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Among managers of foreign-assistance programs and those 
responsible f'or the design and implementation of agricul-
tural and rural development policy is a growing interest in 
the relationship between agricultural policy and population 
change. In its crudest form, this interest i!, expressed by 
Paddock, and those of similar persuasion, as a plea for 
withholding agricultural technology from nations whose 
population growth is "not under contol" (Aycock 1976).
But the employment-oriented development strategies of 
Seers (1969) and Mellor (1976) and the AID requirement 
that loan applications include a population-impact statement 
are also manifestations of a growing recognition that rural 
welfare and production-oriented programs may not have the 
desired population impact. 

Currently, the development of a rural policy that is sensi-
tive to fertility issues is frustrated by the complexity of the 
issues involved. There is no comprehensive framework 
within which the relationships between agricultural and 
rural-development policy and population growth can be 
viewed. Agricultural and rural-deve!opment policies and 
policies designed to limit fertility may work together or they 
may work against each other. Which force dominates de-
pends largely on a mmion's stage of demographic develop-
nient. It is therefore not surprising that a consistent strategy 
for the synthesis of agricultural policy and demographic 
policy has not emerged. 

The purpose of this paper is to provide a framework for 
identifying th, links between agricultural policy and fertility 
and to review the empirical literature regarding interaction 
between human fertility and policies designed to influence 
agricultural production in rural areas. The empirical evi-
dence includes both published work and previously unpub-
lished findings growing out of the Agricultural-Demo-
graphic Project of The Pennsylvania State University.' 

THE PROCESS OF DEMOGRAPHIC DEVELOPMENT 

Demographic development is the process whereby a nation, 
or a subpopulation, conies to control its human fertility. 
More specifically, a nation or subpopulation can be defined 
as having attained demographic development when actual 
fertility is limited by family-size desires rather than by bio-
logical factors (Schutjer 1978). In the case of human fertil-
ity, as with most human behavior, control is hard to define 
in the strict sense of the term. A substantial degree of con
trol would mean that actual fertility conforms, more or less, 
to parental preferences in the typical case. 

Three concepts of fertility are important for determining 
demographic development: natural fertility, desired fertil-
ity, and actual fertility (Easterlin 1972). Natural fertility re-
fers to childbearing which is independent of any rarity-

'Publications and reports in the reference list resulting from the 
Agricultural-Demographic project are identifed by an asterisk, 

connected voluntary control. That is, parents make no effort 
to control their fertility regardless of the number of children 
born. Desired fertility refers to the completed family size 
viewed as optimum at the time fertility decisions are being 
made; it reflects estimates of social obligations, resources 
available, and a range of socioeconomic considerations. 
Actual fertility represents the outcome of a series of discrete 
decisions, or nondecisions, as well as an adjustment for the 
actual and anticipated loss of children through premature 
mortality. Like natural fertility, actual fertility is sensitive 
to changes in nutrition and health standards. Unlike natural 
fertility, it reflects attempts of individuals to respond to 
their environment. 

Using these concepts, the demographic development of a 
nation or of a subpopulation is defined as moving from a sit
uation where actual completed family size is limited only by 
natural completed family size to a condition where the limit 
is desired family size. Similarly, a nation or subpopulation 
is defined as having attained demographic development 
when actual completed family size is limited by desired 
family size (Fig I). 

In the initial stage of demographic development, natural 
family size (fertility) is comparatively low, reflecting high 
rates of fetal wastage, infant and child mortality, and cul
tural con ,raints on childbearing. In the second stage, natu
ral ferti,,ty rises in response to improvements in public 
health ard nutrition brought about by improvements in agri
cultural productivity or direct intervention.' In the third 
stage of demographic development, natural fertility levels 
off, reflecting the difficulty of achieving further declines in 
mortality. 

The level of desired family size is shown in Figure 1as a 
faded line in Stage I to indicate the indeterminate nature of 
the concept at very early stages of demographic develop
ment. It is argued that desired family size is not well formu
lated at this stage. Awareness of the relevance of what is a 
desirable family size, and the recognition that limiting fer
tility may be advantageous, marks the entry of the popula
tion under consideration into the second stage of demo
graphic development (Freedman 1979). The arrival of this 
"awareness point" can reflect a variety of conditions, but is 
likely to be closely correlated with land constraints. 3 In 
short, as long as traditional agricultural methods can be ex
panded to unused land of similar quality, the notion of limit

'The increase in natural fertility occurs in the second stage of the tradi
tional demographic-transition model. 
'There isdebate in the literature regarding the longer-term implications of 
declining man/land ratios. In classical theory the force limiting all eco
nomic progress ispopulation growth and L.. inishing returns to labor (Pea
cock 1954; Baumol 1956). Boserup (1965) in turn argues that technological progress is a response to declining man/land ratios. In either case 
demographic awareness is the likely result of declining land availability; in 
the first instance because of declining real incomes and in the second be
cause of the required changi, inagricultural techniques. 
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ing family size to a given number of children would appear 
to have little relevance to traditional farmers. 

In the second stage of demographic development desired 
family size may decline, be constant, or rise. In Figure 1 
only two possibilities are shown - constant and declining. 
In the case of declining desired family size, the desired fam-
ily size falls below the natural family size in Stage 2 (Fig 1). 
At this point, actual completed family size begins to exceed 
the smaller desired family size - bringing about a reduc-
tion in actual completed family size as families adopt prac
tices to bring family size in lihe with what is desired. If the 
desired family size remains at a high and constant level, the 
actual family size is not limited by the desired rate until the 
beginning of Stage 3. 

Actual completed family size is shown in Figure 1as lir-
ited by natural fertility until the desired size falls below the 
natural. Actual fertility can be constrained by the desired at 
a high or a low level of completed family size. Thus, demo-
graphic development does not nc, f'ssarily imply low fertil-
ity; it implies only that the desires of each family operate as 

the major control on actual completed family size. It is also 
important to note that desired completed family size being 
below or equal to the natural size does not alone reflect de
mographic development - it is a necessary but not a suffi
cient condition. For example, in the case of a falling desired 
family size, the desired size dips below the natural size in 
Stage 2, but demographic development is not achieved until 
Stage 3 in which actual fertility falls to the level of desired 
family size. 

