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0LD-AGE PENSIONS \ciD HUMAN FERTILITY
[1¢ RURAL AREAS OF GLVELOPING COUNTRIES

Jeffrey B. Nugent and Robin J. Walther

In many developing countries, older persons are dependent on their chiidren
for support. As a consequence, the penaity for not having a surviving child, and
in many instances a survivingson, when one is no longer able to support oneself
is severe. These observations have resulted in suggestions that the introduc-
tion of other mechanisms for providing support to the dependent elderly such as
social insurance, viable savings and Tand’mafkets, and privaée pensicns would
reduce the value placed on children and lead to a reduction in the peopulation
growth rate. -

The objective of the research project "01d;Age Pensions and Human Fertilitly
in Rural Areas of Developing Countries® is to analyze the role of the old age
security motive in the fertility decision and to evaluate the poténtia] influence
of introducing social insurance programs in rural areas on fertility and popula-
tion growth. At pre;ent, references to the "old age security" motive for fer-
tility in developing countries are common, Eut evidence doéumenting the mpor-
tance of this motive in the fertility decision is limited. Attitudinal surveys
do indicate that parents expect to be suppofted by their children when they are
too'o]d to work and, as a general rule, direct observation in developing coun-
tries indicates that the majority of older parents are dependent on their children
for support. H&wever, these studies do not provide much evidence regarding the
%mportance of the old age security motive in the fertility decision nor do they
indicate the extent to which a social iﬁsurance system or some alternative system
for providing support to the dependent elderly could be expected fo influence
. fertility.

The purposes of this report are (1) to review the cu1tura1,‘socia1, and

economic institutions and other circumstances which condition the actions of
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1ndiv%dua1s and families including childhearing, (2) to present an analytical
framework both for investigating the role of the fo1d age security" motive in
fertility and.re1ated decisions (such as hqusehold formation) and for assessing
the potential influences, both direct and indirect, of introducing a social
seéurity system on fertility, and (3) to outline the implications of the analy-
tical framework which may be tested with household survey data and specifically
the panel data from rural India. In all three sections, the importance of under-
standing the context in which the ferti]%ty and related decisions are made is
emphasized. '

in the first section, we give special attention to the institutions ard other
circumstances which determine the size and structure of households and to the
role which the household structure plays in such decisions as fertility, alloca-

tion of resources, and household formation. In the second section, we accept the

_household as a significant institutional unit but argue that thé actions of

individuals within the household may be more fruitfully examined if we acknowledge
that different types of decisions are made Ey distinctly different groups of
individuals. For example, we give the individual female considerable choice with
regard to her childbearing decision, but we give thé houseﬁald head responsibility
for the allocation of time and goods to market and household activities and for
savings and investment decisions. In the third section, we indicate the possi-
bility of learning more about fertility and related fami]y'decisions from indi-

vidual household gerveys, and specifically tﬁefhree year ﬁéne1 survey of rural

India.

A major objective of the research project is to employ data from two
distinct chfuraT settings, rural Incli.a-I and Ma]aysia,2 in order to test and
refine the arnalytical framework which we are developing. At this time we have
cleaned, merged, and reorganized the Indian data so that Tt is fully

operational. We anticipate that the final tape of the Malaysian data which
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we p]an‘to utilize will soon -become available {probably in early May, 1980).
The Malaysian data are somewhat more comprehensive than the Indian data and will
allow us to test specific implications eof the analytical framework which cannot
be tested with the Indian data.

ATthough these data sets are not without their Timitations, by general agree-
ment they are among the very best sources of data on rural areas of developing

3

countries capabie of testing as complex a modelling framework as ours.™ wiiie
individually neither one of these data sets is sufficiently broad to test more
than a sﬁa11-portion of that framework, because of their complementarity, collec-
tively they should allow almost ail of the importaﬁt hypothesized relationships
to be tested with-data drawn from large random samples.

Qur presentation begins in Section T with our review of the relevant litera-
ture on. household structure,d01d~age‘security,mand fertility. This section is

-divided into several subsections. ’ .

Section IT presents our modelling framework. In contrast to muéh of the
recent economic mdde]]ingcf such relationships which tends to emphasize the
simﬁltaneity of static and dynamic resource a]iocation decjgions including fer-
ti1ity, our approach is modular, thereby a]]ow{ng fér'the'interdependencies_among
these various decisions but more realistically recognizing ‘both that their timing
is far from simultanecus and that the influences exerted on such decisions by
different. individuals or groups thereof witﬁin the household unit vary quite
§ign1ficant1y from one decision to thelother. ‘Specifica11y,,the modelling frame-

 vork -is divided into five distinct stages, each dealing with a different decision
or set o%_decisions. Stage I deals with fertility. Stage II develops an over-

lapping generation model with four generations for analyzing how living arrange-

" ments or household structures are determined. Given the structure of the house-

hold, stages III and IV determine the optimal allocation of the household's

%esources,including'those of time, statically and dynamically. Stage V deals with


jmenustik
Rectangle


b=

the probability of marriage, and its price. Finally in Section III we indi-

cate which retationships in our multistage analytical framework can be teéted

with the Indian data and outline the procedures indicating how they can be tested.
The section is concluded with some brief hints of how other relationships can

be tested with the Malaysian data.

It is to be emphasized that this report is merely a progress report. At
present we are nnly a Tittle over half-way through our réviewtof the rather ox-
tensive anthropological and socio]ogica{ literature relevant to the issues under
investigatidn in this project; this review shall continue aﬁd may well call to
our attention the need to revise or further generalize the modelling framework
outTined in this report. An important purpose of the present report, moraover,
is to provoke criticism end to generate additional suggestions from the readers
of this report as to additional literature to be reviewed, additional issues to be
_considered, and other external conditions which ﬁay gffect t various decisions
encompassed by cur framework. Furthermgre, preliminary empirical teéting with
the- Indian data may suggest the need for other modifications so as to be more
consistent with the reality of rural India and perhaps other developing countries.

The primary purpose of both this report and the reseearch project from which
it emerges is to provide an operational framework 1inking the various types of
behavior--economic, demogr@phic, and social--as we deem appropriate for analyzing
the role of the old-age security motive in fertility béhav{or in the long run.
Once that framework is established and teste&,.appropriaté impiications for both

“theory and policy will be derived.

]For India, the data utilized are the three-year panel survey of 4118 rura1
households known as “The Additional Rural Income Survey" collected by the Mationail
Council of Applied Economic Research under AID support.

2For Malaysia, the data are the multi-year parel surveys that make up the
"Malaysian Family Survey" developed jointly by a RAND team including William Butz
and Julie DaVanzo and by Survey Research Malaysia under the auspices of AID.

-
R

Note for cxample the high hopes for this data expressed by Birdsall, g;_gj:(]979).
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I. 0ld-Age Security, Household Structurcé and Fertility: Some Implications
for Modelling Drawn from the Literature.

This portion of the report is divided into the fb11ow1ng sections: Section A,
dealing with findings éoncernjng the importance of the old-age security motive for
fertility; Section B, concerning the choice of the appropriafe decision-making
unit, namely the residential household; Sectioﬁ C, which treats the variations in
household types over time and space; Section D, dealing with the determinants of house-
hold affiliation and partition decisions; Section E, concerning the a1{ocation of the
household's resources; Section F, concerning marriage; and-finally Section G, fTocus-

-sing on fertility decisions and infant mortality and the interrelationships between the:

A. The Importance of the 01d-Age Security Motive in Fertility Behavior.

Although until relatively recently very few-economists (e.g., Leibenstein
(1§57, 1978), Boserup (1965); Clark (1967), Neher (1971)) have given much atten-
tion either in their theoretica1 models or empirical studies to the old-age
security motive for fertility, it Has certainly not gone unnoticed among rural
socioTogists, anthropulogists, and historians who have dene much 1hterv1ewing
in developing countries and especially in the rural areas thereof. ,

Children become important sources of oid—age'security primarily because of
the absence of alternative vehicles for obtaining old-age seéurity. Capital
markets are often so 1imited or nonexistent. that there are virtually no assets
that one can accumulate and then sell-off to 1ive off of during one's old-age.

Even if one could doso, the uncertainties about the terms -on which one could

sell such assets may be sufficiently large to discourage such a practice. Hany
assats that are available in rural areas are incapable of being accumulated

beyond Tow Tevels, e.g., Tivestock, foodstuffs. The property r%ghts of other
relevant assets,1jke land, are frequently restricted so that such assets can
neither be bought or sold. Indeed, rural land is held communally in many societies,
and even where it is not, the value of private accumulations may be rendered highly

insecure for a number of different reasons such as the lack of law and order, the
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. threat of invasions by landless squatters, uncertainties of nature such as floods,
volcano erruption, environmantal pollution, and droﬁghts fhat can reduce property
values.significantly, especially considering the narrowness of such markets in
specific rural areas. Moreover, because experience with and intimate knowledge
of the land is often essential to making it productive, its value is often
considarably less to others than it is to the family that has farmed it for
generations. Financial and other more 1iquid assets are either not widely avail-~
able in rural areas, of if (like monay, for example) they are available, their
value 15 so vulnerable to iﬁf]ation as to make such accumulations uneconomic.
Finally, even if there were means of accumulating and then decumd]ating assets,
depenaent old persons would not be able to purchése the goods and services they
need in Tocal markets, and hence all the thrift in the world would do. them Tittle
good (Ben-Porath (1976)). On the other land, chi]dfen and graﬁdchi1dren can pro--
duce-the required goods and services and, particularly if one trains them to be
Toyal, can be extremely efficient and reliable sources of'such services. This

is not to say that asset accumulation is irrelevant; indeed as we shail see, it
:qan be quite relevant in as much as the promise of inheritance of such assets

can be an important instrument for inducing the Toyalty of one's children (Parry
(1979), Sm{th (1978)). As Kingsley Davis in reviewing the experience in a number
of countries put it: "Young adults can thus provide (through children} security
for their old age even when few other means are available, and they are encouraged
to do so by their eiders.”

Naturally, such conditions are not universal. Some societies may have a
well-established communal mechanism for caring for their old and disabled citizens.
Extra familial private philanthropy or official government programs could be
highly developed in certain societies. Indeed, social security and old-age pension
systems have now been adopted throughout much of the developed world, and at the
same time have come significant declines in ferti]ityf 01d-age pension systems

are, however, still a rarity in rural areas of developing countries.
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In the following, paragraphs we demonstrate the apparent pervasiveness of

the 1mp0rtanc§ of the old-age security motive in rural areas of developing coun-
tries with some examples chosen primarily to show that the motive is not 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 (71978))

"It seems that, to a very great extent, parents rely on their own (including

. adopted) offspring, etc., at least for their immediate, day-to-day support.

A couple with few or no living children is often eager to adopt one or more,
preferably from among the children of a sibling or other close relative,
precisely to ensure this kind of support.” (p. 299)

{2} MNenal (Nag, White, and Peet (1978))

"... this indicates that here, too, most elderly persons depend on their

-children, children's spouses, or grandchildren." (p. 299)

(3) Solomon Islands {Keesing (1970)})
{4) Japan (Smith (1977))

(5) Mexico (Ryder (1976), VYan Keep and Rice-Wray (1975}, Gillaspy and
Nugeat (1979)}

Note for exampie in the 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 (71979))
The desire for large numbers of.children on the part of poor rural women
probably is motivated by this. striving for security rather than by the value

of child Tabor. (p. 30}

(7). kgatla, South Africa (Nag (1962))

Among the principle factors behind the high Tevel of fertility was the fact
that "parents rely upon their children for support in their old age." {p. 29)
(8) Ceylon (Nag (1962))

o1d people depend on their sons for economic security. Often aged parents

.especially when widowed, Tive with the eldest son." (p. 45)
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(9) India (Mag (1962}, Babu (1979), Vatuk (1980))

We ﬁote that from the rural survey utilized in this study that more females
indicated that children were desired for their old-age security benefits

than for any other reason. Cassen (1978), although stressing the sensitivity
of rate-of-return-te-children calculations to rather arbitrary assumptions
about cost, age, and value of first productive work, etc., points out that
the rationality of investments in childiazn hinges principally on (1) the fact
that they are a form of forced savings, which is importgnt when incomes are
as low as they are throughout India, and (2) their reliability for old age

relative to other forms of investments or insurance.

This briaf 1ist of societies in which the old-age security motive has been
alleged to be of considerable importance in fertility behavior is certainly in-
complete. Undoubtedly, it can easily be supplemented.

It should also be pointed out that other factors such as "survivai®, "viability',
the desire for survival of the family line, prest%ge, etc., that have been identi-
fied in other field studies as motiveg for fertility may simply be proxies or
disguises for the old-age security motive.- Hence, the relevance and importanbe
of the motive may well be widespread.

"One of the barriers to theoretical and empirical analysis of the security
mﬁtive has been the difficulty of separating out the interdependent determinants
of fertility and other closely re1ate& forms of behavior, and to distinguish causes
from effects given the interdependencies between the various motives, circumstances,
and responses. For this reason any adequate analysis must take into account the

relevant institutional circumstances, 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.

Economic studies have often taken the decision-making unit for granted,

merely adopting that unit, be it the individual, the household head, the firm,’
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which is analytically or statistically convenient. OHce the decision is made,

the tendency in the literature toward more sophistjcafed 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
common to all the decisions made simultaneously. In our opinion, in the context
of demographic behavior and household decisions, this assumption is unrealistic,
quite possibly invalidating the conclusions derived frem such studies.

Specificaliy, on the basis of our reading of the anthropological Titerature,

-we consider it more plausible to argue that different deacisions, though inter-

dependent, wmay be made by different individuals or groups within the household.

We adopt the household as the basic unit of analysis. Among anthropologists
thére is admittedly some controversy on the issus. For example, Some (Kessinger
(1978} ) argue that common property as opposed to &ommon residence .is a more apgro-
priate unit of analysis, while othérs argue that a higher level, e.g., the ctan,
tribe, or set of persons with common kinship relations, is the appkopriéte unit
of analysis. -

Although there are merits tc these alternative perspectives, we find comg211ing
the arguments that anthropologists have made for using the résidentia1 household
as the basic unit of ana1ys%s.

First, although broader kinship relations can be important in-various cir;
cumstances, as Shah (1974) has pointed out, interhousehold relationships cannot
be properly understood unless one starts with a satisfactory analysis of intra-
household relationships and the way in which the househeld functions.

Second, as Ben-Porath {1977) has emphas{zed the importance of transactions costs
in poor rural areas of develoming countries mitigates against transactions outside
of the hcusehold: Overall, although there may be more rituals and other exchanges
among kinfolk beyond the household, much more is done {invoiving move transactions)
within the residential household relative to beyond the household than in more

developed societies.
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Third, the distinction between the s-esidential unit and property-noiding unit
may not” be very important. Numerous studies have shown that the correspondence
is in fact quite close, and in those relatively féw instances where groups have
separate residences but common property, such arrangements may be simply temporary,
representing an interim transition point on the way to complete partition of both
property and residence (Parry (1939)). Given that the scope of interrelations and
coordination among members of a common residence is grea£er-than that of a common‘
property group, for any analysis of ferti1ity‘behavior, such as ours, the appro-
priate choice between them would seem most certainly to be fﬁe household unit.

As Carter and Merrill (1979), Mag (1962), Shah (1974), and others point out,
hoviever, it wog1d seem important to allow for different individuals or subunits
of the household (especially in the case of "exténded" family househd1dsi to play
different roles in different decisions. Clearly, different Subgroups are relevant
in deciding whether or not to 1ive in a joint family or to separa%e; the head of
the household may be the relevant decision maker for imany decisions, especially-
those involving the allocation of resources; wives are of especial importance as
far as fertility decisions are concerned. The relative importance of different
1ndiv{dua1s 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 Tynes Qver Time and Space.

