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ABSTRACT

This study extends the New Household Economics (NHE), which is a

demand theory of fertility based on neoclassical economic framework, to

integrate both supply-side and institutional aspects. The NHE has laid

the necessary foundation for fertility studies. But since observed

fertility in rural developing countries tends to reflect the supply

side due to costly contraceptions, this study incorporates the supply

side into the NHE by expanding the proposed NHE-type model to capture

various supply-side factors.

Also, being rooted in neoclassical economic framework, the NHE

uses the ordinary tools of price theory to explain nonmarket resource

allocation. Which activities are organized by households and which

organized by markets are therefore taken as given. This study extends

the NEE to integrate institutional aspects by resorting to the New

Institutional Economics (NIE), which is a method of extending neo

classical economic theory to explain nonmarket institutions. In this

regard, the proposed NHE-type model is converted into an accounting

profit-maximization model to allow for non-zero transaction costs or

excess burden. With the presence of transaction costs, the institutional

choice--either family institution or market-oriented one--as related to

fertility choice will become endogenous and can thus be predicted.

The purpose of this study is to explain the fertility transition

and the rural transformation in Thailand using the theory extended here.

The second-best efficiency principle, not abstracting from transaction
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costs, of the NIE provides a fundamental explanatory framework for

interpreting the results.

The main findings reveal that the fertility transition and the

concomitant increase in child quality are a ~ational outcome. The

outcome responds to changing organizational choice (from families to

markets and, finally, to labor-saving arrangements) in light of lower

excess burden of using markets than that of using families as develop

ment continues. Such an outcome reflects an attempt of farm households

to minimize transaction costs or excess burden, thereby satisfying

the second-best efficiency rule. The outcome also responds to an

increase in the opportunity costs of wife's time as specialization

proceeds with development. In addition, it is a response to c~anging

supply-side factors, particularly family-planning practicescaus~dby

the lower costs.
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CHAPTER I

INTRODUCTION

1. 1 STATEMENT OF THE PROBLEM

Continued high fertility has been considered as the major source

of potentially impoverishing growth in a large number of developing

countries, most of which have been characterized by longstanding high

fertility and chronic poverty. Although some of them have experienced

fertility transitions, the transitions in ru~al areas usually occur at

much slower paces than those in urban areas. Rural fertility has thus

remained high.

A report from the FAO (1977) indicates that such high fertility is

due mainly to agriculture-specific values prevailing therein. The eco

nomic structure of rural households makes high fertility advantageous

to them, because children are providers of both labor services and

old-age insurance. These economic benefits of children, however, have

become increasingly less important in some rural areas that have under

gone a process of socioeconomic development. The development process

may be viewed as a stylized transition of a system where economic activ

ities are organized by self-sufficient family-enterprise farms to one

in which those activities are dominated by markets. As this evolution

of markets replaces the potential benefits of children, a subsequent

decline in fertility is likely to take place.

The economic theory of fertility to date has centered on the New

Household Economics, NHE (e.g., Becker, 1965; Schultz, 1971, 1974;

De Tray, 1973; Gronau, 1973; Michael, 1973; Willis, 1973), which is the

-1-
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development of a demand-based theory of fertility (e.g., Leibenstein,

1957; Becker, 1960) to encompass four areas of economic inquiry. These

are the dual role of the household as both consumer and producer; house-

hold (nonmarket) production; investments in human capital; and alloca-

tion of time to market and nonmarket activities, including the production

of child quantity as well as quality (see Schultz, 1974). Being rooted

in neoclassical economic framework, the NHE uses the ordinary tools

of price theory to explain no~~rket resource allocation within the

households (e.g., North, 1977; Roumasset, 1979b; Ben-Porath, 1980;

1Evenson and Roumasset, 1983). As described by Ben-Porath~

In recent years economists have devoted extensive efforts
to analyzing aspects of family or household behavior Ilsing
the ordinary tools of price theory and have emphasized the
applicability and transferability of this mode of analysis
to the nonmarket sector. I do not wish to abandon this
approach but to add to it the transactional characteristics.
Within this broader framework, one can analyze the transac
tions in which families have an advantage over other insti
tutions, the conditions that make families of various types
more or less efficient than the alternatives in any given
transaction, the sorting of individuals into families, and
the implications of family membership for transactions with
others (Ben-Porath, 1980, p. 2).

