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Abstract
 

This paper reviews the existing anthropological evidence concerning
 

the old-age pension motive for fertility behavior in rural areas of
 

From this review several important implications
developing countries. 


for economic modelling of the relationships involved are derived. A
 

as direct effects of
framework capable of analyzing the indirect as well 


the introduction of a formal old-age pension system is developed. Tile
 

sense that household structure, marriage,
framework is modular in the 


fertility and resource allocation dec.sions are analyzed in separate out
 

interrelated modules is developed and then tested utilizing panel and
 

cross-section data from rural India. Policy implications and suggestions
 

for future research are also derived.
 

The paper develops a modeling framework for analyzing the direct
 

and indirect effects in fertility of ????? and applies that framework to
 

panel data from rural India.
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The purposes of this paper are (1)to review the cultural, social,
 

and economic institutions and other circumstances which condition the 

actions of individuals and families, including childbearing, in rural
 

areas of developing countries (LDCs), (2)to present an analytical
 

framework consistent with the findings of that review that can be used
 

both for investigating the role of the "old age security" motive infer

tility and related decisions (such as marriage and household formation)
 

and for assessing the potential influences, both direct and indirect, of
 

introducing a social security system on fertility in such countries, and
 

(3)to provide some preliminary empirical estimates based on panel house-


India for testing several important componhold survey data from rural 


ents of the analytical framework.
 

Our presentation begins in Section I with our review of the
 

relevant literature on household structure, marriage, old-age security,
 

and fertility.- While this review reveals considerable generality in the
 

areas of LDCs, it gives special attention to
conditions prevailing in rural 


the conditions of rural India from which the data used in the study
 

are taken.
 

Section IIpresents our modeling framework. Incontrast to much
 

of the recent economic modeling of such relationships which tends to
 

emphasize the simultaneity of the static and dynamic decisions involv

ing fertility, marriage, labor supply and education, our approach is
 

modular. The modular approach allows for interdependencies among
 

these various household decisions, but more realistically recognizes
 

both that the timing of the individual decisions is far from simul

taneous and that the influences exerted on such decisions by different
 

individuals or groups thereof within the household unit vary quite
 

significantly from one decision to the other. SpeciFically, the
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modeling framework isdivided into four distinct modules, each dealing
 

with a different decision or set of decisions. Module I develops
 

an overlapping generation model for analyzing how living arrangements
 

or household structures are determined. Given-the structure of the
 

household, Module IIdetermines the age of marriage of both marriage
 

partners, and finally, conditional on household structure and the age
 

of marriage of both marriage partners, fertility behavior is determined
 

inModule III. The fourth module which determines the allocation of
 

household resources is inthe process of development.
 

Section III presents some preliminary empirical estimates from
 

rural Indiar data of some of the theoretical relationships specified
 

in Modules I, II and III, derives some tentative conclusions and contains
 

some suggestions for future research.
 

I. DECISION MAKING WITH REGARD TO OLD-AGE SECURITY, HOUSEHOLD STRUCTUPE,
 

MARRIAGE AND FERTILITY: THE ANTHROPOLOGICAL EVIDENCE
 

The purpose of this section is to provide anthropological and other
 

evidence in support of the following hypotheses, some of which are at
 

odds with the conventional formulations of economists:
 

1. that the old-age security motive is of potential
 

importance in fertility behavior in rural areas
 

of LDCs;
 

2. that age of marriage and household structure are
 

important intermediary steps between the old-age
 

security motive and fertility;
 

3. that not all of the relevant decisions in these
 

steps between old-age security and fertility are
 

made by the same individuals or groups thereof;
 



4. 	that household formation/partition decisions
 

are strategic economic decisions resulting
 

from the interaction of household heads and
 

their male offspring;
 

5. that marriage decisions are investment deci

sions which inmany developing societies are
 

made primarily by household heads on behalf
 

of the houseiold as a whole; and
 

6. that fertility behavior, although influenced
 

by age of marriage, household structure, and
 

the resource allocations of household heads,
 

is also strongly influenced by wives who have
 

a special interest in old-age security.
 

Our presentation is divided into the following sections:
 

Section A which deals with the importance of the old-age security
 

motive for fertility, Section B which concerns the choice of the
 

appropriate decision-makin(, unit, namely the residentiaI household,
 

Section C which treats the variations in household types over time
 

and space, Section D which deals with the determinants of household
 

affiliation and partition (ecisions, Section E which concerns, the
 

allocation of the household's resources including marriage decisions,
 

and finally Section F which focuses on fertility decisions and infant
 

mortality and the interrelationships between them.
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A. The Importance of the Old-Age Security
 

Motive in Fertility Behavior
 

Although until relatively recently only a few economists, notably,
 

Leibenstein (1957, 1978), Boserup (1965), Clark (1967), Neher (1971),
 

Mauldin et al (1974), and Willis (1979), have given much attention either
 

in their theoretical models or empirical studies to the old-age secu':.y
 

motive for fertility, it has certainly not gone unnoticed among rural 

sociologists, anthropologists, and family historians and particularly
 

among those who have done much interviewing in LDCs and especially in the
 

rural areas thereof.
 

The potential importance of the old-age security motive for fer

tility arises primarily in rural areas of LDCs because of the absence
 

of alternative vehicles for obtaining old-age security in such settings.
 

Capital markets are often so limited or nonexistent in rural areas of
 

LDCs that tiere may be virtually no physical assets that can be accumu

lated and then sold for sustenance during old -,ge.
 

Several reasons may be cited for the incompleteness of capital and
 

land markets in LDCs. First, the property rights of private individuals
 

or households over appropriately accumulable assets like land and capital
 

are frequently restricted, making it illegal for such assets to be bought
 

or sold. Second, since the value of land tends to be considerably greater
 

to those with long experience with and intimate knowledge of specific 

land parcels, land is likely to be much less valuable in the market than 

it is to the households who have used it,thereby discouraging its sale. 

Third, while in principle indebtedness should be expected to force in

debted owners to put land and capital on the market to pay off their 

debts, inpractice the labor, and commodity markets are so closely interlinked 

with those of land and capital that it becomes uneconomic for creditors to 
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do so. Fourth, other available assets, such as foodstuffs, livestock and
 

financial assets, are unfortunately subject to rapid rates of depreciation,
 

either real as in the case of livestock and food, or financial as in the
 

case in which inflation eats away at the value of financial assets. Fin

ally, the unequal distribution of assets plus the usual problems of the
 

scarcity and the high cost of knowledge make for high transactions costs
 

which,once again, discriminate against transactions in markets dependent
 

on pervasive information.
 

Even if there were physical assets that could be accumulated and
 

then decumulated during old-age, there would likely be excessive risk in
 

so doing. For example, the value of private accumulation may be rendered
 

highly insecure as a result of law and order break downs, threats of inva

sion by landless squatters, uncertainties with respect to government po

licy related to land tenure and reform, uncertainties with respect to
 

natural catastrophies such as floods, droughts, volcano eruptions, and the
 

unforseen consequences of various sudden man-made catastropies, such as
 

radioactive or toxic chemicdl contamination, and other forms of water and
 

air pollution, and/or the mere systematic and pervasive effects of un

wanted ecological consequences.
 

Still another reason ;hy other assets are not likely to.be as effi

cient as children in providing for old-ag3 security is uncertainty with 

respect to the timing of o,-age disability and death. If one knew these 

with certainty, one would ki,ow how much of such assets would have to be 

accumulated. Not knowing them, however, and in the absence of sophis

ticated financial instruments for purchasing old-age annuities, trans

fers from children are the most efficient and perhaps ever the only sources 

of such annuities [Parsons (1977)]. On occasion, as for example in the
 

medieval English manor document by Homans (1941, p. 149), these intra
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familiar intergenerational transfers take explicitwritten contractual form. 

(For more contemporary examples, see also Sussman, Cates and Smith (1970)] 

Finally, even if there were viable and dependable means of accumu

lating and then decumulating assets, dependent old persons would not be able
 

to purchabe the goods and services they need in local markets, and
 

hence all the thrift in the world would do them little good (Ben-


Porath, 1976). On the other hand, children and grandchildren can
 

produce the required goods and services and, particularly if one
 

trains them to be loyal, can be extremely efficient and reliable
 

sources of such serv'ices. This is not to say that asset accumulation
 

is irrelevait; indeed the promise of inheritance of such accu'mlzted
 

assets can be an important instrument for inducing the loyalty of ore's
 

children 'Parry, 1979; Smith, 1978; Parsons, 1977). *AsKingsley Davis (1955) in
 

reviewing the experience ina number of countries put it: "Young adults
 

can thus provide (through children) security for their old age even
 

when few (ther means are available, and they are encouraged to do
 

so by their elders."
 

Naturally, such conc:tions are not universal. Some societies may
 

have well-established communal mechanisms for caring for their old and
 

disabled citizens. Extra-familial private philanthropy or official
 

government programs could also be highly developed in certain societies.
 

Indeed, social security and old-age pension systems have now been adopted
 

throughout much of the developed world; although significant declines in 

fertility have accompanied the spread of social security indeveloped 

countries and in the urban areas of LDCs, the direction of causation 

has not yet been established.2 Old-age pension systems are, however, still
 

a rarity in rural areas of developing countries.3 Hence, we hypothesize
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that the old-age security motive can be an important motive for fer

tility behavior in rural areas of LDCs.
 

In the following paragraphs, we demonstrate the apparent pervasive

ness of the importance of the old-age security motive in rural areas of
 

developing countries with some examples chosen primarily to illustrate
 

that the motive isnot limited to narrow geographic areas or special
 

institutional circumstances.
 

Among societies where interviews have turned up the importance
 

of children as sources of old-age security are:
 

1. Java (Nag, White, and Peet, 1978)
 

It seems that, to a very great extent, parents
 
rely on their own (in:luding adopted) offspring, etc.,
 
at least for their imnediate, day-to-day support.
 
A couple with few or ni living children is often eager
 
to adopt one or more, preferably from among the children
 
of a sibling or other close relative, precisely to ersure
 
this kind of support. (p.299)
 

2. Nepal (Nag, White, and Peet, 1978)
 

this indicates Lhat here, too, most elderly
 
persons depend on the'r children, children's spouses,
 
or grandchildren. (p.299)
 

3. Solomon Islands (Keesing, 1970)
 

4. Japan (Smith, 1977; Arnold et al, 1975)
 

5. Mexico (Ryder, 1976; Van Keep and Rice-Wray, 1975;
 
Nugent and Gillasriy, 1979)
 

Note for example in t;v Van Keep and Rice-Wray KAP study that
 

almost 40 percent of the urban women interviewed agreed that "having
 

many children is a guarantee of being well-looked after when one is
 

old."
 

6. Botswana (Mueller, 1979) 

The desire For large numbers of children on the part of poor 

rural women probably is motivated by this striving for security rather 
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than by the value of child labor (p.30).
 

7. Kgatla, South Africa (Nag, 1962)
 

Among the principle factors behind the high level of fertility
 

was the fact that"parents rely upon their children for support in their
 

old age" (p.29).
 

8. Ceylon (Nag, 1962)
 

Old people depend on their sons for economic
 
security. Often aged parents, especially
 
when widowed, live with the eldest son. (p.45)
 

9. China (Lang, 1946) 

10. 	 The Chagga of the foothills of Mt. Kilimanjaro in East Africa
 

Moore (1978) summarizes the plight of the old women in the village
 

without married sons by saying...."The flaw is that, lacking sons with
 

families nearby, they find themselves surrounded by kin whose interest
 

in them is secondary rather than primary in the Chagga hierarchy of inten

sity of relationships and obligation."
 

11. Yugoslavia (SimIc, 1978)
 

"However, most Yugoslavs would undoubtedly consider that in the 
normal course, of events children will care for their elderly parents as 
a moral imperative and that parents in turn will view this relationship 
not as one of demeaning dependence but rather as an opportunity to fur
ther engage in the exchanges which have typified their entire life 
cycle." (p.103) 

12. 	 Korea
 

According to Arnold et al. 1975, 71 percent of rural respondents to
 

questions about the value of children indicated that they expected to
 

rely on children for financial support in old age.
 

13. Philippines [Arnold et al. 1975]
 

14. Thailand [Arnold et al. 1975]
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15. 	 India (Nag, 1962; Babu, 1979; Vatuk, 1980a,b,
 
Mandelbaum, 1974)
 

"InIndia it is expected that when a person grows old he will be
 

provided a home by his married sons." [Vatuk (1980b, p. 4)]
 

sons are the only reliable form of social security for the
 

aged in the traditional system"....... "Itis generally agreed that
 

providing for old age is one of the major motives for a high rate of
 

reproduction, particularly among rural Indians"[Vatuk (1980b, p. 5)]. 

Although stressing the sensitivity of rate-of-return-to-children calcu

lations to rather arbitrary assumptions about cost, age, and value of 

first productive work, etc., Cassen (1978) points out that the 

rationality of investmenzs in children in India hinges principally 

on the fact that (1)these investments are a form of forced savings, 

which is important when incomes are as low as they are throughout
 

India, and (2)these investments provide a reliable source for old
 

age support relative to ocher forms of investments or insurance.
 

From the interviews with household heads drawn from the Additional
 

Rural Income Survey data that will be utilized below, it can be
 

seen that more household heads gave the old-age security benefits of
 

children as their rationi.le for having children than for any other
 

reason.
 

This brief list of icieties in which the old-age security motive
 

has been alleged to be of considerable importance in fertility behavior
 

is certainly incomplete. Undoubtedly, it can easily be supplemented.
4
 

Of course, this is not to say that it is the dominant motive or that
 

people who mention the old-age security motive in interviews may not
 

be attributing to this motive what are closely related but nevertheless
 

distinct kinds of motives. By the same token, however, other motives
 

...... .
 

http:rationi.le
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mentioned in such interviews, such as "survival," "viability," the
 

desire for survival of the family line, prestige, etc. may well be
 

proxies ordisguises for the old-age security motive. Hence, there is
 

very considerable prima facie evidence for the relevance and importance
 

of the old-age security motive for fertility in rural areas of LDCs.
 

One of the barriers to theoretical and empirical analysis of the
 

security motive has been the difficulty of separating out the inter

dependent dcterminants of fertility and other closely related forms of
 

behavior, and to distinguish causes from effects given the interde

pendencies between the various motives, circumstances, and responses.
 

For 	this reason any adequate analysis must take into account boti tile
 

relevant institutional circumstances and the context within which
 

fertility and other decisions are made (Carter and Merrill, 1979; 

Birdsall et al., 1979).
 

B. 	The Choice of the Appropriate Decision-Making
 

Unit for Household Decisions
 

Economic studies have often taken the decision-making unit for
 

granted, merely adopting that unit, be it the individual, the house

hold head, or the firm, which happens to be analytically or statistic

ally convenient. Once the decision is made, the tendency in the lit

erature toward more sophisticated general equilibrium models (as opposed
 

to the earlier partial equilibrium models) has brought with it the implicit
 

assumption that the unit of analysis, i.e., the decision-making unit, is
 

conrnon to all the decisions made simultaneously. This assumption of a
 

single utility function,when applied to household demographic behavior,
 

implies that the welfare of children and other family members enters the
 

utility function of the single decision-maker even in cases where the.
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objective is to explain the determinants of family composition (Nerlove,
 

1974). In our opinion, in the context of demographic behavior and
 

household decisions, this assumption is not sufficiently realistic,
 

quite possibly invalidating the conclusions derived from such studies.
 

Specifically, on the basis of our reading of the anthropological
 

literature, we consider it more plausible to argue that different
 

decisions, though interdependent, may be made by different individuals
 

or groups within the household.
 

The first issue to be faced is that of the appropriate unit of
 

analysis for studying household behavior. Indeed, there is some
 

controversy on the issue, some (e.g., Kessinger, 1978) arguing that
 

the common property holding group is the more appropriate unit of
 

analysis, others arguing that a higher level, e.g., the :lan, tribe,
 

or set of persons with couivmon kinship relations, is the appropriate
 

unit of analysis. Althoujh there are merits to these perspectives,
 

we find compelling the following arguments in favor of the residential
 

household as the basic unit of analysis.
 

First, although broader kinship relations can be important in
 

various circumstances; as Shah (1974) has pointed out, interhousehold
 

relationships cannot be properly understood unless one starts with a
 

satisfactory analysis of intrahousehold relationships and of the way
 

in which the household functions. Second, as Ben-Porath (1977, 1980)
 

has emphasized, the importance of transaction costs in poor rural areas
 

of developing countries mitigates against trarsactions outside of 

the household. Although there may be important rituals and other 

exchanges that transcend the household, there are certainly many more 

transactions that take place within the residential household. Third, 

the distinction between the residential unit and the property-holding 
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unit may not be very important. Numerous studies have shown that the
 

correspondence is in fact quite close in rural LDCs, and in those rela

tively few instances where groups have separate residences but common
 

property such arrangements may be only temporary ones representing a
 

traditional phase on the way to complete partition-of both property and
 

residence [Simic (1978), Parry (1979)]. In any case, because the fre

quency of contact and the scope of interrelations and coordination
 

among members of a common residence are greater than among those in
 

a common property group, the choice of the residential household would
 

seem especiblly appropriate in the analysis of fertility behavior.
 