Once one adopts the household as the basic unit of analysis, one has to come
0 grips with thé diversity of household types that characterize rural areas of
developing countries. Households vary widely in §ize and structure in most rural
areas. Not only are there marked differences in size and structuré from one house-

hold to another, but very conceivably there may be systematic changes in them over

. time, which may ba 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 bechavior are two
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complementary hypotheses: first, the hyﬁothesis of a secular trend in household
types toﬁard the nuclear type that dominates in "westewn" developed countries; and
second,” the hypothesis that the inst%tution of the.extended fam%1y contributes

to the high fertility ratespfévai]ing in most rural areas of developing countries.
For example, Davis (1955) argues that extended families would favor high fertility
rates by lowering the costs of bearing and raising children, reducing the age at

marriage by removing the need to accumulate savings for household formation, and by

increasing the incentive for a wife to have children early in marriage to induce her

husband to split off from the parental household thereby protecting her from her

inlaws. See also Lorimer (1954), Davis and Blake (195€).

The trans¥tion from "traditional® extended family households to nuclear ones
wolld then be expected to lower fertility rates gradually over time. Despite
theirseeming plaqsibiIity,however; both component hypotheseses 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 be that no discernible trends are in evid?nce, despite substantial economic and
soéia1 change. First, historical studies for developed countries for example, by
Laslett (1972), Goody (1972}, Smith (]978)? Goody, Thirsk, and Thompson (f976)

have shown Tittle evidence that the developed countries have ever been dominated

by anything but nuclear households. Second,-in S0 fat as the Timited data available
pgrmit, historical studies for developing countries, especialfy those of Kessinger
(1974), Orenstein (1961), Gore (1968), Karve (1963), Avalaskar ([966) for India
where secular decline of the extended family hypothesis had been eér?ier put for-
ward by Bailey (1957) and Epstein (1962}, reveal 1ittle trend, the nuclear family

always having been dominant in terms of numbers of families. Such studies have

" been supplemented by historical studies in other countries, e.g.. Cohen (1976}

for China, Little and Price (1974) for Africa, and Fukutaki (1967) and Smith

(1977} for Japan, and by the findings (again for India) by Rao (1968), Gore (1968),
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Kolenda (1957, 1968) suggesting that urbanization, industrialization and other
modernify factors do not reduce the incidence of "extended" or "joint" families.
On closer scrutiny it turns out that.the evidence-suggesting that extended house-
holas in developing countries'had been more common in earlier times is based
primariiy on Tegend, myth, and social and religious norms which may not necassarily
have been based on historical experience (Shah (1974)).

The second hypothesis, that of higher fertility in extended family hecuschelds
than in nuclear households is also open to challenge. Stykos (1958), Burch and
Gendell (1972), Carter and Merrill (1979) call attention to some weaknesses in
the a priori arguments of Davis and others as to the pro-fertility bias of the
extended household. While the possibility of Tiying in the extended family may
make it easier as far as the couple is concerned to marry and raise chiidren,
the joint household as a whole haé to face up to the costs-of financing marriages
{which include both brideprice or dowry payments and the costs of often elaborate
wedding feasts and can thus be major investments as far as the household is con-
cerned) and of feeding and raising the children in that household. It should
not be surprising, therefore, to find that households make such dacisions deliberately
and rationally and exercise some Influence on the fertility decisions of couples
1iving within them.

Second, the historical studies in Europe and elsewhere fhat have shown the
long-run constancy of household types have also revealed cyclical movements in
household size, hence demonstrating that both nuclear and joint households can be
consistent with either high or Tow fertility (Laslett, ed. (1972), Tilly (1§78)).
The historical cycling evidence has been supplemented by the cross-sectional
observations by Mag {1962), Goode (1963), suggesting that both nuclear and
" joint households in different envifonments vary considerably as far as
fertility is concerned. This evidence greatly weakens the case that there is any
systematic difference between nuclear and joint families especially in the extent

to which they are rational.
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Third, the hypothesis has been testcd quite cxtensively in India, the con-
text in which it hds been most commonT/ applied, with at best ambiguous results.
Indeed, the majority of the studies, and especially of the more well-designed ones
such as Nag (1967), Pakrasi and Malaker (1967), Bebarta (1977) and Shah (1974)., yield
reverse findings suggesting that fertility rates tend to be Tower for women
Tiving in joint or extended households than in nuclear ones. The results for
other countries such as Freedman, Takeshita, and Sun (1964), and Liu (1957} for

Taiwan are more mixed. The ambiguity of the results sesms to arise both from the

rather arbitrary distinctions that have frequently been drawn between those house~

hon; that have been_c1assified as "nuclear" and those that are "joint" or

"extended" (Shah '(1974)) and from shortcomings of the data and research designs -
employed in these studies (Rebarta {1977), Shah (1974), Buich and Gendell (1972)).
As Burch and. Gendell (1972) emphasize, since the househald structure tends to vary
with the Tife cycle of the family, it would seem important to distinguish the
character of the household of current residence of the women from that of residence
in childhood, upon marriage and al? during her fertile years. Most importantly,

as Shah (1974), Burch and Gandell (1972), Parry {1979), and Carter and Merriil
(1972) have all persuasively argued, theré may he a self-selectivity bias problem
and also interdependencies between fertility and househo1d structure suggesting the
need for a more complex analytical model and testing procedure in order fo separ-
ate out other q1fferences such as wealth, occupation, educat%on, and religion,
between nuclear and extended households and to determine the extent. to which house-
hold structure causes fertility rather than vice-versa. Parry (1979}, in péru
ticu1ar; has stressed the possibility that differences in. fertility behavior among

the wives of male siblings Triving within a joint household may be a determinant

* of household partition. Shah (1974),. Vatuk (1980), Keesing (1970), Bebarta (1974 ),

and Smith (1977)) stress the relevance of the joint household as far as old-age
security is concerned.

"The Tesson to be drawn from this Titerature is unmistakable. For any
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satisfactory treatment of the relation between old-age security apd fertility,

one must not only take household structure and changes therein into consideration,
but also account for the interdependencies among wealth, income, household com-
position, inheritance rules, the shares of household subunits in full income

and expenditures, marriage costs, mortality, and of course both housshold structure
and fertility.

C. Determination of Household Affiliation and Formation/Partition Decisions.

The fact that households go through a 1ife cycle with respect to size and

structure has been acknowledged in the previods section. Indeed, Fortes (1949),

'Goody {1958, 1972) and others have suggested that this natural life cycle of the

househo]d is ips most important feature, suggesting that the position in the
1ife cycle is the most important and perhaps eveﬁ sple determinant of houssheld
size and structure.

More detailed investigations..e.q.., by Kolenda (1968}, Shah (1974) and others,
however, tend to i1luminate the rather Qide variations that exist in household
structure even after %aking position in the 1ife cycle into censideration. Altnough
most households will follow the life cycie, in .general, there are certainly _
variations in degree .and timing that would not app=ar random (Parry (1979)). Thus,
allowing for differences in institﬁtiona] conditions, region, status or caste, etc.,
still leaves one with a great deal of variation in household structure to_be
explained, and furthermore, begs the question of why such differences should exist.
(Could it not be‘that the institutional, caste and region differences exist as
rational and systematic responses to other differences, such as in morta1ity'and
wealth, that conceivably could be related to old-age security, fertility, and
househ01ﬁ structure?)

At this point, then, it becomes important to give credence to the view that
household composition may be the outcome of the rational calculation by the various
actual or potenti$1 members of a household sepsrately oy in subunits as to whether

or not to live tegether. Much of the anthropsiogical Titerature quite naturally
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focusses on the personalities involved, and in the Indian context pays considerable
attention to the rivalries and pcrsonal conflicts that arise between the adult
female members in joint families. Tﬁis rather traditional approach, therefore,
ternds to attribute partition decisions within joint households to such conflicts
which would seem to be both random in occurrence and inevitable.

Recently, however, an important minority of anthropologists, e.g., Shah
(1974}, Kolenda (i962), Parry (1979), Carter and Merrill (1979), have become
increasingly skeptical .of this view, finding variables that seem systematically
related to the probability that these random conflicts will result in partition.

"Although personalities undoubtedly come into it, such decisiens are not,

I suggest, a purely random cutcome of individual whims or of a man's Sudden

realization that he can no Tonger face the prospect ¢f living at such close

gquarters with his brothers. The crux of the case I shall argue below is
that these individual decisions conform to a pattern which can only be

understood i the Tight of a set of material constraints -imposed by ?he
emplovment and inheritance prospects of men, and by marriage strategies

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

Household affiliation and compositon are in this 1ight the outcome of indi-
vidual or group stratagies of how to maximize one's situation given the relevent
resource and other constraints. The outcome is the net resultant of centrifugal
and centripetal forces. What forces can be identified? Most observers have
found that the factors involved and their relative importance tend to vary with
the type of relation--the father-son or intergenerational relations generally

being stronger and subject to somewhat different pulls and pushes between siblings.
Certainly all such relations are'subject to societal norms which can be

deviated from only when one is wiiling to pay a price in terms of moral and other

sanctions. Both the norms themselves and the sanétions against their violation

vary from society tc society. In India, for example, the norms and the moral

sanctions on those who sever familial relationships prematurely (as for exampie

the partition of a household by a son prior to the death of his father) are

considerably stronger in the case of father-son relations than in other cases.
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As Parry 1979 points out, it is the combination of these societal norms and -
environmental constraints which conditions household affil-iation and hence forma-
tion 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 in

empirical 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 indi-

vidual living within a joint femily or of making use of the authority

structure and role relationships of a joint family...also varied

widely., (Owens (1971), p. 223)

Chief arong the forces of attraction is almost certainly the security motive.
Large, complex families provide a machanism for pooling risks. The advantages of
joint or extended householids need not be confinad to the security motive and the

ﬁisk—shgripg advantages of cohesion. No© rtheless, the relevance and importance
of the cld-age security motive is a major consideration in favor of cohesioﬁ
with respect to fathers and sons and their respsctive wives and children (Shah
(1874), p. 50). Even these observers, e.g., {Cassen (1978)), who havz failed
to sez householg affiliation as a rational Hecision, and those who have failed
to eppreciate the other advantages of the joint househala, such as economies of
scale and specialization, have not failed to appreciate the risk-shaerisg advantages
of the Targe extended household. For example as Cassen (1978, p. 76), a strong
critic of the system, expressed it:
In a society lacking in communal supportiveness, whare the powierftul
use and perpetuate their advantages in every conceivablé way, the family
becomes for most people the only source of security. It is an inefficient
and in some ways a cruel one; it will continue so until an alternative
appears.
The old-age security benefit to the old of Tliving in joint family arrangements
accrues, of course, only if one's children are loyal and provide intrafamilial
transfers. Loyalty, however, is something that pérents can qf least partially

inculcate in their children, and numerous field stiudies have noted the many some-

times subtle vays in which children are trained to be loyal. Hormally, the
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mother plays an important role in such training, and this may not be entirely
accidental considering that in many societies wives are younger than their hus-
bands, making it 1ikely that they will become widows, and hence a high propor-
tion of old-age dependents are, in fact, wiﬁowed mothers.

The réasons vihy joint family Tiving arrangements have advantages as far as
otd-age sacurity is concerned are several. Certainly the aforementioned higher
transactions of extrahoﬁseho1d activities relative to intrahousehold ones and
the absence of markets for the goods and services that old-age dependenis need
in rural areas of developing countries have a great deal to'do with it.. Also,
there are the advantages of scale and divisien of labor given the specific factor
proportions of supplying those goods and services. A rather neglecited advantage
is the fact that Tiving in zn extended Temily with one's parents may help inculcate
toyalty, providing an important example or demonstration case to one's children
of how they, too, should take care of their parents in iheir oid age.

There are, of course, ways in which such goods and services can be provided
to old-age dependents without joint Tiving Zrrangements, such as when the old-age
dependents Tiva next door and feod, clothing, and the 1ike can be brought in.

This goes back to the choice of the dacision-making and statistical unit, dis~
cussed in Section B above, fhe balance of pros énd cons seeming to favor the
househoTd as the wost appropriate unit in wost but not all circumstances.

Although the Tiving-next-door arrangement may be a close substitute for joint
1iving arrangements, it is certainly not a perfect substitute, and separate living
arrangements may considerably reduce the coordination of decision making and
resource allocation between the households, even though thay are within the same
family, and in c¢lose proximity to one anothér.

The recent studies of Bebarta (1977), Shah (1974}, and especially Parry (1979)
"are the source of many additional hynotheses about factors affecting the deciston

to Tive together or apart.
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(1) Inheritance and Wealth.

The prospect of inheritance is certainly an important instrument that older
persons. have to induce fiows of desired goods and services from their potential
heirs. In most socicties inheritance generally goes from fathers to sons or
mothers to dauchters in matriarchal societies. In some societies, such as those
in parts of Africa, inhgritance goes from brother to brother. Not suprisingly
joint households amcng sibTings are more comion in the latier societies whereas
Joint households among parents and their children are more common in countries
where the former types of inheritance rules dominate (Goody (1972)). In most
societies where inheritance goes from father to son, Tand and other accumulated
endowments are not transferred until death of at least the male parent and
'sometimas also the death of the female parent. The threat of non-bequeathal 1is
certainly an important teol in the hands and minds of parents to instill Toyalty
on the part of their children.

Its effactiveness can be constrained by certain-institutionai rules and
constraints such as those of primﬂgenitﬁre or equal division rules {which may
have been establishad to control fratricidal mirders and disruptive fighting).
Its effectiveness can aiso be reducéd by the absence of competition, as when
there is only one potential heir. Parents cah make this tool more effective
bylhaving several children or indeed several male children in patriarchal
societies. Notably, however, the rules tend to be defined to fit the circum-
stances and there is often considerable deviation of actual practice from
official rules. (Parry (1979) points out, e.g., that the Indian government's
effort to guarantee equal inheritance shares to female children as to male children
is disregarded in rural areas.) The effectiveness of the inheritance instrument
is strengthered 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 .
beiné equal, there may be advantages to“naming the youngest son as the heir

since the youngest son offers the greatest security by his higher probabiiity of
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Tongevity; and by holding off the decision until the youngest son comes of age
and is fully preductive, the pﬁrent maximizes the contribﬁtions 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 thier prime
vorking years. .
Inheritance, of course, is ineffective i% there is nothing to inherit.
Hence, the extent to which parents are 1ikely to be able to hold on to their chiidren
and indeed their loyalty by the bequeathal promise will 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 intrahousehold intargenerational transfers, the quantity
and quality of land and other forms of wéa]th can also have other cohesive inf]dences.
Children and siblings of working age may have cuiside employment opportunities.
Their willingness to remain in the joint household under fhe direction of the-

hausehold head will be affected by the differential benefits relative Lo costs

‘of remaining in the household or of moving out to take advantage of those outside

employment opportunities. While there may be circumstances wherein one can

work elsewhere than on the family farm and. yet remain in the houszhold, there are
certainly Timits to such possibilities and hence often a decision to work else-

where is accompanied by a decision to move out. In such circumstances, given the
available opportunities for off-farm emp1oyment; the more land available within

the household the higher wiil be the marginal and average productivity of on-farm
labor and hence the more Tikely the extra worker can be induced to stay on the

farm and in the joint household (or if there are no male children the more 1ikely it is
that husbands can be induced tomarry-in withtheir daughtersor thatsons canbe adopted.
Fuller (1976}, Shah (1974}, and Parry (1979), among others, provide rather con-

vincing empirical cvidence supporting the hypothesis that the propensity to Tive
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in a joint family household is positively related to wealith. Indeed, Shah (1974)
goes onl to suggest two additional reasons for the cohesive'inf1uence of vealth:
(1) that wealth or income is a cure for fhe intrafilial feuds that develop,
especially among wives in the joint household, and (2) that wea]?h and income

" increase survival rates, therehy making'o1d-age depandency more relevant and
important fdr viealthier households.

(3) Migration and Occupation.

The aforementioned influences apply primzrily to farmers and to on-farm
" activities which are of course the primary sources of empicyment in rural areas.
Increasingly, however, industries are being established in or near rural areas,
transportation and communications are 1mprov1ng,.and people are migrating from
the rural areas to cities and towns. The effects of such changes on housghold
structure are more difficult to predict.