The major advantage of neoclassical economics lies in its ability

to explain resource allocation by competitive markets using the demand

and supply framework. The price mechanism plays a crucial role as it

will reallocate resources such that the difference in prices in different

uses disappears. A competitive equilibrium or an optimal efficiency

solution is thereby attained. But in rural societies, economic activities

are usually carried out by various nonmarket il1stitutions or contracts

1. "Market" in the conventional neoclassical sense is where buyers
and sellers only interact via ~xogenous prices (Roumasset, 1978).



3

(e.g., households), which will perfectly substitute for markets, thus

attaining an optimal efficiency solution, if ideal conditions for

2perfect competition are met (see Coase, 1937, 1960). However, a

second-best (constrained) efficiency solution will, instead, be arrived

3at in case non-zero transaction costs prevail.

Since the NHE is based on the market price theory of neoclassical

economics, it takes as given which activities are organized by house-

holds and which handled by markets. That is, as stated by Roumasset

(1979b), there is no reason for households to prefer production within

the households to procuring their consumption wants through the ma~ket

place. But with the incorporation of transaction costs (i.e., comparative

costs of alternative institutions) into this framework in the way similar

to taxes being introduced into the usual demand and supply framework,

tease organizational (contractual) forms--be they nonmarket institution

or market-oriented one--will become endogenous. In this way, it allows

one to say from what point the households will move from nonmarket-type to

2. An institution is a system of rules that guides the interactions
among members of a social system (see Ruttan, 1978). A contract
or an organization is a specific type of institution. The economic
function of an institution is to economiz.e on transaction costs,
particularly enforcement and information costs (Roumasset, 1974;
North, 1977). To put it another way, an institution, according to
McNicol1 (1980), is a locally least-cost arrangement contingent
in part on a given array of transactions. Shifts in these trans
actions (e.g., as a result of new technologies or new resource
flows) will tend to induce changes in institutional forms. As
regards the ideal conditions for perfect competition, they consist
of well-established property rights; zero transaction costs, and
sufficient number of contracting parties to limit bargaining costs.

3. Transaction costs in general embrace all costs which impede the
formation of markets. These costs arise because the parties to
transact are different individuals with asymmetric information,
divergent motives, and mutual suspicions; and because expenditures
of resources can reduce the gap in information and protect parties
against each other (Ben-Porath, 1980).
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market-type organizational choice. In other words, as development

takes place, the least costly or the most efficient organization (i.e.,

the one that minimizes transaction costs) such as the market-type one,

which is incompatible with high fertility, will tend to be chosen as an

attempt to economize on transaction costs or excess burden. 4 Accordingly,

one can explain why a certain type of organization evolves in a partic-

ular place and time, while the other type does not.

Theoretically, the inclusion of transaction cost considerations

requires an extension of the NHE to integrate the New Institutional

Economics (NIE). The latter is a method that extends neoclassical

economic theory to explain nonmarket resource allocation using one of

the three efficiency principles (i.e., first-best abstracting from

4. Excess burden refers to total economic wastes, part of which is
accounted for by transaction costs and the other part of which by
imperfect job performance (i.e., profit loss due to shirking and
profit loss due to failure to specialize). Actually, the difference
between hiring wage or gross wage paid by farm operators (wh) and

selling wage or net wage received by hired labor (w ) is due to
s

excess burden. But since this concept has not yet been well
developed and in lieu of difficulty to quantify it, one may focus
attention only on transaction costs. As such, the difference
between wh and Ws may be said to be due only to transaction costs.

That is, hiring wage (wh) equals market wage (wm) plus transaction

costs of using hired labor incurred by farm operators (t1), such as

search/transportation costs, negotiation/contracting costs, super
vision/training costs, etc.; whereas selling wage (w ) equals markets
wage (w ) minus per unit costs of employment including transporta
don coWts incurred by hired labor (t2)--see Roumasset and Smith

(1981). However, only the transaction costs incurred by farm
operators (t1) are relevant here because our model deals only with

farm households (which hired in labor) rather than landless house
holds (which hired out labor). Note that the summation of trans
action costs and profit loss due to shirking is called "agency
costs" (Fama and Jensen, 1983).
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transaction costs, second-best not .abstracting from transaction costs,

and third-best taking account of political economy considerations).5

Since this study focuses attention explicitly on organizational choice

as related to fertility choice, the second-best efficiency principle,

which allows for non-zero transaction costs, will be best suited to it.