As Carter and Merrill (1979), Nag (1962), Shah (1974), and otiers
 

point out, however, it would seem important to allow for different
 

individuals or subunits of the household (especially in the case of
 

"extended" Family households) to play different roles in different
 

decisions. Clearly, different subgroups are relevant in deciding
 

whether or not to live in a joint family or to separate; the head
 

of the housThold may be the relevant decision maker for many decisions,
 

especially those involving the allocation of resources; wives are of
 

special importance as far as fertility decisions are concerned; indi

viduals and nuclear husband-wife units may be the relevant decision
 

makers in determining living arrangements and migration patterns. The
 

relative importance of different individuals in some forms of behavior
 

may vary from society to society, but within any society certain norms
 

can generally be detected (Nag, 1962).
 

C. Variations in Household Type Over Time and Space
 

Once one adopts the household as the basic unit of analysis in
 

the rural LDC context, one has to come to grips with and take account
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of the considerably greater diversity of household types that exist
 

compared to LDCs. Households vary widely in size and structure in most
 

rural areas and may be subject to systematic changes over time. These
 

changes, moreover, may be intimately related to the fertility and other
 

decisions made within the household (Carter and Merrill, 1979; Birdsall
 

et.al., 1979).
 

Of particular interest and importance for fertility behavior are
 

two complementary hypotheses: first, the hypothesis of a secular
 

trend in household type toward the nuclear type that dominates in
 

"western" developed countries (Bailey, 1957; Epstein, 1960); and
 

second, the hypothesis that the institution of the extended family 

contributes to the high fertility rates prevailing in most rural 

areas of developing countr4es. For example, Davis (1955) argues that 

extended families would fao,' high fertility rates by lowering the 

costs of bearing and raising children, by reducing the age at marriage 

as a result of removing the nee,i to accumulate savings for household 

formations, and by increasin(; the incentive for awife to have children early 

in marriage so as to induce her husband to split off from the parental 

household, thereby protecting her from her in-laws. (See also Lorimer,
 

1954; Davis and Blake, 1956.) The transition from "traditional" ex

tended family hojseholds to nuclear ones would then be expected to
 

lower fertility rates gradually over time. Despite their seeming
 

plausibility, however, both component hypotheses are open to challenge.
 

First, there does not seem to be any compelling evidence that
 

there has been a general trend toward nuclear households. Indeed, if
 

anything,the evidence seems to suggest that no discernible trends are
 

in evidence, despite substantial economic and social change. This
 

evidence consists of both historical studies for developed countries
 



14 

(e.g., by Laslett, 1972; Goody, 1972; Smith, 1978; Goody, Thirsk, and
 

Thompson, 1976) showing little or no evidence that developed countries
 

had ever been dominated by anything but nuclear households, and historical
 

studies for LDCs, e.g., by Kessinger (1974), Orenstein (1961), Gore
 

(1968), Rae ('1968), Karve (1963), Avalaskar (1966),.Shah (1974, and
 

for India, by Cohen (1976) for China, Little
Kolenda (1967, 1968) 


and Price (1974) for Africa, and Fukutaki (1967) and Smith (1977)
 

for Japan, inding little or no evidence, other than legend, myth,
 

and social and religious norms which may not necessarily have been
 

based on historical experience (Shah, 1974) that extended households
 

had been more common inearlier times.
 

The second hypothesis, that of higher fertility in extended family
 

households than in nuclear households isalso open to'challenge on
 

several grounds (Stykos, 1958; Burch and Gendell, 1972.; Carter and
 

Merrill, 1979). While the possibility of living in the extended family
 

may make it easier as far as the couple is concerned to marry and
 

raise children, the joint household as a whole has to face up to 
the
 

costs of financing marriages (which include both bride price or dowry
 

payments and the costs of often elaborate wedding feasts and can thus
 

be major investments as far as the household is concerned) and of
 

feeding and raising the children in those households.
 

Historical studies in Europe and elsewhere, moreover, have revealed
 

cyclical movements in household size, thereby demonstrating that both
 

nuclear and joint households can be consistent with either high or
 

low fertility (Laslett, 1972; Tilly, 1978). The historical cycling
 

evidence has been supplemented by the cross-sectional observations by
 

Nag (1962) and Goode (1963) suggesting that fertility behavior of both
 

nuclear and joint households can vary considerably as conditions change.
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This evidence greatly weakens the case that there must necessarily be
 

systematic differences between nuclear and joint families with regard
 

to their fertility behavior.
 

Empirical studies of India by Nag (1967), Pakrasi and Malaker
 

(1967), Bebarta (1977) and Shah (1974) and of other countries by
 

Freedman, Takeshita, and Sun (1964), and Liu (1967) have yielded
 

ambiguous results. Much of the ambiguity of the results may be
 

attributable to the rather arbitrary distinctions that have frequently
 

been drawn in such studies between those households that have been
 

classified as "nuclear" and those that are "joint" or "extended"
 

(Shah, 1974) and from other shortcomings in data and research de

sign (Bebarta, 1977; Shah, 1974; Burch and Gendell, 1972). Since 

the household structure tends to vary with the life cycle of the
 

family, itwould seem important to distinguish the character of the
 

household of current residtnce of the woman from that of residency
 

in childhood, upon marriage and a!! during her fertile years (Burch
 

and Gendell, 1972). Most ii.lportantly, as Shah (1974), Burch and
 

Gendell (1972), Parry (1979), and Carter and Merrill (1979) have all
 

persuasively argued, there may be a self-selectivity bias problem
 

and also interdependencies between fertility and household structure
 

suggesting the need for a nore complex analytical model and testing
 

procedure inorder to separate out other differences such as wealth,
 

occupation, education, and religion, between nuclear and extended
 

households and to determine tie extent to which household structure
 

causes fertility rather than vice-versa. Parry (1979), in particular,
 

has stressed the possibility that differences in fertility behavior
 

among the wives of male siblings living within a joint household may
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be a determinant of household partition. Shah (1974), Vatuk(1980a,b),
 

Keesing (1970), Bebarta (1974), and Smith (1977) stress both the
 

relevance of the joint household as far as old-age security is
 

concerned, and the relevance of old-age security to fertility.
 

The lesson to be drawn from this literature is unmistakable.
 

For any satisfactory treatment of the relation between old-age
 

security and fertility, one must not only take household structure
 

and changes therein into consideration, but also account for the
 

interdependencies among wealth, income, iiheritance rules, the shares
 

of household subunits in full income and expenditures, marriage costs,
 

mortality, and of course, both houhold structure and fertility.
 

D. Determination of Household Affiliation
 

and Formation/Partition Decisions
 

The fact that households go through a life cycle with respect
 

to size and structure has been acknowledged inthe previous section.
 

Indeed, Fortes (1949), Goody (1958, 1972), and others have suggested
 

that this natural life cycle of the household is its most important
 

feat:ire, and suggesting that the position in the life cycle may be the
 

most important and perhaps even sole determinant of household size and
 

structure.
 

More detailed investigations, e.g., by Kolenda (1968), Shah
 

(1974), and others, however, tend to illuminate the rather wide
 

variations that exist in household structure even after taking position
 

in the life cycle into consideration. Although most households may
 

follow the life cycle, ingeneral, there are certainly non-random
 

variations in degree and timing (Parry, 1979). Thus, allowing for
 

differences in institutional conditions, region, status or caste, etc.,
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still leaves a great deal of variation in household structure to be
 

explained, and furthermore, begs the question of why such differ

ences should exist.
 

Much of the anthropological literature quite naturally focuses
 

on the personalities involved, and in the Indian context pays con

conflicts that
siderable attention to the rivalries and personal 


the adult femal2 members in joint families, therebyarise between 

attributing partition decisions within joint households to conflicts
 

which would seem to be both random in occurrence and in the long run
 

almost inevitable. Recently, however, an important minority of anthro

pologists, e.g., Shah (1974), Kolenda (1968), Parry (1979), Carter and 

Merrill (1979), have become increasingly skeptical of this view, finding 

variables that .seem systematically related to the probability that 
these 

conflicts result in partition. 

Although personalities undoubtedly come into it,
 

such decisions are not, I suggest, a purely random
 
man's sudden
outcome of individual whim, or of a 


realization that he can no longer face the prospect of
 

living at such close quarters with his brothers. The
 

crux of the case I shail argue below is that these
 
pattern which can only
individual decisions conform to a 


be understood in the light of a set of material con
straints imposed by the employment and inheritance
 
prospects of men, and by marriage strategies of fathers
 

vis-a-vis their children. (Parry, 1979, p. 179)
 

Household affiliatio, and composition are in this light the out

comes of individual or grcup strategies of how to maximize one's 
situation
 

given the relevant resource and other constraints. They are the net re-


What forces
 
sultof various competing centrifugal and centripetal forces. 


of each kind can be identi fied? Most observers have found that the factors 

to vary with the type
and their relative importance tendinvolved 


of relation--the father-son or intergenerational relations generally
 



being stronger and subject to somewhat different pulls and pushes than
 

those between siblings.
 

Perhaps in order to reduce transaction costs (Cheung, 1972), such
 

norms which can be deviateJ
relations are generally subject to societal 


from only when one iswilling to pay a price in terms of moral and
 

other sanctions. Both the norms themselves and the sanctions against
 

In India, for example,
their violation vary from society to society. 


rethe norms and the moral sanctions on those who sever familial 


lationships prematurely (as for example the partition of a household
 

son prior to the death of his father) are considerably stronger
by a 


As Parry
in the case of father-son relations than in other cases. 


(1979) points out, it is the combination of these societal norms and
 

environmental constraints which conditions household affiliation
 

and hence formation and partition decisions.
 

In any single instance partition-takes place
 
because individuals decide that it should and this
 
decision is made within the context of certain
 
demographic, economic, and moral constraints. It
 
is these constraints on choice which generate
 
regularity or frequency inempirical form. (Parry,
 
1979, p. 155)
 

. . .individual and group self-interest (i.e., what
 
was economically rational) varied widely. As a result,
 
the economic value to an individual living within a
 
joint family or of making use of the authority structure
 
and role relationships of a joint family . . . also
 
varied widely. (Owens, 1971, p. 223)
 

Chief among the forces of attraction is almost certainly the
 

mechanism for
security motive. Large, complex families provide a 


pooling risks. The advantages of joint or extended households need
 

not be confined to the security motive and the risk-sharing advantages
 

of cohesion. Nevertheless, the rilevance and importance of the old

age security motive is a major consideration in favor of cohesion with
 

respect to fathers and sons and their respective wives and children
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(Shah, 1974, p. 50). Even those observers, (e.g., Cassen, 1978), who
 

have failed to see household affiliation as a rational decision, and
 

those who have failed to appreciate the other advantages of the joint
 

household, such as economies of scale and specialization, have not
 

failed to appreciate the risk-sharing advantages of the large ex

a strong
tended household. For example as Cassen (1978, p. 76), 


critic of the system, expressed it:
 

In a society lacking in communal supportiveness,
 
where the powerful use and perpetuate their advantages
 
in every conceivable way, the family becomes for most
 
people the only source of security. It is an inefficient
 
and in some ways a cruel one; itwill continue so until
 
an alternative appears.
 

The old-age security benefit to the old of living injoint family
 

arrangements accrues, of course, only if one's children are loyal and
 

provide intrafamilial transfers. Loyalty, however, is something that
 

parents can at least partiflly inculcate in their children, and
 

numerous field studies hav2 noted the many sometimes subtle ways in
 

which children are trained to be -oyal. Normally, the mother plays
 

an important role in such training, and this may not be entirely
 

accidental considering that inmany societies wives are younger than
 

their husbands, making-it likely that they will become widows, and
 

hence a high proportion of old-age dependents are, in fact, widowed
 

mothers [Vatuk, 1980a,b].
 

The reasons why joint family living arrangements have advantages
 

as far as old-age security is concerned are several. Certainly the
 

aforementioned higher transactions costs of extra-household activities
 

relative to intra-household ones and the absence of markets for the
 

goods and services that old-age dependents need in rural areas of
 

developing countries have a great deal to do with it. Also, there
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are the advantages of scale and division of labor given the specific
 

A rather
factor proportions of supplying those goods and services. 


neglected advantage isthe fact that living in an extended family with
 

one's parents may help inculcate loyalty, providing an important
 

example to oy having a demonstration effect on one's children,suggest

ing that they, too, should take care of their parents in their old age.
 

There ara, of course, ways inwhich such goods and services can
 

be provided to old-age dependents without joint living arrangements,
 

such as when the old-age dependents live next door to their providers
 

making it easy for food, clothing, and the like to be brought in. This
 

goes back to the choice of the decision-making and statistical unit,
 

discussed in 3ection B above, where the balance of pros and cons
 

seemed to fa'or the household as the most appropriate unit in most
 

but not all circumstances. Although the living-next-door arrange

ment may be aiclose substitute for joint living arrangements, it is
 

certainly not a perfect substitute, and separate living arrangements
 

may considerably reduce the costs of coordinating decision making
 

and resource allocation between the households, even though they
 

are within the same family, and in close proximity to one another.
 

The recent studies of Bebarta (1977), Shah (1974), and especially
 

Parry (1979) are the source of many additional hypotheses about factors
 

affecting the decision to live together or apart.
 

(1)Inheritance and Wealth
 

The prospect of inheritance is certainly an important instrument
 

that older persons have with which to induce flows of desired goods
 

and services from their potential heirs. Inmost societies inheri

tance generally goes from fathers to sons (or mothers to daughters
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inmatriarchal societies). Insome societies, such as those in
 

parts of Africa, inheritance goes from brother to brother. Not
 

surprisingly joint households among siblings are more common in
 

the latter societies whereas joint households among parents and their
 

children are more common in countries where the former types of in

heritance rules dominate (Goody, 1972). Inmost societies where
 

inheritance goes from father to son, land and other accumulated endow

ments are not transferred until death of at ledst the male parent,
 

The
and sometimes also not until the death of the female parent. 


threat of non-bequeathal iscertainly an important tool in the hands
 

and minds of parents to instill loyalty on the part of their children,
 

especially in societies in which accumulations of land and capital are 

difficult to accomplish. 

be constrained by certain institutional
Its effectiveness car 


rules and constraints such as those of primogeniture or equal division
 

rules (which may have been cstahlished to control fraticidal murders
 

and disruptive fighting). Its effectiveness can also be reduced
 

by the absence of competition, as when there is only one potential
 

Parents can make this tool more effective by having several
heir. 


children or indeed several male children in patriarchal societies.
 

Fit the circumstances
Notably, however, the rules tend to be defined to 


and there is often consiG2rable deviation of actual practice from
 

official rules. (Parry, 1979 points out, e.g., that the Indian govern

ment's efforts to guarantee equal inheritance shares to female children
 

as to male children is disregarded in rural areas.) The effectiveness
 

of the inheritance instrument is strengthened if the parents can wait
 

until the last possible moment in naming their heir. When forced to 

make such a decision in advance of death, other things being equal, 
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there may be advantages to naming the youngest son as the heir since
 

the youngest son offers the greatest security by his higher probability
 

of longevity; and by holding off the decision until the youngest son
 

comes of age and is fully productive, the parent maximizes the con

tributions that he (she) is in the meantime able to extract from the
 

older sons as earners and providers to the joint family by holding
 

onto them as long as. possible during their prime working years.
 

Inheritaoce, of course, is ineffective if there is nothing to
 

inherit. Herce, the extent to which parents are likely to be able
 

to hold on to their children and indeed their loyalty by the be

queathdli promise should be positively related to their wealth.
 

(2) Other Advantages of Wealth and Land
 

Aside from its relation to inheritance and hence its ability to
 

induce loyalty in the form of intra-househcld intergenerational
 

transfers, the quantity and quality of land and other forms of wealth
 

can also have other cohesive influences. Children and siblings of
 

working age may have outside employment opportunities. Their willing

ness to remain in the joint household under the direction of the house

hold head will be affected by the differential benefits relative to
 

costs of remaining in the household relative to those of moving out in order 

to take advantage of those outside emptoyment opportunities. While there may 

be circumstances wherein one can work elsewhere than on the family farm and
 

yet remain in the household, there are certainly limits to such
 

possibilities and hence often a decision to work elsewhere is
 

accompanied by a decision to move out. In such circumstances, given
 

the available opportunities for off-farm employment, the more land
 

available within the household the higher will be the marginal and
 

average productivity of on-farm labor and hence the more likely the
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extra worker can be induced to stay on the farm and in the joint
 

household (or if there are no male children the more likely it is
 

-that husbands can be induced to marry-in with their daughters or
 

that sons can be adopted) (Fuller, 1976; Shah, 1974; and Parry, 1979).
 

Shah (1974) goes on to sugqest two additional reasons for the cohesive
 

influence of wealth: (1)that wealth or income isa cure for the
 

intrafilial feuds that develop, especially among wives in the joint
 

household, and (2)that wealth and income increase survival rates,
 

thereby making old-age dependency more relevant and important for
 

wealthier households.
 

(3)Fertility Differentials Among Couples
 

Living Within Joint Households 

If all male members of the household provide an equal share of 

the budget of the joint household, the propensity to partition will be
 

greater, the greater is the differential in fertility between the
 

wives of the married males, To avoid friction, fertility differentials
 

would have to be compensated for by differential contributions to the
 

household budget. Note, however, that children and wives can provide
 

at least part of these dif 'erential contributions.
 