Thé advantages of land wealth, inheritance, etc., may bz less to those who
will take up non-agricultural occupations. Hence, these influences may be ex-
pectad to Tead to fragmentation of the joint or extended househoid. As Farry
(1979), Kolenda (19681, Rao (1968), Owens (16711, and Vatuk (1972) have emphasized,
however, such. expectations have not always been fulfilled suggesting the presence
of some offsetting influences.

Even if a son or brother should find it advantageous to go elsewhere, e,g,,
to a city or town, employment, the higher cost of living in that location may
Induce the migrant to keep his wife and chi]dreﬁ in the joint household back on
the farm. The cash remmittances that he is aB]e to contribute are also likely to
be very desirable as far as the other members of the extended household are
concerned. Hence, out-migration and occupational change may actually be conducive
to joint fawily living arrangements (Parry (1979)).

Disputes in such circumstances are more likely to arise, and partition of
the household to take place after an out-migrant, who has contributed substantially

to the household's budget, returns and feels that he is not provided wilh his
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fair share of the household's resources.

Because of the differcnces in Lhe comparative advantage of household members
of diffefent age and sex performing the various household tasks, individuals are
not Tikely to break off from the joint household. Generally only married couples,
or couples plus children, will break off (Parry (1979)). This factor is closely
related to the viability or essentiality characteristic that anthropolegists have
commonly referred to. As a minimum requiremsnt, a household must have both male
and female members, given the traditional division of labor that is established
between the sexes which wifl be discussed in the next section.

(4) Fertility Differentials Among Couples Living Within the Joint Household.

If all male members of the household provide an equal :common budget of the
joint household, the propensity to‘partfgfon 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. Hote, however, that children and wivas
can provide at least part of these differential contributions.

The timing of marriages can alsc be a faqtbr in partition. In India, for
example, where marriage costs are of major importance in the overall household
budget, and a brother has no vresponsibility for f%nancing the marriage of his
brother's daughter after partition, partition is 1ikely to tazke place prior to
the marriage of the children of siblings.

Given the interest of wives in providing f&r their old~-age security via
6ffspring and also for wanting to get out from‘under the domination of her in-laws
with whom she lives with initially (which is an especially understandable motivé
in the Indian context), wives may feel that having children early in marriage
would he beneficial for them in part because it is 1ikely to induce partition of
the joint household. On the other hand, once a wife becomes the mother-in-law in
the joint family houseiiold, and assuming that she already has had male children,

it is in hey interest to siop having children in order to induce her sons to
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remain in the joint household. This econcmic explanation would seem to explain
the otherwise paradoxical findings of Bebarta (1977) that women in joint house-
holds have children earlier than other womén but also stop having them earlier,
making it possible for their completed fertility to be lower than that of women
Tiving 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 hiypotheses have not yet
bean tested in any meaningful sensa.

E. The Allocation of Household Resdurces and the Division of Labor.

Since for the most part.there is coincidence petween the property-holding
group and the residential group, tha household's resources are generally utilized
coliectfveTy and allocated by the household head whose respensibiltity it is to
resolve disputes aoout the fairness of resource aliccation within the housahold.
111y, household heads ailccate roscurces jn what would seem a "raticnal"
or "effigient" mannar {Parry (1979): Carter and Merrill (1979)).

Given the variety of tasks that have to be performed within a rural household,
oni} & small precportion of which are typicé1iy marketed, it is not surprising that
there is substantial room for variations in comparative advahtage ameng the dif-
ferent members of the household and £hat a division of labor and degree of speciali-
zation among tasks is arrived at. Almost all anthropological studies provide
at least qualitative avidence of the marked extent to which there is division of
labor aspecially between sexes. Recantly, the traditional types of studies of
anthropologists have been supplemented by those of cthers seeking to achieve
quantificatioh by studying eaéh individual household member's allocation of time
across activities. There are, of course, some fundamental problems in arrivin§

at such aliocations, and some of these problems are especially important in the
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present context. For cxample, should grandparenis be credited with time spent

in cariné for grandéhi]dren or should grandchildren be credited with time caring
for grandparents? The authors of such studies have to resolve éuch questions

and ambiguities in one way or.another. Unfortunately, the way in which they have
been resolved may not bz appropriate for all users of such data.

As a vresult, comparisons of such data, collected .as they inevitably are by
different authors, are sometimes problematic, ;ifferences in findings being atiri-
butable in part to differences in arbitrary assumptions. Nevertheless, the results
of such studies can be revealing and certaincommon patterns emerge despite the
somevthat aifferent methods employed by different practitioners.

Even allowing for a consicerable margin for_error, without exception the
time allocation studies we have seen (Dasgupta (1977), Nag, White, and Peet (1978),

Shah (1974), Cain (1977), Bond (1§71), weller (1979), Bieze ( ), Da Yanzo and

Lee {1978)) which are drawn from a wide variety of countries demonstrate a high

degres of speciﬁliza?ian by age and sex. In particular, young girls spend large
portions of their time on thosc activities, such as fetching water, cooking,

food preparation, care fovr the sick and disabied, sewing and repair work, tﬁaﬁ ara
in demand by old-age dependents. Young bdys spend substantial portions of their
time on animal husbandry, gathering firewood, and_hunting and fishirg; middle-aged
men concentrate on the heavy agricultural tasks and on civic'regponsibi1jtjes

sych as meetings; finally women spend their time on housework, child care, Tood
preparaticn, and in som2 cases on marketing and agricultural activities.

If as a result of changes in technology, in market prices, in transporf costs,
or in institutions {such as the introduction cf a social security system of
old-age pensions}, the household's mix of activities changes, this change in
the activity mix can bring about a substantial reallocation of time to activities
anbng members of the common household, and can affect the relative value of

having different types of peoole in the household. In technical terms, the shadow

prices of the time of different sex and age groups can be affected, thereby also
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affecting the economic value of children and hence desired fertility. -

_The data on time allocations of old people themselves in rural areas of develop-
ing countries is relatively weak. Some of the aforementioned.pub1ished studies
present their statistics on time allocations only for excessively aggregated age
groups. such as for allthose of 50 years of age or older as in Nag, White, and Peet
(1978). Other studies classify people only .as.to whether or not they are 1n the
Tabor force utilizing often extremely arbitrary assumptions in making t%eir
distinctions. The resulting statistics on Tabor force participation4 may, therefore,
exaggerate the real differences. Given the variety of productive activities thail
take place in rural households, only a portion of which enter the Tabor market,
and which are Tor the most part es§entia] to the household's viability, knowledge
of labor force participation, even if corvectly ana unambiguously m2asurad, is
insufficient. (The allocation of fime data for the Malaysian panel survey to be
used in this study may shed considerable Tight eon how variations in techﬁology,
oid-age pension system participaticn, etc., ﬁay affect the allocation of time of
older males and females in households of djfferenf structure.)

The impression one gets from the more qualitative studies of aging in rural
areas of developing countries (e.g., Adams (1972),:Goody (1976), Vatuk (1975, 1930),
Harlan (1964), Raj and Prasad (1971), Mueller {1976)) is that in centrast to their
counterparts in urban areas and in more develeped countries, older persons generaliy
continue to actively pursue the specialized activities that they perform witﬁin
the household until very late in their lives, even until severe disability, sick-

ness or-death. Little, however, is known as to how productive they ars (Ridker

(1976)}).

There would seem, therefore, considerable potential for a substantial

4E.g., recent ILO study (1971) shows the labor force participation rate of

. all persons age 65 and over to vary from a low of 26 percent for Iran te a high

cf €0 percent for Gambia, while that of walas to vary from 41 porcent Tor Latin
Awerica to 71 percent for Africa.
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reallocation of time across activities of older persons, in particular, butw
indirectly of all members of the household, with ‘the intréduction ¢f an old-age
pension.system. The evidence 1s gquite clear that this has occurred in developed
countries (Boskin (1977), Munnell (1974}, Pellechio (1979)). But quite conveivably,
the honor and prestige associated with continuing proauctive work and the existing
Tow levels of income, may reduce the "retirament age effect" and other realloéations
of time that otherwise might result from the introduction of old-age perisons in
such rural areas of developing countries. Furthermore, the negative effect on

labor force participation in older persons in developad countries is in part

attributable to the spéciffc(high marginal tax rate) features of these programs

in such ceuatries, features that may not be appiiad in the,for the most part,

- yet-to-be esteblished old-age security p «irams ﬁn rural areas of developing coun-
iries. Moreover, even if those features are emulated, giveh the large distances
and communications problems in rural areas of developing countries and also the
smaller portion of rural full incomes that originate in the market sector, it is
‘un]ike1y that disincentive effects ¢on ofd—pge igbor could be made effactive in
such areas.

The dynamic effects of exogenous changes in technology, old-age pensions, etc.,’
such as those ¢n savings, investment a]Tocéticn, and migration in the rurai develcp-
ing country context, have been Tess studied, and are probably more difficult to
generalize. Many of these inf]uenceé can affect the level of wealth of the house-
hold and hence can affect the household's preference of present versus tuture,
and hence its savings and investment rate. For example, increased commercializa-
tion may iﬁduce farmers to go into debt lowering their wealth and thereby forcing
themselves to save more (partly to pay off their debts). Decreased infant and
and child mortality may lcave the houschold with more surviving children of any
sex ‘than they had expected, making them feel wealthier, theréby possibly Towering

their savings and invesiment rate. Similarly, the introduction of an old-age

pension system may make people feel wealthier and hence lower savings. In the
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rurai developing country context, however, Tower or greater savings may translate
into a wide variety of reallocations of the time and other resources of all members
of the househald.

In all- 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
household head's role is to coordinate and supervise the work of the houschsld,
te atlocate people and their time to tasks, to either decide or exert Teadership
in reaching dynamic decisions such as the level of savings and the allocation of
investment. The household head's most essential furction is to guarantee the
basic viability ¢f the household. The work of the housahold heed.and of the
household as a whole is 1ikely to be most effective wheh his headship is unchallenged,

and because of clgse family velations in a common residence,theare is both good

teamwerk among househald membars and a considerable amount of mutuai trust,thereby

aveiding the -ne=d to set up elaborate and cqét1y menitoring activitiés to detect
shirking and seli-indulgence by individual household members. YWith more distant
relations or unrelated persons the trust and {ﬁtimate knowledae of the mesbars of
the household tosm are Tikeiy to be weaker and hence less capable of holding
togethér.

The fact that headship is 1ikely to be less open to challengs in father-son
relations than in relations among brethers or between uncles and nephews, at least
in many societies, makes it Tikely that father-son joint households will be more
successful and be more durﬁb]e than intragenerational ones or those between uncles
and sons (Parry (1979), Carter and Merrill (1979)).

Part of the household head's function is also to train a successor, which
cannot easi]& be accomplished if the head refuses to turn over some of his responsi-
bilities to his successor. Learning-by-doing would seem to contribute greatly to

successful headship.
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Househo]d heads play important roles in the managemont of household assets
and in determining the rate of accunulation and the allocation of resources.
Although the available data is often only anecdotal and qualitative, there is
every indication that household heads participate in a major way in-education,
migration, agricultural investment, and marriage decisions. Since thé house-
hold head normally has considerabie discretion over the allocation of resources,
he can exert considerable influence over the composition and structure of the house-
hold in as much as he can offer inducements to stay or to leave. Indeed, the
household head is also Tikely to share the power of expu]sibn over household members,
although (according to Parry (1972) 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 the non~head husband's} control over fertility
and infant mortality of his ﬁife and of his brothars and sons' wives is somewhat
more ambiguous, and at best more indirect. Undoubtedly also its effectiveness varies
considerably from one society to another, and pethapg even frem one head to another.
The.head is certainly not without :nstrumenfs. He can usually divorce his wife;
he can usually remarry after being a widower or divorced and in sow2 cases can
take several wives at once. -As for the allocaticn of resources, the housenoid
head may be able to encourage or discourage fertility, but he 1s_usua11y reluctant
to interfere very directly in the fertility decisions of other couples within the
household.

Thera is, of course, much debate about how rational household heads are,
and about whether their rationality is better approximated by the profit-maximizing
(or cost-minimizing) criterion or by mini-max, maxifmin, or other satisFicing
strategies. 'In practice, however, the distinction between these different kinds
of rationality is Tikely to be more one of semantics than of anything eise.

Because of the impo%tance of the unchallenged headship position to the

inlegrity and viahility of the houschcld, headship succession rules are generaily
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clearly established; cha11enges thereto Tenerally take the {Torm of household par-
tition rather than revolution and overthrow {Carter and Merrill (1973)).

Because marriage and adoption, however, can constitute a dominant part of
overall household expenditures, and the presence QF male and- female succession is
of such importance to the short-run as well as leng-run viability of the household
unit, household heads in many if not most rural societies play a very important
role in arrenging marriagesof daughters and sons--with considerable and sometimes
even unlimited discretion over the choice of time, place, and partner in.marriage.

The goal of the househoid head 1ike the entrapreneur in the firm is to achieve
static and dynamic efficiency of household producticn and consumption activities.

~ 3

Overall efficiency is multi-facated. I% recuires static efficiency in both pro-
duction and consumvtion, but also d'naw ¢ efficiency~-tha dyramic efficiency depending
also on viability, trust, teamwwork, etc., tha preservation of which requires also

“fairaess™ (but certainly not necessariiy equality) in allecation and distribution.

The effi cienu solution to housshold affiliation-composition-partition-formation’
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the disadvancages (i.e., the advantagas of Tiving ansrt). ‘The advantzges includa
not only those of intergenerational compiementarity (and hence sezcurity) and ihe
ability to take adventage of economies of spec1a11 zation, but also econcmias of
scale in both production and consumption. UWhile the sources of economies of
scale in productxon are widely recognized, only recantly has the potential impor-
tance of economies of scale in consumption been pointed out. In their recent
paper on the subject Lazear and Michael (1980) find that econcmies of scale in
consumption can be quite substantial and identify the following sources of these
economies: namely "family" goods which are intrahousehold public goods, decrecased
waste, quantity discounts in purchases, and complementarities in the use of goods
over time.

On the othar hand, at soime point the transactions costs per household member



_29-

should siart to rise, economies of scale may diminish, crowded conditicns, con-
gestion;and headship rivalries arise, and most importantly the diminishing returns
to the.fixed factor endowments will Set in. YWhen the former set.of factors dominate,
thé household head may be successful in maintaining the integrity of the joint
household; when the Tatter circumstances dominate,oqe may expect that the house-
hold head will be unsuccessful and the joint household will partition into twe or
more units,each with its own household head.

Since entrepreneurial talent on the part of the household heads is certainly
not a constant, one may expect that more talented household heads will tend to
pe heads of larger and more complex households.

F. Marriage.

As has alvready been pointed out, the bulk of the anthropological evideﬁce
on rural areas of develgping countries suggests that marriages are more likely
to be "arranged" or at Teast approved than are marriages in more cdeveioped countries.
(Gore (1968), Jahan (1973), Goode {1963), Dixon (1976)). Marriage also tends
to be more essential in such countries,in as mﬁch as the long-run viability o7 house-
holds require that it have both male and ferale mzmbers, énd preferably thore
of more than one generation so as to ensuﬁe comp1eméntarity in production and
consumption both statically and dynamically.

The interest oF the household head and therefore his in&o]vement in arranging
or at Teast apprpving marriages may well vary with household structure. In the
jﬁint household, the household head generally plays an important role in arvanrging
marriages. The reason why the household head may invest very considerably in
search activities is to be sure to obtain a person who is simultareously a satis-
factory, reliable marriage partner for his son or daughter, a productive, hard-

* working member of the household, a "loyal" person not Tikely to want to induce
partition of the son or daughter from the joint houschold, thereby lowering the
oxpected value of transfers frow children in old age, and also a person who can

be trusted and is easy to get along with so as to facilitate good teamwork among

]
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alt members of the household.

