROPVAL in the second model is positive but low. Coefficients for
 

BLDQUAL are positive and significant at the .01 level in the first fomu­

lation and at the .05 level in the second. The only other statistically
 

significant coefficient is for WOMEDUC (significant at the .01 level); the
 

sign of the coefficient is negative.
 

In the third formulaticn only BLDQUAL and HUSB-WAGE are included as
 

income proxies. The coefficient for HUSB-WAGE is now significant at the
 

.10 level (and the sign is negative). In the fourth formulation in Table
 

R2
5, (LN)CROPVAL is included and HUSB-WAGE omitted; drops slightly to .033. 

In the fifth through eighth sets of results only one income proxy is used; 

it is, respectively, CROPVAL, (LN)CROPVAL, BLDQUAL, and I!USB-WAGE. Con­

sisLent with the earlier results, only the coefficient for BLDQUAL is
 

statistically significant (at the .05 level).
 

In Table 7, comparisons arc made at the distiict level for age group
 

20-29 for the third, fifth, sixth, and seventh formulations shown in Table 

6 (i.e., formulations in which income proxies are, respectively, both
 

BLDQUAL and HUSB-WAGE, only CROPVAL, only (LN)CROPVAL, and only BLDQUAL).
 

Results are generally similar to those at the aggregate level except that
 

BLDQUAL is shown to have a negligible effect on NBORN in Lushoto but a 

considerable effect in Moshi district (significant at the .01 and .05
 

levels respectively in the two relevant formulations). In fact, none of
 

the coefficients for the income proxies are even close to being
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Table 7. 	 District Level Regression Results: Cowparison of Results for 
Woren (Currtrtlv M.I",,rri ed, Married Once Onlyj, Aues 20-29 

D 1),. I 

Var. ' -. 


SCROPVAL L N C 'L VA 

,NBOR 	 ., OSHI Coeft: 3. 3 1 
20-29 (t (f,.193) 


: .005 
(t) (6. 350) (t1 407 

Coeff 	 2.361* I 1p1MOSHI 
t) ( 	 6I
M.3H1 Co121324' 


Coeff: .. .. . .. . .. .. . .. . . . . . .. _... MLSHT .. .. ... . . 3.4,0 

LU HO oef f:O 

( 2 


LUSHOTO Coeff: 2 .,'344 0.00 7 

( ,17) (0.737) 
­__ _ _"_-- - ........ .	 - -


LUSHOTO 	 Coeff: 2.05 0.017 
I (1 C1t 

ILUSHOTO Coeff: 2.,-,4- 4 
t)f13.20) _rti2)t 

*Significant t-ratio at .01 level #Significant t-ratiu t .05 level 


Selected Demand Models of Determtinan ts of Number 

rIdeperident 	 Vari,ioles 
.. .. .i 

,L-- -A C, WO , P '1! : LL 

-	 3( el ) - 1.9', 309 
(0.575)
I ( 0 

- 34 . t.07P 

) W . FI,?) , 

17 
I')O. I - - .1?, -(0.7j 4)25_. '0.964) 	 .­

. .. 0._..01__4...	 I . .. . . .. 0 . 12 .. "i - -. --1. . ...1, 0 'n4 0 .6, 

1,9, 	 .15(.1.--I04". 1- 0 L 
(I0.33E j H ' (.0.f07) (0-12) 

10' 	 0. 2 1 .127 

(o 317) (0.5
-

(0.348) 
-

.291- 1 0.16 - .125 
t) (0 373) f0.1 

0.03 	 ( 143 
(0t97
at.10 


/Significant t-ratio at .1O level
 

of Children Born. 

-

UC -,N 

-. 10z-
(2 

253 

(176 
253 

- 0S0(1.83p) 
253 
25, 

. 0746-1 23 
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.030
 

.040
 
I.040 
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.014
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.014 
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0.998) 
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statistically significant in the models for Lushoto district while for
 

Moshi district the coefficients for both HUSB-WAGE (negative sign) and
 

(LN)CROPVAL (positive sign) are significant at the .10 level. In all
 

four formulations for Moshi district the coefficients for WOMEDUC are
 

statistically significant (and negative). Nevertheless, the largest R2
 

in Moshi district is only .055 while in Lushoto district the largest R
2
 

is only .017.
 

Area level results are given in Table 8 for the first two of the four
 

formulations shown in Table 7 (i.e., with income proxies being, respec­

tively, both BLDQUAL and HUSB-WAGE, and only CROPVAL). The models perform
 

best for Ml. For Ml coefficients for BLDQUAL are positive and significant
 

at the .01 level; coefficients for HUSB-WAGE and WOMEDUC are negative and
 

(in the firsL formulation) significant at the .10 and .01 levels respec­

tively. In the other three areas, none of the coefficients for the inde­

pendent variables are statistically significant (with the exception of
 

WOMRELC in one of the formulations for Ll where the coefficient was sig­

nificant at the .05 level--and negative as hypothesized.)
 

Summary of Findings
 

Table 9 compares the aggregate-level results obtained for the supply
 

model to those obtained for the demand model, for age groups 20-29 and 30-39.
 

As was also demonstrated by the preceding analysis in this chapter, Table
 

9 shows tha, the demand variables are capable of explaining very little
 

about fertility levels and differentials. The R2s for the demand models
 

are low (0.035 and 0.013 for age groups 20-29 and 30-39 respectively) and
 

very few of the coefficients for the independent variables are statisti­

cally significant, although most signs are in the expected directions.
 



Table LI. Area Level Regression Results: Comparison of Results for Selected Derndnd Models of Determinants of Number of Children Born, Women 
(Currently Married. Married Once Only), Ages 20-29 

cep. inter- Indepenl-nt Variables 
Var. cept - - - .. ---- -.. . . . -­___ __ __,I VAL CLOLCIJ A t I hLJSh +w :,Gv ,'R MPELC I 0 EUor i N IIRc0. ,Afl W0 


N8OR, MI Coeff: 3.40' 0.1- 2-6 .146- 135 .121 
20-29 :t) (6.,01) ( (2.2777 

4

Mi Coeff: 3.633 - .006 I 3 16 .134, 135 .089

6 .) 1t)I j.314) (2.470) |n 
.............. .... ... ...... . . .. ' .. .... ....I .............. .. . .. "-.-- -I 

'Y Cceff: 2799. 0 0 I n' r.t 118 .013 
.. .. . . . . .. . .11... J I?4 .. .'.'. 


_____I _____ 
oeff Q. .0 7 , Costant 0.005 1 P, .004Q 

. 0.070.060)
.......(. ) 0.0 I-)0-n. - .. .. - __ ......
 