The first attempt to integrate the NIE with the NHE was made

descriptive1y by Ben-Porath (1980), who states that:

In the context of the family this approach (the NIE) comes
to complement rather than to replace the new household
economics, as exemplified in the volume sponsored by T. W.
Schultz (1974), where again the influence of Becker's work
is dominant (Ben-Porath, 1980, p. 24).

In terms of theoretical modelling, this present study provides the

first attempt that extends the NHE to integrate the NIE by developing a

utility-maximization model along the lines of the NHE and an accounting

profit-maximization model compatible with the transaction cost considera

tions of the NIE. 6 The l~tter is simply a conversion of the former to

account for non-zero transaction costs. As such, this study will be

able to explain the choice between nonmarket and market contractual forms

for fertility choice.

5. Roumasset (1978) notes that the NIE is not a theory in the usual
sense. Rather, it is a method of explaining nonmarket resource
allocation. However, theory may be inductively generated by the
NIE. Following the methodology of this paradigm, certain patterns
generated by the empirical work will be explained by an appropriate
model or efficiency principle. The theory in this paradigm is the
explanatory model itself. It has the great advantage of having
evolved out of actual experience and making maximum use of limited
evidence (see subsection 3.2.5, Chapter III, for details).

6. Accounting profit-maximization model differs from nominal profit
maximization model in that the former deals with shadow prices or
opportunity costs, while the latter with market prices (see section
3.5, Chapter III, for details).
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And in order to complete the model, the supply side of fertility

(e.g., potential output of children, costs of contraceptions, etc.) is

finally introduced into this study. The NHE, which emphasizes the

demand side of fertility, has provided the microeconomic foundation for

explaining fertility behavior. In developing countries, however, much

of observed fertility usually reflects the supply side as a result of .

costly contraceptions (Easterlin, 1975, 1978). Although Rosenzweig and

Wolpin (1980) have extended the NHE to account for the supply side, the

potential supply of births is treated as exogenous in their model. But

since the potential supply tends to be influenced by a broad array of

factors, Easterlin, Pollak, and Wachter (1980) treat actual fertility,

which reflects the potential supply of births, as endogenously determined

through the birth production function.

As an attempt to capture the significance of the supply side, this

study expands the proposed NHE-type utility-maximization model to allow

for the potential supply of births, which is also endogenously determined

through the birth production function. The main points of departure of

our expanded model from the Easterlin et al. model are sixfold: First,

it seeks to explain fertility behavior of farm households t which con

stitute a large portion of the households in the developing world t and

the greater part of whose labor income takes the form of values of

marginal product in their own farm production, rather than wages earned

in labor markets. Second, by virtue of assuming away "unperceived

jointness", it becomes a full rationality model that takes account of

the choice to enhance fertility or, at least, to maintain successful

pregnancies for the case in which the supply of fertility falls short

of the demand, in addition to the choice to control fertility
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7for the opposite case. Third, it does not deal with endogenous tastes

because tastes tend to change with substantial lags, the process of

which is hard to understand. Fourth, it recognizes the difference

between desired fertility and actual fertility. Fifth, it distinguishes

between natural fertility (i.e., the level of fertility which is free of

deliberate birth control) and actual fertility (i.e., the level of

fertility which allows for deliberate birth control). In this way, the

factors representing deliberate birth control/enhancement will take on

a zero value in the birth production function that governs natural

fertility, but on positive values in the one governing actual fertility.

And sixth, since it takes into account the birth avoidance/enhancement

constraint, which allows for the difference between natural fertility

and actual fertility, it enables one to arrive at the optimal birth

avoidance/enhancement level, which is useful for welfare considerations.

This expanded utility-maximization model, which incorporates the

supply side, is also converted into an accounting profit-maximization

model to ensure a full compatibility with the transaction cost approach

mentioned earlier. 8 Being equipped with a complete model, this study is

7. "Unperceived jointness" is the situation in which a household is
unaware of the true relationship between its consumption patterns
(nutrition) and its ability to conceive (see details in subsection
2.4.2, Chapter II).