In those societies where widowed or divorced males can remarry, the household
head mdy enhance his own cld-age security in his own marriage by choosing for
nimself a healthy wife of a younger generation. This mechanism might well Tower .
the male parent's security-induced demand for childrén. Seldom, however, are
wives able to remarry as easily, and still more seldom are wives able to remarry
younger males. Hence, old-age dependence is Tikely to be a particular problem
for women (Vatuk (1980)). Their own children are likely to be their bast and

most reiiable source of old-age support.
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Since age of marriage is an important determinant of complete
factors that can inTiuence age of marriage can have -mportant conseguences for
fertility. 4e have alrzady noted the 17 ,:odependencies Letween o?d—age.security
considerétions and household structure. We hazve also noted the possibility of

diffarent influences on marriage of househclids of different struc ture, wealth, and

other characteristics. Therefore, it should be obvious that such characteristics

and influences can have indirect {afluences en fertility. The mural of th
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is once agzin that to adequately understasd the magnituue and even the direciion

of these cffects, one must have & modal capahle of soriing out these various
interdependencies.

Admittedly, however, there are other influences which may tend to reduce
the influence of parents and the household head jn arranging or even approving
marriages of their children or ather pelatives in their househoTds. Education, for
éxample, may tend to make children more independent, both by keeping the children
away from the housshold and perhaps by changing their tastes, aspirations, and
goals. Also, better cosmunications, commercialization, and other factors that
are certainly of growing imporfance may tend to reduce the role of parents in
educating their children about the werld, and in making marr{age decisions for

them (Hull {1978)). It would scem important, therefore, to account for the

education of children, non-agricultural cmployment, and other factors that might
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tend to reduce the extent to which marriages are arranged, and which also, of
course, are Tikely to have direct influences on age of marriage and hence on
fertility.

G. Fertility and Infant and Child Mortality.

Traditional demographic transiticn theory has depicted the relation between
mortality and fertility to De a close but simple one: namely, it was argued that
population growth is attributabie to the rather Tong reafization and adjustment
lag betwaen decreases in mortality and subsequent decreases in fertility. It dces
not deny that variations in mortality eventually bring about variations in
fertility hut suggests that tha affect takes & Tong time to be Telt. Traditional
theory 1is, however, both altogather naive and probabiy wrong as well.

First, recent historical studies havz increasingly challangad tﬁe Qiew that
fertilitx rate deciines lagged substantialiy behind mortality rate deciines in
Eurdpe, Japan, and elsawheres, and anthropological studies have tended to reject
the notion of a Teng adjustment lag in contemporary deve?opfng countries
(Carter and Herrill (1979}). This is not to say that the repid populatise grouth
that has chavracterized most deve?opihg countrics in the last two or threo decades
caﬁnot be attributed at Teast in part to the decline in mortality ratés that
these éountrfes have experienced over this beribd. It should be realized, nowever,
that the sharpness of the decline in mortality rates that develeping countries
bave experienced during these years has been without historical precedent and
that fertility rates have heen falling quife significantly, at Teast during the
Tast decade (Birdsall, et al. (1979)). ‘

Second, as mathematical modellers of demographic conditions have pointed out,
stability or equilibrium in the relation betw=en mortality and fertility does not
necessarily {mp1y a fertility rate consistent with zero popuiation growth {(Heer
and Smith (1969}, Burch (197Q}).

Third, the relation between mortality and marital fertitity need not be

a very direct one for the cverallrelationship betweenmortality and fertility to hoid.
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This is becausz much of the adjustment to variations in mortality may well take
the form of variations in age at marriage, rather than within marriage fertility
rates {Yrigley (1978}). . |
Fourth, changes in mortality can affect ngera1 other variables with possibie
indirect effects on fertility. For exampie, as Ram and Schultz (1979) have argued,
the decline in mortality rates can affect the rate of return to investments in
human capital, especially education. This, iq turn, can influence househcld
savings, Thcome growth, sex-specific labor force participation, the entire allocation
of resources within the household, and in the Tong run even the structure of the
houseﬁold. Any such changes can infiuence fertility, and can also have consequénces
for the direction of the intergencraticnal transfers within tha household
{Goode {1943}, Caldwall (1976}, Aries (1965), Goubert (1970), Laslett (1S65),
Laslett and Wall (1872}, Stone (1?77), Thadani (1975)). As Birdsall, et al.,
emphasize, the overall effect of mortality on fertitity can be captured only if
one considers both the hiolcgical effects. (such as thes shock and disruption to
househiold activilies that siciness and death of one's child mey bring about) and
the economic effects incluaing both the weaith and relativé price effects and
both the siatic and dvnamic effects of eacﬁ. Notably both the relative price and
the incomz or wealth effects of mortality declines may vary significantly from
one househald to another depending on the size and structure-of the household.
Fifth, the direction of causation in the relationship may not beas unidirec-
t%ona] as it had been assumed to be. Much recent work on nuirition and intant
mortality has revealed that fertility and birth spacing can have important efvects
on .infant nutritjon and hence the probability 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 extremz child neglect and even infanticide, the relation of the female work
load to ipTant mortality, the rather marked sex differentials in infant mortality,
the positive reTation of infant mortality to ihe accumulated number of preceding

-
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births, and the negative relation to the time elapsed from the immediately preceding
birth. Again as the above mentioned new historians of the family point out,
expecta%ions with respect to infant mortality can be self-fulfilling and reinforcing.
IT one expects there to be a good chance that one's child will not survive, one
invests Tittle in the child in terms of time and emot%ona1 attention; as a result

the probability of survival is reduced. Smith (1977) rathef convincingly documents
with birth registration and census statistics the importance of systematic infanti-
cide over long periods of time historicaily in rural Japan. Cassen (1978), Parry
(1979) and Mitra (1979) suggest that infarticide s not unheard of in contemporary
India, especially with.respect te femaie children.

Some of thesa effects on infant mortality may thus he intended. Others may
weil be inadvertent. For example, the re - “ionship betwzen close spacing of birtns
and 1nf§nt mortalily, especiailly of the earlier birth,is attributable to premature
weaniﬁg of the infant from the mother's breast %o make room for the newborn.

In the absence of Eanitary and nutriticnzlly sound alternatives, there is a relatively
high probability that the weanad child will not survive into adulthood (Khan,

Hawmer, and Lynch (3977), Weay (1971)). for addificnai evidence of this and other
economic and secial effects on infant mortality see Heiler and Drake (1979)

Interdependence between fertility and infant mortziity can also be atiributed
to the practice of breasiteeding and its effect on postponing ovulation (post
partum amenorrhea). The strength of this effect is also affected by health and
the nutritional status of the motner (Bytz and Habicht (1276)).

Additional evidence for the endogencity of infant mortality comes ¥rom
(1) demonstrations that public health improvements such as malaria and other
disease eradication programs and programs to supply potatble water and provide sewage
systoms explain only a fraction of the mortality decline Tn specific couatries and

(2) studies showing that infant mortality has tended to decline more rapidly

in those sociecties that have achiovad reductions in the degree of incore
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inequaiity, such as Sri lLanka (Birdsalil, et al. {(1979)).
With respect to the important issue of the appkopriafe decision-maker(s)
within the household with respect to fertility and infant mortality decisions,
as has been mentioned above the role of the household 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 reviewéd.l Most studies (e.g., Dixon (1976),
Salaff (1972)) concede to the wife an important, if not &ominant, rcle in fertility
behavior, especially in relation teo how constrained shz i§ in virtually all other
respects. Also on infant mortality, the wife-mother plays a dominant role,
‘ although, of course, circumstances can be much affected by the household struc-
ture and the static'and dynamic allocation of resources. Within the household
not only are fertility and mortality varizbles over which marvied women are
likely to have move contiol but in view ;f the Tikeliheood of long widowhood,
they also are 1ikely to have the incentive to exarcise that control. As Ridker
(1976) puts it. "children, especially sons, may appear to be ail that will save
them from destitution after their husbands are dead...." {Ridker (1976), pp. 2-10)
From the precading review of the Titerature we conclude that tome and resource
allocation including savings and investment allocation decisions of all indivi-
duals in the housahold generally are closely coordinated by the hcuseholid head.
There is a great deal of interdapendence among all the decisions made within
the household including those of education, migration, marriage, ferti]ity, and
infant survival. There is considerable evidence, however, that some of these
decisions, especially infant mortality and fertility, are less centrally directed
by the household head than others, and more influenced by the wife-mother. This
suggests that in modelling these relationships it is important to recognize inter-
dependence between these decisions but not to model them as strictly simultancously
determined as has been the case in several recent economic modeliing efforts.

. Furthermore, it is obvious that many of these relationships may be affected by
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the size and structure of the household, which tends fo vary quite consideraSTy
from one household to another. In the long run, however, the size and structure
of the household depends in part on the household's position in the Tife cycle, but
also on 1its wealth, and the fertility-mortality decisions made by the individual
members of the household.

Any satisfactory analysis of the effects on fertiTi;y of any fundamental
exogenous chanyes such as those in market prices, technology,and institutions
such as inheritance rules or old-age pension systems, must recognize all of these
interdependencies in what goes on within the household and the feedbacks back-
and-forth from within the household to the househoid as a whole, which in the

long run affect its size and its composition.
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IT. A Multistage Model Linking Ol&—Age Sé&urity with Housahold-Structure,
Resource Allocaticn, Marriage, and Fertility.

The purpose of this section is to specify a formal model of the relation-
ships between old-age security that includes indirect as well as direct effects
and yet which fits the findings reported in thea survey presented in the previous
section as closely as possible.

The model is one of household decision makiné and postulates that all house-
hold decisions are made rationally, in the senée that they are motivated.by a
desire to achieve given objectives, subject to environmental, economic, and

.instituticna1 constraints and a set of initial conditions. The model recognizes
ﬁhat 5]1 decisions are made by the household as a whole or by inaividual wembers
of.the household, implying that the decisions may well be affected by the size and
structure of the housashold which apparently varies from one household to ancther.
Because of the finding that different household decisions seem to e made primarily
by different individuals in.the household, and génera!]y at quite different points
in Lime, tHe overall ﬁodel is composed of a series of separate but interdependent
models which we refer to as stages. 1In using tﬁe term stages, however, we do nét
mean to fmpiy that any one stage necessarily comes pricr to any other stage in
time sequence.

We begin with fertility and infant mortality in Stage I. Household structure
and the household affiliation decisions are presented in Stage Il. The méde1 also
determines the eﬁpected value of intergenerational transferg. Stages IIT and
1V a%e devoted to the static and dynamic aspects of resource allocation within
the household. Stage V it concerned with marriage. The interdependencies
between the stages are reflected in the fact that decisions made in one stage

. can affect decisions made at other stages.
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A. Stage I: Fertility and Infant Mortality.

In Section I it was found that in contrast to the many other household
decisions which are determined, executed, and policed primarily by the house-
hold head,.fertility and infant mortality decisions are strongiy influenced by
thé wife-mother (of whom there may be several in the case of the joint family
house-hold). Moreover, the wife-mother also has a considerably greater role in
the execution of such-decisions, The cegree of the wife-mother's degree of in-
depepdence and autonomy in such behavior may well vary from cuiture to culture,
and also according to the size and structure of the household.

In any case, it is tha relatively greater role of the woman in this behaviovr
that prompts us to treat fertility and infant mortality in a separate stage,
‘rather than Tumping them together with all the other static and dynamic resource
allocation issues as in several of the better known economic models of fertility
behavior (Rosenzweig and Evenson (1977), Becker and Michael (1976)): Moreover,
given the closenass of the relationship betyéen fertility and infant mortality
that was ravealed in our survey as well as in those of others (e.g., Schultz
(1976), Butz and Habicht (1976), Birdsall, g;_él, (1979)), we have deemad it
appropriate to put the two tegether, i.e., determining the number of surviving
children.

Following Heckman (1976) we postulate utility of the wife in any period to
be a function of her cocnsumption of goods and services, C, her leisure, L, the Tatter
being weighted by her human capital, H, in'tﬁaf sama perioa, and the number of

1f

surviving male and female children she has, PTm and P ', respectively.

B w o, w W Im If,aU al 3au
(1) Ut = U(Ct, Lt Ht’ P, P 5T 3T 5E;r >0

The fact that the wife's leisure is weighted by her stock ¢f human capital
is meant to reflect the view that effective leisure time is enhanced by human

capital and allows human capital to enter the utility function divectly. The
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fact that the number of surviving childran is also included in the utility function
is intenaed to reflect the direct consumption utiIity-benefits, satisftaction,

or prestige that the prosence of children provide according to WOSt attitudinal
surveys of rural women in devaloping countries.

The productionfunction for children (net of the endogenous component of infant
mortality) of each sex J is assumed to depend on the time ana care of the mother
(weighted again by her human capital stock) on the mother's allocation of goods and
services and on environmental facters specific to hcusehold ;J, and to the

community 22,

132

(2) pd= P(Lt -;, Cls Zygs Zpy) for §=m, f

vihare

For exampie, the siza and struciurz of the househeld, including the presence of

grapdasthzrs, and other providers of chiidcave, the guality of the house, and

distance from c¢linics or ¢ther public ,P*TPE facilitics, tha presonce o7 sewaga and
potab]e‘water systems and so on could all be copponants of ZZ’ whiich is intended

to capture tha exccencus component of infant meriality and hance of the cost of
raising infants that survive i childhocd.

an considers two periods--motherhoed and widowhood.

e
[N
p=n
]
e
O

_we assume tha
During motherhocd--peried 1--her husband is slive .and she 1s given agéregate
allocations of goods and services T and leisure U by the household head (from
Stage I1I of the model). These are endowments beyond her control. During
widowhood, however, she will be dependent on her sons. Her overall objective

is to maximize her utility over her entire 1ife span.

(3) U= u(cy, L HY piin plf o)
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where d is a subjective discount rate conditional on the relative importance of
widowhood in her overall time horizen, which would depend among other things on
the number of years she would expect to outlive her husband which, in turn, would
depend on their relative ages and the sex-specific mortality rates, and the
probability of remarriage, etc. '

The wife-mother allocates both her given allocation of gouds and services ©
and her leisure L between herself C¥ and LY, respectively, and the male and
female children that she almost exclusivaly bears; nurtures, and cares for espec-
17

ially during the critical pariod immediately after birth, C1m and L Her

own consumption and leisure in paried 1 ave thus subjcet to the following constrainis:

W = T 1f
W — Tm 1f
(5) Ly =T - L - Ly

Her consumption of goods and leisure in widowhood, 1.2., pericd 2, however,

131

J —
az Co

[

depend on the allocations of goods

P

nd leisure + y expect to receive in

13

=5

the househald(s) of her soa{s) and daughter(s) which will depand on the number
of chijdren of each SeX, theiv survival rates, theﬁﬁ hugian capitea
will depend in part on the humzn capital investments made in thow (from Stage IV
of thes medel} and aiso on their leyalty, which may dapend in part on the care

she provides them and on the living arrangements in period 1, E? Ffrom Stage II

of the model:

(- 6 ) CW

) = o(s;d plInl, 13, 1Tl )

i
W 13 pligli 13 13 pld
(7} L2 = L(s1 PR, Gy LY B, E])
where the partial derivates of both Cg and Lg with respect to each of the

specified arguments are positive but the sceond derivatives are negative.
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The objective of the wife is to maximize (3) subject to the production
function (2}, and the current and future budget constraints on goods and services
and timé given by (4), (5), (6), and (7).