LI C' f 7 0.305 2 0. 1 197 0.037 92 .058 
(S.403)- 0.248) 

LI Coeff: 2.7'96" 0.03'. 0 1 - .O03. 0.083 92 .062 
(L ) ( .30 0.) i 70 6 0.605) 

LZ Coeff: 1 2.852. .1% ,I o.114 ,_ '.3.5 9 82 .052 
(8.881) (1.096) (0.-39) (0. 83) i (1.009) (1.167) 

L2 1 Coeff: 2.852 - .000 -069 0.350 346 .139 82 037 
(7.658) (0.019) 1 (0.150) (0.872) (0.677) (1.361) 

*Significant t-ratio at .01 level #Significant t-ratio at .05 level /Significant t-ratio at .10 level
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Table 9. Regression Results forSupply and Demand Models of Number of 
Children Ever Born to Women Currently Married and Married 
Only Once in Rural Areas of Northeastern Tanzania, 1973* 

Independent 
variables 20-29 20-29 

Age group 
30-39 30-39 

(1) (2) (3) (4) (5) 

Supply variables 

Number of years married 

Number of deceased 
children 

Length breastfed last 
baby weaned (months) 

Polygynous marriage 

0.278# 

(16.94) 

0.678# 

(7.870) 

-.024# 

(4.698) 

0.058 

(0.371) 

0.221# 

(11.03) 

0.691V 

(8.245) 

-.037i' 

(4.186) 

-. 753# 

(3.592) 

Demand variables 

Value of household crop 
production 

-.001 

(0.119) 
0.000 

(0.120) 

Building quality index 

Husband held wage-paying 

job 

0.127# 
(2.628) 

-. 317 

(1.709) 

0.092 

(1.307) 

-.088 

(0.307) 

Woman thinks there are 

advantages to large 

family 

-.061 

(0.367) 
-.006 

(0.026) 

Woman's religion is 
Christian 

-.120 
(0.608) 

0.289 

(1.072) 

Woman's amount of 
formal education 

-. 102# 
(2.655) 

-.036 
(0.513) 

Constant 3.06011 

(16.57) 

1. 516# 

(8.970) 

5.357i 

(20.42) 

2.872# 

(7.799) 

R2 .035 .558 .013 .449 

Notes: Regression coefficients are outside parentheses; 
t-ratios are
 
inside parentLeses
 

# Denotes significant t-ratic at .01 level
 
4 Denotes significant t-ratio at .10 level
 

Source: Kocher, 1977b, Table 1.
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Howoveer, the supply m"odel rerfc=m ~2: -u 

is 0.558 and chat for age group 30-39 is 0.449. In addition to producing 

relatively l.argo R-s, in nearly all cases the hypothesized relitionships 

between the various independent variables and the dependent variable are 

supported at high levels of statistical significance.
 



5. NORTHEASTERN TANZANIA: THE EFFECTS OF 

RURAL DEVELOPMENT ON FERTILITY1 

Data are presented in chapter 3 on a number of indicators of 

development in the study areas as of 1973 together with some discussion
 

of the extent to which social and economic development occurred in the
 

sum­study areas between about 1900 and 1973. Many of these data are 


marized in Table 1 in chapter 3.
 

One general conclusion is that considerable change and development
 

has occurred in all four areas during this cent'Lry, but that there are
 

now substantial differentials both among and wi iin the study areas in
 

the extent to which individual families have participated in and bene­

fited from the changes. The ordering of the study areas in Table 1 is 

Ll, L2, Al, and M2; that is, from the area which has in general experi­

enced the least development (L1) to the area which has experienced the 

most (M2). By most criteria, Ll and L2 are also the areas with the most 

unequal distribution of economic and educational improvements. 

T. Paul Schultz has correctly questioned the use of regressicn 

techniques to estimate the model. In particular, the number of years
 

married variable can be considered jointly determined. Some would argue 

that other variables may be jointly determined. Use of an endogenous 

variable as a regreisor may lead to "simultaneous equation" bias in the 

coefficient. However, because of limited resources, the model was not 

reestimated. The coefficient of the variable is so highly significant 

that one can reasonably accept its importance. Furthermore, regression 

results generally have smaller variance than do simultaneous equations 

estimators. Thus, the estimate is believed reasonable until further 

evidence becomes available.
 

60 
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The major period of rapid economic gains in the Moshi areas probably 

occurred prior to the 1960s, and this is especially apparent in the levels 

of past expenditures on ii'm}proved housing. This 	contrasts to the pattern 

Li) which by some criteriaof rising incomes in L2 (and to ilj,;r extent 

hihcs 	 , a- . (Ive# in,-nmif household amonq thehas the t t ' . 1 nor 

four areas. Econumic qairs in L2 have been concentrated much more within 

the last 10 years and especially the last few years. Hence, levels of 

wealth appear to be consierablv lower in L2 than in the Moshi area; they 

lowest of all iin L!. There has been a similar pattern inare of course 

the expansion of educational oz-rortunities for won,-wnL in recent decades 

as well as in the Jumise of molyqyny, the reduction in the average length 

of breast-feeding, tine utilization of medical. facilities, and to some 

extent, in a rising ace at marriage. 

Th Impact o: i.ura' D:ve1onmont on SuL'pi i - Variahlcs ad -crti-i*'-

The su piy ,ariaL s analyzed in chaptcr 4 were women's current age, 

her > ;r -;,., c-.-r nf years married, whether or not the woman 

was married t.- a polygynous husband, length of lactation, and her number 

of deceased children. :n most cas.:s, there were high levels of statisti­

cal significance between each of these variables and nwunber of children 

born. Current age, years married, and number of deceased children were 

[pYsiti v1y relate...to -ity, at marriage, polygynous¢.xt whJ,(I age 
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marriages and length of lactation were negatively related to fertility.
 

Women's age is probably the only variable unaffected by development.
2
 

Age at Marriage
 

Of the independent variables in the supply model, the one which has
 

the biggest overall effect on number of births (excluding woman's current
 

age) is age at first marriage. The effect of development on age at mar­

riage is not entirely unambiguous. In a regression analysis with age at
 

first marriage as the dependent variable, BLDQUAL--assumed to be a proxy
 

for household wealth--was generally negatively related to age at marriage
 

implying that the independent effect of rising incomes over a long period
 

(,f time would be a tendency for earlier marriage [Kocher, 197Ca: 133-37].
 

However, other aspects of development may have the opposite effect on age
 

at first marriage, particularly woman's education. This same analysis
 

showed that in both M2 and Ll the relationship between the WOvianh'S awoulit 

of education and her age at marriage was positive, fairly strong and sta­

tistically significant. Women completing primary school married on average 

about two years later in M2 and 5 years later in Li than women with no
 

schooling. This implies a decline of about half a birth per woman in M2
 

and about one birth in Ll, even net of the offsetting effect of shorter
 

2 
Even age is likely to be affected by development if one consequence 

of development is declining mortality. In particular, to the extent 
that female adult mortality declines, this will increase the average 
number (and total number) of childbearing years of a group of women pass.­
ing through those years. A higher proportion of those who reach age 15, 
for example, will also reach age 45. Hence, ceteris paribus, the average 
number of children eventually born to that group of women will be higher 
than would be the case under conditions of higher adult female mortality.
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essentially no
breast-feoding amona educated women. However, there was 

and age at marriage in 111 and L2.relationship between education 

marriage has risenThe eidence indicates quite clearly that age at 

the highest overall levels of
considerably in recent v',ai in M,12.M2 has 

the biggest gains for women haveeducational achieement for women, and 

been rather recent, apparently paralleling rises in average age at mar­

of developmentriage. M2 is also the area which--based on most indicatois 

developmentavailable from this stucy--has exrrienced the most overall 

achie'.ing probably the least unequal distribution
while at the same ti::¢ 

of the benefits -f evelopment. 