The timing of marriages can also be a factor in partition. In
 

India, for example, where marriage costs are of major importance
 

in the overall household ;)udget, and a brother nas no responsibility
 

for financing the marriage of his brother's daughter after partition,
 

take place prior to the marriage of the
partition is likely to 


children of siblings.
 

Given the interest of wives in providing for their old-age
 

security via offspring and also for wanting to get out from under
 

the domination of her in-laws with whom she lives with initially
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(which isan especially understandable motive in the Indian context),
 

wives nay feel that having children early inmarriage would be
 

beneficial for them in part because it is likely to induce partition
 

of the joint household. On the other hand, once a wife becomes the
 

.mother-in-law in the joint family household, and assuming that she
 

already has had male children, it is in her interest to stop having
 

children in order to induce her sons to remain in the joint household.
 

This 	economic explanation would seem to explain the otherwise para

doxical findinjs of Bebarta (1977) that women in.joint households have
 

children earlier than other women but also stop having them earlier,
 

making it possible for their completed fertility to be lower than LhaL
 

of women living in nuclear households.
 

While anthropologists have put forward these and other interesting
 

hypotheses that have implications of potential importance for both
 

theory and policy with regard to fertility, their reliance on essentially
 

inductive techniques wherein their data generates their hypotheses
 

implies that these hypotheses have not yet been tested in any meaning

ful sense.
 

E. The Allocation of Household Resources and Marriage
 

Since for the most part there is coincidence between the property

holding group and the residential group, the household's resources
 

are generally utilized collectively and allocated by the household
 

head whose responsibility it is to resolve disputes about the fairness
 

of resource allocation within the household. Generally, household
 

heads allocate resources inwhat would seem a "rational" or "efficient"
 

manner 	(Parry, 1979; Carter and Merrill, 1979).
 

Given the variety of tasks that have to be performed within a
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rural household, only a small proportion of which are typically
 

marketed, it is not surprising that there is substantial room for
 

variation in comparative advantage among the different members of
 

the houserold and that a division of labor and degree of specializa

tion among tasks is arrived at. Almost all anthropological studies
 

provide at least qualitative pvidence of the marked extent to which
 

there is division of labor especially between sexes.
 

Even allowing for a considerable margin for error. inmeasurement,
 

virtually all time allocation studies (e.g., Dasgupta, 1977; Nag,
 

White, and Peet, 1978; Shah, 1974; Cain, 1977; Bond, '1971; Mueller,
 

1979; Da Vanzo and Lee, 1978), although drawn from a wide variety of
 

countries, demonstrate a high degree of specialization by age and sex.
 

In particular, young girls spend large portions of their time on those
 

activities, such as fetching water, cooking, food preparation, care for
 

the sick and disabled, sewng and repair work, that are in demand by
 

old-age dependents. Young boys sptnd substantial portions of their
 

time on animal husbandry, g.ithering firewood, and hunting and fish

ing; middle-aged men concentrate on the heavy agricultural tasks
 

and on civic responsibi-litias such as meetings; finally women spend
 

their time on housework, child care, food preparation, and in some
 

cases on marketing and agricultural activities. Old people tend to
 

remain active in primary ag.'icultural activities until later in life
 

than they do in DCs (Adams, 1972; Cardy, 1976; Harlan, 1976; Vatuk,
 

1975, 1980; Raj and Prasad, 1971; Mueller, 1976).
 

If as a result of changes intechnology, inmarket prices, in 

transport costs, or in institutions (such as the introduction of a 

social security system of old-age pensions), the household's mix of 
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activities changes, this change in the activity mix can bring about
 

a substantial reallocation of time to activities among members of
 

the common household, and can affect the relative value of having
 

different types of people in the household. In technical terms,
 

the shadow prices of the time of different sex and age groups can
 

,be affected, thereby also affecting the economic value of children
 

and hence desired fertility.
 

Such chdnges can also affect savings and investment allocation
 

decisions including marital fertility and adoption decisions. Many
 

of these inflIences can affect the level of wealth of the household,
 

and hence can affect the household's preference for the present cver
 

the future, end hence its savings and investment rate. For example,
 

increased commercialization may induce farmers to go i'nto debt lower

ing their wealth and thereby forcing themselves to save more (partly to
 

pay off their debts). Decreased infant and child mortality may leave
 

the household with more surviving children of any sex than they had
 

expected, maIing them feel wealthier, thereby possibly lowering 
their
 

savings and investment rate. Similarly, the introduction of an old

age pension system may make people feel wealthier and hence lower their
 

savings. Inthe rural developing country context, however, lower or
 

greater savings may translate intc a wide variety of reallocations
 

of the time and other resources of all members of the household.
 

Inall of these reallocation decisions the household head's
 

role is vital. The parallel in these allocation functions between
 

the role of the household head and that of the entrepreneur or
 

manager of the firm is striking indeed. The househild head's role
 

is to coordinate aid supervise the work of the household, to allocate
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people and their time to tasks, to either decide or exert leadership
 

in reaching dynami,. decisions such as the level of savings and the
 

allocation of investments including marriage. The household head's
 

most essential function is to guarantee the basic viability of the
 

household. The work of the household head and of the household as a
 

whole is likely to be most effective when his headship is unchallenged,
 

and because of close family relations in a common residence, there is
 

both good teamwork among household members and a considerable amount
 

of mutual trust, thereby avoiding the need to set up elaborate and
 

costly monitoring activities to detect shirking and self-indulgence by
 

individual household members.5 With more distant relations or unrelated
 

persons,the trust and intimite knowledge of the members of the house

hold team are likely to be weaker and hence the greater is the potential
 

for partition of the household.
 

The fact that headship is likely to be less open to challenge
 

in father-son relations than inrpiations among brothers or between
 

uncles and nephews, at least inmany societies, makes it likely that
 

father-son joint households will be more successful and be more
 

durable than intrageneratienal ones or those between uncles and sons
 

(Parry,1979; Carter and Mer"rill, 1979).
 

Part of the household head's function is also to train a successor,
 

which cannot easily be accemplished if the head refuses to turn over
 

some of his responsibilities to his successor. Learning-by-doing
 

would seem to contribute greatly to successful headship.
 

Household heads play important roles in the management of house

hold assets and in determining the rate of accumulation and the
 

allocation of resources. Although the available data areoften only
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anecdotal and qualitative, there is every indication that household
 

heads participate ina major way ineducation, migration, agricultural
 

investment, and marriage decisions. Since the household head normally
 

has considerable discretion over the allocation of resources, he can
 

exert considerable influence over the composition and structure of
 

the household inasmuch as he can offer inducements to stay or to leave.
 

Indeed, the household head is also likely to possess the power of ex

pulsion over household members, although (according to Parry, 1979 and
 

Carter and Merrill, 1979) this power is usually thought to be so
 

strong that it is in fact seldom utilized.
 

The household head's (and also thc non-head husband's) control
 

over fertility and infant mortality of his wife and of his brothers
 

and sons' wives isweaker and more ambiguous, and certainly more indirect.
 

Undoubtedly also its effectiveness varies considerably from one society
 

to another, and perhaps even from one head to another. The head is
 

certainly not without instruments. He can usually divorce his wife;
 

he can usually remarry after being either widowed or divorced and, ii
 

some cases, he can take several wives at once. As for the allocation
 

of resources, the household head may be able to encourage or discourage
 

fertility, but he is usually reluctant to interfere very directly in
 

the fertility decisions of other couples within the household.
 

Indeed, because (1)expenditures on marriage and adoption frequently
 

constitute a very significant part of overall household expenditures,
 

(2)the presence of male and female members in several generations is
 

of such importance to the short-run as well as long-run viability of the
 

household and (3)the timing of marriage and the choice of marriage part

ners are major sources of influence over fertility decisions, household
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heads inmany if not most rural societies play a very important role in
 

arranging marriages of daughters and sons. This power includes con

siderable and sometimes even unlimited discretion over the choice of
 

time, place, and partner-in-marriage.
 

As has already been pointed out, the bulk of the anthropological
 

evidence on rural areas of developing countries suggests that marriages
 

are more likely to be "arranged" or at least approved than are marriages
 

in more developed countries (Lang, 1946; Gore, 1968; Jahan, 1973; Goode,
 

1963; Dixon, 1976). Marriage also tends to be more essential in such
 

countries, inasmuch as the long-run viability of households requires
 

that the individual household have both male and female members, and
 

preferably those of more than one generation, so as to ensure comple

mentarity in production and consumption both in a given time period
 

and over time.
 

Household heads may invest very considerably in search activities
 

t,' assure that the wives they obtain for their sons be not only reliable
 

marriage partners for their sons and daughters, but also to possess charac

teristics of value to the household as well as to their sons. The head
 

can be expected to search for women who are capable of producing healthy
 

sons and daughters, and who are likely to be productive, hardworking mem

bers of the household, to be loyal to the household head and his wife so
 

as not to be likely to want to induce partition of their sons from the
 

joint household (thereby lowering the expected value of transfers from
 

children in old age) and also to be trustworthy and cooperative so as to
 

facilitate good teamwork among all members of the household.
 

The control of the head of the household over marriage decisions
 

isa part of his.control over all the property of the household in
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cluding its human capital. Referring to conditions that used to prevail
 

in rural China, Lang (1948, pp. 26-28) notes:
 

The head of the family was the oldest male
 
member . . . he held the title to all family
 
property and he alone could dispose of it,as
 
well as of the earnings and savings of all the
 
family n,embers. He settled the marriage of his
 
children and signed the marriage contracts.
 

As a result of marriage, the daughter who married-out is trans

ferred from one household to another. As Freedman (1961-62, p. 328)
 

expresses it:
 

Her m-,riage cut her off economically and as
 
a legal person from her own family and transferred
 
the rights inand over her to the family receiving
 
her . . . to a large extent physically, and in all
 
degrees legally, she was locked within her husband's
 
gates.
 

Again, teferring to China, Cheung (1972) calls attention to various
 

devices such as the binding of feet that were traditionally used to pre

vent daughters from running away from their new households, thereby
 

raising their value in terms of bride price. Inmany religious rituals,
 

couples are riot to see each other prior to marriage, thereby allowing
 

household heads to arrange marriages free from the interference and
 

expressed preferences of their children. Incontemporary times, of
 

course, the relative importance of "blind" marriages has diminishedbut
 

the household head still maintains considerable control over both the
 

timing and choice of partners in marriage, at least in rural areas.
 

The influence of the household head on the marriage decision contrasts
 

somewhat dramatically with the formulations specified inmany economic
 

models of marriage where it has become conventional to have the mar

riage partners themselves engaging in the search activities, the length
 

of search thereby determining in large part the timing of marriage.
 

In rural LDCs, search would seem to be much more of an activity of
 



31
 

the household head or of his agents including quite frequently former
 

members of the extended household who have married into candidate house

holds in other villages as well as professional marriage brokers.
 

Still another reason for the head of household's control over
 

marriage decisions of their children is to protect headship and the
 

authority of the head from emotional attachments that may arise when
 

marriage decisions result from the voluntary choice of the marriage
 

partners themselves. This can also be an explanation for marriage early
 

in life.
 

"Ifthe young girl or boy can be kept from members of the opposite
 
sex so that no emotional attachments can be formed and marriages are
 
arranged early, the bridt! and groom have neither independent emotional
 
nor independent socioeconomic resources with which to oppose such deci
sions. Thus itwas to the interest of elders who wished to maintain the
 
traditional family systei to arrange the marriage at as early an age as
 
possible." [Goode (1963), p. 105)]
 

Admittedly, however, there are other influcences which may tend to
 

reduce the influence of parents and the household heaO in ardnging or
 

even approving marriages of their children or other relatives in their
 

households. Education, for example, may tend to make children more
 

independent, both by keeping the children away from the household and
 

perhaps by changing their tastes, aspirations, and goals. Also, better
 

communications, commercialization, and other factors that are certainly
 

of growing importance mry tend to reduce the role of parents in educat

ing their children about the world, and in making marriage decisions for
 

them (Hull, 1978). Itwould seem important, therefore, to account for
 

the education of children, non-agricultural employment, and other fac

tors that might tend to reduce the extent to which marriages are ar
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ranged, and which also, of course, are likely to have direct influences
 

on age at marriage and hence on fertility.
 

Notably, several of these factors tending to reduce the role of
 

parents and household heads in particular in.marriage decisions (and
 

also to raise the age at marriage) are associated with urbanization. In
 

Hong Kong (which is almost entirely urbanized now) Mitchell (1971) netes
 

that 53% of women over 60 years of age said that they were introduced to
 

their husbands by a match-maker whereas only 1% of those 24 and under
 

said the same thing. Likewise, 66% of spouses 60+ years of age but only
 

18% of those 24 years of age and less said that their marriage was
 

either "o:'dered by parents or arrranged by a match-maker". Similarlj,
 

47% of those aged 60 and ove, said that they had no courtship bcfore
 

marriage iihereas only 1% of those 24 and less gave the same response.
 

F. .Fertility and Infant and Child Mortality
 

Traditional demographic transition theory has depicted the relation
 

between mortality and fertility to be a simple oae: namely, that popula

tion growth is atttributable to the rather long realization and adjustment
 

lag between decreases in mortality and subsequent decreases in fertility,
 

thereby ascrioing to mortality the role of an exogenous variable. This
 

theory and this role, however, are increasingly open to challenge.
 

First, recent historical studies have increasingly challenged the
 

view that fertility rate declines lagged substantially behind mortality
 

.rate declines in Europe, Japan, and elsewhere, and anthropological
 

studies have tended to reject the notion of a long adjustment lag in
 

contemporary developing countries (Carter and Merrill, 1979). This is
 

not to say that declining mortality rates are not responsible for popu
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lation growth in the recent history of LOCs, but only to point out that
 

the sharpness of the decline in mortality rates that developing countries
 

have experienced during these years has been without historical precedent
 

and that fertility rates have indeed been falling quite significantly,
 

especially during the last decade (Birdsall et al., 1979).
 

Second, as mathematical modelers of demographic conditions have
 

pointed out, stability or equilibrium in the relation between mortality
 

and fertility does not necessarily imply a fertility rate consistent
 

with zero population growth (Heer and Smith, 1969; Burch, 1970).
 

Third, the relation between mortality and marital fertility need
 

not be a very direct one for the overall relationship between mortality
 

and fertility to hold. -his is because much of the adjustment to vari

ations in mortality may well take the form of variatiorls in age at
 

marriage, rather than in marital fertility rates (Wrigley, 1978).
 

Fourth, changes in P.ortality can affect several other variables
 

with possible indirect effects on fertility. For example, as Ram and
 

Schultz (1979) have argued, the decline in mortality rates can affect
 

the rate of return to investments in human capital, especially educa

tion. This, in turn, can influence household savings, income growth,
 

sex-specific labor force participation rates, the entire allocation of
 

resources within the household, and in the long run even the structure
 

of the household. Any such changes can influence fertility, and can
 

also have consequences Fcr the direction of the intergenerational trans

fers within the household (Goode, 1963; Caldwell, 1976; Aries, 1965;
 

Doubert, 1970; Laslett, 1965; Laslett and Wall, 1972; Stone, 1977;
 

Thadani, 1978). As Birdsall et al. (1979), emphasize, the overall
 

effect of mortality on fertility can be captured only if one considers
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both the biological effects (such as the shock and disruption to house

hold activities that sickness and death of one's child may bring about)
 

and the eonomic effects including both the wealth and relative price
 

effects and both the static and dynamic effects of each. Notably both
 

the relative price and the income or wealth effects of mortality de

clines may vary significantly from one household to another depending on
 

the size and structure of the household.
 

Fifth, the direction of causation in the relationship may not be as
 

unidirectional as it had been assumed to be. Much recent work on nutri

tion and infant mortality has revealed that .fertility and birth spacing
 

can have important effects on infant nutrition and hence on the probabil

ity of survival. As evidence for the hypothesis that infant mortality
 

is at least partially endogenous in rural areas of poor, overpopulated
 

developing countries, Scrimshaw (1978) cites examples of extreme child
 

neglect ard even infanticide, the relation of the female work load to
 

infant mortality, the rather marked sex differentials in infant mort.1l

ity, and the positive relation of infant mortality to the time elapsed
 

from the ;mmediately preceding birth. Again as the above-mentioned new
 

historians of the family point out, expectations with respect to infant
 

mortality can be self-fulfilling and reinforcing. If one expects there
 

to be a good chance that one's child will not survive, one invests
 

little in the child in terms of time and emotional attention; as a
 

result, the probability of survival is reduced. Smith (1977) rather
 

.convincingly documents, with birth registration and census statistics,
 

the importance of systematic infanticide over long periods of time
 

historically in rural Japan. Cassen (1978), Parry (1979) and Mitra
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(1979) suggest that infanticide is not unheard of 
and enjoys the col

laboration of the wife-mother in it in contemporary 
India, especially
 

with respect to female children.
 

Some of these effects on infant mortality may thus 
be intended.
 