Without going into the details of the solution, the reader should be abie
to see that at ths optimum the wife allocates her totel allocation of goods and
seryices and leisura bbt en herself and her male and Tewale children so as to
equate the direct marginal utility of her own consumption of goods and services
and taisure C? and L? with the indirect utility that a]?ccatjons of these same
goods and services and time to childbzaring and childcare activities gererate

Dy way of the production function Tor the two types of children, which feed back

I

—
=3

2

into her utility function directly in the Torm of P 7 and P and indirectly
through the expected transfers she would receive in widovhood, which according
to (6} and (7) depend in part on the number of such chiidren of each sex but
also on their lgoyalty which is again dependant cn the wife-mothe}‘s réscurce and
time allocacions to the children. .
Qut of this solution comes, of caurse, the demznd for surviving children of
T :

ol

o at .
SAGHL S8X, F

1t

and P'', respectively. MNate first of s11 that for several vesssns

ch

he demands for surviving children pzy vary by sex. [irst, they may vary bacouse
of’dif%erent preferences for male and famale children directly in the wife-molhar
utility function (1) and hence in (3). Second, thcy may very hecause of differing
survival rates {from childhocd into q&ulthood, S}J. Third, and perhaps most hmpor-
tantly, they may vary because of the differing awounts cf human capifal invesi-
ments that can be expected to be invested in tham by the housshold head (in
Stage IY) and the differing probabilities of receiving fransfers in widowhood
from male and female children.

Norma11}, mothers may be expected to want children of each sex, and hence
birth-order effects are Tikely to be important in fertility decisions. Althodgh
the probabilify cof a male birth presumably never varies much-from .5,the prohabi]ity

of having a surviving maie child can be raised rclative to that . of a surviving
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female by the allocation of extra time afd gcods on the part of the mother to

-assure survival. Given the considerations of the previous paragraph, such sex-

discriminatory allocations can he perfectly rational, and as waS mentioned in
Section I, this result s consistent with the empirical evidence.

The effect of education of the wife-mother on fertility might well be ambiguous,
given that her human capital enters the demand for children in several ways--i.e.,

d1rect1y by increasing the efficiency of leisure in (1) and (3), via its efficiency

enhancing effect in the production function for surviving children (2}, and again

by its efficiency-enhancing effect on Toyalty training and heance on the probability

of transfers fron. equations (6) and (7). Furthermore, the higher the human capital
of the wifz, the larger her total aliccastion of goods C by the hcusehold head
is- Tikely to be. The effect ¢¥ her huwan capital stock on her total allocation of

o

leisure, however, could well be negative given the higher opportunity cost ef such

-

]

Teisure from the point of view of the extra wage income and home goods production
foregone implicit in tnv higher Teval of human capital.

Alihough this formuiation of che fertility-infant mortality “decision" may
be unarthednax and extreme in specifying the é cisfon to belthat of ihe wife—mpbherg
the model does alicw for considerable infiuence of the husband and/or the household
headi For example, any househoid head (or hushand) could faverably affect the fer-
tility decision by giving the wife-mother a Targer allocation of tnn household's
consumable geods and services and/or by decreasing her work responsibi
(and hence increasing her total Teisure allocation) thereby increasing her demand
for childron quite unambiguously. In the case of the non-head husband such a
reallocaticen of leisure and goods and services to the wifé would have to be done
by decreasing his own. If a husband wanted his wife to have more children than
he thought she wdnted te, given her a11oc$tion, it would, of course, be rational
for him to give her some of his own allocation. The household head could also
influence the wife —moiher's demand for children by promising to invest more in

the children's human capital or by adopting Tiving arrangements favorable to the

I
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receipt of transfers in widowhood. Indeed, in certain situations the effects of
such allocational decisions by the household head could well be dominating,
e.g., by leaving the wife with such a small. allocation of goods and Services and
leisure that it would be very difficult for her to bear children who could
sufvive into childhood.

Besides the effacts of the.wife's human capital stock and thea allocatiens of
time and goods €5 wives by husbands and householdheads onfertility, incoiiatoration
with, the models of other stages, the model also incorporates the effects of many
other variables that have been shown to influence fertility in other studies.

For example, as has already been mentionrd, age of marriage and probability of
marriage are major determinants .of completed fertility and other measures o7 overall
fertility. These factors, determined in Stage V, would have a direct influence

on fertility, since the age of marriage would be one of the more -important house-
hold-specific influences incliudad in the 21 vector vhich enters the proﬁuctjon‘function
for children in equation (2). In addition tb the effect of the total allocation

of leisure and gocds to the wife which would presumsbly veflect, in part, ner
p}edﬁctivﬁty in nen-lTeisure activfties (possibiy including wage Tabor), it would

be possibie to amend the Teisure variable to index the various other activities

in which the wife is involved (as determined in Stage II) by their degree of com-
patibility with pregnancy and infant care to get a more precise index of the cost

to the wite-mother of bearing children that can survive, Tﬁe effect of house-

hold wealth, 1and tenure status, etc., on fertility couid Ee realized both through
£he allocations of consumption and leisure to the wife which would presumably

be related to household wealth and permanent income and also indirectly through

the effect of the latter on household Size and structure which affects fertility
through equations (2), (6), and (7). Technological changes and changes in market
prices for non-agricu1tu}a1 or agricultural goods or wage labor including that of
chitdren and/or women could exeri their influence on fertility through reallscations

of goods, services, and Tefsurc in Stage III or of investments such as those in
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human capital in Stage IV, all of which could result in changing allocations to
wives or in changing expectations of the human capital investments in children,
and hence in the value of the expected transters to be received from any given
number of surviving children, or more indirectly through the ch;nges in Tiving
arrangements (household structure) brought about by such changes.

According‘to our model the effectiveness of-the introduction of an old-age
pension system on fertility behavior would depand to a Targe extent on whether
or not married women and in particular widows would ‘be coversd by the scheme.
1f they were covered, expected consumpiion during widowhood could bz generaied
independent of one's children in gensral end one's sons in particular. Any such
exogenous increase in expected future consumption and Tefsure streams might
well Tead to a substitution at the mergin of current utility for future utility,
Th ubst tution of present for Future --:1d teke several forms, such as greater
own COHSUmytTOH by wives of the total allocations of goecds ard Teisure they
receive from househo!d.heads (which would presumabliy lower fertility net of
infant mortaiity) 6? increases in ailocations of time and goods toward ore's children,
because of the direci inclusion of ch11dren-in~§h§ utiiity functions {1) and {3)
(which would hava the sffect of raising the aumber of surwiving children). On

the other hand, if such a change would have the effect of lowering existing children's

_ propensity to provide transfers, it could encourage particular Kinds ¢f allocations

of the mother's time to chiidren such as theose allocations which would increase

the loyalty coefficient in spite of the social security.

P - D S WP
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Housenold Structure and Intergenervational Transfers

Virtually all sccieties provide some mechanism by which children and older
adults are provided for by the productive population. The mechanisms, of
course, vary and rely on a varicty of institutions. 1In a1i cases, the feasi-
biTity of the mechanisms depends on the presence of a productive popu]ation. In
addition, in all cases, there is some uncertainty which the deﬁendent population
%aces with regard to the receipt of consumiption goods. There are also various
mechanisms by which persons when they are part of the productive population may
decrzase this uncertainty but not elimirate it. .

Examples of institutions which provide the mechanisms by which resources are

transferred from the productive to ihe dependent populations include the nuclear

]
—
M

and extendad family, pon- profit benevolent organizations, private money marketis,
and governmeats with *E powar io tax. The mccha"1sms incivde the intrafamily
tranfer, including beguasis at dealh, from adults Lo their parents and to

their children, private philanthropy through the interrediation of non-profit
benevolent organizations, the use of savings and of private pension systems

both based ¢on private money markets, and goverrmenta1 Drograms 1nb1ud1ng social
security and welfare systems, The mechanisms by which the uncertainty of re-
ce{pt of tha pamnént may be reduced include the maintepance of close and possibly
joint living arrangaments with chiidren, the ﬁrovision of contributions to
Ch3r1tuble organizations when not in need and exhibiting behavior consistent
with the char1tab1e organization, the giving up of consumption in favor of
savings when one is part of the productive bopu]ation, and the support of
measures to increase current taxes to allow for higher current benefits. At

least initielly, the various mechanisms seem stmilar.
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However, it should be noted that these mechanisms are distinct and they aré
not perfect substitutes for onc another. Nor is one mechanism superior to all
other wmechanisms. Thus, the introduction of either money markets or of social
insurance systems will not necessarily eliminate the need to solidify relation-
shiﬁs with children so as to ensure the roceipt of transfers from adult children
when one is old. Howaver, it is suggested that the iniroduction of social
insurance and money markets, by providing alternative mechanisms Tor old aye
suppert, is likely to influence household structures. A number of examples illus-
trating the interrelationships of intergenerational transfers and family structures
have besn documented by others (Sea Section I of this rapart Ben-Porath, 1977)
and will npot be reviewed at this point.
The pbicctive of this section is to develop a model which recognizes that
ong of the functions of chi]d?en is to provide support to dependent older persons
and that parents, by maintaining'ciose relationships with children thﬁough
joint Tiving evrangements and other mesns, ma& infiuence the probabitity that

they wiil be supported by their childrea in their old age. The meusl or mogeis

[l

depenéing or ome's point of view, are founded o; the ovo*’au,Ing ganarations
model introduced by Samuelson (1938) and move recontly combined with necclassical
growth models for purposes of examining demographic issues such as optimal
populations and fertitity rates (Samuelson, 1975a, 1975b; Willis, 1979).

The first section considers a two sector 1ife cycle growvh model whersa

family structure s recognizes to influence production, utility, and the level
of transfers one expects to receive in the future. The model presentad is, with
the exceptign of the introduction of family structure, ths game model considered
by Samuelson (1975a, 1975b). Acknowledging the short comings of this model, the
" second section introduces a four-pericd model. In contrast to the pravious

mocel, differences in survival rates and marriage rates, both distinguished

by sex, arc incorporated. The additional complexitics provide a means of dis-
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cussing the influence of various cultural and institutional conditions in specific
developing countries. Both the more complex model as well as the trimmed down
versions differ from previously developed models in that vital rates including

birth rates are taken as given initially, transfers received in old age are

. specified as functions of both living arbangements and the number of children,

and total output is dezendent on hcusehold structures.

I. Family Structure and Social Security in a Two-Period Life Cycle
Growth FHodel

The starting point for the wodel considered in this section is a two-period

1ifa cycle grouwth model considercd by Samuelson {1975a, 1873b). The major chance

is the introduction of iatrafamily transfers and the explicit recognition that

"

family structure influences output, individual utility derived from consumption

goods, and current and future transfer income. Willis (1979} has focused on

intratamily transfers but was cancerned only with adjustments in the number of

h

births as & means of alter in ald age. The
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riscussion procesds witn a review of the besic model anc the genaral equilibrium
solution as presented by Samuelson (1975a) and with an examination of ths basic
model augmanted with the introduction of & tamily transfer and a social securiiy

system.

Tuwo-Period Life Cycle Growth Model

As noted above, the Samueison model (1975a} is a two~-generation, asexual
model. An individual is assumed to live for two periocs, the first period as an
aduit who both consumes and produces output and the second period as a dependent
glderly person who consumes output only. The well-being of a representative

C e . . . . y s L T2
individual is given by a quasi-concave ordinal utility function, u(c , ¢}, where
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c1 and c2 aré per capita real conshmptiong for adult and dependént elderly (or

young and old) persons, respectively. At time t, there are Lt adults and Lt-1

dependent elderly persons (survival rates are ignored). The consumption totals

1 2 ..
l Fay y -
“tct and Lt—lct‘ Recognizing that total consump

tion plus tolal investment must equal total output and assuming that production

for these two populaticns are

may be characterized by a constant returns production function, Samuelson (1975a)

obtains:
el + 1, etk -|’=LfE§\'
tt t-1"t t+] “t t"\L}
\t
o afnl
Uy = ulegs Cyp)

_ Tt T _ t+1 “t
g-- ‘._
Lt Kt
L. . ’ 5/
and with substitution for cl, the problem may b2 siated as: 2
c2 2
max u{f{k) - ok - i c”) .-
c? k 4
.2
The 6ptima1 vatues, Kk and c2, with c] = 7(k ) - gk -~ =0, must satisfy:éj
g 9 g "y g 1+ .
fi{k_ ) =
(g) g
i Z
€., ¢
”I( g g)
:'[-I-g

1 2
UZ(Cg’ cg)

The two relatisnships constitute a two-part golden rule.

Tha optimum g* is obtained by the maximization of ug cver g. The problem
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may be slated as;:

max u (f(k ) - gk~ 5=, c")
g 9 9 .

The solution g* must satisfy:

or

1+g* =

This cptimal value of g* relationship is similar to tha relationship darived for
the efficient level of fertility by Willis (1879, p. 2} for a three gzneratien
model with no capital stock but with expiicit survivai rates.

t this point, the individual laissez-faire savings problem is considered.

As noted by Samuelson (1975b), the Taissez-faire savings proeblem is to maximize

2
i 2)

utility, wu(c .c™), subjcct to the budget constraint, c] + 5 — = F(k) - rk,

T+r

evalves to:

.
(£(k) - vk} - ¢ = S~ = k(i+g)

+r

—

The first equation is the steady state budget constraint, the second and third
equations are the first order conditions, and the fourth equaticn s a result
-of the steady-Staote assumption and states that output which is neither consumed

. . . . N 1 .
by the productive generation or jnvested, f(k) - rk - ¢, 1s rescrved for con- -
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sumption in the following period. As noted by Samuelson (1975b), the solution

to this problem will not be optimal unless ¢ = g*

s
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Life Cycle Growth Model with Social Security and Family Structure

At this point, the model is augmented to explicitly aliow for household

structure and a public social sccurity system. Household structure is recognized

. to influence the tevel of output due to scale economies in production and to

infiuence the utility obrained frem a given seé of goods due to scale economics in
consumption and to preferepces for either a large or small household. In addition,
household structures and family growth rates are assumed to influence the level
of transfers between. generations.

Following Samuaison {1975b), social security is introduced by imposing a per
worker tax of =t

1

elderly pcrson. The growth rate for the saciety is spec.fied such that L

»

= Lt(1+gi)' Anintrafamily transfer syster is imtroduced by assuming that family

and by providing a per capita benefit of 31 to each dependent

41

menbers in the first pariod contribute a transter, Tys tc the support of the

dependent elderly and that family members in the second period receive a benafit,
62, Toyr their suppori. The traznster, Ty» is assumad Lo hz a positive functien
U7 the size and structure of the nousehoid, E.and a negative function of

family's growth rate, In other words, the commitment to ona's parcnis is

9o+
positively influenced by a close or joint living arrangement and nagatively
influenced by the numbsr of siblings one has. For similar reasons, the benefit.
82, is a positive functien of £ and a negative functien of gy- The g¢rowth rate
of the society, 9q- and &s a consequenca, the groﬁth rate of contributors to
the social security system is not necessarily sgual to the growth rate of the

- . ~
T
H

individual family, gy -
The budget identities for the steady state transfer system, including both
the social security and family transfer systems, are now considercd. {Mote that

there are no assurances at this point that the steady state is stable, unique,

“or even exisis. The nroblem of insuring a stable steady state situation is

L



much more difFicult than is implied by Samuelson (Galez 1973). This discussion
will continue assuming that a steady state exists and has been reached. For
comparative statics, this approach is not unusual.) Since the growth rates for
the family and for the society may differ, two distinct budget identities are
required.

For the family, the budget identity for the steady state transfer system is:

(B'| + Bz(Et: gz))Lt_-l = (T-l + T2(E

unere A represents the difTerenze in banefits and transfers feon the sacial

security system. If the family grows such that Lt = | 1'(1+gz) tnd trans fer

1 -
system is in a steady state, the ahove equzticn may be uritien as:

.S s A
T1+TJEQ%)TR(1Hﬁ—k “+%)+f; ;

)

111

whera k° is sccial car-tzl and K - K* is privete cé;it&?. For Lhe socieﬁyﬁ the
will replace
95 and tie tern A/Lt will disaepzar. Tris suggests thaet the tevm | is a
function of 9, and g, at the family Tevel.