Number of Deceased Children 

serv-Improved living conditions, education, greater access to health 

ices and better health care qan all be expected to contribute to general
 

declines in 4ortality rates.. t.-ainly--decli-ned--cbutan..';ortality. 


tially in r.cent decades in all four areas. rualysis of reported age 

estimates of female expectations of life at birthdistributions roduced 

of S0 to 55 years in all four areas. Mortality rates have probably de­

perc-nt or more during this century. Reductions in mortalityclined by 50 

for infants and young children have certainly had the independent
rates 

effect of reducing fertility somewhat, although it is not possible to 

estimate very ,,recisely how much. The survival rates implied by the 

reported number of children born and number deceased are not helpful since 

they show that mortality rates are it anything higher among children of 

younger women than among children of women in their forties and older. 

failed to
This is certainly not the casc and indicates that older women 


mention a substantial proportion of their deceased children.
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To the extent that mortality rates for infants and young children
 

continue to fall as the result of on-goinc improvements in health and
 

living conditions, the independent effect will be to lowcr fertility
 

3 
somewhat. However, while declining mortality causes somewhat lower
 

fertility, it also results in a somewhat higher average number of sur­

viving children. For example, a coefficient of 0.7 for NDIED implies
 

that for each child that does not die, the number of births will be re­

duced by 0.7; it also implies that the number of surviving children for
 

that woman will be increased by 0.3, ceteris paribus. Hence, while rising
 

fertility unambiguously implies a rising average number of surviving chil­

dren, fertility decline caused by declining infant and young children
 

mortality rates also results in a rising average number of surviving
 

children.
 

Duration of Breastfeeding.
 

In a regression model with length of breastfeeding (BRSTFED) a. the
 

dependent variable, woman's age and BLDQUAL were both positively related
 

to length of breastfeeding while woman's education was generally neqatively
 

related to length of breastfeeding. Women 'hose husbands have wage-paying
 

jobs also breastfed for shorter periods than other women [Kocher, 1976a:
 

137-39]. Husband's wage-paying job may be a proxy for income (with which
 

to buy breast-milk substitutes) as well as a proxy for outside or
 

3Rising incomPq And Pducation and improved living conditions will 
not necessarily cause infant and young child mortality rates to decline 
further. To the extent that these changes lead to substitution of bottle­
feeding foi breastfeeding--especially if it's unhygienic bottle-te-ding 
which it often is in low income areas--mortality rates of young chii.ren 
could rise [Kocher, 1976a: 140]. 
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non-traditional influences, includinq the notion that it is fashionable 

to wean earlier and us-e breast-milk substitutes. Although the relation­

ship with BLD 2UAL is positive--perhaps because women in households with 

betttL housilg are also more likiyl to be older and more traditional, 

almost a1l r evidence indic-.tes that the secular trend in these four 

areas is for substntia-Iv1 Sh1orter A Ienqth of lactation. In addi­

tion to the negative relationships with education and wage-paying jobs, 

it is also probably the casu that many other types of outside and/or non­

traditional influences encourage shorter periods of breas-feeding. Again, 

the shortest reported breastfeeding--particularly for younger mothers-­

is in M2 (with M1 a close second and L2 a close third for women under age 

30). 

In most cases, the relationship between duration of breastfeeding
 

and fertility is negative and statistically significant. Most of the 

coefficients imply that the reduction of about a year in breastfeeding
 

is associated with an increase of up to half a birth per women for women 

in theii 30's. 

Polygyny
 

In the Moshi areas and in L2 polygyny is negatively related to
 

4
in their thirties.
fertility and statistically significant fur women 


Coefficients are -1.,1 in Ml, -2.5 in M2 .and-.-r).73.in.h,2. The incidence 

of polygyny has declined greatly in the Moshi areas in recent years; 

there were no women ages 20-29 in M2 married to polygynous husoands, and 

4According to Caldwell [1975: 121 must evidence from West Africa also
 
shows that fertility is lower in polygynous than in monogamous marriages.
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only 7 percent of those ages 30-39 were married to polygynous husbands
 

compared to 19 percent in Ml, 29 percent in Ll and 41 percent in L2.
 

Certainly in the Moshi areas the spread of the Christian religion has
 

!een a major cause of the decline in polygyny. However, some aspects
 

of develoFment--particularly education of women--but also ncn-traditional
 

influences in general contribute to attitudes which view pulyyynous
 

marriages increasingly less favorably.
 

In any event, the evidence is clear that the incidence of polygyny
 

has declined sharply in the Moshi areas and that this has had the inde­

pendent effect of causing a rise in average number of children born per
 

woman. For example, if women married to monogamous husbands have an
 

average 1.5 more births than women married to polygynous husbands, and
 

if in the past about one-third of the women were married to polygynous
 

husbands while now there are no polygynous marriages, the net effect is
 

an average increase of one-half birth per woman.
 

Improved Health
 

Due to an inability to obtain appropriate 2ata, health status was not
 

used as an independent variable in the regression models (witi, the excep­

tion of data on number of deceased childrei, and pregnancy-rulated medical
 

care). However, one would expect that improved health--especially among
 

women of childbearing ages--would also increase fecundity and result ini
 

higher fertility. Moreover, only women currently married and married
 

only once were included in these regression analyses. Women who are
 

divorced, separated or who have been married more than once are also more
 

likely to have sterility problems since in traditional African societies
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barrenness is usually Andquto grounds for divorce. General health 

improvements could be expected to reduce the proportion of women who 

are divorced or separated due to barrenness (it might also reduce the 

incidence of widowhood) and cause a rise in average fertility. 

that overallEvidenco from a few other African studies suggests 

f..L.. e ! as a sni o ......rcvcd halth. lenin [1969] 

found this Lu Le the case in rural Sudan. Analysis of data from West Lake 

region in Tanzania suggests that the total fertility rate has apparently 

increased from about 4-5 in the early 1950s to about 6-7 in the early 

1970s, and general improvemu"ts in hnalth and a lower incidence of ste­

rility and clolaiessness seem to be important causes [Ewbank, 1977b1. 

The incidence of childlessness in the study areas among women ages 35-44 

was about 3 percent This implies an e:.-remely low incidence of sterility 

for rural Africa, and it is possible that the incidence has declined in 

recent years (although this cannot be asco'rtairnd) which would then have' 

caused a rise in fertility in these areas, ceteris paribus. Among the 

1B regions in Tanzania, ro-ginn 1,1oi -rcrntayqnf c'hildlesq ness among 

women ages 35-44 in 1973 rangea from 3.6 to 17.4 E..ban , 1977: 3]. 