For example, the relationship between
 Others may well be inadvertent. 


close spacing of births and infant mortality, especially 
of the earlier
 

birth, is attributable to premature weaning of 
the infant from the
 

In the absence of sani
mother's breast to make room for the newborn. 


a relatively high

tary and nutritionally sound alternatives, there 

is 


not survive into adulthood (Khan,
probability that the weaned child will 


For additional evidence of this
 Hammer, and Lynch, 1977"; *tray, 1971). 


and other economic and social effects on infant 
mortality see Heller and
 

Drake (1979). Interdependence between fertility and iirfant mortality
 

can also be attributed to the practice of breastfeedinj 
and its effect
 

on postponing ovulation (post partum amenorrhoea). 
Th2 strength of this
 

effect is also affected by health and the nutritional 
status of the
 

mother (Butz and Habicht, 1976).
 

Additional evidence of the endogeneity of infant 
iortality comes
 

from (1) demonstrations zhat public health improvement3, 
such as malaria
 

and other disease eradication programs, and 
programs to supply potable
 

water and to provide sewage systems explain 
only a fraction of the
 

mortality decline in specific countries and 
(2) studios showing that
 

infant mortality has tended to decline more 
rapidly iii those societies
 

that have achieved reductions in the degree of income inequality, such
 

as Sri Lanka (Birdsall et al., 1979).
 

With respect to the important issue of the 
appropriate decision

makers(s) within the household with respect 
to fertility and infant
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mortality decisions, as has been mentioned abovc,*the role of the house

hold head especially in extended or joint households would seem to be
 

much smaller and more indirect than that in the other decisions which
 

have been reviewed. Most studies (e.g., Dixon, 1976; Salaff, 1972)
 

concede to the wife an important, if not dominant, role in fertility
 

behavior, especially in relation to how constrained she is in virtually
 

all other respects. Also in infant mortality, the wife-mother plays a
 

dominant role, although, of course, circumstances can be much affected
 

by the household structure and the static and dynamic allocation of
 

resources. Within the household not only are fertility and mortality
 

variables over which married women are likely to have more control, Lut,
 

in view of the likelihood of long widowhood, women also are likay to
 

have the incentive to exercise that control.
 

The importance of widowhood and hence of dependence on one's sons
 

can be setn in the fact noted by Vatuk, (1980b) that only 25% of all
 

Indian males over 60 years of age are without wives whereas over 70% of
 

all Indian women over 60 are widows. This large discrepancy is due in
 

part to higher remarriage rates for husbands than wives after divorce or
 

widowhood and also to the rather sizeable age differentials that gener

ally prevail Detween husbands and wives at first marriage [Vatuk 1975,
 

1980a,b]. Given that widowhood is such an important fact of life for
 

most women, that sons are a relatively reliable form of old-age security
 

and the various surveys [Vatuk, 1981] show that more than two-thirds of
 

elderly women in rural India live with their sons, it should hardly be
 

surprising that Indian women " .... generally begin to be concerned at a
 

fairly early stage of life with the need to provide themselves with a
 

male heir." [Vatuk, 1980b, p. 5]. As Ridker put it, "children, espe
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cially sons, may appear to be all that will save them from destitution
 

after their husbands are dead ...." (Ridker, 1976, pp. 9-10).
 

Another source of evidence in the anthropological literature for
 

the widowhood, old-age security motivation for fertility being especi

ally strong in females is the tendency for the wife-mother to be the
 

center and most effective promoter of the affectual links, the peace

maker between generations, and the fulcrum of stability of the house

hold. [Velez 1978, p. 159, Simic 1978, p. 102]
 

Many anthropologists, especially those working in Africa and in the
 

more primitive regions of other geographic areas, e.g. Fortes (1978),
 

explain the special interest in, and hence independence of the wife-mother
 

over fertility in terms of the substantial rights that she attains from
 

motherhood as opposed to the rather few rights that accrue to her on
 

marriage. Likewise, the prestige associated wih the demonstration of
 

fertility (but also the st'ame or blame for failure to conceive) is
 

focused almost exclusively on the wife rather than on the husband.
 

Still another explanation for the wife-mother exerting an inde

pendent (though perhaps rather constrained) influence on fertility and
 

child-survival in rural areas of LDCs comes from the literature of
 

social psychology. In thi, literature it is argued that degree of
 

agreement over action i.e., lack of independence of the wife-mother in
 

family matters, is positively related to the degree of communication
 

between spouses. The literature also provides strong evidence that
 

communication between spouses is much less frequent, complete and sat

isfying in rural areas of LDCs, and perhaps paradoxically especially so
 

in societies in which male domination of women is strongest, than it is
 

in developed countries. [See, for example Stycos (1955), Bott (1957),
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Blood and Wolfe (1960), Hill et al (1959), Yaukey et al (1965), Navran
 

(1967), Poffenberger (1969), Carlaw et al (1971), Mitchell (1972),
 

Knodel and Prachuabmoh (1976), Coombs and Fernandez (1978)]. Where lack
 

of communication and hence lack of agreement between spouses about
 

fertility are prevalent, it is implied that wife-mothers will exercise
 

independent influences over fertility Ar;d child-survival.
 

Finally, some psychologists have awgued that there is experimental 

evidence that women in different cultures are generally more risk-averse 

than men. [ ]. If so, this could provide an additional explan

ation as to why women are more concerned with old-age security than are 

men.
 

Whatever the cause or source o" the independent role of the wife

mother, the point is that there are very considerable grounds for be'iiev

ing that she may be able to play such a role when it comes to fertility
 

behavior even in societies in which males dominate females in virtually
 

all aspects. Indeed, in some societies as Fortes (1978) points out,
 

after marriage and the birth of the first child some of the property
 

rights over the wife's sexuality and her children accrue to her as
 

opposed to her husband or to the household in which she lives.
 

G. Implications Derived from this Evidence
 

From Section A above, there would seem to be very considerable prima
 

facie evidence in support of the hypothesis that old-age security is an
 

important concern in rural LDCs. This is because in such areas there is
 

a dearth of both (a) reliable assets that can be accumulated and subse

quently decumulated during old age and (b) markets for at least some of
 

the goods and services that elderly people require for survival. Section
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A also provides rather convincing evidence that rural residents of LOCs
 

tend to look to their children and especially to their male children as
 

sources of old-age support. As noted in Section F, this tendency is
 

most noted in women because of their greater expectations of a fairly
 

lengthy period of widowhood.
 

Sections A, C and especially D provide evidence for the fact that
 

joint living arrangements are a common and efficient means of providing
 

for old-age support in the form of intergenerational transfers. The
 

anthropological evidence in Section D, moreover, indicates that the
 

practice of joint living arrangements with one's parents may also be
 

useful for its demonstrat4on effect on one's own children of what they
 

should do for their parents in their old-age. Ample evidence in a
 

variety of institutional conditions is also provided f(,r the fact that'
 

property rights and inheritance rules are generally rigged insuch a way
 

that household heads, especially wealthy ones, have at Lheir disposal
 

rather powerful instruments of control for holding ont3 their children,
 

i.e., inducing them to remain in the parental household until their
 

demise.
 

Household affiliatirn and structure, therefore, are important links
 

in the causal chain betwern old-age security and fertility, especially
 

considering that the degree of extension of the household can exert a
 

variety of influences, both positive and negative, on fertility. Notably,
 

however, there is also evidence of potentially importait feedbacks from
 

fertility behavior to household structure.
 

Although already well established in the literature, additional
 

anthropological evidence was provided in Sections E and F for the propo

sition that completed fertility is likely to be rather closely related
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to age-at-marriage. Indeed, since household heads have relatively
 

limited direct control over fertility behavior of their daughters,
 

daughters-in-law, nieces, etc., age-at-marriage and the choice of part

ners in marriage are the major instruments of household heads over
 

fertility and thus constitute another important link in the relationship
 

between old-age security and fertility. Once again, however, the rela

tionship is not free of feedback effects from age-at-marriage and hence
 

marital status to household structure and old-age security.
 

What is important for the provisich of old-age security in a soci

ety such as India, however, is not simply births or even male births but
 

surviving male children. Considerable evidence is provided in Section F
 

for the view that infant and chIld mortality, to a much greater extent
 

than has generally been realized, are endogenously determined and affected
 

very considerably by the allocation of breast milk, time and other
 

resources by the wife-mother. Not surprisingly, therefore, there teid
 

to be important sex differentials in ir.fant and child mortality. Infant
 

and child mortality are also apparently very closely related to fertil

ity, child-spacing, and the sex ordering of live births. Fertility, on
 

the other hand, seems closely related to experience with and expectations
 

concerning infant and child mortality. Clearly, therefore, fertility
 

and infant mortality or survival are rather intimately interrelated, and
 

both must be considered in the satisfaction of the old-age security
 

motive.
 

Although there is some remaining controversy on the issue, the
 

evidence presented seems strong that the majority of "household" deci

sions in rural LDCs are made at the level of the residential household.
 

The household head serves the residential household as its primary
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decision maker, coordinator of activities, arbiter of disputes, and
 

allocator of its resources both statically and dynamically. Loyalty to
 

and respect for the household head are important charactersitics for the
 

smooth and efficient operation of the household and essential ingredients
 

to its preservation. Not surprisingly, therefore, there is evidence not
 

only of the tendency for household heads to reward the display of such
 

characteristics but also for the fact that the household head's ability
 

to hold the household together, especially his married sons, tends to
 

increase with the value of the resources at this disposal i.e. the
 

wealth of the household, and decrease with the quality and quantity of
 

external opportunities which are not only affected by location but also
 

by the age, sex and educational attainment level of the individual.
 

Household affiliation decisions and the resulting household structure
 

are thus not 'simply subject to the direct dictates of the household
 

head. Indeed, household affiliation decisions or out,:onles would more
 

realistically seem to be individual decisions, essentially the outcomes
 

the
of the interactions of different individuals or subgroups wiLi 


household head and/or with other individuals and subgroups within the
 

overall household.
 

As already mentionec., the evidence is also stroni that the influence
 

of household heads over fertility and infant mortality behavior is both
 

weaker and more indirect, the wife-mother having, in most cultures at
 

least, a somewhat larger and more independent role in such behavior.
 

Three important implications for how economic models of household
 

behavior should be constructed can be derived from this survey of anthro

pological findings.
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First, because not all household decisions are made by the same
 

decision-maker, it underscores the importance of correctly identifying
 

the appropriate decision-maker and the appropriate unit of analysis for
 

specific cultural environments if gross errors in specification are to
 

be avoided.
 

Notably, the identification of the appropriate unit of analysis for
 

LDCs would appear to be
some decisions incertain rural areas of some 


conventionally modelled.
different than that inother LDCs, in D~s and as 


For example, marriage decisions seem tc be largely household decisions
 

in rural LDCs such as India whereas theY, are usually considered to be
 

individual decisions in DCs and hence hzve typically been modelled as
 

such. The same may also be true for educational decisions. On the
 

other hand, because of the importance of the distinction between the
 

couple and the household and of the possible presence of several married
 

couples and of those of different generations within the same (joint)
 

household, itwould seem especially important to allow the wife-mother a
 

role in fertility and infant mortality outcomes in rural LDCs even ir no
 

such distinction between the household and the wife is important and
 

The choice of the appropriate unit of
therefore conventional in DCs. 


analysis, an issue which has been ignored by most social scientists in
 

their quest for convenience and expedience in research design, cannot be
 

ignored in the LDC context.
 

Second, even though many different kinds of "household" type behavior
 

are closely interrelated, because they are made by different individuals
 

or subgroups within the household, it ismost obviously incorrect to
 

specify them as being determined within a single simultaneous equation
 

system, as has become increasingly common among social scienitists and
 

especially among economists.
 



43
 

Last, but certainly not least, since all household decisions are in
 

fact made by or within households, and yet since there ismuch greater
 

variation in household size and structure among households in rural
 

areas of LDCs, the structure of the household can be of potential impor

tance in explaining virtually all forms of household behavior. In the
 

long run, the structure of the household, itself can be affected by a
 

number of influences both endogenous and exogenous to the household. In
 

order for the long run effects of various influences, especially those
 

concerning long run goals like the satisfaction of old-age security, to
 

be fully sorted out and measured, the indirect effects by way of changes
 

in household structure must be included within the anaylsis. Since the
 

determination of household structure has not been given much attention
 

by economists, and since the anthropological evidence concerning their
 

effects seems' to belie the stereotyped assumptions that are usually made
 

about them by economists, the explicit treatment of both the determinants
 

and effect of household truture would seem to be an extremely important
 

addition to economic mode isof household behavior.
 

Any satisfactory analysis of the effects on fertility of any funda

uch as those inmarket prices, technology, and
mental exogenous changes -.


institutions such as'inheritance rules or old-age pension systems, must
 

recognize all of these i;iterdependencies inwhat goes on within the
 

household and the feedba.:ks back-and-forth from within the household to
 

the household as a whole, which in the long run affect its size and its
 

composition.
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II. A FORMAL MODEL LINKING OLD-AGE SECURITY WITH
 

HOUSEHOLD STRUCTURE, MARRIAGE AND FERTILITY.
 

The purpose of this section is to specify a formal model of house

hold behavior which makes explicit the manner in which the old-age
 

security motive affects household formation and partition, marriage, and
 

fertility in less developed countries. The model is designed so as to
 

be suitable for analyzing both the direct and indirect effects of intro

ducing a formal social security system on these various forms of be.!avior
 

and to be sufficiently flexible so as to allow for various cultural
 

differences that may well exist between different countries or even
 

regions within a single country. In specifying the model, a concerteu
 

effort is made to be as faithful as possible, without adding unnecessary
 

complexity, to the findings of the survey presented above, and especially
 

to the conclusions stated in Section G of Part I..
 

The model is one of household decision making and postulates that
 

all household decisions are made rationally, in the sense that they are
 

motivated by a desire to achieve given objectives, subject to envirin

mental, economic, and institutional constraints and a set of initial
 

Within the context of the model, decisions are assumed to
conditions. 


be made by either the household as a whole or by individual members of
 

the household, implying both that many of the decisions may be closely
 

interrelated and that a!,:, or all such decisions may well be affected by
 

the size and structure of the household. In order to allow for differ

entiation in the identity of the decison makers and for variations in
 

the timing of the various household decisions from one such decision to
 

another, the interdependence of household decisions is represented by a
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This
 
series of interdependent models which we refer 

to as modules. 


approach contrasts with the approach frequently taken 
in which inter

dependencies are represented by a system of simultaneous 
equations which
 

can be traced back to one decision maker and one set 
of constraints.
 

consists of three distinct modules.
At present, the model 
The
 

first module focuses on the structure of the household; 
the second
 

module deals with the marriage decision for both males 
and females; the
 

In the not too distant
 third module concerns the fertility decision. 


future we plan to add a fourth module wherein the static 
and dynamic
 

allocation of household resources would be determined. 
In any case, the
 

The household
 
decision-making unit varies from one module to another. 


structure module adopts the individual as the decision-making unit; the
 

marriage module adopts the wife as the decision-making unit. Finally,'
 

the resource'allocation todule to be added later on 
will adopt the
 

The time frames also vary by module.
the unit of analysis.
household as 


an
 
The household structure nodule incorporates an infinite horizon in 


intergenerational model; the marriage module adopts the lifetime of the
 

"household" or the parents of the potential marriage 
partners as the
 

time frame; the fertility module adopts the lifetime of the wife 
as the
 

time frame, and finally, the yet-to-be completely formulated resource
 

allocation module uses the finite lifetime of 
the houseold with a con-


The
 
straint on end year capital stocks as the appropriate time frame. 


modular framework, whilr, placing restrictions 
on the decision-making
 

unit for specific decisions, allows for some 
variation in the choice of
 

the decision-making unit from one decision to 
the next, a feature gener

ally not available in economic models of demographic 
decision-making.
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A. The Household Structure Module
 

The model of hou.shold structure presented in this section focuses
 

on the relationship between living arrangements and intergenerational
 

transfer mechanisms. The family trnsfer mechanism wherein older adults
 

are dependent on their children for support, the private market mechan

ism wherein older adults are dependent on the purchasing power of assets,
 

and the government-based social insuranc:e mechanism, wherein older
 

adults are dependent on "earned" transfers made possible by a tax system,
 

are viewed as imperfect substitutes (Ben-Porath, 1980; Leibenstein,
 

1978; Parson, 1977). The probability of receiving transfers and the
 

level of transfers are related to household structure by virtue of tte
 

hypothesis that joint living arrangements both facilitate the transfer
 

of resou;-ces across generations and provide the individual with a means
 

of influencing the expected level of beo'efits. As a result, joint
 

living arrangements are expected to be .nore common in situations where
 

older persons rely on children for their support. The development o'7
 

private capital markets and government-sponsored social insurance systems
 

are expected to decrease the extent to which older persons rely on
 

children for support and, as a consequence, to decrease the chances that
 

individuals are found in complex living units.
 

In order to consider these relationships inmore detail, a two
 

generation, general equilibrium model is formulated. By explicitly
 

allowing household structure to influence the level of family transfers
 

and by introducing other transfer mechanisms, the potential relationship
 

between household structure and the introduction of a social insurance
 

system may be derived. The model also attempts to distinguish the
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production-based benefits of joint living from the transfer-based bene

fits of such arrangements.
 