DEMOGRAPHIC DEVELOPMENT POLICY 

National policy can contribute to the process of demo
graphic development through influence on natural, desired, 
and actual fertility. Which fertility rate is the appropriate 
target for policy action can be shown to depend upon the 
stage of demographic development. 

In Stage I of demographic development, (successful) pol
icies are likely to focus on raising natural fertility and 
promoting demographic awareness among the population. 
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N:atulral fertility includes two components: 1)strictly physi-
oogical factors suich as lecundahbiiy, in tra-LIterine iortal-
ic, eslation period, temlporary nono'vul atory peritd S,aniid 
primary and secondalry sterility; and 2) social custons al'-
tectille the likelihodLIof' pregnancy such as increased lie at 
nmariace: ease of divorce, se.pration. aii1l retniIa'e: sex-

uIal contacts outsidc tmarnic: breast-l.eding praclices: 
vork-imiposed scparation ol1 t and tilloS ld otlher 

Leibenstein review, which combines the more traditional 
work with thIiat based upon the Lancaster approach, provides 
a LIseuI input to aIpolicy franmework, The esscrce of' tile 
Leibcnstwin f'ramework is tie specil'ication of the alternative 
utilities that children can provide a family: income utility 
(alditions to family ilncomC), security utility (finaciA Land 
emotional security in the parents' later years), and conl
sutupt1ioil. tr COns.ttller-gorcd uilily. TIs, parents seeking 

t (RobinsonI'tctor.-reducing coital frequcy t and SchuitjerL Ito dein1e a desired 'alily size luSt COMIpa.re the benefit as-
I9Qt). Psycholocgical factors aInd customs alike are possible 
policy targets, but the plysilogic'al co1m ,onent is alenable 
to acrictiltural anld ruralr-developlent policy maniplulatioln 
through chaneS ill the quIlitV of dict and health Care avail-
able to tie popilaltion.' 

Detographic awareness in rural societie, is likely to be 
prinitrly t fun1clion of land availability and crowding, hut 
Cdlcatioll lprograms aid 'amily planninie activities can c011-
tribute. Spccil'icallv. faiily pluiing progralis can play a 
iliior role in providiqo informlation rleqliLed for families to 
defile a desired fIMNil size (Freedain 1979). I loweveer, as 
noted in Fiure I, faiily plannillg programs likely will 
have a it jor fertility inipact only fiter the desired fcrtility 
rate hias fallei below tile actual rte. 
]inStagc II. three policy fiOci itifluence further delo-

raIplhic developient - I) increases ittilenatural-fertility 
rate. 2) assistance to fatuilies in the attainiient of their fer-
tility desires, and 3) changes in the averace desired nltlbCt-
of children -- in a direction consistent with iational detlio-
girphic o~bjectives. In the final stage 0if denogralhic devel-

sociated with each of the utilitics with the cost of abtainlii;
"he belefit. 

The \veiih1s assigned to elch utility vidl vary imonig S0
cicties and amon individual families within a society. In 
\Vesternl nalionS, consuLption utilities prevail and families 
experience negative family income effects, since the oplpor
tunity cost of parental time is greater than the income chil
drlien genriitc during tie period of'time they live at home. 
Similarly, institutional mechanisns in most Western na
tions provide a degree of security ,oelderly people in the 
absence of support from children. Within a more traditional 
system, fhe range of utilities created by children is wither 
than in a Western system. Children do in fact generate in
come, provide old-age security, and generate consumption 
utility. 

Within the proposed policy 'ranework, actual completed 
family size is largely determined by natural and desired fer
tility I'aes. '[lUS.rural policy designed to influeince hunan 
fertility ImtlSl be examined for potential impact., on the coin
ponents of' natural fertility and the weights fatnilies assign to 

peit, die relevamit policy 'oci are a continued rise in tile the utilities underlying desired fertility, as vell as the costs 
natural-fertility rate and support f'or families it naintaining 
their falmiil\ size desires. If cliamce illdesired f'amily size is 

l ,b''i,', h :Al.- i., l' . ihia i,, _ '-lli prrp'-i-
ale pdicy f'ocus for the third stagc, 

Chances in tlhe natural-fertility rate result prinarily foni 
chaniges in biological arnd physical processes. l)esired 'ain-
ily size, hoxvexer. prilarily reflects behavioral patterns and 
t.ssuch is more amenable to ecollonlic alnalysis. Family size 

decisions based upon desired fertility have been the Prii' 
focus of' iicroi-ecoii~niic analyses of' humnian futility. 
' ficro-leCel began ty,viti Binkseconotnic atalysis of fertili 

i 

(1954), Leihenslein (19)57), and B ccker (1900), WhcouIlll 
to use the tools (if icro-econmic analysis to exflatin tie 
effect of family income on fanily fertility decisions. 
ond set of tuicro-level theoretical imodels of family f'trtiliy 
behavior grew out of the work of' Lancaster (1966), who ar-

gue tht l'ililiS)Uchae srviessucSekto Hogued that f'amil ies seek to putrcha~se a flow ofof services such 
ts truisoortuititi, entetrtainmnent, atid other consumer utili-
ties by drawing upon tie intputs available to the family in thle 
fl'orn of hunan skills, time, and income. Within this frane-
work, childreniarc viewed its oe input ito the f iltil-
ity package and are subject to the same icole and price 
constraints as other goods requiring f'amily titile, financial 
resources, and lunman skill to produce. 

A number of reviews of' micro-level theoretical all-proaches to fertility are available (Schultz 1973; 
Priiieslto ferti Iitire fabler(chu1973). Th1v75i 


eibetstein 197-: Cochrane 1975; Ner-love 1973). The 

'There is a related problem iii that (tie natural fertility bc;rateislikely io 
function of income lllow levels of nutrition and icallhstandards, 

and benefits of olbtaining the utilities. As will be shovn, 
food policy is likely to have a major impact on natural fertil
iv iwf ag'ricultural policy call have a maior impact oinde

sited fertility. 