In summaiy, the probable effects of u-rzl development on the supply 

rise in average lengthvariables--at least in these rural areas--is some 


of iactation, a decline in the incidence of polygyny (with religion prob­

ably being, however, the single most important determinant of the rate at 

which polyvrny becomes less common) a general improvement in health and 

fecundity, and a net decrease in infant and child mortality although this 

may be partially offset by the adverse conseqyonces of unhygienic bottle­

feeding of babies. It is really not possible to know what the net effect 



68
 

on fertility will be because this depends largely on the "mix" of the
 

various changes taking place. Rising age at marriage reduces both fer­

tility and number of surviving children, ceteris paribus. Earlier weaning
 

increases both, except to the extent that it cause"- somewhat higher young
 

child mortality (i.e., due to bottle-feeding), in which case average num­

ber of surviving children would be lower. Declining incidence of polygyny 

and better health of women increase both fertility and number of surviving,
 

ceteris paribus. Finally, reductioa in average number of children dying
 

(per woman) reduces fertility but increases average number of surviving
 

children.
 

The not offcct of the above changes in supply variables (resulting
 

from development) is probably a rise in the average number of surviving
 

children since of the above changes unly risinig age at marriage definite­

1.y reduces number of surviving children. This conclusion--that the net 

effect of changes in supply variables is likely to be an increase in te.he 

average number of survi ing children while the i. L effect on fertility 

€
could be change in either direction or no change whAtsoever--is nf conv
 

what was postulated in the theoretical framework developed in chapter 2
 

and incorporated into Figures 1 and 4.
 

Rural Development and Changes in
 

Demand Characteristics
 

Parental demand for children is expected to be positively related
 

to income, negatively related to the relative price of children, and
 

positively related to tastes or preferences which are relatively in
 

favor of children vis-a-vis other consumer goods. Average household
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areas during the past few decades,
incomes have increased :ii the study 

in the Moshi areas they may not have increased during the pastalthough 

20 years or so. :.verag3e incomes have without doubt increased substan­

tially in L2 in recent years. 

'".t 2a: Vneli, Ino the relative pricc of chil­it..... 


likely that the price of childrendren in recent years although it seems 

vis-a-vis other goods has risen, at least in the Moshi areas, and in L2 

The main price proxies used were respon­(at least in comarien to Li) 


dents' opinions about whether there were advantages to having large and
 

small fami'lies respectively. Over half of the women under age 50 in Ml
 

said there were advantages to having small families; this compares to
 

ar.d 30 .rc.nt in, L. and 2- percent it Ll.about 40 percent in '12, 

50 were almost 60 in 1,1l, almost 50 in M2Percentages for men undc- age 

and, about 40 in 12 :an:35 in L!. it is certainly the case that Moshi 

consumer goods--particularlyresidents have srent muc2 more on other 

expersive housing--than have Lushoto residents, and hence perhaps feel 

relatively more competition between children and other goods for their 

financial resources thlan do Lushoto residents. 

For similar reasons, it seem plausible that in recent yezrs tastes 

in the eloshi areos have shifted relatively in favor of other goods vis­

'.ost (perhaps all) of the very substantial rise in
a-vis children. 


average houshold income occurred prior to the 1960s in the Moshi areas,
 

while the big jump in average household income in L2 occurred only in
 

recent years, and average income is still much lower in Ll than in the 

other thrcc areas. Th'is earlier increase in incomes in the Moshi areas 

means that residents there have been earning and spending more money for
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a longer period of time (than have Lushoto residents) and have experienced
 

the acquisition of certain modern consumer goods--especially good housing-­

by many of their neighbors and relative, if not themselves. Aspirations
 

to acquire non-traditional goods have had more time and opportunity to
 

develop in the Moshi areas. These include aspirations for (and by)
 

children (such as for education and better clothing) which increase the
 

price of children and (eventually at least) make their price positive
 

and probably continuously rising. These changes have probably also
 

affected aspirations for non-traditional consumption goods which compete
 

with children for the household's financial resources.
 

Put another way, reference group standards have for some time been
 

rising and are undoubtedly now much higher in the Moshi areas than in
 

the Lushoto areas. Not all households have fine homes and/or children
 

with secondary education in the Moshi areas, but enough do that these
 

seem potentially within the reach of nearly all families. This has not
 

bIen tf -d'cs -- Lushoto areas, although the relatively high incomese-tne 

which have recently started to accrue to some residents of 12 may soon 

result in increases in types of expenditures similar to those made earlier 

in the Moshi areas. 

Hence, incomes have certainly risen in recent decades in all four 

areas, although much less so in Ll than in the other three areas, and 

among the other three areas the timing and distribution (within the areas) 

of the rises, and the effects on permanent incomes (wealth) are certainly 

different. Probably both relative and absolute prices of children have 

risen, for at least some parents in the Moshi areas, although this con­

clusion is more speculative than that for incomes. It is even less 
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certain, however, what has happened to preferences for children vis-a-vis 

other goods, although it seems probable that in the Moshi areas preferences 

may have shifted relatively in favor of non-child goods vis-a-vis children. 

Thus, in the Moshi areas (and perhaps to a lesser extent, L2) incomes 

have risen, the _:elativc and absolute prices of children have probably 

risen, and it reerences have changed, it is likely they have shifted 

away fro children Rising incomes should increase the demand for children 

while the latter tw, e lfOCts should reduce demand for children. 

There is certainly evidence that demand for children is present and 

operative artonc_ :xrents in these areas. Data presented in Appendix Table 

A14 on propecoticn of parents who said they want more children and propor­

tions who sa, thevdo not want oore make sense in several ways. First, for 

both mothers and fathers the proportions who say they do notwant more chil­

dren are very small among those with relatively few surviving children, 

and t e proportions wanting no more rise systematically (with a few, 

interruptions in some groups) as thd number of surviving children in­

creases. (Only parents presumably still capable of having children are 

included in the analysis.) For women and husbands, respectively, the 

percentages with three surviving children who said they want more chil­

dren are 71 and 100 in Ml, 96 and 86 in M2, 92 and 91 in LI and 96 and 

100 in L2. This compares with the following percentages for those with 

more than scven surviving children-,b-"said they wat more:...2 aiid 48 

in Ml, 43 and 41 in 142, 60 and 63 in Ll and 62 and 64 in L2. 

.c.d,higher proportion of parents in the Lushoto areas want 

more children than in the Moshi areas. All available data indicate that 

socioeconomic development has been more widespread and occurred earlier 
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in the Moshi areas. It is therefore to be expected that Lushoto district
 

residents would hold relatively more traditional values than Moshi resi­

dents, including the traditional value of wanting as many children as
 

possible.
 

Finally, the results of a discriminant analysis showed a high level
 

of consistency between both respondents who said they wanted moze chil­

dren and those who said they wanted more and their respective responses
 

to questions as to whether they thought there were advantages to large
 

families and advantages to small families [Kocher, 1976a: 159-172]. That
 

is, a much hig..er percentage of respondents who want more children thought
 

there were advantages to large families than for those who want no more
 

children. Similarly, a much higher proportioD of those who want no more
 

children thought there were advantages to small families as compared to
 

those who want more children.
 