In relation to previous models of household structure, the model
 

makes no assumptions regarding preferences either for privacy or for
 

"noise" and companionship (Beresford and Rivlin, 1968; Carliner, 1975;
 

Michael, Fuchs, and Scott, 1980). The model also takes as given pre

vious fertility and marital decisions and, as a result, the expected
 

availability of kin (Kobrin, 1976). The focus of the model is thus on
 

variations in household structure attributable to variations in th3
 

availability of substitutes for the family system of transfers.
 

The historical antecedent for the formal model of household struc

ture to be presented isthe two-period life cycle growth model considered
 

by Samuelson (1975a, 1975b). The innovations include the introduction
 

of intrafamily transfers 4n addition to the government transfers previous

ly introduced by Simuelson, the provision for different population
 

growth rates for the family than for the society, and the explicit
 

recognition of the potential role played by household structure in
 

determining output, family transfers, and utility. By focusing atten

tion on the form of the intergenerational transfers, the interdepend

encies among household structure, fertility, private savings, and social
 

insurance schemes are emphasized.
 

The two-period, or equivalently two-generation, model is a far cry
 

from the complexity of huinan populations, and the simplicity of the
 

model admittedly limits its usefulness. As noted by Arthur and McNicoll
 

(1978), the restriction to two periods effectively means that the costs
 

of children both to private individuals and to society at large are
 

ignored. In addition, the exclusion of sex differences means that sex
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differences in survival rates as well as the complex process of marriage
 

turn can affect household structure are not dealt with explicitly.
which in 


If attention were to be focused on the first problem, the solution would
 

appear to be the adoption of either an n+1 period or a continuous time
 

model (Gale, 1973; Arthur and McNicoll, 1978). When as in the present
 

context attention is focused on househovd structure and the accoropanying
 

importance of distinguishing nuclear faiiilies from extended families,
 

the adoption of an n+1 period or a continuous time framework is not
 

particularly useful.
 

The intergenerational framework has been used on a number of pre

vious occasions to study population-related issues. Following Samue~son's
 

contribution (1975a) in which the relationship between the market interest
 

rate and the population growth rate was recognized, Willis (1979) devel

oped an intergenerational model in which the number of births was allowed
 

to adjust, providing a mechanism for alLering the ievel of transfers
 

Arthur and McNicoll (1978) have considered models
received in old age. 


in which the number of generations is expanded to n+. and the consum,)tion
 

and production schedules are specified for n+1 periods. Both these
 

models and the model to be presented in this section focus attention on
 

the individuJl as the decision-maker. A recent paper by Lee (1980),. i.n
 

contrast, advocates that the household be specified as the decision-maker,
 

but largely overlooks the process by which households are formed. Thus,
 

various kinds of intergenerational models have been used to study popula

tion issues, with some of the differences pertaining to the number of
 

generations (or time periods) and the choice of the decision-making
 

unit. As a general rule, these have not been concerned with the mechan

isms employed in transferring the resources across generations (Samuelson,
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1975b; Arthur and McNicoll, 1978). The objective of the model presented
 

in this section is to focus attention on the interdependencies among the
 

three systems of providing for old-age support and to derive implications
 

concerning the effect on household behavior, including household formation
 

and partition, and of institutional changes, such as the introduction of
 

a government sponsored old age pension system.
 

At this point, a formal specification of the model is provided.
 

The algebraic representation of the model is provided inTable 1.
 

The starting point for the model is a two-generation asexual so

ciety.6 Each individual (distinguished only by year of birth) is assumed
 

to live for two periods, the first as an adult who both consumes and
 

produces output, and the second as a dependent elderly person who only
 

consumes output.
 

The well-being of a representative individual is given by an ordinal
 
2
 

utility function, quasi-oncave in c
I and c


u(cl;2 , E) A.1
 

2
where cI and c are the levels of consumption for the representative
 

individual in the two periods, i.e. as a productive adult and as a
 

non-productive elder, and E is the complexity of the household struc

ture. The introduction ifE directly into the utility function allows
 

for the direct impact of household complexity on utlity. In the case of
 

rural India where the complex household is generally recognized as an
 

ideal household form and individuals are assumed to place positive value
 

on the degree of complexity or extension of the household, the marginal
 

utility of household complexity, L- , would be assumed to be positive
uU
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(see Section I). This assumption is, of course, not necessary; indeed,
 

in the longer run, preferences may change and the marginal utility of
 

additional complexity may approach zero or even become negative, as it
 

is assumed to be in studies where trends toward separate living arrange

ments in developed countries have been -elated to the demand for privacy.
 

In summary, for the case of rural India, we assume
 

aU > 0 aU > 0 and D > 0
2
I DE.
c
ac


In the absence of a capital market in which to borrow or lend, the
 

individual's consumption in each period is subject to a period-specific
 

period 1; it is constrained by his
constraint. In the first period, i.e., 


level of output during the period 1, i.e. while a productive adult, less
 

what he is required by the household head to contribute to investment to
 

maintain the household's capital-labor ratio k in the face of the growth
 

it), and less that which he prnvides
rate of population (which is known to 


in the form of both taxes and family contributions. Consumption in the
 

2
second period, c , is constrained by the transfers which he receives in
 

the form of both social security benefits and family contributions.
 

A.2
9 ~; E) gk - -r'r(E,k)M - T 

222
 

A.3
c2 l + 2(E,k) 

where f( ) is the per capita production function characterized by constant
 

returns to scale in capital and labor, k is the capital stock per worker,
 

I is the family obligation
is the social insurance tax per worker,
1 2
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per worker, P2 is the family benefit transferred to the dependent popu

lation by productive family members.
 

The expected signs of the partial derivatives in the various func-


In the production function
tional relationships are discussed below. 


af is positive and decreasing,
expressed on a per worker basis, f(k; E), L 


consistent with the constant returns to scale assumption and 
diminishing
 

returns to the capital and labor inputs. For a given capital-labor
 

af
 
ratio, k,L is expected to be positive when E is small (less complex)
 

and to be negative when E is large (more complex), a:j assumption based
 

given set of conditions, there is an
 on the observation that, under a 


In the family transfer
optimal household size for production purposes. 


partial derivatives with respect to E and k,functions, T and p2 )the 

2

3-21 
27 di.e., .T' -'-2 c, are expected to be positive.7 These 

assumptions regarding t:up influence of maintaining extended households
 

and benefits are consistent with the findings of the anthropological
 

literature surveyed in the previous section which suggested 
that the
 

support that one can expect in old age is related to living arrangements
 

In other
 
and to the non-human wealth that can potentially be inherited. 


words, both extension and capital for potential inheritance may be
 

thought of as instruments for increasing transfers in old age. 

For this system of transfers and benefits to be feasible, 
the sum 

of the benefits transferred to the dependent populaton 
both through the
 

insurance and family transfer systems is necessarily equal to the
 
social 


transfer payments from taxes and family transfers plus 
any change in the
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"social" capital stock. Defining the number of persons in the tth
 

generation as Lt, Lt being the productive generation inperiod t, Lt_ 1
 

being the dependent generation in period t, i.e., the generation that
 

was productive in period t-1, kS being the social capital per worker,
 

and r being the rate of return on that capital that the government but
 

not the individual household can obtairn, the feasible condition or
 

budget identity for the system of inteigenerational transfers as a whole
 

can be written:
 
s11 k Lt ) A.4
 

2 + B2(E,k)]Lt 1 [T1 - T(E,k)ILt + rktLt (kt+Lt+1 kL
 

If the growth rate of the labor For-cp equals g, or equivalently, if
 

Lt = ( + g)LtI A.5 

and a steady-state equilibrium is assuned, implying that ks is constant,
 

then by substitution of A.5 into A.4,
 

ks
1 + 2(E'k)]1l2 + r - [kS(l+g) - ks]. A.6
12 T + 2(E,k) 


Note that in obtaining this steady-state equilibrium condition, the task
 

of proving the existence of the steady-state equilibrium has been bypassed.
 

We simply assume that such an equilibrium exists.
 

To emphasize the relationship between the interest rate and the
 

population growth rate in this identity, as well as in order to prepare
 

for the substitution for the right hand side of A.6 for p, and p2(Ek)
 

in the optimization problem, A.6 may be rewritten as
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B +2 (E'k) ( + T2 (Ek) + (r-g)kS](l+g) A. 

This is the steady-state equilibrium condition for the society as a
 

whole. (Once again, the reader is reminded that this relevant society
 

may be as small as a certain portion of a village.) All three systems
 

of providing for old age dependents are incorporated; the formal social
 

security system is represented by T, and P1, the family transfer system
 

is represented by T2 and P2 , and the capital accumulation and rate of
 

return process (in this case of the government) is represented by r and
 

ks. As such, the capital accumulation and earning process is treated 
as
 

simply a part of the government's old-age pension system. In principle,
 

it could be separated out and introduced as a genuinely different (private)
 

alternative. 'This, however, could only be done at the cost of adding.
 

greater complexity to thj inodel by allowing for heterogeneity among the
 

agents with respect to e.idowments and hence providing the rationale for
 

borrowing and lending op.!rations among private individuals. The imposi

tion of the steady-state equilibrium condition leaves the budget con

straint of the first period essentially unchanged. The only difference
 

is that in A.8 we drdp the time subscripts because of the steady-state
 

assumption. Substituting the right hand side of A.7 into the budget
 

constraint of period 2, A.3 gives us the simplified steady-state resource
 

constraint of the individuai for period 2 (old age), given by A.9. The
 

term gk appears in both A.2 and A.8, in recognition that the household
 

head would require a certain saving and investment rate. Since thj
 

investment decision is a household decision, it is determined along with
 

uhe other allocation of resource decisions in another module (Module IV)
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Here we assume that the rule is that investment takes
of our system. 


place at the rate of growth of the labor force so as to maintain the
 

capital-labor ratio.
 

The Lagrangian formulation for the problem of optimizing utility,
 

A.1, subject to the steady-state resource constraints for the 
two per-


In Part II of Table 1L,
iods A.8 and A.9 is presented in equation A.IO. 


specifically in equations A.11a-A.11e, we give the first-order condi

tions. Tiese conditions are reexpressed inequations A.12a-A.12e and
 

can be used to solve for the five unknowns - c1 , c2 E, X1 , and X2 . The 

k, the subjective rate of time preferexogenous variables are r, x1 , g, 

ence i, and ks. 

Condition A.12a equates the marginal utility of consumption in the 

first period with X1, Similarly, condition A.12b equates the marginal 

utility of consumption in the second period with X2. Settng X1 = 1, X2 

= aU/ac 2 1/1+i, where i is the subjective discount rate or rate of = 


Conditions A.12d and A.12e are the budget constraints
time prefi.rence. 


From the latter it can be seen that tax-transfers
for the tio periods. 


would substitute on a
of the government system of old-age pensions t 1 

one-to-one basis for those of the intrahousehold intergenerational 
type 

Hence any increases in T would bring about decreases inT2 and
 
T2" 


hence E. The same would be true for any system of capital 
formation
 

that can be used in order to satisfy the consumption
yielding a return r 


needs of the second period. Note, however, that in the latter case it
 

is only the excess of r over that savings rate which is needed to main

tain the steady-state capital labor ratio with growing population,
 

(r-g)(l+g)ks that would substitute for intrahousehold transfers T2.
 

The most important condition for present purposes is,of 
course,
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A.12c which equates the marginal utility of household complexity or
 

extension DUwith the sum of several terms involving NJ, X (or alter
3E2
 

natives i),g, the negative of the marginal product of the degree of
 

extension, i.e. -Of/E, and the partial derivative of intrafamiliar
 

intergenerational transfers with respect to E, 3T2/AE. Since, by assump

tion, DTJAE and also DU/E > 0 for rural India at least, the sign of
 

OflaE depends heavily on the relative sizes of g and i, i.e., the growth
 

rate of the labor force and the subjective discount rate. If g > i as
 

might be the case for settings inwhich the subjective discount is
 

relatively low and the survival-weighted fertility rate is relatively

DT2 

high, the negative second term would outweigh the positive z- com

ponent of the first term, thereby requiring f/AE < 0 order to satisfy 

the equality. A negative af/AE is,of course, consistent only with a 

high level of extension. On the other hand, if i > g, the negative 

second term would not outweigh the positive X 2- component of the 

first term and hence af/, E need not be negative. A more positive af 

implies a reduction in fumily complexity. Finally, if i = g, the two
 

terms involving 8T2/3E cancel each other out and the marginal utility of
 

to the product of the marginal utility of consumption
extension is equal 


in period 1, XV,and'the negative of the marginal product of extension.
 

As expected, increases in utility gained from additional household
 

complexity would lead to decreases inL- and corresponding increases in
 3E
 

household complexity.
 

As suggested previously, the demand for household extension, one of
 

the endogenous variables in the model, could be derived from the set of
 

The demand for E will depend on the exogenous
first order conditions. 


and the parameters of the
variable - r, i or X1_ t 1 , k, ks and g -X2
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utility, production, and transfer functions. The importance of the
 

transfer function depends on the relationship between g and i. Although
 

there is always the possibility of increasing transfers by altering
 

E, L being assumed to be always positive, the term would have no
D E
 

impact when i = g. 

Although the derivation of more spocific testable implications 

would require the specification of specific functional forms for the 

utility function and other functions in the model, and as suggested in 

footnote 7 the introduction of greater complexity into the model, with

out going further in this regard, the model predicts that the degree of 

household extension should be negatively related to the quality arid 

dependability of investment alternaLives, and the availability of old-age 

pension programs. From the production function relationship, the larger 

the wealth or capital stock, the higher would be the marginal product of 

extension and hence the larger the degree of extension that would be 

predicted. Likewise, and perhaps even more importantly, recalling the 

presence of k in the T2 function of equation A.1O, a rise in k would 

also raise the ability of the dependent generation to extract transTers 

from the productive generation, and hence once again would raise the 

demand for E. As we have already shown, other things being equal, the 

higher the weight that is attached to old-age dependence, i.e., the 

higher is X2 relative to XI (or the lower is i),the higher isthe 

desired degree of extension.8 Likewise, as long as education could be
 

interpreted as extension-augmenting, the higher the level of education,
 

the lower would be the desired degree of extension. These predictions
 

of the model are consistent with the historical and anthropological
 

evidence referred to in Section I above suggesting that extended house
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Table 1 

The Household Structure Module
 

I. 	Structure of Model
 

U(cI, c2, E) A.1 

i cI f(ki ; E) . gk 1(E, k 	 A.2 

C2 = 	l+02 ,k) A.3 

1 21 1s 

"2 + 2 (E, k)]gLt 1 [T 1 .+T2(E, k)L + rk L 

- S(.L+g - k sL] A.4 

Lt =(l+g)Lt+1 	 A.5
 

[0+ 0 (E, k)]I(Il+g)- + T (E, k) + rks 

- ,.s(,+g) - k ] A.6 

1+ y(Ek) [-r, + .-g(E, k) + (r-g)kS](l+g) 	 A.7 

c1 	 = f(k, E) -gk'- TI - T2(E,k) A.8 

= [Tl + T (E, k) + 'r-g)kS](l+g) 	 A.9 

II. Optimization Problem 

The problem is to choose cI, c2, and E so as to maximize utility, A.l, 

subject to A.8 and A.9 

I	 cl 
.Y=U(c , c2, E) - x1 - f(k;E) + gk + T + T2 (E, k)] 

- X2{ C
2 ( 1 

+ T2 (Ek)+(r-g)kS](l+g)} 	 A.10 
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BY 
ac 

- au 
I 

-
1c 

A.11a 

a91' _ IU 
=2T 2 -

A.llb 

99" - U - f1[_ 2] aT2 (++g)] A.Ilc
 

I =X C + f(k;E) - gk - T - T2 (E, k) A.lld 

392 -C + [T + T2 (E,k)+(r+g)kS] (l+g) A.lle 

U = 
c1 

A.12a 

= = 

T2 2 1~c2 

U X [ _ 2f + 2T2 
1EI aE aE 
-@T2 2f_ 

a E 3E 

+ X,[_(l+g) 
2 

0 ,+g T2 

(1+i Ia T2 

T2 ] 
a 

A.12b 

A.12c 

c = ftk, E) - gk - Tl - T2 (E, k) A.12d 

c= [I + T2 (E,k)+(r-g)k s](1+g) A.12e 

III. Definitions of Variables 

ci 

E 

consumption in period i, i = 

level of extension 

1,2 

i 

k 

subjective rate of time preference 

capital-labor ratio of the individual 

I 

T2 

social insurance tax 

family contribution 

01 social insurance benefits 

02 
Lt 

family benefit 

labor force in tth period 

ks 

r 

social (government) capital per worker 

rate of return 

g rate of growth of labor force 
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holds are more common in relatively wealthy households and especially in
 

those in which land and other non-human capital related assets are
 

important relative to human capital [Nimkoff and Middleton (1960), Goode
 

(1963), Laslett (1972), Anderson (1972), van der Woude (1972) and Goody
 

(1972)].
 

Since the periods of the model are long (entire generations) and it
 

is solved from the perspective of steady-state equilibrium, it should be
 

abundantly clear that these predictions should hold only in the very
 

long run. It does not predict how lung it would take for household
 

structure to respond to its determinants such as the establishment of
 

viable investment opportunities, competitive capital markets, and govern

ment-sponsored old-age pensions. Since these actions may take time,
 

since there may be substar:tial lags in the recognition of such changes
 

on the part of the econom-;c agents, and perhaps also since there may be
 

substantial costs of adjusting to such changes, the adjustments may well
 

be slow. The reader shoLid also be reminded of the fact that household
 

structure is also responsive to marriage and fertility decisions. In
 

any case all these determinants of household structure will be spelled
 

out in more detail in the empirical formulation of the model.
 