For the individual who Tives for two t{ime peritods and faces an interes:

rate r, the budget constraint in the steady state situation is:

-

T, 2,00 . : A
c +c7/(14r) = £(k,E) - rk - 1, - 1,(E.g,) + (B +82(E,92))/(I+P)+~L—;

The problem facing the individual is to maximize utility, u(c1,c2,E) subject to
the above constraint. The result of this optimization is a set of five equaticns
for determining the Tive unknowns. In all cases, the value of the unkacwns will
be dependent en E ks, and the parameters of the production function, utility
function, and family transfer functions. By substitution of the budget identity

into Lhe budgzat constraint and by maximization of utility given the budget coa-
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straint, one ohtains7:

(1) 2,

(i1) of/ok = r



I L U AP o8
(i) =g =y l-sgrs -1y o8 ]
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2 -
1 oyl _ -
(iv) ¢ + %‘53 flk,E) = rk - 1) =1, (E,q,) + (T4r) 7 (149, [y + 1,(ELg,)
S A
T d7(r-gy)+ T
t
c2 -1 N ] A - 3
(V) *'-"‘_"_"*:4“ (-H‘Y') (1+92)[T-| + TZ(Esgz}'{'K (r'gz) +T_"'] = (k"’k )(] '!'gz)
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Samuelson (1975b) in the equivalent situation suggested that the incidence of a
change in Ty Or ks'could be examined by "straightforward total differentiation"
of the set of five equations. However, to derive an expiicit relationship
hetween F, the indicator of household structure, and the other

exogencus variables, assumprions of specific functional forms

is reguired. Equation (iii) does.provide evidence that the changs in utility
due to a change in {amily structure is related to th2 change in output and to
the changes in transfers and benefits resu]tiég Trom the change in E. Equation
(iv}) and {v) indicate that the optimal E will depend on the interest rate, the-

growth rate of the family and parameters describing the social security program.

I1. A Detailed Four-period Life Cycle Growth Model

The two period model presented in Secltion I introduced household structure
into & 1ife cycle growth model. The optimal housechold structura was recognized
to depend on ecocncmies of scale in production on ecoromies of scale in con-
sumption and cultural preferences regarding housechold size, and on the extent

- to which maintenance of specific household structures influences the level of
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transfers. By 1nc1uding both family and society level transfer programs, the
model also suggested the potential "influence of the introduction of a meaningful
social security program on household structures. The simplicity of the model
allowed attention to he focused on the basic relationship between‘househoid
structure, p;oducticn, ana various intergenerational transfer mechanisms.
However, the simplicity of the model also iimits its usefulness. AsS noted
by Arthur and #ciicoll (1978), the vestriction to.two periods'effectively means
that the costs of childran both to private individuals and to society at large
are ignored. In addition, the exclnsion of sex diffecences means that sex
differences in survival retes as well as the ccnpiex process of marriage are
noi dealt with explicizly. Whan zttention has been focused on the first prob
tha solution appeared o be the adoption ' either an n+l period or a continuous

time wodal {Gale, 1973; Arthur and Mehmicoll, 1978}, With attenticn to be

focused on houscheld structure and th2 accempanying importance of distinguishing
ruciezr {amitias From oxtended fawiliec, the zadoption of ndd pzriod or continucus
Lime frewmcwork 78 nol g savistactory suiuvtion.

The mogel o be prosinted in this section, while simple in comparissn to the

sg-cailed *real world®, is considerabiy more compiex Lhan ithe majority of the

verlapping generetions model on which it is ?used. Feur generations in con-
trast to tuo or three generations are introduced; birth rates, or mora aptly

Lhe probabilities of survival to age one, are sex-specitic: remaining survivai
probabilities are sex specific; ﬁarriage rates ﬁaQe the effect of adding a persen
of one sex to the family when an outsider "marries-in" to the family and sub-
tracting a percon.of a particular sex when a family member "marries out”. In
most societies, and in particular in India the first country to which the model

is Lo be appiied, it is wore common for female members of the .family to "marry-

-out" and for male mombers to remain in the household upon mavriage, bringing
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their wives into the family. Thercefore, we shall assuﬁe that, when a female
family member marries, the size of the family is reduced by one female member
and that when 4 male marries, family size is increased by one female member.
Production in each period is assumed to be dependent on household structure

in the current period and transfers are dependent on current and previous
housahold structures. Despite these additional complexities, the model is simi-
Tar to previously developed models and specifically to the model presented in
the previous section. A unique role is given to the "family" defined as the

set of individuals composing the four generations.§f Other similarities include
the assumption of one non-storeable good which can be used either for consumnpiion
cr investment purposes and the characterizatioﬁ of tha production procass by a
constant returns to scale production func . on given household structure.

Before the four period, two sex model is considered, it should be noted

f

hat it is unlikely that an analytical solution to the model will be obtained.

kY3

-
'
A

Theoreticél issues regarding Lhe existence of stable steady states are curvent
& subject of sericus research by certain ecoﬁomists, and similar issues fecr a
modal approaching the cemnlaxity of the model to be describad have nct bean
considered. Nevartheless, the unrealistic pature of the two-period model has
led to the development of the four-period model. Potentially, the four-period
moﬁe] may be used in a simulaticn model. In addition, the model as presented
suggests many of the complexities which are relevant in a developing country

context. .
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[n the complex model to be considered, each individual is assumed to Tlive
for four equal Lime periods subject to survival rates. The four time periods or
generations represent child}en, young adults, mature adults, and elderly. As
will be made more precise, ¢hildren and elderly are not productive, relying on
transfers from young aduits and mature aduylts, the two productive generations.
In additicn to the distinction between productive and non-productive generations,
children differ frem young adults in that children are permanently attaéhed to
their respective parents while young adults are able to disassociate themselves
from their parents and to establish new households if they So choose to. There
is, of course, a cost associated with disessociation due to economies of scale
in production and consumption and to the nagative relationship betwsen dis-
asscciation and receipt of 1nherit$nce. The benefits of disassociqﬁion result
from diszconomies of scaie in production and cansumption and from reduced claims

ar output from other generations such as elderly parents.

Lo
g

it this point, we proceed to a formal spacification of the problem. Tnis
includes specification of populations by genaration givan curvival probabilitias,
specification of the household production fﬁnctions, specificaticn of individual
consumption by sex end generation, and specificatiqn of individual utility
functions. Given the population, output, and consumption, the feasibility
condition for general equilibrius in which output is required to be equal or

greater than consumption in each time period would then be considered. The spe-

cification of the individual maximization problem would then follow.
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a. Population

The. number of males and the number of females in any one generation for
a representative mature counle depenss on sex-specific births by generation,
sex-specific survival rates, sex-specific constants represeniing the probability
that children born to mature couples are young aduits and potential family heads,
sex-specific marriage rates, and sex-specific rates indic&ting senaration from
family. This last rate allows Tor the possibiffty that ycung adults do not

remain attached to their own family but are adopted by the family of their mate.

—h

In most of India the custem is for females to marry-in aithough there are

examp'es where a male has been zdopted by the family of his wife at the time of

m

the- marriage. Sex-specific births by time pariod are reprasented by B(t, 1)
with © resresenling Lime and 1 representing sex with 1 = m for males and i = f
for feaaies. B{t,i) may be interpreted as the average number of children iaplying

i
wES

jo3]

that adjustments for infant and ¢hild mortality have besa made. Survival v

i)

are presented as conditional survival rates and arc speciiic by time, sex, and gener-
ation, S("-:ﬁ-laj): with J reb: asenkin
.
t

probabiTity the male ¢hild sw vives to young acuithond. The marrioge cr

nuptial retes applv only to young aduits and are speciiied as n{t,i). The

nuptial rate n{t,1) is interpreted as the proportion of young adult males who
) P I

are married. The case of marrying-in or additicn to family s handled by the
rate, af{t,i), wh{ch is interpreted as the proportion of the ;0 sex whno remain
in Lﬁe family follewing marriage. As a conseguence, the rate, 1 - a{t,i), i3
the proportion of the ith sex who separate from family. (The rate refers to
separation from family and not from household or hbuseho1ds.) Two final con-

- stants, d(t,i), ara needed to determine the proportion of children born to

maturce aduits who bave vet to come of age.



Given the various constants described above, the population by sex,genera-
tion, and marital status of the family attached to the mature couple may be
described, With P(t,x,i,j.k) representing population, the population sizes are

.specified in Table 1.

Table 1
Populaticn by generation, sex, generation of parents, and mzrital stalus

I. Children
A. Males
-Mature adult parent:
P(t,1,m,3,1) = a(t,m) * B{t-1,m)
Young adult parenis:

P(t31 :msgzﬂi) :;"{P (t,Z,m,S_

)
™o
et
1
-~
——
o
w
[}
~h
-
(5]
»
e
St
)
¥
=
——
«r
1
w——r
w
=
N

B. Females

Mature adult parents;

#

P{t,1,7,3,1) = d(&,F) * B{L-1,F)

Young adult parents:

1\

P(£,1,F,2,1) = [P(5,2,m,3,2) + P(£,2.1,3,2)] * B(-1,7)
II. Young Adulis ‘
A, HMales

$ingle sons:

(1-n{t,m}) * s(t,1,m) * (1-d{t,m)) * B(t-1,m)

1]

P{t,2,m,3,1)
Marriad sons:

P(t,2,m,3,2) =a(t,m) *n{t,m) 7s(t,T,m) * (1-d{t,m) ~B(t-1,m)
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Son-in-lawus:

P(t,21m53:3) a(tsf) * n(t:f) *S(t31 5f) * (I'd(twf)) * B(JL"-I 1“1)

B. Females

Single daughters:

P(t,2,7,3,1) = (T-n(t,f)) * s(t,1,f) * (1-d(t,¥)) ¥ B{t-1,f)

Married daughters:

i

P(t,2,£,3,2) = a(t,f) *n(t,F) *s(t,1,f) * (1-d{t,f)} * B(t-1,f)

Daughter-in-laws:

P(t,2,7,3,3) = alt,m)*n{t,m) *s{t,1,m)* (1-d(t,7)) *B{t-1,f)

ITI. lature adulis

Males:

]
-

P(t,3,m,4,2)
Females:

P(t,3,f,4,2) =

]
—

IV. Dependent elderly
Father of mature adult male:
P{t.,4,m,5,2) = s(t,3,m) *s(t-1,2,m) *1
Mother of mature adult females

P(£.4,7,5,2) = s(t,3,f) *s{t-1,2,§Y*1
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b. Production

The basic production unit is the household. The family described previously
iray be distributed across several households or may comprise only one houschold.
In either case, production is Timited to one non-storeable good which is used
either for consumption or investment. Lakor and capital, L and K, are used to
produce output through a constant veturns production function'given household
structure, E.- Qutput is also divided between consumpticn goods and investmen
goods. This statement is expressed as

Q = FK({t), tlt), E(e;] = €{t) + K(t)

As suggested, a production function is assnu1a*“l with each housekold or house-

hold head, )

c. tohsﬁmption

Individual consumptien for a given time neriad_is determinad by bivihs, by
survival and marvisue reies, by current Tevels of Zutpul and tevels ol capital
s{cck, and hy transfer policies, boih within the Tamily arg within tre teveer

society. The level of intrafamily tronsfers is Jependent on current and pravious

household structures and on survival and marriage rates. In other words, one's
ecbligaticon to one's parents depends in part cn the extent to whicn a close
household reiationship has been maintained and eon the numbar of brotners and
sisters available for sharing the burden. Positi@g family transfers ¢r benef{its
pEIr person are BZ and negative famiiy transfers 5: taxes area Tye The level of
transfers from the larger scciety are characterized by a social insurance system
similar to the system considered by Samuelson. The level of per person benefits,
21, are financed by a tax, Ty ON the productive geqeratioﬂs. On]y‘the dependent

elderly are eligible for the benefits 51. At the societal level, an identity

insuring benefits equal taxes plus a decrease in capital stock is required. At
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micro-level, the per person benefits, Q],and the npraoportional tax rate, Ty
are taken as given and need not balance. Individual consumption streams are

specifiad in Table 2. iote that output, Q, is associated with a household head.

If the individual is not a household head, output equals zero.
l.
Table 2
Consumption streams by generation, Sex, parants and

marital status.

I. Children
A. Males

Young aduit parenis:-

c(t,1,m,2,1) = Bzit,1,m,2)
Mature aculit parerts:
c{i.1,m,3,1) = 6,{t,1.m,3}

B, - Fepalas

Youny aadlt parenis:

Fature acult pavents

1]

c(t,1,7,3,1) = 8,(x,1,f.3)

I7. VYoung Adults
Single son
c{t,2,m,3,1) = Q{t,2,m.3,1,8) - 1, + B,(t.2.m,3,1,E)

HMarried scn and daughter-in-law

Q(t,2,m,3,2,E) - 27, + Bz(t,Z,m,3,2,E)

1
- ﬁz(t,1,m,2,1,E} * B(t,m,1)

c(t.2.m,3,2)

2, (£,1,F,2,1,E) * B(L,f,1)
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Single daughtlers
c(t,2,£,3,1) = Q(£,2,,3,1,E) - 1"+ B,(t,2,7,3,1,E)
Married daughter and son-in-law

c{t,2,f,3,2)

]

0{t,2,7,3,2,E) - ZT]
+ By(t,2,7,3,2,E) -

- 8, (t,1,m,2,1,E) * B(t,m,2)

3

Bz(tﬁ.l 3f521] SE) * B(tﬁfse)
III. Mature Adult Couple

c{t,3,m,4,2) = ¢{t,3.m,4,2.E) - 2T1

. 7 t Potingak,1) % P(,i,5,k.0

i=1,2,4 j=m,f k=3,5 1=1,2 2

it

IV. Dependent Elderly
Father of mature male

ot 4,m,5,2) = 8,(t,4,m.5.2) + B,

Mother of mature maiz

c(6,4,7,5,2) = B,(t,4,,5,2) + By

d. Individual Tastes
Individuals are assumed to have ordinal utility functicns with consumption
end household structures in the various periods of Tife as arguments. Thase

utility functions may bs represented as

u; = ule(t=1,1), c(t,2), c{t+1,3), c(t+2,4), E(t), E(t+1), E(t+2))

Children do not make decisions determining their household structure and

their consumption is determined by their parents. The consumption of children

\
/
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this period does influence their transfers in the future and thus is explicitly
included. |

Soﬁe of the difficulties of introduciné sex and allowing for marriage be-
come apparent at this point. (Note a much more detailed discussion of this
problem is possible.) One passibility js to ignore the utilities of women and
to only censider the utilities of males. The consumption in the second period
depends on the marriage razte but as long as these are given this does not pre-
sent a problem.

For the remainder of the discussion, males are assumed to be the only

)

ti1ity function,

—Fy
1]

decision makers and theoir preforences are specified by tho u

e. Directiens fer Sorutions
As suggested by the treatment of the two period model 1in the pravious

section, vne may expect an optimal household structure to result from the model.

&
ctr
=
=
h
-
=
w—rd

The optimal househoid siru depend on the demographic variables intro-

duced including bivths, survivel vsies, and marriace rates. In addition, the
inluence of household siructure on wroduntiviiy, transfars, and uliiity as

ell as parasmeters of the social security cystem will also coniribute to the
P i

optimal struciure.

cr
in
—

Some potential resu with recard to tho determinants of family stiructure
may be suggested. First, increases in the benefits derived ¥rom the sociel
cocurity ara 1ikeiy to decrease the gains from the family transfer, 62, and
thus discourzge extended family househelds. Second, when the optimal household
size is5 reached in terms of produdtion criteria, additions to extended family
household are 1ikely te encourage split offs of yoeng married adults and their
children. Third, when cultural preferences are such to reward extended family

households hy prestige, the extended family household may be found in higher

income families despite potential losses in production which are incurred.
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The reverse situation in which preferences call for smaller households (common
in U.S. possibly) also results in production losses. As well as these results,
a variety of other explanations of the determinants of household structure

could be censiderad.