Altogether this seems to be fairly strong evidence that demand for
 

children (as measured by whether parents want more children) is present
 

for individual parents, and that within a given community, a given age
 

group and for Farents with a similar number of surviving children, there
 

are some who do and others who do not want more children.
 

Thus, the patterns of responses to the question, "do you want more
 

children?" and the relationships between these responses and the proxy
 

variables used for relative prices in the discriminant analysis were all
 

quite plausible and in general what would be expected. However, analysis
 

of the relationships between the responses to this question and both in­

come and taste proxies was much less satisfactory. It was expected that
 

both current income and permanent income (wealth) would be 
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positively related to the demand for children. However, the relationships 

were in some cases positive and in others negative with no consistent pat­

terns. When demand proxies were included in regression models of fertil­

ity, only DLDQUAL (p-uxy for permanent income) consistently had the 

expected positive sign and only in a few formulations was it statistically 

significant, and the coefficient was invariably small. 

inclusion of proxy variables for relative preferences in both the 

regcression and the discriminant models resulted in no siqnificant or even 

consistent resu Its. Inclusion--in the discriminant analysis model of 

demand--of the resp5onses of parents to actual or anticipated mortality 

among their children .roduced, if anything, results opposite to what aere 

hypothesizea. . c. cuntrast the findings of some other studiesi..n tc 

which indicated what :par-tns sp:em to resond to actual or expected mor­

tality am.onc their by the of wanted,, children inre'no nubrrer children 

as h g again= futuI. caTh.. .. Cu exd l, by d 

study of Taiwan [ScAuJtz, 1971] and a study in the Philippines [Harmon, 

19701 although in tnese studies the responses to mortality were not for­

mulated in a strictly demand context as they were here.
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In summary, results of analysis of demand for children are much less
 

satisfactory than results of analysis of supply. 5 There is evidence that
 

differential demand for children is present among parents and that they
 

can express it in terms of whether or not they want more children. It is
 

also certain that incomes have risen in recent decades; it is likely that
 

relative prices of children have risen; and it is possible that preferences
 

have shifted somewhat away from children. Theory indicates chat rising
 

incomes should reduce demand for children. The higher proportions of
 

both mothers and fathers who want no more children in L2 and the Moshi
 

areas compared to LI are consistent w..ith some decline in demand for chil­

dren in recent years, but the evidence is far from conclusive.
 

Summary Observations: Supply,
 

Demand and Fertility
 

Thus, the most likely effects of development on supply of and demand
 

for children would appear to be as follows: Changes in the supply vari­

ables have probably on balance resulted in some increase in the average
 

number of surviving children per woman although the net effect on fertil­

ity is unknown. Changes in demand variables have probably had the net
 

5This is in cntrast to the ccnclusion of Snyder [1974: 625] that
 
the results of his regression analysis of data from Sierra Leone supported
 
the demand theory of the determinants of fertility. W-ile it is true that
 
the coefficients of his proxies for income (husband's education) and prices 
(wife's education) had the expected signs, the t-ratios were small and most 

were not statistically significant even at the .10 level. In the saiae model 
he had the "supply" variables of woman's current age, her age at the birth
 
of her first child, and1 the mortality experience among her children. For 
all age groups almost without exception, the t-ratios for all three of 
these variables werc considcrably larger than. those for the demand proxies, 
and they no doubt accounted for much of the R-s (which ranqes from .16 to 
.49). It appears that from his results one coula justifiably conclude that
 
supply characteristics are more important than demand charucteristics in 
determining fertility in his sample of Sierra Leonean women.
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effect of reducing the desired number of surviving children. There is no
 

evidence in those data tf a strong positive relationship between incomes
 

and the demand for children. There is evidence of a negative relation­

ship between the price of children and demand for children, at least as
 

the price of children is perceived by mothers and fathers, and there is
 

evidence of prob:ble increases in the propo'-tions of parents wanting no
 

more children in both Moshi areas and, to a lesser extent, ±n L2. It 

seems likely that if refcrcnces ,avechan;ed, tlh.y would have shifted 

in favor of other gooas vis-a-vis children, although there is no real 

evidence that they have done s-. 

Hence, the absence of much of a relationship betwenn incomes and demand for 

children meaens a weak or non-existent income effe t, even though incomes 

have ben rising in th, last few d.cades in the study areas. On the other 

hand, the apparently stronger negative relationship between price of chil­

dren and demand for children suggests that on balance, if demand for chil­

dren has been o5-nging in response o develocmenL, it has been declining. 

The theoretical formulation presented in chapter 2 postulated that 

in response to develop.ment, suppi, 'ould ripe and demand would fall al­

though the timingj and rates of changes might differ. This seems to be 

what has Laen nacn ening in these areas. It was also postulated- that when 

a mother.'s fur father 's) number of surviving children (supply) equaled or 

excueded tnh num.-ber desired (demand), the person would prefer to have no 

morL cnildren &nd ;rwuld in dicate sc in response to the appropriate ques­

tion. Certa., tu patterns in the responses to this question are con-

Sistert with this expetation. if the euuponses are valid, it i:olieF 

that a substantial number--although not a majority--of parents with more 
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than about fZor surviving children are at the point where supply equals
 

or exceeds demand. The patterns further suggest that a smaller proportion
 

are in an excess supply situation in the Lushoto areas than in the Moshi
 

areas. All of these results are consistent with the theory.
 

It was postulated further in chapter 2 that because of the dominant 

role of supply variables in determining actual fertility, parents and 

rural communities generally would probably experience a considerable pe­

riod of excess supply before demand variables would become imoortant 

eiough to motivate parents to actually do-somethina'WbUut preventing 

future births--e.g., practice contraception or abortion. Again, although 

questions about practice of contraception or abortion were not put to the 

respondents, there is no evidence from non-survey sources that either are 

found in these areas. In fact, modern contraceptives wure not available 

to residents of tnese areas, and abortion is considered taboo. It is not 

known whether any respondents have experienced sufficient socioeconomic 

i ±j j, j-iy uhf LIsaL Liiy would 

actually want to usL modern contraceptives if they were readily available 

(and hence, the person would then be in Stage 4 of the transition model in 

Figure 1). However, the analysis strongly suggests that a sizable propor­

tiorn of respondents have experienced some excess supply and are in Stage 

3 of the theoretical framework shown. in Figure 1. 

Implications for Future Population Growth
 

in Moshi a.ad Lushoto Districts 

The populations of Moshi and Lushoto districts are estimated to have
 

been growing at between 3.0 and 3.5 percent annually in the early 1970s.
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It was noted earlier tilat Moshi district has experienced more socioeconomic 

change Lhthn almost any utLhu Lurii drea of Tdizania. Thus, it seems likely 

that rural people in most other areas of Tanzania are not as far alonq in 

the socioeconomic and demographic trans.i.ton (Figures 1 and 4) as are Moshi 

district resiAlntt. Although there is no evidence that fertility has yet 

declined in -osh rucas, is of jelleraltihe study thr2rc evidence a decline 

ial deasired fal ize' (d.mand f-r cldren) it secmns quite likely that 

there wi]l. be some ,oecline in ft'ctility in rural Moshi within the next few... 

decades, but it is not possible to guess the speed or extent of the de­

cline. It is much more problematic whether fertility will decline in 

Lushoto district wituin the next few, decades. 