B. The Marriage Module
 

In much of the literature on marriage and especially of that emerg

ing from the new home economics, marriuje decisions are assumed to be
 

made by rational individuals who trade off the advantages of accepting
 

specific marriage offers from partners of the opposite sex with those of
 

remaining single while engaging in further marriage search activities
 

(Becker, 1973, 1974; Freiden, 1974; Preston and Richards, 1975; Becker,
 

Landes and Michael, 1977; Keeley, 1977, 1979; Grossbard, 1978a, 1978b,
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1979; Hogan, 1978; Anderson, 1981). The benefits-relative to costs of
 

marriage are based in large part on complementarities in the production
 

of children and other household commodities. Almost invariably, these
 

models specify that all such commodities are produced with constant
 

returns to scale production functions, having the effect of placing
 

most of the burden of adjustment in equilibration on the demand side of
 

the markets (models). Since marriage decisions are often conceived of
 

as being made simultaneously with those regarding education, labor force
 

participation, household formation and fertility, a simultaneous equa

tion system is often utilized as the analytical framework.
 

Taking into consideration the institutional perspective of Section
 

I above, there would seem to be several basic shortcomings in applying
 

the conventional type of marriage models to rural areas of LDCs, in
 

general, and to rural India, in particilar.9
 

First, the various decisions treated as being'made simultaneously
 

in economic models, inparticular, marriage, fertility, labor force
 

participation and education, are, in fact, made neither simultaneously
 

in time iicr even by the same individuals or other decision making units.
 

Second, although search for appropriate marriage partners is at least as
 

important as, and probably even more important in LOCs than in DCs,
 

because of intermarriages of present and former household members in
 

neighboring villages and owing to the existence of professional marriage
 

brokers, the searcii for partners inmar-iage is generally not the respons

*ibility of the potential marriage partners themselves. As a result,
 

there is no reason to suppose that the need to conduct search would
 

delay marriage, at least not very directly. Third, in both DCs and
 

LDCs, alike, there isno empirical justification for assuming that
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either marriage services or other household activities would be charac

terized by constant returns to scale. For example, the number of child

ren and other marriage services cannot be doubled simply by doubling the
 

inputs of time on the part of husbands and wives and any other relevant
 

inputs. Fourth, and pernaps most importantly, in rural areas of LDCs
 

marriage decisions are still, to a much larger extent than in DCs, made
 

primarily by household heads.
 

We propose to overcome these deficiencies in the following ways:
 

(1) as already mentioned, we avoid simultaneity without sacrificing
 

interdependence by trqating marriage decisions in a module which, al

though separate, feeds back to fertility decisions and to household
 

structure/ affiliation decisions and is, in turn, influenced by house

hold size and structure 6ecisions. (2) Search activities are formulated
 

explicitly and depend on the time of other household members and the
 

services of professional marriage brokers. (3) The decision maker is
 

depicted to be the household head acting on behalf of the household as a
 

whole. (This is in contrast to the fertility Hec4sion which is seen as
 

being that of the wife a-id to the household affiliation decision which
 

is that of the individual or at least all adult males.) (4) Unlike
 

marriages in OCs, marriajes are represented as involving a side payment
 

from one household to another to compensate the seller of the one party
 

(the wife or the husbanc) for the excess of the value of the services of
 

that party relative to tie other. This side payment can be regarded
 

either as fixed by custom or constrained to a specific amount by what
 

the household can afford, given its other objectives and constraints,
 

and after considering the number of daughters to be married out, sons
 

for whom wives are to be obtained, etc. Given the modular character of
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our approach and-considering the multiplicity of considerations that
 

enter into the budgetary decisions of the household, it is the latter
 

assumption that is made here. The other budgetary decisions (both
 

short-run and long-run) may be considered as. determined in the j'ourth
 

module (yat to be developed).
 

Since in many rural areas of LDCs and especially in India it is
 

usually daughters who change residence upon marriage, sons, even mar.ried
 

ones, tending to remain in their household of origin, our model is
 

developed to explain the ages at which a household will"marry out" its
 

daughters, at which time its sons will marry and at which time the
 

daughters-in-law will "marry in." Although we model only a single
 

representative household which has both daughters to marry out and sons
 

for whom to obtain wives, full equilibrium depends on agreement in
 

marriage contracts among the households supplying wives to and the
 

household3 demanding daughters as wives from the model's representative
 

household.
 

In order to simplify the analysis, we shall assume that all sons,
 

daughters and wives in a single household are identical one to another.
 

That is,we assume that all daughters would have identical wage rates
 

and be married off at the same age. Similarly, we assume that all sons
 

would have identical wage rates and marry at the same ages, and that the
 

wives obtained for these sons would be brought into the family at the
 

same ages and have the same wage rates. (These assumptions are not
 

necessary and are invoked only to facilitate the exposition of the
 

model. They could easily be relaxed by distinguishing between different
 

husbands, wives and daughters.) Likewise, and again strictly for con

venience in exposition, we assume that the time allocations of all
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members of any such set would be identical. Further, it is assumed that
 

everyone marries at some point in their lifetimes. Because polygamy is
 

relatively rare in India, and especially because the data to be utilized
 

do not clearly identify cases of multiple wives, we assume monogamy and
 

hence that the number of sons (husbands) is equal to the number of
 

daughters-in-law (wives).
 

In order to facilitate the reader's comprehension of the model, the
 

complete set of equations making up the marriage module is given in
 

Table 2. Exogenous variables are distinguished from endogenous ones
 

with the use of bars over the variables. The model begins with the
 

utility function of the representative household in Equation B.1. The
 

household's utility depends on the quantity of marriage services MS, the
 

consumption of other mar.etable goods and services Xc, and the prestige
 

associated with the wealtLh of the other households Vp into which the
 

representative househols'G daughters marry. This factor is weighted by
 

the number of daughters Nd since, if there were no daughters in the
 

household, this factor vuid be irrelevant.1 0 Although for simplicity
 

the utility function and all other equations of the model are stated in
 

static terms, it is recognized that a certain amount of time discounting
 

is implicit in the f6rmuLhtion of the model. Also, as has already been
 

mentioned in the househcld structure model, the relative importan:e of
 

children for old age sec(urity depends on the interest rate and perhaps
 

on other community and household charactersitics. It also may be condi

tional on the existing degree of complexity of the household E. However,
 

since we are considering at present only the situation for the repre

sentative household, both the degree of household complexity and other
 

household and community characterisitics may be considered given and
 

hence can be ignored for the time being.
 

http:irrelevant.10
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Table 2 

A Model of Marriage Services
 

U .U(MS, X $ d ) B.1 

MS = msF w B.2 

ms = ms(Th ,HhI Tw Hw, X B.3 
ms ms ms 

X X(NWThx h, NWTWHw, NdTdHd, NOTx X) B.4 

Xc x NE xx Xs NXms B.5 

S = S(N°TsH. XS ) B.6 

=S Sw + S(INd B.7 

hT11 + Th B.8 

ms 

w TwT +T, , B.9ms 


d Td + d B.lO 
x Tw 

T0 T + T0 B.11
 
xN s
 

w B.12
=xxNE + D - R Dd~d 


vTh hhh
h
Dw = TW ,hWsw) B.13Dw(, HWw, 
Vo
 w 

Dd Dd( __J., TdIdWd, Th Hhwh, S B.14 
v W msp p pd 
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R1=:Nw~h~hih + WTWHWi-W + d dHdwd + W 0 ow + v + DWNw 

- N x+-xNE 

R2 NWTh Hhwh + NwITw Hlwww 
wh.hwh +,w,w 

+ "NWXm
-dw + p TxH 

(MS)
M 

+NOT°OHOW0 + Xs +TdHwd +NThwW, 
x 

d~hh jd+ 
x (S) 

.= 

+FmdpTdHdwd + MdTh Hfwph (D)
W ms p p 

U(MS, xc, NdVp) + X NW[ms(ThsHh T w e )x MS]• ms 'ins ' ms ) -m]B1 

+ X [X(NTxHh-, N-WTwHw, NdTdd, N0T°H0 , X) -X] 
2 x x x x 

+ X3 [S(N°Ts°H ° , xs) - S] X [NWThhh + NWTWHWW 

+ N d Td Hd.wd +'N 0T0oH o + NE x + iNW(.-' TwliwW, T h H h"' I Sw 

-d-d d-d doo o-wdw wh h i
V0 

- Nd~d(_p. --TdHdwd ' Th ,hWhSd 

V D THw msppp d)] 

x1-wTh 5h h + NWTw HVIw + NWX m+ FWThHhwh 
4 ms ms ms x-WV  dd d - 0+x 

+ NWTWIHWw + N Txn w + N0T xPw x 

B.1.5 

B.16 

00o., + 4d'-dd -f+ N TsH w + Xps 

aw/ Ms = (au/ams) - x- W = 0 

-d h h-h 
N TmspHpwp 

B.17a 

=aXcaU/ax + X4(-qx ) = 0 B.17b 

avlaVp = DU/DNdvp *d + ,4Nid(-3Dd /aV) = 0 B.17c 

av/aX = -x2 + X4qx = 0 B.17d 

aiiasd = -X3d + A4(-Fid(ODd/aS) = 0 B.17e 
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Table 2 (Continued)
 

w
w./aSw = -x,3 - x4(NW(3Dw/3Sw) : 0 B.17f 

a1/aTsh -hH xXlNW(3ms/DTh 1sh) _x4Nwwh = 0 B.17g 

a!V/3ThHh XAW(03 h4 N~ B.lI Ax 2 ( /Tx 4)- .7 

w ( ms/aTw Hw ) =
W aTWsHw X NI - x ,w w 0 B. !7i 

a/aTWHw = X2Nw(aX/aTwHw ) - XN w = 0 B.17j 

.aQaTWHw = A4NWV +WX4WNW(Dw/DTWHW) =0 B.17k 

= d =
a9?TdxVd x,2Nd (Dx/aTdHd)  x R,4d o B.171 

=
WM/@TH d X,4(-Nd d)(DDd/3TdR ) - x4Ndw d 0 :!B.17m 

/@T°H ° = X),2m(sX/@T°H°) - X 4Nw0 0 B.17n 

° °
 /aT°oH= X N°(aS/3T°H ) - X4 N°%° = 0 B.17o
 

/aXms= x1w(ams/n - x = 0 B.17p
+ msD) + x4( 

awT x x = I) d x(-= 0 B.17q 

=W/aXs = (X/ T H 000 B.17r 

-
./aTh Hh A Hh) 4 Dwh 0 B.17S
=4(-Ndwh)(DDd/3Th x, 


m p P 4 P d mspD P 4 p
 

Endogenous Variables (inorder of appearance)
 

MS = quantity of marriage services per household 

ms - quantity of marriage services per wife 

X = quantity of market goods and services consumed directly by the household 



67 

Table 2 (Continued) 

Vp prestige obtained from having daughter marry into household p 

and which is associated with the non-human wealth of household p. 

Th = time allocation of husband (son) to marriage services. ms
 
Tw w 
ms H = human capital -weighted time allocation of wife (daughter-in

law) to marriage services. 

Xms = quantity of market goods and services used in production of 

marriage services by each wife (daughter-in-law). 

X = quantity of market goods and services produced by the household. 

Th = time allocation of husband (son) to the production of market goods 

and services. 

T = time allocation of wife (daughter-in-law) to the production of 

market goods and services. 
Td = time allocation of daughters to the vroduction of market goods 

and services. 

To = time allocation of other household members to the production of x 

market goods and services.
 

X = quantity of market goods used in the production of market goods 

and services.
 

Xs = quantity of market goods and services used in search activities.
 

S = quantity of search activities.
 

T= time allocation of other household membersto search activities.
 
s 

SW = quantity of search acti'ities for wives of sons (daughters-in

law). 

Sd = quantity of search activities for husbands of daughters 

Td = time alh'cations of daughters as wives 

D= dowry received for excess of value of husband services of sons over 

that of wife services of their wives.
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Table 2 (Continued)
 

Dd = 	dowry payment for excess of value of husband services supplied by
 

sons in household p over that of wife services of daughters by
 

household d.
 

TWOw 	 = human capital-weighted time of wives (daughters-in-law) in 

household d.
 

Th Hh = human capital-weighted time allocation to 'marriage services of
msp 	 p 

husbands in household p of daughters from household d.
 

Exogenous Variables 

Nd = number o-' daughters
 

=
Nw	 number of wives or daughters-in-law (sons as husbands)
 

Nh = 	number of husbands
 

N = 	 number of other household members 

Td = 	time endowment of daughters 

Th = 	 time endowment of sons 

T = time er.dowment of other household members 

stock of non-human wealth (prestige, 

V0 = stock of household d of non-human wealth of household o. 

Xne = net exports of goods and services (expenditures available for dowry 

payments). 

Hh, Hd, 110 = human capital stocks of husbands, daughters and others, 

respecti vely. 

w ,w ,wh, w w = wane rates of husbands, wives, daughters and others 

in household d, and of husbands in household p, respectively. 

qx = 	 market price of x. 
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Equation B.2 converts the quantity of marriage services per wife,
 

ms, into the aggregate quantity per household MS that enters into the
 

utility function by multiplying by the number of wives Nw. The produc

tion function for the quantity of marriage services per wife, ms, is
 

given in equation B.3. Specifically the production of ms depends on the
 

human capital-weighted time allocation to such activities of husbands
 

and wives, Ths-h and Tw Hw respectively and the quantity of market
 ms , ms
 

goods used inproduction of such services Xms. The quantity of marriage
 

services can be thought of in terms of both numbers of children and
 

their health and education.
 

The production function for market goods and services X is given in
 

equation B.4. It depends upon the aggregate time allocations of all
 

household members, i.e., -ill husbands, all wives, all daughters and all
 

others, and upon the quantities of market goods used as intermediate
 

inputs Xx. Equation B.5 is the balance equation for X. It states that
 

the quantity of market g~ods available for direct consumption by the
 

household Xc is the quantity 6f such goods produced, X, net of the net
 

exports of X, XNE, and the use of X in production of X, S and MS, i.e.,
 

Xx, Xs and NWXms , respectively. The production function for marriage
 

search S is given in.equation B.6. The quantity of S depends upon the
 

human capital-weighted time allocations to search for all other house

hold members, NOTOHO, an.i the purchases of market services (such as
S 

those of marriage brokers) Xs. Equation B.7 is a balance equation for
 

search, equating the supply of search with the demand for search on
 

behalf of sons (for wives) and daughters for husbands, Sw and Sd , respec

tively.
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The time constraints are given in equations B.8-B.11. Those for
 

husbands are given inB.8, those for wives in B.9, those for daughters
 

in B.10 and those of each of the other household members in B.11. Note
 

that the aggregate time endowments are given'for all individuals except
 

wives Tw. The human capital-weighted wife time, TWHw, which transletes
 

into the age-at-marriage and health and educational status of the wife,
 

is one of the key variables to be determined in the module. The income
 

or budget constraint of the household isgiven in equation B.12. As
 

stated above, the net amount of expenditures on dowry payments on daugh

ters over those received for wives who marry-in is assumed to be given
 

for the household on the basis of what the household can afford after
 

taking care of all other income and budget decisions.
 

The model is completed with equations B.13 and B.14 that explain
 

how the dowry prices of wives (daughte-'s-in-law) Dw and of daughters D
d
 

are deter.tined. In each case the dowry price is specified to depend on
 

the relative stocks of non-human wealth V, of the household of origin
 

and destination, and the human-capital weighted time allocated to marriage
 

services of both marriage partners, their wage rates w, and the relevant
 

quantities of search activity, Sw and Sd.
 

Before going to the solution of the model, we attempt to provide
 

the reader with an intuitive understanding of the marriage model by
 

means of the graphical representation of the model given in Figure 1.
 

Emerging from the formal model of the representative household of destin

ation for wives, household d, is a supply curve of human capital-weighted
 

husband services Th Rh which is designated in the diagram. Also
 ms
 
demand curve for wife services, TWH

w
 
emerging from the model would be a 


in the model. This curve isdesignated in Figure 1. One should
 

http:B.8-B.11
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Figure 1 

Spouse Service Equilibrium between Households o and d
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V0 q n q 
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bear in mind that these curves of the representative household of destin

ation d are not independent of each other but rather are jointly deter

mined in the model. Likewise, from an identical model of another house

jointly determined
hold, household of origin of wives o, would come a 


in th
human capiz.al-weighted supply curve of daughters as wives, TdH 


jointly determined demand curve for human capital-weightcd
model, and a 

These curves are labeled Sw
husband services, Th Hh in the model. 


ms 
 0
 
The dowry payment can hence Ie
and DHo , respectively, in the diagram. 

to houseinterpreted as the transfer payment from household of origin o 


hold of destination d that settles the net surplus of household d in the
 

values of the two streams of services exchanged in kind after the optimal
 

search and allocations of time have been arrived at.
 

are variables
Most of the variables included in the formal model 


which would determine the position and slope of the respective supply
 

and demand curves in the diagram.
 

We rcturn now to the solution to the formal version of the model.
 