THE STRUCTURE OF RURAL POLICY 

(hovernlent investlnts and programs in rural treas in
chideotwmybroad categories - rural economic growth activi

ld w )odctgre ua cnmcgot cii 
ties and ruir;al-development activities. Following tihe work of 
Seers ( 1969), Corinan and Madden (19771, and others, in
ral econolic growth consists, of programs and policies deiined to increase rural income thiough influence on returns 
to agricultural-production activities aid/or he creation of 
noniagricultural employment opportunities in rural ireas. 
Ru ril tuene ometpiisses tie n a es 
-Rural development enconmpasses the utlity activiies which 

influence the quality o,' life other than improvement in in
come. Rural development includes improved access to pub

licervcesand f'acilities for hecalth, education, aud welfarelic services a 
protection or enhancetment of' n area's natural and environ
mental resources; and the capacity of rural people, comniuilities, ad institutions to interact effectively, both locally 

and wvith the largesoiti identifying and attaininggoals.
 

Rural ecoiiitic grovth ard rral development are totRua cnmcgoLh rdrrdvlpin r o
 
completely separable. The introduction of a new crop may 
Iprove income through increased sales, but the institutions 
required to bring about the production of the crop may also 
serve to improve comnlication between farmers and gov
ernment agencies on Ibroad range of issues more clearly in 
the de0main of' rural developnent. Similarly, nutrition and 

5 

http:COMIpa.re


rural health programs may improve the quality of life in ru-
ral areas, but they may also increase the productivity of la-
bor, and hence have a growth component. 

Food and agricultural policies illustrate the rural develop-
ient-cural growth dichotomy in the area of agricultural pro-

duction and distribution. Food policy attempts to improve 
the quality of life through better diet while agricultural pol-
icy aims to increase output and improve efficiency among 
agricultural producers. Clearly, the in.errelation ) rural de-
velopment and rural growth also holds in the case of food 
and agricultural policy, 

The impact of food and agricultural policy on the demo-
graphic-development process is reviewed in the following 
section. The focus on ,he,:e two dimensions of rural policy 
does not deny the importance of other aspects of rural policy 
in demographic development. Rural development policy in 
education and the provision of health services can play a 
major role in determining the rate of natural ferility. Simi-
larly, rural-employment programs can increase income for 
rural families and increase the availability of off-farm em-
ployment opportunities for rural women, thus influencing 
desired family size. The discussion in this paper is limited, 
hcwever, to food and agricultural policy. 

IMPACT OF FOOD AND AGRICULTURAL POLICY 

ON NATURAL FERTILITY 


Improving the rate of natural fertility is an appropriate de-
mographic-development policy goal in each stage of demo-
graphic development. Food and agricultural policy can have 
an impact on nattiral-fertility rates primarily through ii-
proved nutr:tion and improved access to medical care asso-
ciated with-higher rnrai imicomes. AS 1MiCd Cn iC],UM11,11 
fertility reflects physiological factors and social customs af-
fecting the likelihood of pregnancy. Food policy will have 
its primary impact on the physiological component of natu-
ral fertility through improving diets, although breast-
feedinp practices - tcomponent of the second set of fac-
tors - have also been affected by nutrition progrus in 
some countries. Agricul tural policy which results inii-
proved efficiency at the farni level will contribute to in-
proved natural fertility throurgh greater food availability and 
throUgh higher income leading to improvements in health. 

Ernpiriu'-illy, it is difficult to separrate the nutritional imi-
pact on the physiological component of natural fertility 
from that associated with disease, since a close correlation 
exists between nutrition and Susceptibility to disease - par-
ticularly infections disease. Poor nutritiorn and disease to-
gether increase female fertility, fetal wastage, ind child 
iortalitv. Isel, et al. (1979) provide a coipreheisive re-

view of the literature on the fertility consequenccs of varia-
tion in health and nutritional sla~ulS. 

Nlaternial malntrition appears to have its greatest ride-
pendent effect on natural fertility throtlh delat'ed rchrarclue 
ard duration of lactationual amcnorrhcal (Botniaarts I980). 
However. ruateriral heihit. s a Ilneasure of prCcnIthcrarLltel 
nutritional status, also c, rrelatcs directly with the stillborn 
rate. fetal loss, andt low birth weight Isely et al. 1919. pP 
59-61). The World Health Organization (1975) note, that 
chronic gonorrhea, pel\ ic tuberctulois, ard pelvic schisto-
somiasis are all associated with infertility, while malaria, 

syphilis, certain viral bacterial rickettsial, and protozoan 
diseases affect pregnancy wastage. 

Morley (1972) reported that approximately 25 percent of 
child and infant deaths in developing nations are directly 
due to malnutrition, while Puffer and Serrano (1973) found 
that in more than 50 percent of child and infant deaths, mal
nutrition is a contributing factor. The effects of poor nutri
tional status are pervasive. The infant born with a low birth 
weight for gestational age has in fact suffered in utero mal
nutrition. Following birth, infants in developing nations of
ten do not have enough food, and suffei the effects of recur
rent acute infections. 

In short, it seems clear that food policy resulting in im
proved nutrition and related protection against infectious 
diseases along with agricultural policies that increase food 
output and income among farm families will have a positive 
impact on the level of natural fertility. It is also likely that 
nutritional improvements which decrease the infant mortal
ity rate will have a secondary impact on natural and desired 
family size. The strong positive biological effect of child 
mortality on subsequent fertility, operating through shorten
ing postpartum lactational amenorrhea, has been well docu
mented (Kiradel 1978; Cantrelle et al. 1978). The 
behavioral response which would affect desired family size 
through the parents' desire to replace lost children or assure 
a completed family of a given size is less certain and has 
undergone considerable revision in the past two decades 
(Rizk et al., forthcoming). 

In 1963, Freedman posited that "known low mortality is 
one of the necessary conditions for an effective social policy 
for reducing fertility" (1968, p 164). As recently as 1972 a 
United Nations publication suggested that "evidence accu
mulates that the reduction of infant mortality may be a nec

.',,.IIYift Lieqi-s Of f-t: thm--ce l p-lling" 
(cited in Preston 1978, p 3). Preston noted that "The early 
1970s was a period of almost unguarded optimi! n about the 
ability of reductions in child mortality to induce major de
(lines in fertility through pre-existing social mechanisms" 
(1978. 1P3). 

These conclusions were based largely on evidence drawn 
from cross-sectional analyses of national or regional data, 
supplemented by some individual-level analyses. Findings 
front later individual-level research condo cted ill the late 
1960s and throughout the 1970s were not as clear nor as 
consistent as in earlier aggregate studies. By 1976, Taylor 
et al. (1976, p 263) stated unCquivocally that "it is not true 
that reduced child mortality isa precondition - a necessary 
bult insufficient cause - for fertility reduction.'' These au
thors do not stggest that there is no link between the two; 
rather, they claim that the connections are less direct and 
straightforwrd than earlier studies had indicated. 