There is also sco o - r urthcr mortality decline in thesi two dis­

tricts. Fur cxam l , al-thouch crude death -ices arc currently in the 

range of 12-15 p(:r thousand population, due to the young dAe structures 

of these noDulations, crude death rates could decline to as low as 5 uer 

thousarf7--k for comparison, the crude death rates of Sri Lanka and Taiwan 

are currently 8 and pei zhousand respectiveiy.) Thus, d ducliin in fEL­

tility between now and the year 2000 could be offset by continued mortal­

ity decline. 

Because of internal migration, population projections for sub­

national units in tropical Africa are much more difficult and potentially
 

much less reliablc than are national-level projections. Thus, in inter­

preting projections for rural areas of Moshi and Lushoto districts, one
 

must realize that substantial changes in net out-migration rates could
 

significantly affect future rural growth rates and population sizes.
 

Table 10 gives actual rural populations for Moshi and Lushoto districts
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in the census years of 1948, 1957 and 1967, and gives four different
 

population projections to the year 2000 using annual growth rates of 2.5,
 

3.0, 3.5 and 4.0 percent during the period 1967-2000. It seems high2v
 

probable that the actual average annual population growth rate will be
 

within the range of 2.5 to 4.0 percent in both districts during this pe­

riod.
 

Table 10 shows that the rural population of Lushoto district is pro­

jected to increase from 210,000 in 1967 to between 475,000 and 768,000 in
 

2000. The rural population of Moshi district is projected to increase
 

from 3C2,000 in 1967 to between 818,000 and 1.3 million. This is quite
 

a wide range and represents an increase of between about 125 and 265 per­

6
 

cent over a 33 year period.


Projections beyond the year 2000 are even more proLlematic; they
 

would require assumptions about fertility, mortality and in'ernal migra­

tion in !-he post-2000 period, as well as assumptions about the popplation 

sizes and age structures as of about the year 2000. What is certain is 

that the rate of natural.-ircraseI.in.t _-reas wil] continu__t-.l e._th.­

(again, barring a devastating catastrophe).
well into the 2ist century 


6. 
Similar projections backward from 1948 to 1900 indicate that t&e
 

population of Lushoto district was probably in the vicinity ot 50,000
 

to 60,000 in 1900 and the population of Moshi districc was probably about
 
75,000 to 100,000 in 1900. This is on the assumption that the average
 

annual pppulation growth rate was between 1.5 and 2.0 percent during the
 

period 1900 to 1948. Thus, over this 100 year period (1900 to 2000) the
 

probable increasQ in population size in these two districts is expected
 

to be in the range of about 8 to 15 fold.
 

7The rate of natural (population) increase is the crude birth rate
 

minus the crude death rate; it does not take accou;,L of net migration.
 
The population growth rate is the rate of natural increase minus the net
 

migration rate.
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Table 10. Actual and Projecte'i Total Populations for Lushoto and 
Moshi Di.-tricts, 1948 to 2000 

Lushoto District Moshi District 

Actual. 

Population Average Annual 
Year Population Average Annual 

(000) 	 Growth Rate (000) Growth Rate 

12L1948 	 197x 
2. 1, 	 3*- W­

2,15; 	 3.
297*1957 	 154 

.
1967 210 	 .. 362 

Projected Populations (000)
 

AveragSe 	 Annual G]rowth Rate Average Annual Growth Rate 

2 	 3. 0 3.5-:- 4.0: 2.5.1 3.07' 3.5', 4.07 

230 233 237 390 395 401 4071970 227 


531 566 603
1980 290 309 329 350 499 

1990 37. .... I, .,o 

_475
2000 	 558 '55 768 818 960 1126 1320 

*Assumes that in 1948 and 1957 Moshi district. accounted for 76.0 percent 

of the total population of the former Kilimanjaro district, as was the 
case in 

Sources: Respective Census volumes of 1948, 1957 and 1967.
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As discussed earlier, for populations with the demographic characteristics
 

currently presenit in Moshi and Lushoto districts, the birth rate will
 

continue to exceed the death rate (i.e., producing a positi7e rate of
 

natural increase) for about 50 years after replacement-level fertility
 

is first reached. It would be unreasonable to expect replacement-level
 

fertility to be achieved even in Moshi district before early h.ie 21st
 

8
 
century, and it could take much longer. Thus, while it would be inappro­

priate to attempt population projections for these districts beyond the
 

end of this century, one can assert with great confiden.ce that the crude
 

birth rate will continue to exceed the crude death rate at least to the
 

9

mid-21st century.
 

8With current mortality rates in Moshi district, replacement-level
 

fertility would be a total fertility rate of between 2.5 and 3; the cur­
rent total fertility rate is between 6 and 7.
 

9Because migration is an insignificant component of most national­
level projections (and is completely insignificant for multi-national
 
populations such as "tropical Africa"), meaningful projections can be
 
made to well beyond the year 2000 for such populations. For projections
 
for major regions of the world including selected African countries, see
 
Frejka, 1973b. For Frojections for Tanzania to the year 2050, also see
 
Kocher, 1976b.
 

http:confiden.ce


6. SOM IMPLICATIONS FOR POLICY AND RESEARCH 

IN TROPICAL AFRICA 

Two of the dominant international development objectives of our 

times are rural development and the achievement of rapidly declining 

birth rates. Evidence nas steadily mounted in recent vears that ont-)le 

_IILtradltonal rural socicties--iacludinc those in tropical Africa-­

will not V01on tiar il% radu'ie rert I i rv an-I have imaller families . in 

traditional rural societies, by n.nd large women and their husbands want 

high fe.tility. Substantial ana sustaind rt.-ductioil in fertility has 

not preceded--and cannot he x ected to recede--significant sociocco­

nomic dc , "loporent. Thus, real rural development achieves these two very 

important objectives simultaneously: (1) It results in meaningful im­

provement in the material well-being of the large proportion of people
 

who are part of basically traditiona± ard economically impoverished 

societies, and it provides them ".:ith access to resources and skills which
 

enable them to continually improve their yell-being. In the process, it 

inevitably results in the breakdown af many traditional aspects of these 

societies--aspects which may be highly valued but which in themselves are 

(were) crucial obstacles 1o cIevelopment. (2) Rural development, by (a) 

breaking down the traditional socioeconomic system which causes people to 

attach relatively high values--both economic and sociopsychological--to 

large numbers of children, and by (b) greatly reducing the high child mor­

tality rates caused by the traditional socioesonomic system, results in
 

parents finding it in their own best interests--both economic and
 

81 
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otherwise--to have fewer children and smaller families. This desire for
 

fewer children is in turn an essential precondition to sustained and sub­

stantial fertility decline in rural areas, including rural tropical Africa.
 