Conclusion

This discussicn of multiple generation models has been designad to explore
the daterminants of household structures which are tied'to the intecgeneraticnal
support system. The two period model was presented to emphasize the basic
structurc of the multivle generation model and to comsider some of the petential
influences of family structure. The four-period model which followed emphasized
1he compiexities imvnlved in altering these medels to Tacorporate some of the
complexities relevant to the develop%ng country situation. An analytical solu~
tion was net explaored with the explenationthat the framework is suggestive of

a household structure relaticnship and is pozsibly more appropriate for a

£

Stage I11. Hhousehold Resgurce Allocation - Static Ana
This stage of the analytical framework being presented is concerned with
the allocation of thz housshold's basic rescurces - time, ascets and transfer
income - across 2 set of activities. The decision maker is the household or
househald heaé and the objective is the maximization of household utiliiy, a
. function of the agricultural, non-agricultural, heusehold, and Teisure goods
consumed. The set of activities include agriculiural production, household
production, leisure, and purchase of both consumption goods and production

oods. The resourca allocation decisions in this stage are constrained b
g

human capital and physical invesiment decisions considered in Stage IV.
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Some of the other relationships beiwcen this and other stages are noted
belew. First, the structure of the househcld is given having been determined
in Stage [I, the intergenerational life cycle mcde1i The human capital em-
bodied in the household members and the physical capital available for produc-
tion are both detsrmined in Stage IV. A result of thé model is a shadow wage
for children, a veriabie which 1s exogenous to the fertility model of Stage I.
In addition, estimates of the household outpuf conditioned by family structure
also result. |

The basic approach used draws heavily on the household production model
fermalized by Beckaer (1965} and others. 07 particular relevance are two stud iios
in which the household production model was adapiad Yor the study cf fervilil)
in the contest of developing countries ';.senzweig end Ivanson, 1977; Mekhils

no date). The model presentad in this sectfon conirasts with these previousiy

presented models in that fertility is -taken as exogenous.

Presentstion of iodel

v 15 the household o household head

Ll

As noted previously, the dacision wak

w

b

and the objective is to maximize bouseheld utility, u. e pavsweiers of th

utitity function include agricultural goods, CAﬁ non-aqvricul tural gocds, CN’

household goods, C,,, and effective Teisure time of all family mesbars, P H

b
where P is a vector of the number of persons by specific charscteristic, H is

a vector of embodied human capital or equivaleni-Tabor unmits, and TL is a vector
of time inputs to leisura. The nousehold's preference function may be repre-
sented hy:

u=u(C,, C PHT

A! N’ CH’ L)

Since all agricultural and non-agricultural goods are purchased inputs, XA and

XP’ and all household goods produced, QH’ are consumed, the above relationship
i

is cquivalent

U=U(X l’Ql__l,pHT)

n‘\ Al



The production of agricultural goods, QA’ is characterized by one aggregate

production functien,
Qy = F(Ry, Xpyo W, (1 P)'TY)),

A represents land and capital inprovements, KAN represents purchased

inputs from non-agricultural sector, W represents units of labor, and (P 'r!)'TA

where R

represents total of unpaid equivalent units. The Tand and and other physical assets,
RA’ the rumber of persons, P, and their human capital, H, are givén for tnis model.
The production of househcld goods, QP’ is alsc characterized by one aggre-
1

gate production function,

H

g(RHs XUN’ (H BP)'TI")) ’

Oy

with terms dafined as before. Similarly, the characteristics of tﬁe housetiold
capitai, RH, the number of persons, P, and the corresponding uniis of human

capital, H, are givean. The 2xogenous investmenls Tn agricultural and houseliaic
capital and human capital require inputs of market goods (X

KJ"? E)'

The money income constraint requires that the market value of purchasad

\
jaf]
juin |
=y
e

=3

M

S
2
£

of time (7, TR“’ and TR
inputs equal the meney inceme earned or reccivaed plus any c.range in ths houso-
BoTd's money asset-position. Money incoume is the resuit of unearned income
from assets and from transfers by way of the government and family, agricul-
tural income, and wage income. With the notmtion notod o;?o", the money

income constraint is:

Ca * S * S * 9ra *ra® ri¥ryt YRefRe

= L T _n W Lrafu t
=V + TR + TRy + q X a, M - qw(H?) T

W

where

market prices For correspanding inputs or outputs

g
i

-
]

dSSetTs
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TRG = net transfers from government
TRy = net transfers from others not included in household
T = vyector of time inputs to paijd labor,

W

Agricultural income is represented by aQAQA - aﬂAxA - ﬁw%é or and wage

income of famiiy members is represented by ﬁw(H=P)'T' where ﬁw is market wage

W
per vnit of human capital and, as a result, ﬁP,H is interpretad as a vector of

individual wage rates. The remaining terms on the right hand side represent

£

unearned income while the terms on tha left hand side represent the cost of
purchased inputs plus the cost of investment in agricultural and household
investment as determined in Stage IV uf the mocei.

The time constraint for the modeis using vector notation is:

T=T, + T, + T, +T + T+ Ty 7T
A N W L RE RA RH
WHEre TRE vepresent a vector of time &llocated te human cepftal investmznis by

type of individual and T, and T, represents time inputs to agricultural and

v the household to edu-

o

househeld investments. The amount of time allcocatad
cation, agricultural and household investment is determined also in Stage IV.
For purposes of simplication of notation, exogencus inpuls cf goods and time

are represented by

AK = aga¥pn * Spufpy * GRelpE
Te ® Toa ¥ T ¥ Tre
) A=V o+ TR, + TR,

Combining the money incone and time constrainte, one obtains the Tollow-

ing full income consStraint:
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Aualn t Gy * Sy OK gy (HP) (TaTyT) +T, )

_ - Py e f ..A .
A+, +q (HP)'T + {q -q)(HP)' T

The problem of the household decision maker is to maximize utility subject
to the full income constraint, the agricultural producticn function, and the
household production function. The result is a set of demand equations both

for inputs to the utility function and for inputs to the production functions For

agricultural and household goods.

The Optipum A11acat{on of Resources

By using tradivional Lagrengian opt " izaticn techniques, the eptimem allo-
cation of the household's resources in the one pericd model may be detewained.

Stated formally, the problem is to

max u (CA’ Cy» Cpo P H.T )

= § ¥ JoIpHYY T
Q (RA! ANS u: \pr{a ill_“)

T

(PH)' T

1}

Qy = F(Ry, X

Hi¢? H)

a a Qo { + AR + (Ha.pyt T, 47.)
Qala * Gonlu * un(Xap + Kup) ¥ 8K+ q {HPI (T T T 4Ty )

- R ~ 1, l_;_‘"-_n 1. A
= Atmy + g (HP)' T+ (q, - o )(KPY' T,

Since household production is consumed, it is alsa recognized that QH =.CH.

The Lagrangian and first order conditions for this optimization prcblem are:

h=u(C1C!Q:PHTL)
1 LacaCa * Gy + Gy * 0K + o UH-P) {TpT T +Ty )



- Ay = q(PH)'T - (q@ -
- 0,00, - Ry, Ky Ha (PeR)'T

S agfay - g(Rys K (PRH)'T

~ = - A g <0

OCA Cﬁ. T7CA

ah ou _

— = AoQny, < 0

BCN BCN Z27CN

ah 2y

=== -2, <0

BQH BC_-H 3 —

3h o u ~
- = = I H —— Fa% q (H P.) <
Blﬂ_ i1 9T L T 'w i
ah —_ ac

= Ky Gy T AL 2— <0
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In addition, the budgect and proﬁuction constraints or the bartia?s of h with
respect to shadow prices are also included. This set of first order conditions
will result in demand equations both for inputs to the utility function and for
inputs to the agricultural and household production functions. if production
functions are assumed to he characterizad by constant returns to scale, shadew

prices for inputs to utility function may also be presenicd.

Stage IV. Household Resource Allocation - Dynamic Analysis

In the previous stage of the medz?, the aliocation of the househeld's

resources ware consideraed for one perviod. Resources allocated to invesuments

L3
2 H |
H

in agricultural and household capitzl anc ©o investmenis in human capital were

p

assumed given. In this section, the ailocation dacisions for these investment

dEC'ES';OHS are considered. A Tife cycie model with inputs of tine augrented i_‘".’
i { vy
b ed

hman capital is pre nd of market goods i cresentad. The modol is a

%3]
]
o1

‘Heckman type model (1878) with an agricultural predection function adoza. At
this point, the basic releticnchips are descrilzd but no solutien is convsiderad.
As in Stage III, the housahgid ov household head ts the decision maker.
separation of the static and dynamic sectors may b2 justificd by placing spre-
cific requirement on utility or prefererncs functicns. The separation alsc aliows
attention to be focused on re1etivc1y aistinct preblems, allocation of rasources
amcng alternative activitiesina given time perimd and allscation over time.

Househcld proferences are described by a time indexed utility fuaction with
threa types of parameters: purchased agricultural inputs, CA(t)s household

produced inputs, CA(t), and leisure time augmented by human capital for each

househald member, H(t)'P(t)-TL(t). Nole that human capital enters directly
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into the utility function as in Stage III. lowever, the set of inputs included
in Stage 111 have been simplified ta the three inputs, with non-agricultural

inputs excluded. The time dependent preference or utility function is:
u{C,p(t), Cy(t), P(t) H{t) T {t))

Following the Heciman (1976) inodel, the production of human capital is

described by:

H{t) = FLH(t) Te(t), Rpe(r)] - ohlt)
H(0) = Hy »
where To is time devoted to human capital production, X, 1s bundle of goods

devoted to human capital producticn, and ¢ -is a depreciaticn parameter.
The production of agricultural and houschold capital are charercterized in

a parallel fashion by:

Ry(t) = FLH(E) Toft), X (021 - oRy ()
Ra{0) = Ryg
R,(t) = FLH(L) T ft), Xo,(6)] = oRy (%)
Ry(0) = Ryg

A convenient assumption and generally reasonable is that the producticn functions
are strongly concave. Additional factors infiuenﬁing the prozuction processes
such as distance from market areas and schools may be readily incorporated into
the above production functions for the various capital goods.
The budget constraint facing the individual household incorporates the
incentives for human capital by the assumed positive relationship between human

capital and poteniial earnings and for agriculiural and househoid invesiment



by the assumed positive relationship between increases in capital stock and
output. Introducing the time constraint, the relationships presented in the
previous section for earnings, agricultural output, and household output may

be rewritten as: -

Earnings(t) = G ()" (H(t) P(£}}"-T (%)

i
-h
—~
prw ]

Qy(t)

Q(t) = g(Ry(t), X, (t), (H(E) P(£))'-T,(t))

) = Qe (T)eda () ~ & (t)-u{t).

\{A{ ) qn( ) fr AN 'W( / ( )

The budget constraint, a constrain: requiring that expenditures in given time
pericd equal oufnut plus any chznge in the asset position of the housenold, may

be erpressed &s:

A(t) = ri{t) + T (o) + TR (t)
*qpa(t) * Qp{E) - g (t) * X (e) - g (v)su(t)

~Ge(t) ¥ Kop(t) - Tpa(6) % Xoa(8) = Tua(2) ¥ ().

The change in capital stock position or savings is required to equal income
_from assets plus transfer, income from agricultural output, wage income, and
expenditures on agricultural inputs in utility function and on agricultural

and npon-agricultural irputs to production of agricultural, hcusehold and -human
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_stocks of agricultural, household, and human capital ar
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capital. Parallel to the rodel presented is Stage II, time is also constrained

in that T = TA + TH 4 TW + + TDA + T

£
The household in this model is assumed to maximize the time«preferance-

discounted stock of total uti1i£y over the horizon T or lifetime of household:

Mlowing p to be the rate of time preferénce and B( ) to be the beguest fuacticn,

the household's life cycle utility function is:
T ' ,
£ePhule, (o), Gule)s (H(E)-P(E))']  +BLA(T)].

The problem facing the consumer is to maximize 1i7e time utility subject to
constraints on the produciion of cyricultural goods, on the productign of house-
hold goods, on the production of agr!.—~1tural and househsid capitel inpuls, oa
the productica of human capital, and on the budgat constraint.

Khile dynamic optimization techniques are availabie for ohtainirg oxniicit

:bias, the foilawing discussion will

o

optimal time paths‘for the endocencus vari
only sugaasi seme of the time paibhs which are Tikely to sasult, The cmvhasis -
will be explicitly on these endogencus var?ao1cs which are of pavticular fmpor-
tance in othcr stages of the model. These include human capital of houzeheld

members, consumption of household goods, and consumption of agriceltural goods.

_In a1l cases, since the return to investments in agricultural and nen-agricultiral

capital and in human capital are greater the earlier the investment, the

sa

)

xpeeted to incre

0
L

more rapidly in the earlier stages of the household than in later stages.
However, this traditional pattern of human capital investments will be revisad
in the direction of greater stocks in later time periods to the extent that

beauests are of major importance, to the exient that human capital enters

ulility function and to the extent that the production functions are charac-
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terized by increasing returns to scale. The actual Tevel of agriéuTtura] and
household capital stocks and of human capital stocks arc also expected to
be posifively related to the marginal products of capital goods in the produc-
tion functions. The actual lévels will also depend on the gain in utility
obtained from agricultural goods consumption asiopposed to leisuire time aug-
mented by human capital.

The suggestion of this model is that investment decisions are the result

of choices on the part of the household. Thase choices are influenced oy a

-variety of demographic and economic veriables. The levels of hvestment will

s - i
i

both directly and indiractly influsnce Tertility, housensic structurs, and a
variety of obther variables. Increases in sccial-security wili undoubtediy
decrease invesiments at later poiats in the Tifz cycle and invasinents in

chiidren by household head. This aspect of the model can be exami-iega by focus-

ing on changes in asset positions.
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£. Stage V: Marriage

The purpose of this stage is admittedly rather unambitious. It is primarily
to close the mcdel by explaining the age-spzcific probabilities of marriage for
each sex. .These protabilities are required in several of the previous stages.
First, the age of marriage of the prospective wife is Tikely to be an important

detarminant of completed fertility as an element in the vector Z, of household

(2) of Stage I. Second, the difference in age of marriage between husbands and

wives is an important determinant of the discount rate d used in equations (6}

and (7) of Stage I tc weignt the relative importaace of widcwhood and hence of
“depen rle ce on one's «children in the Tifetime planning hovizon, Third, the sex-
spacific probabilities of marriage are reguired in Stage II in order to determine

houschold structure in any pericd of time. Although not spacifically introduced
into cur formal model of Stage II (for purposes of simplicity only}, our review
of the Titeraturs in Ssction I of this report indicated that the anticipation o
the merriage of the child of cne of one’s siblings can be of consequence te the

iation decision, espzoially when the coci of marriags

u~
—
D

-

either the dowry or alternatively the bride price payable at marvriage, is high.
Similarly, zn =xogenous demand on the household budget such a&s a dowry or bride

L]

price payment could conceivably be of importance in the static end dynemic allcca-
tions of the household's rescurces +in Stages III and IV, respectively.

. o

The requiremants of

w

tage Y, therefore, are cnly to explain the probability

o

of marriage for each age and sex and the bride price or do#ry required upon marrizon

07 a son or daughter, respectively.
The probability of being married before the agz of puberty and ycung adulthscoed
or gencration 2 in terms of the nomenclature of Stage II, although certainly

greater than zerc, is disregarded. Although formally marriages can be arranged

and consumated prior to this age,seldem are such marriages effective in the sensc

that either the structure of the household (by a shift in residence of at least



[

one mirriage pariner) or the nuber of children that such a marriage produces

affectiod.