Recent work in Egypt by Rizk et al. (florthcornlig) sup
ports the close relationship between infat deaths :rnd fertil
ity. but provides only limited insight into the rehative impor
tanCC of a biological versus Ibelaavioral explar ilion [Or the 
Telationrship. Ationg the sample females, initial differences 
in birth intervals between wolniel with and without child
mortality experience were largely eliminated when appro
priate controls were introduced for variations in lactational 
amenorrhea. This findig is consistent with a growing body 
of research indicating little replacement effect or other 
belhavioral responses to child mortality for birth intervals 
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when biological factors such as reduced lactation are 
controlled. 

In contrast to the findings on birth intcrvals, individual 
experience with child mortality was significantly related to 
th1e number of additional children desired and to the use of 
contraception. In addition, conunnity-lcvel experience 
with child mortality was related to use of contraception. 
The findings suggest that child mortality ioes influence re-
productivc bchavior, but the mechanisms through which 
such effects operate are more complex and less direct than 
has been assulned. 

One conclusion emerging from recent work is that re-
placemt effects of child Mortality ,rc likely to differ by 
the society's stage of demographic zransition. In popula-
tions with very low rates of contraceptive ase, and in which 
fertility is quite high, few effects of a child-replaccment 
motivation are likely to be observed. Inpopulations with 

tends to obscure the price-consumption relationship be
tween income and human fertility. Second, tileprice effect 
operates primarily through increased opportunity costs of 
female time and through parental desires for more highly 
educated and healthier, better-nourished children. Both 
price effects are, of course, likely to be closely related to 
family income, i.e., higher female opportunity costs reflect 
a greater female contribution to family income, while 
higher income contributes to higher education and health 
expectations for children (Birdsall 1977, p 83). 

The empirical literature provides no evidence of a con
sistent relationship between farm-family income and family 
size? in developing nations - likely because of the links be
tween family income, nutrition, and family labor utiliza
tion. There islimited empirical support for the notion that 
higher farm income can be expected to bring about 
consumption-ttility-induced reductions in desired family 

very low or 11ouse of coltraceptives, pregnancy rates are all-size as farm families with greater income desire higher
ready quitc high. Thus, itsChowdhury ( 1970, p 260)ct ill. 
state: "even ifwomien with child los.; were to desire con-
sciously to replace lost children and acted accordingly. it 
would be very difficult for them to achieve concept;on 
much more quickly than other women." Replacement sirat-
egies are more likely to be observed ii populations farther 
alone in the transition from hi libirth and death rites to low 
rates (Taylor et al.1976, Chowdhiury et all. 1976, Preston 
1978). This con)clusion suCests talt effects on desired farn-
ily sic/.e of food and agrictltural policies which operate 
through a,behavioral response to variation ininfant and 
child mortality are likely to be asociated with a falling de-
sired family si.,cinStage II of deniographic development. 

FOOD AND AGRICULTURAL POLICY 

AND DESIRED FAMiLY SIZE 


priced (e.g., better-educated) children, and families "trade
off" higher-priced children for a smaller family size. 

Studies of child costs in developing nations have tended 
to focus on education as the price factor over which parents 
have the greatest discretion. However, the results of the 
limited number of empirical studies that have looked care
fully at tilequestion of educational costs and fertility among 
rural families in the LDCs (less-developed countries) are 
mixed. Repetto (1976) notes that the results of the Rand 
studies of Chile and the Philippines show negative coeffi-
Lients for school-enroll ment rates. Similar results were 
found in the Rand Thailand study; however, that study used 
chi!d schooling as a variable to neasure child cost and used 
provinces as the unit of analysis, with the result that the 
magnitude of the negative coefficient was small (Maurer et 
ai.1973, pp 22, 24). Inthe Pilippines, PaquT)u,,d the 
quantity-price trade-off framework, and included provincial

l)esired family size is hypothesized to vary according to in- expenditures on education per student as a variable inre
dividual faiilies' estimates of the utility associated with ad- gression to predict individual women's fertility. He found 
ditional children and the costs of obtaining those utilities, that although the signs of' the coefficier, of this variable for 
As iitdCl aiove, l,,sircd family size can aiso reflect parental different saiiipies and equations were "generally negative," 
e\tiericice regaidifi ilil'ant and child mortality ind ihence is they were statistically significant only for his "low 
suh.jecl to influence tlitztgli' food policy designed to im- education/rural subsaimple." 
prOVe nutriti ',,.T11 discutSsion below is limited to addi- The Value offChildren (VOC) studies of' the East-West
tiorial chamige, inldesired (aiiil. size resultiiig from the il- ("enter hivC carefullyIIieasured parental perceptions of 
palt of' agricullural policy oii c0nsnuiilitiOn utility, security 
utility, and income utility. 

Agricultural Policy and Consumption Utility 
The impact of agricultural policy on desired family size, op-
crating through tIleconsuiniption utility associated with chil-
dren, may ie Iound in the relationship ietween f'aiily in-
come aid fertility. At the farni-fimily level, children can le 
viewed tsa c,,risuiiition good, which pel'lits the use of the 
f'amily or liotsehold-(leiiaiid-'orI-ciildrenIiiraework, 
based upon the concepts of the "new household econoii-
ics." In (lis framework 'child services'- are COiSttillied by 
the household, and because children are not considered to 
be an inferior good, th1l demand for children increases with 
income and falls with rising prices. 

Enmpirical measures of the income effect onrthe demand 
for children among farm f'ailies of developing nations are 
difficult to obtain. First, farm-family income is closely re-
lated to the use of f'amily labor, including child labor, which 

costs of children's schooling. I-lowevei, tileresults of corn
parisons of these perceived costs with fertility desires are 
not unsistent. In the Phhilippines, where 85 percent of the 
parents expected their sons to finish college, the effect of 
the cost perCe.itiOi on additional children desired was insig
nificant once noneconomic "values" were accounted for 
(llllataio 1975, pp 115, 136). However, cost perceptions 
were significaitly related to ideal family size (Bulatao 
1975, 1i 145). i Thailand, Buripakdi (1977, pp 62, 85) 
lound no significant correlation between the expected cost 
of children and total number of children wanted; yet in tile 
rural sample. 36 iercelnt of tilerespondents would want 
imiore children if CLucation through college were free. Edu
cational aspirations for daughters were found to be nega
tively and significantly related to desired family size and, in 
general. "Thai respondents perceived the financial burden 
of having children to be high" (Buripakdi 1977, p 62). 