Some '.mportant implications for policy and research are discussed below.
 

Policy Implications
 

Two types of policies can be distinguished. One is those which en­

hance the prospects and process of development, including all three devel­

opment criteria identified at the beginning of Chapter 1. The second is
 

population policies, in particular those which are specifically intended
 

to speed the onset, and subsequent rate, of fertility decline (e.g.,
 

family planning programs). 

The first set encompasses a whole host of policies, including those
 

affecting education, health, and social services and amenities generally,
 

incomes, prices, employmdnt, fiscal, foreign exchaige, urban development,
 

geographic and ethnic priorities, research, and many otheis--all of which 

impinge in important ways on the process ot development in rural areas, 

includinq the distribution Qf development benefits within and among rural 

areas. All of these policies can together be viewed as also being, in 

part, a population policy to the extent that they brinq changes in rural 

areas which in turn cause changes in mortality, fertility and migration.
 

When the goal is fertility reduction, it is not necessarily helpful 

to distinguish between those policies which affect demographic variables 

through the intermediaries of education, health, incomes, consumption, 

etc., from more narrowly construed population policies--such as family 

planning programs--which presumably affect fertility more directly. The 
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remaining brief comments will refer to aspects of both types of population
 

policies.
 

Differentiating Between Supply-Affecting and 

Deman-Af fectin; Policies 

The precedin3 analysis indicates (uite clearly that at least for 

current and earlier staies o- Jeveloment in these rural areas of Tanzania, 

policies :;hich affcct dctcrOants af th....s.;:ply of chil ren potentially 

have more inMdizte e.ffect o:. fert:ilitv than clicies intended to affect 

demand for children. Tht is , [liciL2s whic: Lrinq about. rising age at 

first marria,:e, discourace early weaning and reduce infant and young child 

mortality rates will all ccntribute to lower fertility. Presumably 

education--especially for .oa:n- -z:.U health care which reaches essentially 

the ent r .. .... i. (again, so-eciala-t:--er. and children) would be 

likely to have the qreatast favorable effects on these three supply var­

iables. But educational content is nerha,s as imnortant as school enroll­

ment itself. Curricula for upper level rrinar' school students should 

include instruction on the value of urolungrad brestfeeding, on simple and 

effective family health c011, nd ou fuily nutrition, particularly mater­

nal and young child. M4oreover, at least in sorse areas increased education 

is likeli to cause some offsetting rise in fertility, even with nror-r. 

educationr al cotent, because it seems priba.Lld ht b uucatededLtL women 

will o ]ess enth-usiastic about *eing part of polygynous marriages, and to 

the extent that the incidence of polygyiy declines as a consequence of in­

creased education of women and other changes taking place in these rural 

areas, this will pLubably have the independent effect of some rise in 
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fertility. Despite this, the demise of polygyny would resumably represent
 

an enhancement of the status and roles of women--whicb would contribute
 

to the long term process of development and fertility'decline--and hence
 

is desirable in its own right.
 

Policies intended tc reduce fertility by affecting supply variables
 

should be considered essentially short run with relatively modest poten­

tial fertility effect since there are limits to the extent to which mar­

riage age is likely to rise, mortality to fall and weaning to be delayed,
 

and these limits are such that the maximum resulting'decline in fertility
 

is small (e.g., 10 to 15 percent). This means that any long run, sus­

tained and substantial fertility decline--e.g., a reduction of half in
 

average number born--can only come about by reducing demand for children
 

accompanied or followed by parental use of effective means for more nearly
 

matching actual number born with number desired--e.g., the effective use
 

of modern contraceptives.
 

The .rliri a..lyz. indictcd l -t dcm fcr chi ldrn .apprcntly 

---. es- Ilinc as the consequence of development. However, even in the Moshi
 

study areas where demand for children has apparently been declining, the
 

desired number of surviving children per woman probably still averages
 

about 5 or 6. The effect of development on demand and eventually on fer­

tility is a much longer run effect than that of development on supply.
 

The study data suggest a lack of direct relationship between income and
 

desired number of children, but they indicate that higher incomes are
 

associated with changing perceptions of the advantages of large and small
 

families (used here as proxies for relative prices). The results suggest
 

that rising incomes and development generally cause relative prices and
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perhaps preferences to shift aqainst children, at least against the
 

quantity of children-d'fesired. Thatis, the analysis indicates that devel­

opment does cause demand for children to decline, but that it probably 

takes, a rather lon(, time for this decline to result in parental action 

Policies which raise education levels, raiseto prevent further births. 


incomes and imr-rove access to consumer goods which compete with children
 

for parents' time an, income will all speed the decline in demand for
 

children.
 

T!,ese results reinforce the view that development is a very long term
 

process and that the time required for development to cause sustained fer­

tility decline is probably at least several decades and necessarily encom­

passes at least two or three generations. Development is complex and
 

fertility--primarily
multifaceted, and it does affect determinants of 

supply variables initially, and later and more importantly in terms of 

long run fertilitidecline, demand variables. These results suggest that 

we must L:i,n LCI of C . ........ hic. cha -­ca -e fuliv t1m2ta. *I- C: . . - gC 

or transition which the target population is in before deciding what types 

of policy interventions may be most suitable. 

The Role for Family Planning Programs 

Can this long term process be circumvented or speeded up by intro­

ducing into these cormunities programs which provide family planning serv 

ices and promote the values associated with their use? The tentative
 

a limited
answer suggested by this analysis is, "perhaps yes, but only to 


extent and the Liming hds to be right." It appears that some development 

would have to take :,lace before changes in supply of and demand for chil­

dren are sufficient to cause a sizable proportion (e.g., one-fourth to
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one-third) of parents in later childbearing ages to experience excess
 

supply and want no more children. Family planning programs introduced
 

into rural areas which have experienced little or no socioeconomic tran­

sition will probably find little demand for their values, they may generate
 

an adverse response and perhaps be counterproductive by making it more
 

difficult to successfully promote their values at a later, more suitable,
 

time.
 

On the other hand, once a considerable amount of socioeconomic tran­

sition and development--which is likely to be causing suppt5"to rise some­

what and demand to decline--has taken place in a rural area, there may
 

very wall be substantial and increasing numbers of parents--particularly
 

women--who could be persuaded to use contraceptives. A well designed and
 

implemented program which results in a satisfied first group of p.ftici­

pants might find the demand for services increasing as a growing proportion
 

of women with excess supply (of children) want to prevent additional births
 

and are persuaded by the success other women are having with family plan­

ning.
 

It seems unlikely that a family planning program could create feelings
 

of excess supply of children. It seems quite possible that a well designed
 

and implemented program could exploit existing feelings uf excess supply.
 

----S=h--w-program might very well now find acceptors in the Moshi areas. It
 

seems unlikely that there would be much market for services in the Lushoto
 

areas, and particularly in Ll.
 