The probability of being marvied at any particular chron

are

olegical age q after the

age which is desicnated as tha end of childhood and beqginning of young adulthood
srae alm oo 2T . o b . - .
for maies and femaies, cq and cq , respectively, can be expressed as tollows:
- + 'z" + + [
2m
C K K
. 2 A R H :
(¥-1) A (e IR LI =, —=—; E)
q q hwt £xpd Zuply 55P'J
b .. P
AR & ij
K K
) e 'r' af '-‘.q‘ I _
(¥-2) eEf = g, 2, ., R Mg
q 9 "gap'd ogzpts T zapld
ij 1] 1]
Lo 21:1 N 21: J. FaN 5 oyl ¥ L iz
vhere H0 and H, are the stoecks of huma, capital &t agz q of young edult malas
COZm
and females, respactivaly, = renresents the male’s current allocation of
C.5e
are K K
A R i
consumptic~ goods ralative te his expeciad fufurz allocation, duPij‘sziﬁpﬂj and .. N
1} iJ

the per capita stecks of zgricuit

{which iaciudes housing) and E vepresents the structure of the
for example, the numder of siblings in th: household. The sions above the
indicate the anticipated signs of the partial derivatives of tha variables
in the equations.

The nigher the level of educational attainment the lower would be the
of being marvied for both sexcs at any a¢e g, aithough poésibly only up to

T

threshold age level beyond which the level of education might actually have

positive effect on the probabiiity of being married. The negutivity of thi

couid be derived from a numbar of sources such as the delaying effect of be

school since marriace requires time, the potentiai interest of the househol

head in miking addizional investmonts of husan capital in the individual ma

antal_ invi

1 H
Quirin

female undor consideration, and of any indivect yence on in

probability
same

a

s eftect
ing in

d

le or

N - L
Larasce
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in skarviage that the ﬂdUmauGu_fougg adult might be able Lo exsicise on the decision

of Llhe houcey

The direction of the influence of the second term in the young adult male's

probability-of-being-uarried functien is attributable to the common ecmpirical

finding that males will tund to marvy early if they are in occupations with

flat age-carnings profiles bu
The effect of
young aduit ma

that these var

AN

Tate in cccupations with rising age-eamings profiles.

[w

Al
I

er capita wealth variables cn the marriage probabilities of

]

ics would be expected to be positive bacause of the p051t1ve influsnce

iables would have on the marginal productivities of Tabor and all

types, and Yence on the profitability of investments in childrenwhich arean imporiant

pi-broduct o7 m

[2E]
o
w
Q
[s1)
«t
—
<
[\]
[ )

in societies in which daughters "marry out™ the higher ma
o)

-4

|

marriage. Tn the other hand, thase same veriables might w217 have
usnce on the marriage pro' itities of female young adults because

ginal proeductivity of

=

Tabcr of all types in such househnlds would be expected to induce houschald heacs

W Jass wezith.

i

laughters Tonger than would those wi
2f \
g n (V-2) is sttributable fo the same pheagmanan.

M1 of the above influences would ke conditicral on the household structure

2
marriage for young adult Temales C

siblings of similar sex. For example, the

thar of female siblings, th: kighar would be the probability of

2f - R s s e s f
, because ¢f their diminishing marginai

productivity in household activities. Also, the influences of some of the other

variables mizht well be expected to shift accord Ing to the size and structure ot

£

the household as indexed by E. For examp}e,‘the fimportance of loyalty to parents

+

Tiving in extended households arranging marriagzs for their children might Tead

to some delay due to extra search time to detect Toyaliy and compatibility in a

N

future wife for a son and iay diminish beth the negative influence of the first

veriable and the positive 1n.1a~nce of the second waviahle in such househelds.

Feally,

Lt

Lhe value of the bride price (or its negative dowry price) is



specificd as follows: .

+ + +
z 2n
- - i L c
o2l = pef, M, M T
' nid p‘[J c”
1] ij q

The bride price would be highar, the higher the human capital of the bride, the

higher the wealth of her family's household relative to that of the household

of her husband and the higher the age-specific probability of the male being

rmarried relacive to that of the female. The latter variable is inversely roiated
to the age differential batween male and female at marriage, the idea being that

a larger differential will impiy a longer period of widowhood for the wite and

]

nence a

vigher bride price or louwgr dowry prica.-
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In the previsus secbion, an analytic

curity

s

on introducing a social

objcctive of this section is to wdentifly

worit which may boe exam

for this study is

wecurity" motive in fertility and the

age
surance program on fertility

In the analvtical

unit of analysis. However, all decisioas

hold nhead,

for distinct decisions.

houaschold to have differsnt prefersnca ox

fic decisions such as fertility, marriage

o
dad into five distinct gets of stocas
of nousehold decisions.

cal

Bufore proceeding wich the empiri

specirfied in the mmodel are not observable

rect rosponse to criticisms

will bhe raisced again.

conceptual. variables are introduced in the analytics

servable wnder any clircumstarces.

conkinuous

1t preforen

tm il
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o [P

of an tidividunl's time are

al
rotive on fcrtility
insuranc
implicaci
ined with household survey data.

the belief that much can be learned about the role of the

Fframewsrk presentaed,
bur i1ngtead distinct sets of subgrouvs

This approach not only al

cerences of the same subgroup or

implement this apnroach,

which have leen previously

These conceptun
reriable for family
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BEST
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mroal Pormalabtioen of the Model

(ramevork for investigating the rele

and For evalualbing the influence

@ pregram has boen presencod.  The

afie

ions of the analytical fu
The underlyilng matvivation
"old

influznce of introducing a social in-

from household survey data.

are not

or individuale are rasponsikle

lows for individuals within the

arings but it also

. househncld formation, and lakor

ivticgl framework hos

foresad on a glven

formala+ion, the fact that all variable

is considasred. This discussion is in Gi-

o

raised and which undeoubtedly

There 1s no disagreement with statesmenst that a number of

al framework which are not cb-

1 wvaxiables include ubil rate

ity,

structure, and the ghadow price

Thore 1s also no daisagrecment
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wilhy nentogonss Lhat Infonnaticn for voner wirtableg sach as Hhe value of non-

monctlood assets or outpul, the oxpendicures of houscholds on wreci fle itwes, and
the allocation of tine by specific activily will ganerally be of guesticneble reo-

Liabilety in honsehold swrveys althourn the information is or at least conceivably

iz available. UHowever, thore are certain variables such as the nuwaber of surviving
childeen and tho sex ratio of surviving childrern, the composition of the houze—
hold given a concigtent doefaniiion of the houzchold, the income from agriculfuxr-

al goods sold in the market and the nwmber of persons in the househeold who worked

as wauga earners, and the age of marriage and age differential between mates which

are reported in a number of cxigting household surveys and whiach are considered to

~C

be rzascnably rdliable. This last ty»z oIl variable is, o focus of

(4
Q
Q
i
R
1]
o}
~
cf
i

f
[\

the empirical formulations considered.

Whar is the justificaticn or purpose of presenting an analytlexnl Fframewcrk

baszd on a nurber of unchserved varizbies? At the more practical level, the pio—

cedure 1lcads to some e

npirically testable hypothzses and indicaces the appropriats

economstric procedures. The procedure also assists in the guesit to understand tha

motivating obscsvable wesults of the provesses. Hoveverx, thae

‘undarlying processes
actual vest of the analvitical framework presented is the externt to which it zssists

in furthering an anderstanding of the "old age sscurity" motive and the influence

the introduction of social security will have on fertility. .
-.-‘: .
Suggestions of Empirical FOIWanLlOﬂ’ ’

.

The discussion of cthe cmpirical formulation will proceed by stage and will in-

clude & braof swmmary of the gtage under consideration and a description of the
cypes of o.gudabions which may be estimated with household survey data. The specific

escimation proceduvaes will not & discussed except to note that tne interdependen-
cizas botween tho stages will call for the wee of two stace lehnt saquaves as wvell as

Olel avilimation procodutes deewgaed Lo handle the cases of selectiviby bras and
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Skaae 7. Survaivina Ch Ldren

The £irst stare of the model is concerned with medeling the number of birchs

1

and the prohability of nfani mortality for individuval wvomen. The representative
womeil 1n & giver housenold is roviewed as detormining the number of children and
the nunber vho survive subject to the constraini:s on thé woman's resources. The
model presentad 1s focused on modeling the demand E£or children and thus leads co
demand eguatrons for the number of births and for the number of children surviving.

by the analytical framewverk, a number of factors are expacted to

ol

As suggastc

influence the demand Zor births and surviving children. These factvors include

the educualion level of the wvomen and thus the preferences of the women for chil-
dren, tne knowledge of and acceptance of birrh control practices, and the shadow

price of time allosaced to the various ackivities. Additional factors include

the struclure of the housenold, the tyoe of agriculture and other dsterminants of

tho shadov przce of childran's and adults' time, and trhe age diffszrvential bebtwaen
husbard #nd vife as an indicator of the necd for chlldren to provide old age uup-

porc.

Stage II: Household Structures and Intergensracional Transfers

Tha sccond gtage of the model is concerned with modeling the structure of
houschol.ds with special emphasis on the relatioenship beiween intergenerational
transfoers and houschold structures. The model is developed under ihe suppositicn
that an optumal household structure exists. The analytical framework suggests
that this cutimal household struclure is dependent on cultural preferences, the
influcnce of houseiald structure on production and 05 the extent te which adults

are ably to develdop o sonse of opligation withun their c¢hildren by maintaining
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a ¢lose houschold structure.
The basic variable of the analytical framework, "intensibty of houschold

.

structur:” is nob ovscrvable. IHoweverx, houscholds may be claszified by tvpe
of,struccufe and individuals may be charackerized by this type of houscheld struc-
turc end by their relacionshiip to the head of the household. Obsexvable var:ables
hypothesized to influenca family structure include the types of agricultural croops
grown and agriculiural techniques used to culbturate crops, the age, sex, marital
staius, and education of the individual, and the characteristics of the village
such as the availabllity of credit and distance from markets and transportation

netwonks.

Stage ITI. Allocation of the Iionsehold's Rescarces: Stalbic

The third and fourcth stayes of the analytical framework are.closely relaced
and concerned with modeling the xesource allocation problem for the housochold.
In both scages, Lhe household or househoiwd head 15 the decision maker, the objzc-
tivg is to mawimize housenold utility, and the constraints are the result of li-
mits on cthe households basic resources, time and assets, and oi ¢iven tachnologiss
for agricultural and houszhold production and for production of pnysical and hu-
man capital., In stage ITI, attention is focused on intratemperal allocation de-—
cisions with 1nvestment dacisions and capital stocks taken as given. In stage IV,
emphasis is given to intertemporal decisions and specifiically to investment deci-
sions =nd Lo determinants of the prefile of physical and capitdi stecks over the
life cvcle of the household.

Tha model presented as stage III result’in derivel‘demands for inputs to ths

agricul iural and houssheld productionm processes and in demands Ffor inputs Lo thae

= : sqe L oo a :
proference on utiliey functin for tlie houschold. Given Lhe demands for btime al-

lovatxd we agr ieultoral and housciwld production and for leisure twme and the phy-
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slecal constrarink on btime:, the demand for time o the various activities also Tewls
Lo a demarad for cine dn paid work or lebor supply. For perscens not engaged in
tand wer., thoe model also suggests the determinants of the shadow wags., In ad-
dition to Lhe demends For timoe, the nodei ilso results in derived demands for
outside workers for agricultural production, for market goods as'inputs to agri-
cultural and houschold preoduction, and for agricultural and non-agricultural con-
sumphlon ¢oods. For all of the inputs to utility, shadow prices are also rosults
of thw mordel. The model is also ugeful in allowing some consideration of the
differences in the output of househclds classified by family structure.

In contrast fo previous stages, a nuber of irnplicaticns are derivable from
this model. Of spec1f;c-mnterest are estimates of the probability of working for
sprecific types of individuals particulerly women, estimates of the shadow wage for
parsons and spmacifically children not emploved in paid laborx, and estamates o=
demand basad family equaivalence gcales., AlL of these relationships will be depen-—
dent on indicators of the demand for labor in the local area, on indicatorxs of
household rcsponsibilities such as nunber of children and dependsnt adults, oh
inéicators ¢f human caprtal such as education and of p

R
availibilitvy of irrigation systems, tractors, andé improved land.

N

@IV, Allcezatvion of the Household's Resources: Dynamics

As noted above, this stage of the model [is closely related to the previcus

scage and 1s concerned with investment and sevings decisions including invest-
ments-in phyvsical assets to be used as inputs in agricultural and houseshold produc-
rion, investment in human capital, and private savings. The ciritical factors in
thesae decitions anclude the anticipaled rate of reburan, the cost of the Lnvestment,

ami the ravte of time preference on the part of the houstheld. Thoe anticipated

i

rate of relurn dapends on the expected marginal productsof §hysical agscls in
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Aq) Loz tural

spoeel frad level of {or marginal product of unit

eman cagloal

on bhe =wage pald o anit of human capital by emplovers) and on

arcence.  The cost of the wnvestment depends
cluding- tha value placed on Lime ond on goods usad as inputs.

the cost may bae prohibitive grven the location of the village

consumption goods {(i.e., food). The availabili

bor te produce

1£5

tutes for invesument geods
the beneéfits of the investwont.

In many 1nstances, investments in humen capita

-

Fficurlt to observe=. Dducaticn is one

b=
(o

housencld capital are d

indicator for human capital bak this in.- -+ 2tor does igneore qua

in wmesh instances, Some aspects of agricultural and household

alzle such as the number of tractors, the availasbilac’

cf land used to product vegetables for neme consumnhtion,

2a.

Speciliicacion of cqualions delermining lewval of invest

on the deoterminanes of shadow prices for capital goods
in provious

section, Indiczvoxrs of the cosc of financing inve

such as chaildrzn and social insurancs

and mmen gapital develogaed

ardd houschoid proiaction, en the marqginal produvts of a worker wilh a

of human capital, and

the rate of fine pzel

ort the shadow prices of inputs ain-

In some 1nstances,
or the need for la-
ty of clese substi-

also influencas

ag well ag Agriculcural and

gencorally avallabls
lity considerations

capital

stnants, of the ex—

pectad return based on cropping patterns and wage pattorns, and on the availablility

of substiltutes such as credit markets {money lznders), children, and social insuran

are of particular importance.

The Mhavriage Decision

This ytayge of the model 1s concerned with the modeling of
sion. Doeid ther aoe distribution of fFivst ard sudsoequent marrl

the two mates axe of incorost.

the marriage deci-

arjes, and the compa-

The model dovelopnd

ce

virzognizes Lhal marriage rmplies that two decision narers
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dedide ro joiﬁ vagether as a teram for ab least some purposcs such’as child raising
in sowe: wocacties.  In the developing countries, the Question a5 ko who is the
relevant desisnion maker — Ehe househeld head, the rarants of the prospnotive matis,
or the individuals themselves., -<o” -

the rodel presented, the marriace is aésumcd to occur when both parties
expect to gain from the trausaction. 7The gains forthcoming te the i1ndividuals

depends on initiel lovels of physical and humsn capital. Thesc initial levels

willi influsnce the ags at

arriage and the correlatiouns of th: characteristics of

the twvo mates.
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5: Static Analysis

Dynamic analysis

asset

includa characteristics of vil-

Gross invoskrant in phvsical assets by
ol change in financial oosets
Vatue of Zard equiphant ;
Vzlaz of btowal livestock
Clazaticnal cualificacions of individuals
tiumber of children who attend schocl
Stage V. Marviage xodel
hga at marriaaca
) Differences in age of mates
As a genecsl rule, determinants of dhese varizbles
lace such a» availebiiity of credit and distencs

dicalosu of wype

of iivewcoc, and use of
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- Footnotes
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The tagrangian and first order conditions are:
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The first order conditions may be written as:

1
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A fitth relationship which states the equality of saving with growla of systen's
private capital is:

I

.2 [8,+B,(E,c° )]
sl © o o - i C . T2 = A
!\k:h) - PK 51 TE(E:bz) - . T2 ' T + I
t
= (k k) (3 + g,)
From the budget idencity:
iq ) =« - Stp . A
and the fourth and fifth equaticns may be rewritten as:
by Cz = f{k,E k (E \4-(1'"‘*] T+ Mt +1,(E,q,)
c T - T ) -r "T-E"TZ\ :QZ, T ( 92 1'|"'T2 ,92.
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There are, of course, difficulties in the identification of Tamily members
stemping in large part from the arbitrary Tine that must be drawn as to

who is and who is not included in the family.
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