An important study of the quantity-price trade-off among 
rural families in developing nations is that of Dyck (1979). 
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Drawing upon a sample of 436 fiarm households in the Cen-
tral Plain region of Thailand, Dyck used a two-stage-
regression technique to relate income, educational expecta-
tions for individual children, and fertility. Using a number 
of individual household and village-level variables, he ex-
plains 38 percent of the variation in the expected school 
level of individual children. Aiong tile significant varia-
hes is family income, which is positively related to educa-
tional expectations for children. In the second stage of tcie 
analysis;, the average educational expectations of each fe-
male for her children is comhined with age off the female, 
marriage duration, and educational attainment of the female 
to predict total expected completed family size. 

The resulting fert lIity equation explained 25 percent of 
the variation in total expected completed family size anmong 
the sample women . Other than female education, each vari-
able was significant at the I percent level with the expected 
sign. Significantly, tlie negative i ipnact of educiional x 
pectations was second only to llalt associated with marriage 
duration, suggest iing a potentially important price effect on 
fertility expectiations. 

An extension of this work is represented by Ron (1980) 
who estimated a hon seiold-econo nic Model Lsillg tie saime 
data used by Dyck in a less formail lodel. Roo's findings 
strongly support tile existence of an incolie-induced 
education-family size trade-off aion Thai rice farners. 
Using the individual data. l)yck and Ron were able to dCm-
,.nstriute that, amone farm families iin the Central Plain Re-
gon of Thailand, income is positively associated with 
greater educltional expectntiolis for children (or higher-
priced children), and that higher educational expectations 
for children were significantly and negatively related to fer-
tility. 

CLc,,,ly, ,jc stdieCarCrcquired to coi11irii1 tile results 
obtained under different cultural settings and with a wider 
variety of child-price Factors. But tile stUdies support the no-
lion thait agricultural policy designed to raise income amui, 
farn families may result iin lower desired family size as 
families seek to provide greater eLucatiOnal olporttlies 
for fewer children. 

Agricultural Policy and Security Utilty 
The hypothesis that large t'amilies, piirt Uliry sons, result 
from parental desir for old-age security is attractive intli-
lively as well as theorctically. Hlowever. empirical tests it 
tie hypothesis are limited in number and those available are 
al the aggregate level (Freedlman 1963; Holm 1975). From 
a policy perspective, it appears critical that the level and 
certainty of future security to be obtained froll children be 
empirically coimpared wvith those of' alternative invest-
llients..' 

Within the rut 1I sector, the principal store of veitl is 
laind. l.aind ownership c:,,) mlerate a. incoime strealmi be-

yond the period durii hic hfamilies 
management or labor return. [hus, conceptually it is likely
that agricultural policies lire'It-d at hroadening land owner-
ship will reduce desired famiily size through reduction inithe 
weight assigned to future parental security obtained from 

Freecdinam ( 1903) and I ulin 1975) pro\ ide support l lic ,:t.regatt level 
for ihe seckriiv hYi 'olwsis, 

children. The limited literature regarding variation in family 
size ainone land owners, tenants, and landless laborers sup
ports (in general) such a conclusion. 

Three studies in the Philippines (Hawley 1955; Schutjer 
ct al. 1980: and HidaI 1978) have investigated the influence 
of land tenure oil fertility. Hawley found that Farm tenants 
had higher fertility in all age groups of w,omen except one 
- those 35 to 44 years of age. Schutjer et all. (1980), using 
a village-level sample in Lutzon, f'ound that the direct effect 
of land ownership on fertility was positive. More impor
tantly, however, the indirect effects - operating through 
female education and village-levei traditionalism - were 
negative. In addition, the indirect effects were stronger than 
the direct effects, resulting iin an overall negative relation
ship between land ownership and fertility. Similar results 
were found by Hiday (1978) who reported a negative rela
tionship between land tenure and fertility among farm fanii
lies in two Mindanao comiMMunities. Owners and part
owners had tie lowest fertility. 

It has proed difficult to sort out empirically the impact 
of land ownership on fertility from the impact associate(" 
with farm size and access to land, and the institutions asso
ciated witi ownership. Manmdani ( 1972) argued that among 
Indian farmers in the Punjab, high fertility (many sons\ rep
resented a iiiealis of acquiring land, holding on to land, and 
obtaining maximul benefits from tile land through tile 
elimination of hired labor. In such circtunstances, concern 
over long-term security is only olle of a number of motives 
for acquiring land. 

Equally important is the work by DeVany and Sanchez 
(1977) ill Mexico, where findings indicate that a negative 
relatioiship between land ownership and family size can be 
offset by pronatalist conditions governing land ownership. 
Specifically, they argue that the ejido system of granting 
rights to land on a usufruct basis creates a series of 
pronatalist incentives; incentives which raise fertility. 
These incentives inclhde (DeVany and Sanchez 1977, pp 
713-744): 

)Idtio. Children are productie at an early age;
( I h 
their direct labor services may augment those of the par
ents to increase the tttal product attainable from the I'ali
ly's small plot. 
(2) Inrtmporal 1caion. The uncertainty of rights 
in tie land, including tile lack of salability, limits the de
cree to which the f'amily will depend upon investment in 
its farm or in crops and other assets tied to land ins it 
lllealis of distribtiilg present production forward to tile 
future. (Further) uncertainty will make lenders reluctant 
to lend to ejidatarios, since the loan calnlot be secured by 
tile land. 
(3) Land Retenlion. Givcn tile political ni ture of tile 
ejido, a large family is an asset as i political base. The 
more members a falily )ias who are of voting age or of 
hii thgeo r i iacqUire the larger is the coalition ofmore land, 

and allies who would block discrelionary en
I'orcenient of the law that may deprive the family of its 
rights to its land or other resources of' the cjido. 