However, even a program promoting the advantages of family planning
 

for proper child spacing--as Tanzania's family planning program now does-­

would have the salutary effect of increasing birth intervals over what they
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would otherwise be, thereby causing lower fertility. If material and
 

child health care services which successfully promote the values of breast­

feeding (and discouragc bottle-teedinq), later weaning and better maternal 

and child nutrition pi"actices are coupled with these services, this will 

have the further solutary effect of redu,_-inL infant and young child 

mortalitv--an, thus i.,clucinq fei-ilitv--:.ile increasing the average number 

of surviving childrn1n. ThIis ii. turn would cause parents to reach the point 

of excess s6u:l of children relatively earlier, thereby making it more y 

likely that thu-'! would Cvcntually want to use contraceptives to prevent 

future births.
 

Research Imlications 

The importance of further research on relationships between rural
 

development aiid fertility cxzl-nju ,n tropical rural Africa is huightened 

by at least three features of rural Africa: (1) The tremendous diversity
 

both within reral A ;r,anT between rural Africa and other areas of the 

low income world; (2, The absence of evidence that fertility has yet de­

clined anywheze in rural tropical Africa in response to a desire for lower 

fertility (the evidence presented in this paper is only that desirec.-­

not actual--fertility has appaLetly declined in Moshi district); and 

(3) The tremendous significance of earlier rather than later fertility 

decline in rural Africa from the perspective of enhancing the long run 

achievement of development objectives. 

Alt zucsveral reseizjarch tci-cz and cateries might be 4iqr1quser 

and recommended, the one question which clearly emerges from this analysis 

also is the one to which this afialysis was directed--i.e., what are the 
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determinants of fertility change and fertility decline in rural Africa?
 

It is clear from this analysis that the det°erminants are very complex-­

in fact, far more coMplex than is generally appreciated, even by students
 

of this topic. 
 This analysis has shown that there are frequently inter­

related and multiple links between a given socioeconomic change and its
 

ultimate effect on fertility.
 

For example, education of rural women may delay marriage and thereby
 

reduce fertility hy delaying the onset of childbearing; this is a supply
 

effect. At the same time, education may lead women to adopt various non­

traditional practices including bottle-feeding of infants and shorter
 

breastfeeding. The shorter breastfeeding will lead to earlier resumption
 

of ovulation, earlier pregnancy and higher fertility--again a supply effect.
 

Other possible supply effects of education include increases in fertility
 

due to better health and an increase in the incidence cf monogamous-­

rather than polygynous--marriages. Bottle-feeding may cause a higher 

incidence of infant and youny child mortality, thereby reducing the number 

of surviving children which is another way of increasing number of births 

desired (demand). Education may, howevcr--and probably does--also bring 

changes in women's lives and in the values they attach to ha ,ing large 

numbers of children which then reduces their demand for children. Thus, 

in the case of the effect of women's education on fertility, this analysis 

has shown. that at least in the initial period of increases in scholinq 

for rural women, education affects several determinnants of fertility in 

various ways and the nut effect on fertility is uncertain. This does no t 

contradict the widely-accpted view that over the lunt run, more education 

for women reduces fertility. 
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The role of education is a particularly interesting example, but
 

there are similar complications in trying to sort out the effects of
 

several other aspects of socioeconomic changes on fertility in ruiral
 

Africa. These include the effects of better health, reduced mortality,
 

presence of and access to health services per se (as distinguished from
 

their fertility effects resulting from actually changing the health status
 

of both children and adults), income, wealth, possible differential effects
 

between traditional and nontraditional sources of income and wealth accu­

mulation, etc.
 

Thus, while this research agenda may be fuzzy in its particulars due
 

to the complexities involved, it should be clear in its general objective
 

which is to learn much more about the effects of rural socioeconomic
 

change on fertility, including the "time" dimensions. Because a larger
 

proportion of the population of tropical African is rural than in any
 

other sizable area of the world, it is particularly important that such
 

research be conducted in rural (as well as urban) areas of Africa. It
 

is also important that such research be conducted in many different
 

countries and regions within countries.
 

Micro-level data are required. That is, because the causal relation­

ships of interest take place at the individual or family level, it is
 

necessary to gather data on socioeconomic and demographic characteristics
 

at the individual or family level. District, regional or national data
 

simply cannot be used to establish the probable presence of causal relation­

ships between socioeconomic characteristics (and changts) and fertility.
 

This means that census data will not do for this purpose. It also means
 

that household data collected for other purposes (e.g., household budget
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surveys; agricultural surveys) probably also will not be suitable,
 

because they are unlikely to collect (sufficient) data or relevant
 

socioeconomic and demographic characteristics, unless the questionnaires
 

are intentionally designed to collect this information as well.
 

This also means that appropriate studies will be relatively expensive
 

because they will include all the costs of generating the necessary primary
 

data. 
 It also means they will necessarily be time-consuming, because de­

sign and implementation of household surveys in rural Africa cannot be
 

adequately arranged and carricd out in 
a matter of weeks. Preparation
 

and implementation will require many months at a minimum, even if local
 

collaboration and full governmental cooperation is obtained.
 

Another implication of this analysis is that this research should be
 

designed and carried out by broad-based social scie?,tists rather than by
 

narrow specialists, regardless of their disciplines (e.g., the social
 

sciences, demography, medicine, etc.). 
 The complexity of the micro-level
 

relationships has already been discussed at great length; 
suffice it to
 

note 
that at the level of the person or family, understanding the relation­

ships of interest requires substantial knowledge from many of the
 

1This does not mean 
that one must start "from scratch", however. A

considerdble body of experience has already been accumulated in rural

Africa, at least some of which can be tapped by almost any potential re­
searcher. 
This experience includes questionnaires, guidelines for re­cruiting and training interviewers, data analysis techniques, etc.,

of which could be adapted for use elsewhere in rural Africa. 

much
 
In addition
 

to my own work (about which more information can be obtained by writing to
me), excellent work has been done in West Africa by Professor John C.

Caldwell and his colleagues. (For published results on some of their work,
see Caldwell, 1976a, 1976b, 1977.) 
 Further information can be obtained
 
by writing directly to Professer Caldw, i, Department of Demography,

Australian National University.
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conventional disciplines, including anthropology, sociology, economics,
 

geography, medicine, public health, and the history of the local area. 

Any perspective researcher also requires at a minimum an official 

affiliation with an institution within the research country (e.g., uni­

versity, government department). This is absolutely essential. It is 

also only a necessary pre-requisite; it may not even assure one of ob­

taining the necessary official gt vernmenLil research approval and clear­

ance as well as governmental and local community support for the field 

work. 

Finally, although not always an absolute essential, if the researcher
 

is not a citizen of the country in which the research is to be conducted, 

the collaboration of a reputable (national) scholar in the host country 

i, well-advised, and in some cases will be essential. In addition to the 

sensitivity of host governments and institutions to ncn-nationals con­

ducting this type (and many other types) of research, there are many po­

tential obstacles--substantive, administrative, cultural--which can be 

dealt with most effectively (and perhaps only) th.rough the collaboration 

of a host scholar, in recent years the number of African scholars who are 

well trained and professionally interested in these issues has increased 

enormously. Particularly in some countries, these scholars are to be 

found in several (or all) of the relevant disciplines mentioned above. 
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