The incom,! or budget constraint B.12 can be combined with the time
 

(equation
constraints (B.8-B.11) and the accounting identity for Xc 


B.5), in order to obtain the full income constraint R given in equation
 

B.15.
 

The first of the two versions of this constraint, which we shall
 

designate R1, is nothing more than the sum of (a)the values of time of
 

all household members, (b)the non-human wealth of the household V, (c)
 

the net dowry receipts and (d)the value of net exports of market goods
 

The second version, which we designate R2 , is the
and services qxXNE' 


on the inputs (including the intermediate or
value of the expenditures 


capital goods inputs) of all commodities and services in the household
 

economy, i.e., MS, X, S and Dd.
 

http:B.8-B.11
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Utilizing the Lagrangian formulation of the maximization of the
 

utility function, equation 8.1, subject to the full income constraint,
 

B.15, one arrives at equation B.16 in Table 	2.
 

From equation B.16 the first-order conditions for maximization
 

given in B.].7a-B.17b can be derived. This is a system of 19 equations
 

w
in 19 endogenous variabl3s: MS, Xc, VpI X 	Sd S, Th , T H , TWHw
 

Hh
TW Hw Td To To, X , X and Th Once these variables
 
Is ' x' w x s ms X S ms p
 

p
are determined, the four remaining endogenous variables in the system
 

can be determined as follows: ms from equation G.2, S from equation B.7
 

and Dw from equations 8.13 and B.14. The system is,therefore, fully
 

determinate. We pro'ceed now to the interpretation of the first-order
 

conditions given by equations B.17a-B.17s.
 

Condition a of B.17 equates the marginal utility of marriage ser-.
 

vices to the shadow cost of those services, 	which is calculated as the
 

number of wives multiplied by the shadow cost of such services per wife
 

X1, Condition b requires that the marginal utility of direct consump

tion of market goods be iq'.'
. t: the shadow price of money (relative to 

marriage services) multiplied by the market price of market goods qx' 

Condition c requires that the marginal utility of prestige associated 

with the marriage of.dau~jhters into wealthy households p (proxied by V ) 

be equal to the product af the shadow price of money and the negative of
 

the marginal effect of V on the dowry payment. Condition d equates the
 

shadow cost of production of X with its market price weighted by the
 

shadow price (or marginal utility) of money (relative to marriage ser

vice).
 

Conditions e and f are the efficiency conditions for the use of
 

search activites for husbands of daughters and wives of sons, respect
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ively. In each case the shadow cost of search is equated with the
 

marginal effect of search on the dowry weighted by the shadow price of
 

money. Conditions g and h are the efficiency conditions in the alloca

tion of husband time (i.e., of sons) between production of marriage
 

services and of market goods. In both cases the marginal product of.
 

their human capital-weighted time allorations weighted by the shadow
 

prices of the respective goods are equated with the wage rate of hus

bands weighted by the shadow price of money. Likewise, the correspond

ing efficiency conditions in the allocation of wife time between MS and
 

X are given in conditions i and j of B..7, of daughter time to X in
 

conditions 1, and of other household mei.bers time to x and S in condi

tions n and o. The efficiency condlLions in the use of market goods in
 

the production of MS, X and S are given in equations B.17p-B.17.
 

The remaining conditions k, m and ,.relate more specifically to the
 

dowry functions and the model as depicted in Figure 1. Specifically,
 

B.17k equates the wife wage with the negative of the marginal effect of
 
w
 

the human capital weighted time of the wife on the dowry payment, 0W/3TWH


(which itself is negative). Condition m is the corresponding one for
 

the daughter and condition s is the corresponding one for the husband of
 

the daughter. (A similar condition on marriage service time of husbands
 

could be specified but, in view of B.17g, the imposition of such a
 

condition would be redundant.)
 

The most direct implications of the model are the interdependencies
 

between age-at-marriage and the human capital endowments of both marriage
 

partners in a son-daughter-in-law pairing, and secondarily with the age
 

at marriage of one's daughters and their husbands. Also of relevance in
 

the determination of age-at-marriage of the various marriage partners
 

http:B.17p-B.17
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are the non-human wealth endowments of the respective households, the
 

numbers of sons, daughters and others, the human capital endowments of
 

each and the wage rates appropriate to each. As mentioned in the pre

sentation of the model, implicit in the model are also the interest rate,
 

investment opportunities, household structures, etc., all of which would
 

affect the household's preference for marriage services relative to
 

market goods and the prestige associated with the wealth of the house

holds into which one's daughters marry. Therefore, the model of marriage
 

services presented above is capable of generating numerous testable
 

implications, several of which are quite different from those derived
 

from conventional marriage models. This will be demonstrated and carried
 

out in Section IIIB below.
 

C. The 'Fertility aod Infant Mortality Module
 

This section presents the theoretical structure of the module to be
 

used in examining the relationship between fertility decisions and the
 

availability of other forms of old age support. Inasmuch as fertility
 

decisions are conditiona7 on the age at marriage and characteristics of
 

the spouse, and since marriage decisions are determined, in large part,
 

by the desire for children, the fertility module interacts with the
 

marriage module. The fertility module also interacts with the household
 

structure module both because household partition decisions are associ

ated with the number of dependents one has, a point supported by the
 

background material presented in Section I, and because fertility deci

sions are likely to be influenced by the structure of the household.
 

The module, as developed below, focuses on the demand for surviving
 

children and assumes that the mother, the woman who bears and rears the
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children, is the primary decision maker. 
Other members of the house

hold, including her husband, influence her decisions through their
 
control 
over the flow of resources to her. Thus, the time she is re
quired to contribute to productive activities for the household is
 

assumed to decrease as the number of children she bears and cares for
 

increases, the amount of the decrease dopending on the value placed on
 
children by the household. 
In a similar fashion, the household also
 
controls the share of the household's food and other goods that the
 

mother receives. 
The mother, however, isassumed to be in a position to
 
determine how to allocate the 
resources and time available to her among
 

child bearing and rearing activities and other activities that are
 
"hers", i.e., 
are above and beycnd the time and resources she is required
 

to devote to fulfillment of her responsibilities to the household.
 

All of these child-related decisiois are dependent on the marriage
 
and household structure decisions. The mother's ability to bear chi':d

ren is dependent on the age at which she marries and the value placed on
 

children by the mother is dependent on the age differential between
 

herself and her spouse. The first relationship is based largely on
 
biological considerations while the second relationship comes from the
 

observation that the age differential between spouses contributes directly
 

to the number of years she can expect to survive following the death of
 

her spouse and to the value she places on child services over and above
 

the value placed on child services by the household. The decisions on
 
the part of the mother to bear and rear children are dependent on the
 

resources allocated by the household for her child bearing and rearing
 

activities, i.e., on allocation decisions which are dependent on the
 
structure of the household and particularly on the number of women of
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child-bearing age and on the number of dependents in the household.
 

Thus, the fertility decisions of the mother are directly related to
 

household structure decisions and to the marriage decisions.
 

As noted previously, the focus of the module is on the number of
 

surviving children. Issues related to sex preference, to the timing and
 

spacing of children, and to the joint relationships between fertility
 

and infant mortality, while acknowledged to be of importance, are for
 

simplicity not dealt with explicitly in the theoretical presentation of
 

the model. The issue of sex preference could be incorporated quite
 

readily into the theoretical framework presented here by directly incor

porating the sex ratio of children in the wife-mother's preference
 

function and by distinguishing between male and female child services.
 

However, in order to fully incorporate sex preference into the decision

making process, a dynamic or sequential analysis wherein fertility
 

decisions would be viewed as conditional on the sex composition of
 

surviving children, woull be required. A similar type of model would
 

also be required to deal adequately with the spacing and timing issues
 

and with the joint relationships between fertility and infant mortality.
 

The structure of tie model has a number of features found in the
 

one-period fertility'models based on the household production models
 

which have been developed over the last two decades (Becker, 1960;
 

Willis, 1974; Becker c-nd Michael, 1976; Rosenzweig and Evenson, 1977).
 

Specifically, the model employs a static one-period framework, envisions
 

the decision-maker as having preferences both for child services and for
 

other commodities, and considers the production of these commodities to
 

be the result of combining time and goods. However, in contrast to the
 

models described above, the model presented here treats the mother (as
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opposed to the household or other individuals in the household) as the
 

decision-maker and restricts her resources to "her" time, i.e., that
 

which is net of the time she is required to allocate to productive
 

activities for the household, and to the resources she receives both for
 

herself znd for her child-bearing and rearing activities. These features
 

allow the mother's preferences for children to differ from those of the
 

household and give her some independence in fertility behavior but at the
 

same time recognize that the mother's decisions to bear children are
 

very much constrained by the household's decisions.
 

At this point, we turn to a formal specification of the model. In
 

order to facilitate the presentation, the equations specifying the
 

structure of the mcdel, as well as the first-order conditions for optimi

zation, are presented in Table 3.
 

The structure of the model consists of three parts: (1) the utility
 

function for the decision-maker, in this case the wife-mother, (2) the
 

production functions for the commodities providing utility, namely, the
 

number oi children, the quality of children (per child) and other commod

ities which provide satisfaction, and (3) the constraints on the inputs,
 

time and goods, in the production functions.
 

As specified in equation C.1, the utility of the mother is a func

tion of child services, C, and other commodities, Z, where child services
 

are defined as the product of number of children, N, and quality per
 

child, Q. The preferences for C and Z are determined by the social and
 

cultural environment and depend specifically on the value placed on
 

child services relative to that on other activities which provide sat

isfaction.
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Table 3 

The Fertility Module
 

I. Structure of the Model
 

Utility function
 

C.l U(C,Z) = U(NQ, Z)
 

Production functions:
 

C.2 N = N (TIN, T2N, XN; E) 

C.3 Q = Q (TIQ, T2 Q9 XQ; E) 

C.4 Z = Z (TIz, XZ; E) 

Time and Goods Constr,-ints
 

C.5 Tl TIL (C)= TIN + TIQ + TZ 

C.6 T2N = T2N (N) 

C.7 T2Q = T2Q (Q) 

C.8 V1(C)+ v2(C) VV3 = qx (XN + XQ + xz)
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Table 3 (Cont'd.)
 

II. Optimization of the wife-mother's utility utilizing the
 

Lagrangian formulation of constrained optimization.
 

C.A L = U(N Q, Z) - A' (N - N (TIN, T2N' XN)) 

2 (Q " Q (T1Q, T2Q' XQ)) 

- A3 (Z- Z (Tiz, XZ)) 

4 (Tl - TIL(C) - TIN - T1Q - Tiz) 

AA5 (T2N- T2N (N)) 

- 6 (T2Q T2Q (Q)) 

A7 (VI(C)+V 2(C)- V3.-qx (XN + XQ + Xz)) 

First order conditions (18) 

C.10 DL = U . Q - 1 + xA DTIL - X - 2v Q 04 • Q 5 aT2N X7 . = 
N C 9C aN aC 

C.ll L = DU . N - XA2 + x4 TIL . N - A6 T2Q - X7 aV . N = 0c- 2O 6 Q ac
 

C.12 aL = U- X3 = 0
 

C.13 aL=-XI aN 4 (T-L Q aN 2-N+ XA . +1) - X5 -T aN 
aTN aTIN BTIN TINN 


-X7 9V.Q. N_ 0
 
aC aTIN
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C.14 	8L X2 + TIL . N Q + 1)- X, 2 . 

aT Q 9TIQ - BTTIQ 	 3Q BTIQ 

- x7 	V . N DQ = 0 

C.15 	 KL = ' = 03 X4 

C.16 	 DL = X1 iN + X4 (LTIL . Q - N + 5 -7 V Q N 0 
3T2N DT2N ac T2N5 Q TN 0 

C.17 	 3L = X2 aQ + x4 O3TIL . N . Q X6
 
aT2Q BT2Q a " T2Q
 

-A(V .N 
 _.20
- 7 (21 • ) = 0
 
aC 
 T2Q
 

x-- ON (-.!TIL + X5 (.T2NNBNC.18 	DL X1 xN + X4 . Q ON, O-
axN axN C 
 a 	 DN 9N
 

" - 7 (9V " Q aN -qx) = 0 
ac 	 3Xh

C.19 L X2 Q_+ A 4 (lL. N Q __ . ON 
x XQ ac a )+ @- Q ) 

- A7 (aV . N OQ - 0OC 	 XQ qx) 


C.20 	 3L =X 3 aZ + x7 qx = 0
 
ax z 
 3Xz
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C.21 	 L :Nx- TiN, T2N, XN) :0
k1
 

C.22 aL = Q -Q (TQT 2 Q, XQ) 0 
A2
 

C.23 9L Z -Z (Tiz, Xz) 0 

X4 L " TIC.24 3L :T1 -T R(C) - TINTQ - T : 0 

C.25 9L = - T2N(N) = 0 
x5
 

C.26 	 DL T2Q - T2Q(Q) :0 
X6 

C.27 9LX'7 V(C) + V2 (C)-Vx (XN + XQ + xz) =0 

Unknowns include: X1 -79 	 7
 

TIN, TIQ, TIz 3 

T2N' T2Q 2 

XN, XQ, XZ 3 

N, Q, Z 3 = 18 
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Table 3 (Cont'd.)
 

III. Definition of Terms
 

C 
 Child Services
 

N Numbers of children
 

Q Quality of services per child
 

Z Other commodities
 

E 
The degree of household extension and other variables
determining efficiency in household production
 
rij 
 Time inputs for ith person (1= mother, 2 = others) in
 

ith activity (j
= N, Q, Z, X, L) 

X Marketable goods inputs into jth activity
 
L Productive work either in wage market or required by
household.
 

V1 Resources depenrent on transfers from household
 
12 
 Resources dependent on direct transfers from children
 

to mother '
 

V3 Resources such as social 
insurance benefits not
 
contingent on cfild services
 

V Sum of V1 
and V2, both of which are functions of C.
 
Xk 
Shadow prices for commodities and inputs to production

of commodities (k = 1, 2, ...7) 



_14 

The benefits of children to the wife-mother associated both with
 

their direct contributions to her when she is older and dependent on
 

others for support and with the contributions that the household pro

vides her that are dependent on her fertility behavior are not included
 

in the preference function directly. Instead, these reasons for valuing
 

children are incorporated in the resource constraints. Naturally, aside
 

from the benefits of children in general, there may well be a preference
 

for those of one sex over the other, generally for male over female
 

children cue to the facts that it is the male children (in India at
 

least) whc traditionally support the mother in widowhood and that male
 

children are more productive in agricultural production and hence have
 

higher wage rates than female children. As has already been stated, the
 

differential preferences for male and female children could, in prin

ciple, be handled in a number of different ways. The most complete &,nd
 

satisfactcry way would be to fully distinguish between male and fema'e
 

children through the model. For simplicity, however, we shall simply
 

add the sox ratio to child services when it comes to the empirical
 

application of the model in Section III.
 

The production functions for the three commodities in the mother's
 

utility function are specified in equations C.2-C.4. The production
 

functions for numbers of children and for quality of children are speci

fied as functions of the time inputs by the mother, Tin and T1q1 of the
 

time inputs of other family members, T2n and T2q, of the marketable
 

goods inputs, Xn and X and of the efficiency of the household in
 

producing these commodities, E. The production function for A is sim

ilar, but the time of other household members is excluded. The concept
 

underlying these production functions is that there are a number of
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alternative means for producing child services and other commodities.
 
The mother's time is distinguished from the time of others in that the
 
two inputs are not considered to be perfect substitutes. 
A usual assump
tion regarding these production functions is that they are linear homo
genous which implies that doubling the inputs 
- TIn ' T2n, and Xn - would
 
lead to a 
doubling in the number of children. 
As has been pointed out
 
in the presentation of the marriage module, this assumption is exces
sively restrictive and is 
not required at this point.
 

Finally, the goods and time constraints, are presented in equations

C.5-C.8. 
Both the goods and time constraints are specified assuming no
 
joint production. 
The total time of the mother, Ti, net of the time she

is required to contribute to the household, TIL(C), is specified as the
 
sum of the inputs into the three production functions. 
 The time provided

by other members for prolucing numbers of children, T2, 
and child
 
quality, T2q, 
are given by the household. 
We assume that both the time
 
the mother is required i.o contribute to the household and the time the
 
other members contribute to the bearing and rearing of children are
 
dependent on the child s,2rvices produced, and thus can be influenced at
 
least indirectly by the wife-mother to a limited extent.
 

The goods constraint is possibly the most crucial aspect of the
 
model in that we herein distinguish the contributions of childrr6n which
 
result from their participation in the household from those which result
 
from their direct responsibility for the care of the mother wher. she is

old. 
In addition, a third form of resources are those not contingent on
 
one's children which could include social insurance and returns on
 
assets. 
 Equation C.8 provides the specification of the goods constraint,

where V,(C) represents the present value of resources provided to the
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mother in return for her contribution of children, V2(C)represents the
 

present value of the direct contributions of children to their mothers,
 

V3 represents resources that she can expect which are not dependent on
 

child services, and qn(XN + XQ + XE) represents the market value of the
 

marketable goods. The extent to which the household rewards the mother
 

for bearing children depends on the valje it places on children which,
 

in turn, is likely to depend on the strjcture of the household, particu

larly on the sex and age distribution of dependents, and on the agricul

tural practices and land ownership of the household. The present value
 

of the benefits the wife-mother receives directly from children, V2(C),
 

depends on the length of time she expects to be widowed and on the level
 

of benefits she expects to receive un an annual basis. The level of
 

benefits is tied directly to the numbers and quality of children and to
 

the extent she has been able to develop in them a sense of responsibility
 

for her support.
 