To test their hypothescs, DeVany and Sanchez examined 
the ef'ccts ofl the ejido system of lauld distribution ol the fer
tility of' women inl 48 rural municipalities iii the state of 
Mexico, which surron ds Mexico (ity . They, Iound that a 
high ratio of ejidatarios per woman within a municipality 



was related to a greater incidence of marriage and higher considerable support for high fertility. 
fertility. Regardless of tihe measure of ejjidat ario el'l'ect used, A nuibher of unanswered quest ions remain - partiCu
all were positively related to Iertility. DeVaiy MId Sanchez larly, the importance of other forms of wealth as substitutes 
(1977. p 761) suggcest that reducing the uncertainty associa- t'or land in providing parental security, and the relative ima
ted wih ejido land, restoring the land market, and initiating portance of security versus current inCome and other varia
steps to improve markets would reduce ejidaiarios' incen- bIes in 'ertility decisions. Nonetheless, it does seem likely 
tives lor hieher fertility, that agricultural policies directed at broadening land owner-

Recent ailvises of 'ertility' hehavior aimong rural families ship and/or other continuing illcome strealis will exert a 
in Thailand and lEg vpt more nearly capture tihe relationship dowiward pressure oin desired f.anily size aimong rural 
between land ownership and fertility operating through se- households through susltitulion of1 land I'or children as a 
curity utility ('ialainwone et al. 1979: Stewart 1980). Both store of wealth. 
analyses empli1loy imiltiple-regressioll techniques ill all analy
sis ofI Illilv-,izc variation aiilone flarl 'alilies wilh vary- Agricultural Policy and Incolne Utility 
int! decreos of lald ow1neiship. In both cises, with culiti- Agricultural policy can also al''ect fertility by cipcrating 
vated arl'el, in1cOlle, and a sei t'ofdellogralhic control through tie incomile utility generated by children. This e' 
v'ariable s incInded. kind OWnerslhi it1as inllCafi'diy tihe pro- fect depcilds utipon I) tile iinpact of agricitural policy on la
portion of lanid Cultivatel which wis owned by, the famnily bor income generated by children, and 2) tile relationship 
was negatively and significaitly relatedito fertility. In f'act, between child-labor income aind ferlilily. Thus, if high fer
other than the deniographic coitrol variables of a,,e and age lility anong flarin fainilies is supported by the ecoionlic 
al imarriage, land ownership was tile nlosi ilmptllant Vari;- contrihution of' children, and agricultlural-policy actions iii
hie in explaiiing variation ill total fertility alngl the fltene the deland for labor, it follows that agricultural 
samiiple falilies in E-gypt and Thailand alike. Spccilic me- policy may have an inpact on fiaimily decisions regarding 
sutits were as follows: fertility beCalse of its ef'ect oil the economic contribution 

o1fchildren to I'armanliuily incowie. 
Elipirlical evidence appe.rs to support the notion that 

.. .I'aniily size is positively related to the econolic contribu-
Standardized Betas tion of chiifdren. Blanskola and Evanson (1978) found a very 

Variables Thailand Egypt strong positive relationship between fertility, the earning 

Farm size 0.0476 0.0571 abiliity of children, andi their contribution to faniily income 
(1.74)' (1.47) ii rural Philippine households. Rosenzweig and Evanson 

Land ownership --0.0814 -0.0858 (1977) found similar evidence in India. A major empirical
-(2.97) -(4.02) sludy of' child contributions to family income in Thailand 

Income 0.0149 0.0301 (Buripaikdi !977, pp 102-107), foMlnd that most Thai re
(f.540) (0.79) spolidents answered a question regarding the advantages of 

Female education 0.0316 0.0319 having children as heing I I companionship aiid avoidance 
(1.15) -(1.51) of loneliness, 2) economic and general help, especially in

Female age 0.6358 0.7714odag.ail)cot iifyfteI 
(22.37) (36.32) C01nlni' -3)of"tle fanily name. li the rurilAge at first marriage --0.3351 0.2223 portion of the sample, peoplie mientioned econoinic help and 

- (2.07) --(10.57) thC conlinlity of the I'aniily nanie most ol'ten. Buripakdi 
N 775 851 also found thal cxpected help from children w:is positively 
R

2 0.44 0.63 associIaed with the nunber of' clhildren. Rural people were 
... . iiimre likely than urban people to note tlie iiportance of eco-

Student I-value. nonlic lielp from their sons and daighters, such as help in 

the household, in the faimily business, in raising other chil
dlren, and in tle shiing of financial responsibilities. 

At a policy level. a prograii d'irecteld at inicreasin f'aril size i developing coiiitries it is also Lllite coiiiii1oi for sons 
through aland-redisrihultion sliciiie which iitLides owner- Or dilaghters to be eiployeld in a nearby town or village 
ship will likely have IWo cotllradictory ilplCits on fmllilV while cot0illtlill to live Oil the famiiily farill . Mueller (1976) 
size. Land ownership will tend to riLuecC flertility by proVid- ;aigues thal this ofl'l'-farni enploymienit f'roii the rural sector 
ing all alterniative iealls of stippuort to paltsll in oldilae illd May serve 'for a tiinie to enhance the econonic value of cliil
by encouraigiin ieater ii~netmen ii child cicaiomi. Si- drn iild, hice, may justify high hirth rates. But ofl'-farl 
iiluitaneouslV, increas ini a\veraC firl size Will iicease emiployiieit may also have repercussions which should 

the nIiallii! I'or farii labor amld hence, creale pronatalist ienl to lower birth rales (Mueller 1976, P1328). Mueller ex
pressure. plains that if' the children work oif the 'airin for ai long tiiiie, 

Fiially, it is iniportant to note tial althoughiell Iwo stul- this may cauise a wcakening of* family ties; that is, the faiinl
ies of' land ownlrship reportedl alOVe (\Which f'ocus Ol the ily becomes a collection of' people with diverse individual 
f'anily or household as the unit of analysis) represent a sig
nificani imiprovenienit over iiiost lrci sttiilics which 
have involved areal aiialy'ses, societies the sectiril,- l~liL,', viiiin so i t..... through incasung il h producii of Inil, h.or, can also 
f'Crtility relationshil iny Ile ill) individual rliher than a1 failn- olenili'il inlu, nc- tl sired lamily ,i/. Sinilarlk ;is noted hy Sctliliz 
ily issue. [or csailiplc. ('aii ci .ill. 11)79) f'lnd thti ini rurl I tunnt). ilhe puleilial coollli ion ol a child io lanily incomc also depends 
B3anglaileh a lack ofl cconoiic seclrity Ior WOlleni iovides upon social ailiitudi's hoard child-lahor praciiics. 



economic interests. The lack of f[anily cohesiveness would 
weaken the expectation that children will share their income 
with parent;. Moreover, having a large nunmber of children 
may cease to provide influence, status, and security for the 
family, once it is recognized that sons call no longer remain 
in the village. 

Empirical evideiice also supports the proposition tiat. g-
ricuttiirl policy can infltence the deinand for fIanily labor 
of the type children can provide. Studies of the high-
yieldiing variety (IlYV) technology clearly indicate that in-
creased labor requirements result from tihe adoption of the 
HYV package (Schutjcr and Vin Der Veen 1977, p 25). In 
addition, Merrill (1975, p 2) has shown that agricultural 
mechanization in developing nations Im'ay reduce the de-
mandI for fa mily labor: 

Mechanlization which replaces aiinimal poiwer usually re-
suits ina reduction in labor inputs. The amount of reduc-
tion in labor inputs depends or: the particufar crops, farni 
size, and extent (as well as types) of mechanization. Dur-
ing the early stages of mechanization of grain production, 
labor requirements may be reduced by as much as 30 to 
40 percent." 

Sub-national analyses on this topic in Latin America in
chide tie work of Flicks (1974) on rural and urban areas in 
Mexico from 1950 to 1970, and Merrick's (1978) analysis 
ol" 155 microregions in six Brazilian states in 1970. Hicks 
used arablc land per worker in agriculture is i proxy tor the 
inconie-earning potential of children in rural areas of 
Mexico. Regardless of the interpretltion given to the 
Iand/worker ritio, greate r ratios of land per worker were as
sociated with higher fertility in rural areas, which Hicks 
(1974. p 414) takes to mean that "fertility is likely to de
cline in response to a decrease in arable land per agricultural 
worker." Merrick in his analysi, of Brazilian data also 

"oundland scarcity to be an important factor influencing 
fertility. 

Size of holdings of an individual f'ainily has also been re

fated to fertility ini number of LDCs. These data provide a 
better indication of the demaid for cld labor fron tie per
spective of tiledecision-iaking unit. Rosenzweig and 
Evanson ( 1977, p 1075) found that land size (which they as-
Sutiiie to be conipleinientary with child labor) had atpositive 
and significant effect on fertility within a simple of 189 dis,
tricts inIndia. This finding was supported by family d.ta 

What isgenerally lacking inte literature, however, a.re collected by Driver (1963) in central India. Driver found 

studies which directly relate rural-policy actions to the de-
niand for cliId labor and to subsequeiit fertility. Perhaps tle 

set of' literature which comes closest to dealing with the 
complete relaltionship is thit relating land availability inr-
ral areas to family size. Thus, land a.vailability provides a n 

indirect measure of the relative demand for labor, and hence 
of the potential income contribution of child labor. This re-
lationship has been examined historically at the aggregate 

ereater numbers of children in the landless and siall-
Iaudholding class. Similarly, Kleinman (1973) used -,n in

acreage per fartiig household as a meastire of landholdings for 315 districts of India in 1961. Hefourd the cultivated acreage per household to be signifi
fond 111C i vt are ae perti l d t be r

ii n i - ervi 

Studies of' liiited scope inl Bangladesh report conflicting
Iindins on the elatonship (f size (f holdings to fertility. 

level where the riajor concern has been to explain the in-nit

pact on fertility of settlerient patterns aind prograls de
signed to increase thle nmber oi' farm Sites available., The 
historical sturdies of' the Ulnited SIlates, ('aiada, aind eastern 
Europe suggest that infrontier areas tileavailanility of eas-
ily aiccessible land was anil of the highimnportantdetrrinin",it 

levels of' fertility which chaiacIterized these recgions Ir


r111uc 
their settlerient (Easterliri 1976: Forster arid 'Iuckor 1972:ei, 
Leet 1976 Yasuba 1962). As frontier areas became more 
densely settled and land became increasingly scarce and ex-

Ierd iei f i ' ridilferitpensive, fertility declined. The more recent work of' aidi,

et al. ( 198 1 ),i using historical data froii Pennsylvania, 
clearly indicates however that it was the avaiiability of hard, 
rather than siiply aifrontier environent which accounts 
f'o d uring Se ttle e nt.r h igh fetilit y' nm 

Recent work in land availability in the I,.lN,,-devcloped 
countries is consistent with the historical work in Europe 
and North Armerica. Beaver (1975) examined land availa-
bility and fertility aimong 24 Latin Aimericain countries for 
each 5-year pcriod between 1951 and 1969. Although his 
primary interest was ill testing a illodel of derilogr.iphic train-
sition, he incluided as a riieasure Of lnd availability the nat-
ural logarithl of tihe titil land area per 1,000 rural popuil-
tion, weighted by the percent of' the popuilin tht was 
rural. The weighting was eniplo)'Cd to reflect the asSeilllCd 
decreasing importance of' ind to fertility with incre,ising ur-
banization. lie f'oundihe eff'ects of lind availability on h'er-
tility were "strikingly confirmatory" arid suggested that this 
variable be inchluded intransition riodels (Beaver 1975, p 
130). 

latif and Ch0wdhury (I siunif'icant positive1977) report ;it re. 

lation between size of landholdings and fertility in i north
erB n hiehlag ,h tn relationship itlill Southern 

ern atgladesh village, lit no ra onshi ansitlrvilIlage. Stoeckel arid Chowdliury (I1909) fo i adod 
.
 

ings to be negatively related to actual Iertility in the Cormilla 
it wawii'I'harafa i gladeshIi, yet a later report fol ower ldesired f'ainily size and geater approval and knowl

o cr 
geracefiiiio those (f low aidhioldine st.-Iris(Stoeckel and ChOWL1tlir', 1973). Resohlion of' these 

t c
 
findings must iecessarily await further empirical
 

work.