The mother is assumed to choose hcw to allocate her time net of the
 

time she is required to contribute to the household and her resources in
 

the production of the three commodities (numbers and quality of children
 

and other commodities) so as to maximize her satisfaction. The Lagran

gian for the optimization problem along with the first-order conditions,
 

the necessary conditions for optimization, are presented in Part II of
 

Table 3. There are a total of 18 first-order conditions and 18 unknowns
 

ror
so that conceptually one may solve for the demand for children and 


the demand for child quality. The unknowns include the shadow prices
 

for the inputs to the production and utility function (A1-X7), the time
 

inputs of the mother and other family members (TIn' T1q, Tlz, T2n, T2z),
 

the marketable goods inputs (XN, XQ) XZ), and the commodities (N,Q, Z)
 

which enter the utility function.
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The first-order condition, C.1O, indicates that the shadow price of
 

children, X1, depends on the direct utility, aU/aC, and the old-age
 

benefits she derives from her children, aV1IAC, as well as on the response
 

of the household to additional children, 3T1L/AC, aT2N/AN, and 3V2/0C.
 

These relationships are expressed as:
 

X !BU. Q + '4 'TL Q - '5 T2N - X7 . Q
aC 3C DN 3-C
 

Q 3= + 4 a-caTIL X5Q 9NT2N -X7 aV)aq 9) 

The expectations are that aTIL3' <0 3T2NaN- >0, 9v >0 and thus that, from 

the standpoint of the woman, the shadow price of number of children
 

would be lower than the direct utility o: children given by the first
 

term. A similar relationship for the quality of child services is
 

obtainable from C.11 and may be written as:
 

A2 = N (DU a 4 3T1L - "_a_- 7A2 c C 1'F DQ 

Thus, the shadow prices of quality and quantity of children, as viewed
 

by the mother, are dependent on her expectations regarding the response
 

of the household to her child-bearing and rearing activities and on her
 

expectations regarding tY. direct benefits she expects from her children
 

when she is older. To obtain more specific hypotheses on the determinants
 

of the mothers's demand for the quality and quantity of children, restric

tions on the nature of the production functions would be required,
 

In any case, even as presented it should be clear thu. the model
 

allows for a certain degree of independence of the wife-mother in child



bearing and rearing activities. Nevertheless, it also incldes the
 

constraints imposed on her decisions by the household W;,ch may, of 

. 
course, be rather stringent in certain circumstan',ces [J/f ocusinq on 

the behavi';r of the individual wife-mother in the contexL of a hIousuhold 

which is Foth changing over time 3"d reac Lino to her behavior sugges 

that it could he f'uiti ul to pose I e cdel as a mulIi-poriod onre ii.- 'ed 

of as at pr'esent. ,.saInge reriud o; e. The virtual ab ,cn::u of ;ctrOPaCLLive 

i uformati.in, other than on f,,rtility itself as is the csn with tihe eata 

from rural India employe-d here, however, implies that h'Wre weud bE no 

way of te . i r,Loch a radel, tHence, for pIesent purposes we doom th 

single per id ulodel swuficienL. 

http:uformati.in
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III. EMPIRICAL ANALYSIS
 

The purposes of this section are to describe the data utilized, to
 

provide detailed empirical specifications of the three modules that were
 

presented in Section HI above, and finally to present the results.
 

A. The Data
 

The data utilized are from the survey of rural households in India 

conducted by the National Council of Applied Economic Research pertain

ing to the agricultural years 1968-69 through 1970-71 and known as the 

Additional Rural Income Survey (ARIS). Some of the data, especially 

th t on income and expenditures, were collected for each of the three 

years covered hy the survey. rhe other data were collected for only one 

or t.wo of the years. Altou;h far from ideal in some respects for 

testing the 'lationships poslulated inthe three diffeten t,modules, 

some data on sevceal of vLhe r;;s t im'portart and must ret,,,.::nL variables 

in each of the modules w.e collected. As such surveys go, the ,c.o:Y!n 

is quiLp largon (4,1.1N hot 'eholIs and mor'e than 27,000 individuals) and 

the sHtruct .re oF Ih quvsLi,,,naires arF"ords a number of cow;sist..ncy 

checks. The facL that th q data Was also been used in a rumhb: ' of otL.r 

, prey + ,me useful opportunities for col pariL).
k
studies, orever 


Specifically, th,. sur.,: conlain. data on Lho size and stoi:CLur of 

househo lds, ani incom, a,, >'npen,.itures hoth broken downr into ;)urces and 

types in stomdM.aiI , on ;qev, education, rn&' ital sta Lu s, ho ,dsh ip stalus, 

,
labor furce pgrLicipadtion ald nccupationl statuI , reliLionsh)ip to th(u 

household W Kt,;,ofU all itndividi.ls in the h ou ldl1 , onc the tW irg of 

clildren, sur' iving and oK h ,wi , fur I i.. id'Iiw i ill I'll e 

households, and a fair amn;uwL f inforf.ilion iH cl' jiit I l)at I.",tl , 

1 
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technol ogjy, and land ownership and agricultural capi .i for cult ivaLing 

households. A major limitation of the data for present purposes is
 

that, asd 
from the fert ility and marriage records, liLe of the other
 

information is available on a retrospective basis, tharely making it 

impossible to know anything1(1 about the household structare, labor force
 

participation, income, wealth, etc., 
prior to mar'riage, or at the tU'pe 

of the va,,ioos births, for ,der womun an! theii noslhand,! if) the Sample. 

Witb r:spect t.o analiyzinIg the effect of the introduction of a
 

formal 
system of old-age pensions on household structure and behavicr,
 

notably, tht 
 iaLta contjainsi infurmat ion that iden.ifies whether or noN
 

there are housemld members paI:i cipating in 
 t.he "provident fund", te
 

major forndl old-age pension system in India. 
 It also identi&e and
 

quantifies the amount 
 cf pens iorary income received by cach househoIld,
 

buL unfoimunately it 
 does nol disti nqsh these transfers from other
 

sources of transfers. Althou h there 
are wel1are progralls at the state
 

and local govr.m'ment levels and s.ver,1 nld-a 
 oenes run by reli rjio.is
 

2nd other q,rps that may also 
MOW N for either the private sytem 

of i"Lerlenrational i trafajm ilial transfers or the ProvidenL Fund
 

(form'al) sys:,m of ty , 
 rn.i, INe a',ermmt s of supprcrt a:vailable frc, such 

prFgrams are to small, ' the indigence requirom-W.nnt.; so difircut to 

s iy lht leck of info!m,-t.imW o about, them is not an imp'rrtarnt qual if i-. 

catinn, ,.pr( consr1 mos. and.I.lly i; Inhqt 
 such programs OAN 

are restfrict.I to orn ari'-. [See, for exa.pe1 , V.'to ( 19803b)]. 

Un fortuantoely, however, lip umlher of 'avol h,,:,''hu]:,': p.rticilr,.,t inq 

in the furclF, Provident Vund o,,gram is '-aLively sr.li, making it, 

diffic~ilt inpr'acti., to dti nuish tLe effc:t,, of pi, KiipaLion in) 

that schum,;c of arfrom thoi, , Sihur cl os.,ly a'-. ciate,! r:1iractem'is:it>,; 
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of such participants such as income and educational status, and also to 

certain extent location.12 a 

Other limitations of the data are (1) that it contains little 

information about tenure status or of the nature and duration of contracts, 

and (2) that there is relatively little information about prices. The 

latter shortcoming makes it difficult to utilize some of the more opera

tionil approaches such as the linear expenditure system or "traislog" 

system for estimating systems of demand and/or supply equations with 

expliCiL (dud general) functional forms of Lhe underlying utility func

tions. Fortunately, however, there is for one year household-specific 

informatioi on the prices relevant to agricultural production for culti

vating hou.eholds, for use in the determinaton of cropping patterns, the 

degree of market participation, etc. 

B. FSpirical Specification of Key Relationships 

in the Three Modules
 

We turn now to the detailed specificaLions of the modules of house

hold affiliation, marriage and fertility. Although each of the modules
 

uses a simultaneous equations framework in which a number of variables
 

is determined simultaneoui!y, not all of these variables are observable. 

Our emphasis is on that subset of the potentially observable that are of 

greatest relevance in li;king the old-age becurity motive with fertility 

behavior, the primary ptpose of this paper. 

Tillevrfore, in our empirical w;rk we focus on on1y the most ilnportaIt 

variable:,. Although, an we have already p)ointed out, there are certainly 

s ignificanrL shortcuming, in the data available relative to what would be 

ideal for complete testing of (ven the; key relationships, our specifi
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cations are nevcrthe 1e .s capable of tsting a consr iderable number of the 

postulated relationships with respect to the key variables. We also 

include in our empirical specificatiun certain other move conventional
 

determinants of the forms of behavior under yonsideration even Lhough,
 

for simplicity, these determinants were not included in some of the
 

theoretical models.
 

Although, consistent with the modular character of the overall
 

theoretical framework, each of the specifications is presented separ

ately, it should be recalled that the decision-making framework of each
 

of the modules is conditional on decisions already having been taken in
 

the othe; modules. The starting point is, of course, arbitrary; fo
 

we start with the household affiliatioi, motule ,
consisteicy purposes 

follow with the marriage module and conclude with the fertility or ciliid 

services module. Nevertheless, sincc household affiliation is conditional 

on marit ' status which is determi ned in the second modale. the household 

affiliatioin model is estimated separately for individals of differ-.nt 

m;arital status. Likevwise, the marriage and fertility mndels are estimated 

separaLciy lor dillevMnt Lypos of lhouseholdF, ill pair.iculw fur nuclear 

and for ext.er,de ihouseholds. 

1. 	 il' lhr,:,r'l;Id Strm tino Mlodulc 

household strictures inThe r.vi',i of anlMhropolog;cal sLudies on 

Section I supported the not.ion that household affiliati on can be regarded 

as duterni ned within a raL. ional dK 1sion-making framcwork. In Section 

1I we a el cl .uch process. Ii v,,as .n inl.,r(!.norationalpiesent,- ni, a 

model in which the "demi rid for hoi.,usehl 1d coi plux>ity was fo ur d to be 

produc.ion process wao ch.iracterizeddependent on the e:tpnt t a which the 

by economies and d i ecunom1us of scale, on the diff reice betwe((: n the 

http:differ-.nt
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effective return on investment and the growth rate of population on 

wealth, educational attainment, and a variety of individual, household 

and community characteristics and on the availability of substiLutes for 

family support in one's old age. In this section, we attempt to opera-

tionalize the model and utilize the aforementione. data from rural India 

to provide evidence concerning the validity of the various relationships 

postulated in the operationalized version of the theoretical model. 
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Footnotes
 

1For recent discussions of the importance of interlinking between
 

labor, land, credit and product markets and for explanatiors of how
 

these can be important see Bhaduri (1973), Bharadwaj (1974), Bi,3lla
 

(1976), Bardhan and Rudra (1978), Bardhan (1979, 1980), Braverman and
 

Srinivasan (1980), and Braverman and Stiglitz (1981).
 

2For recent examinations of this issue see Goode (1963), Kelly et
 

al (1976), Entwisle (1980) and Entwisli and Winegarden (1981). At least
 

four different reasons may be given for reversed causation in this
 

respect: (1) Reduced fertility might increase the need and hence tte
 

demand by older persons for old-age surport from extrafamiliar sources.
 

(2) If parents have fewer children thiF means that'the transfer require

ments per child for old-age support ri:;es, inducing children to seek
 

other sources of such support for their parents. (3) Declining fertil

ity may imply weakened bargaining power of parents and their inheritable
 

assets relative to their children, hence decreasing their ability to
 

extract transfers from children and once again increasing their demand
 

for such support from outside the family and household. (4) Decreased
 

fertility implies a change in the age distribution of the population,
 

increasing the political power of older generations relative to that of
 

the younger generation.
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3For a review of such programs see Savy (1972).
 

4As reported in Mathew (1975, p. 103) a study of 1973 Knowledge,
 

Attitude and Practice Surveys between 1950 and 1970 revealed parents'
 

"evaluation of children as the source of family strength, as the eco

nomic anchor of the family and sons as the scurity against old age" to
 

be the major motive for desiring children. See also Bulatao (1979).
 

5For an interesting elaboration of these aspects as well as a more
 

detailed explanation of the importance of authority, see Sanchez (1976).
 

6The society need not be thought of as a regional or national one.
 

It could be only a village or even a certain social stratum of a single
 

village.
 

7The intrafamiliar transfer function could easily be extended to
 

include other considerations derived from the anthropological evidence, 

To include the number of dependent children 0 would be one such exten

sion. One might expect that the ability to transfer to one's dependent 

parents could be reduced by the need to transfer to one's dependent 

children. Likewise, frcm the standpoint of the dependent parents or 

those approaching the period of dependence, they would be less likely to 

want to live with sons with many children as long as there are other 

sons with fewer children. Therefore, one would expect 3T2/3D < 0. 

Since such an extension would amount to the addition of a third gener

ation to the model, rather considerably complicating it, we deliberately. 

avoid the inclusion of this consideration at least until the empirical 
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analysis in Section III. Another such extension would involve the
 

effect of education on '2 and P2" If education has the effect of improv

ing the off-farm employment opportunities and/or of countering or at
 

least reducing the within-the-family loyalty training, if might have the
 

effect of reducing '2 and P2" On the other hand, to the extent it
 

raises t:e income of the LT generation it might be expected to increase
 

P2" Such an extension would be less difficult to bring about, but,
 

since one could think of education as embodied in E, these effects can
 

be consicered dealt with even within che present model as long as it is
 

properly interpreted. Another possible extension would be the inclusion
 

of the n'imbers of unmarried females in the household (other than one's
 

own daughters) since it was suggested in the anthropological evidence
 

that in tiose areas of India in which dowry payments are substantial,
 

and all members of the household share equally in the rpsponsibilit~y to
 

finance the dowries of household members, the presence of females approach

ing marriage age would tend to lower the expected transfers and hence
 

lower the desired degree of extension. This and other extensions of a
 

similar sort could be handled by simpiy.making both the transfer function
 

and the resulting demand for E function depend on the specific character

istics of the household. Once again, this can be accomplished rather
 

easily in the empirical application of the model and hence is postponed
 

until Section III.
 

80n the other hand, the higher educational attainment level should
 

raise income for any given level of k, and E and hence increase the
 

individual's ability to demand more E through relaxation of the budget
 

constraint. Ambiguity in the effect on E of this variable is also
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demonstrated in the model of Parsons (1977). Nevertheiess, a negative
 

effect of education on E would seem likely.
 

9This criticism is directed primarily toward the economic theories
 

of marriage. Explanations by sociologists, being primarily inductive in
 

origin, are less subject to these criticisms but on the other hand are
 

largely devoid of analytic content. While many of these theories acknow

ledge that marriage decisions are household as opposed to individual
 

decisions, and identify some usually macroeconomic-demographic correlates
 

of marriaqe age, such as sex ratios, household structure, and educational
 

patterns, they provide little explanation for how and why these determin

ants are important and why marriage age should vary systematically
 

across households inany given society. For examples, see Dixon (1971),
 

Mitchell(1971), Coale (I±71), Fernando (1975), Hajnal (1953, 1965),
 

Palmore and Marzuk (1969), Lesthaeghe (1974), von Elm and Hirschman
 

(1979), Salaff (1976). A significant portion of this literature is
 

primarily methodological, divising methods to measure accuracy, measure

ment biases, and for draiing inference from limited information. Few of
 

these studies have satisfactory predictive power. von Elm and Hirschman
 

(1979), for example,*explain 7-15 percent of the variation in marriage
 

age across households.
 

lOAn economic motive lying behind the prestige factor is that the 

household may be able to derive subsequent economic benefits from marital 

connections with rich families, e.g., in the form of low interest rate 

loans in time of need; technical assistance, equipment, etc. Note, for 

example, the references to the interlinking literaLure given in footnote 

1 above. 
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110ther studies employing ARIS include National Council of Applied
 

Economic Research (1974a, 1974b) Bhalla (1979), Rosenzweig and Wolpin
 

(1979), Rosenzweig and Evenson (1977), Makhija (1978), Nugent and
 

Walther (1980), Walther and Nugent (1981).
 

12Participation in the provident fund may be presumed to become
 

relevant and important only for those participants whose actual or
 

expected participation covers a relatively long period of time. In view
 

of the fact that few rural workers could be expected to have long and
 

stable employment histories injobs that qualify them for provident fund
 

participation, and in the absence of retrospective information on employ

ment histories, the possibility that current participation in the prov

ident fund scheme would have significart effects on fertility (especially
 

past) and other forms of behavior would seem rather limited. Another
 

shortcoming of provident fund participation in this respect is that
 

participants are given the right and apparently frequently do withdraw
 

their funds before retirement, hence, in reality not really constituting
 

an old-age pension system even for those who are long term participants
 

[Far East Economic Review (1978)].
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