Three studies which included data on lliolilis ard 

fery iurirswho in e ont results iard 
1969. i96ruraran I more c resti fai 9 9 0 i,9h jan ian 19 78 ). A glhajanian view s i ,.! +.lli 
ily as the basic unit of lrOdlCiit l in rural coriiniunities, aind 

family labor and land as tlc najor inputs to tileproductive 
proccss. Thus, with size of landholdings as a fixed factor in 
prolductiOn, larter holdings were expected to relate to larger 
f'amily sizes. The eiipirical results supported this expecta
tion. Size of' holdings was strongly and positively related to 
'ertiliny inig a saiple of 5(15 rural households in southern 
Iran. Ajanii (1976) found i similar' patteii ariiorig rural 
households illsix villages north of Shiiraz. 

The contribution of child labor to the positive relation be
tween size of holdiis aid fI'anily size received inldireCt slp
port f'rotihe 1975 Survey of Fertility in Thiliand (SOFT). 
As ii part of a larger fertility survey, respondents were asked 
about the need for children's help in ii faimily enterprise. 
Replies were categorized into perceived advantages of' ii 
large farnily. The percentage of respondents mentioning Ila

t0
 



bor contributed by children as ar; advantage of a large far-
ily increased directly with the size of holdings, ranging 
from a low of 4 percent among families with no farl busi-
ness to 50 percent of those with holdings of 2 1 rai or more 
(Arnold and Pejaranonda 1977, p 8). Farmers with employ-
ees were slightly less likely to mention a large family as an
advantage, indicating that where nonfainily labor is being 

used, one incentive to higher fertility may be reduced. 
Whether such perceived advaltages were related to actual 
higher fertility among farmers with larger holdings was not 
examined. 

Recent work by Chalanwong (1979) also provides 
strong direct empirical support fOr the importance of child 
labor as a determinant of fertility. The importance of child 
labor, as measured by the proportion of fainily labor pro-
vided by children, was positively and significantly related 
to faniily size among Thai farl failiies when income, 
ownership status, cultivated acreage ,and a nuruber ')fde-
mographic variables were included. Chalanl ong et al. 
(1979) reported similar results when they used the propor-
tion of child labor available that was actually used, as a 
measure of the importance of child labor to the l'arni enter-
prise in a later study. 
IllSummary, the available evidcncc supports the notion 

that access to land at the national, regional, or individual-
family level is likely to result ingreater economic returns to 
child labor, and hence contribute to the maintenance of a 
higher level of desired family size than would prevail 
should land be less available. Similarly, the literature re
"ardini individual farii size and land availability supports 
the iore general proposition that tileimlpact of agricultural 
policy on the dliililrod f(Or labor whi c.hildren call provide 
iscritical to the fertility impact of the poilicy. Moreover, tile 
gene rally negative an1d perhaps greater imipact of land own
ership oin fertility nitigates against simple interpretations 
regarding tile potential fertility impacts of a land
redistrihtliom policy. It the negative inipacts of increasing 
land ownership are stronger than the positi'e eftects of 
increasilue si/e of holdills. then careful attention should be 
given to the condilions under which id is redistributed. 

POLICY APPLICATION 

The desigin Of' fertility-sersisti\e aLeriCuhltral Mid rural-dc
velopluent porlicy for a n;tion reqtuires algricultural, iristitu
tinir:l. lrnd sociuI-eCunorlic tla ;rtbuut the nation and the 
target poipulation. The generalized nriodel ant ermpirical re
stilts presented in the prCx iorrs sections specify reltionships 
thlt underlie the intecraction het\ceri rural pollicy ard human 
fertility ariul srrooeIcrupirical., b.sCd caMSatioir. When 
colihinied %\itlh coultr.,-specific dtll and ai\ ses. tile 
tranework Mid eipiricrI rc,,ults, ,iuld 11r0\.e ursebul in as
,es,,iri tile potential lcrtilit\ irlipact ot lterria 'iverurral poli-

A iltrliber of crcr01tioi, cllllerc Iroll tire review thal 
indicate Ire r;ll t o:, pt s'ibc irrtcractirr that ia\ be Le
eloped h\ coirllt\ ;r ir is the for1ntla;li,, asis ltbr polic , 

tion. 
arl pOlic\ Jird x\ 

owrccrihip \\ill e\rlt (h\rrd on dcsircd 
Il .'\gri)u lth ~roirrm'r, hich increrse land 

likcl\ pressurc 
ftariily size M11r 1lli 11C thrrourih tire substittionrrr husehold, 
ob lanl chilrtlrcr a "tore ot wealth:1or r", 

(2) Development activities which increase the demand 
for chil lhibor at the f'arn level (such as increasing farm size 
or irrigation) v.i spi9!trihute to tilemaintenance of a high 
level of desired fanily size by raising both tileopportunity 
cost of child education and the family income contribution 
of children

(3) Agricultural price and incoie policy designed to raise 

inconi among farm families will facilitate a lower family 
size desire as families seek to provide greater educational 
opportunities for a more-limited number of children; 

(4) In very-low-income nations or among low-income 
segments Of rural Populations, food policy which operates 
to improve nutrition and give related protection against in
fectious disease, may, when combined with agricultural 
policies that increase food output and farm income, have a 
positive impact on the level of natural fertility. 

In general, the idea that fertility behavior of farm families 
may be influenced by the manner in which agricultural 
change is brought about has received only limited consider
ation. The conceptual framework and empirical generaliza
tions described here demonstrate the potential of agricul
tural policy to influence human fertility in rural areas of 
developing nations. What remains is the addition of specific 
country data that can be combined with tilemore general 
findings to provide the basis for the design of fertility
sensitive national agricultural and rural-development pol
icy. 
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Population growth and food supplies, two major forces 
shaping national economic and social well-being, increas
ingly shape patterns of economic and political intercourse 
between nations. Starting in 19,5, researchers at the Agri
cultural Experiment Station of The Pennsylvania State Uni
versity sought to understand how family-size decisions and 
food-production activities are related at the individual farm 
level. In many developing nations the majority of the popu
lation is rural-farm in composition, and farm families make 
time majority of food-production and family-size decisions. 

This bulletin represents a summary of initial research ac
tivities of the Agricultural-Demographic Project. As such, 
the report provides a framework for identifying the links be
tween agricultural policy and fertility, and reviews empir
ical evidence on the interaction between human fertility and 
policies designed to influence agricultural production in ru
ral areas of developing nations. A number of generaliza
tions which point to connections between agricultural pro
duction and fertility have emerged; these may be developed 
as a basis for policy formulation by individual country anal
yses. 
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