8. In fact, only the NHE-type utility-maximization (demand-based) model
needs to be converted into an accounting profit-maximization model,
because the latter deals with institutional or organizational choice
which affects only the demand side of fertility (i.e., fertility
choice). However, in order to ensure a full compatibility between
the supply-side and institutional aspects, the expanded utility
maximization (integrated supply-side) model will also be converted
into an accounting profit-maximization model. And to avoid defining
too many models, the conversion of the NHE-type utility-maximization
(demand-based) model is not shown.
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expected to provide a frontier of knowledge for explaining rural

fertility behavior in relation to a variety of factors--both the demand

side and supply-side factors. It is thus expected to render appropriate

policy implications in dealing with rural fertility and related issues

(e.g., family-planning practices, child schooling, child mortality,

child health, child labor, etc.).

1.2 OBJECTIVES OF THE STUDY

The question of why fertility declines in some rural areas and not

in others continues to interest policymakers. The main objective of

this study is to explain forces governing fertility behavior in three

contrasting rural areas of Thailand--progressive, newly-settled, and

stagnant areas. Factors that affect such variables as family-planning

practices, child schooling, chi~d mortality, child health, child labor,

hired labor employed, husband's labor, wife's labor, transaction costs,

opportunity costs of wife's time, labor-saving practices, agricultural

income, and food consumption are also examined, because these variables

are closely intertwined with fertility behavior.

In order to achieve this goal, the following objectives are

accomplished:

First, to extend the mm to incorporate institutional aspects of

fertility by converting the proposed NEE-type utility-maximization model

into an accounting profit-maximization model, which allows for non-zero

transaction costs. The presence of transaction costs permits one tu

explain the choice between nonmarket and market contractual forms for

fertility choice in relation to agricultural development.

Second, to extend the NHE to integrate supply-side aspects of
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fertility, some of which are not recognized in the Easterlinet al.

model (1980), by expanding the proposed NHE-type utility-maximization

model to capture a variety of supply-side factors, such as the birth

avoidance/enhancement constraint, birth avoidance/enhancement factors,

birth production function, natural fertili,ty, and actual fertility.

This integrated supply-side mode'l, (1. e.. expanded utility-maximization.

model) is also converted into an accounting profit-maximization model

to simply illustrate that the model does not contradict the trans

action cost approach. With the integration of the supply side, the

reasons underlying the divergence between desired fertility and

actual fertility as well as between natural fertility and actual

fertility can then be explained.

Third~ to provide an explanatory framework for interpreting the

fertility transition and ,the transformation of rural households from

self-sufficient family-enterprise farms to market-oritented ones.

And fourth, to refine the theory using stylized facts documented

from the field study.

1.3 RESEARCH METHODOLOGY AND PROCEDURES

The usual method of economic analysis starts off with deriving

hypotheses from already-existing theories. Data are then collected and

statistical tests employed. But when it comes to studying institutional

aspects, our prior knowledge of various institutional arrangements are

limited. This method is therefore not well applicable. Given this

limitation, the NIE method has emerged. It is an inductive approach by

which empirical work is done first. The three-step methodology of

the NIE involves documenting certain stylized facts about institutional
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arrangements of particular contract, inductively identifying patterns

in these arrangements, and explaining these patterns using one of the

efficiency principles (Roumasset, 1978).9

This study, however, utilizes both the usual method of economic

analysis and that of the NIE. The theoretical models developed along

the integrated supply-side and institutional frameworks are therefore

used to generate certain hypotheses, which are then confronted with

evidence or stylized facts obtained from the field survey. More

specifically, this study proceeds through the following research steps:

First, theoretical models along the integrated supply-side and

institutional frameworks are developed to generate specific hypotheses

that may be grouped as follows~

a) A fall in wage rates, which accompanies the early stage of

development, tends to induce farm households to rely more on the use of

labor markets (hired labor) as against nonmarket devices (own child

labor).10 This will, in turn, induce a fall in the demand for children.

But for the areas characterized by an increase in wage rates, which

usually signifies the later stage of development, such an increase

is likely to induce labor-saving technological changes with a subsequent

decline in the US2 of own child labor and, hence, the demand for children.

However, the use of hired labor may still be high in the activities for

which labor-saving technological changes have not yet evolved.

9. The terms "stylized facts" refer to systematically observed
patterns of relationships among variables.

10. This study abstracts from the insurance benefits of children (see
details in subsection 2.4.1, Chapter II).
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b) A decline in transaction costs of using labor markets as devel

opment proceeds is likely to induce farm households to shift from

reliance on nonmarket mechanisms (family transactions) to market devices

(market transactions), thereby inducing a decline in the demand for

children.

c) A fall in the costs--both objective and subjective costs--of

family-planning practices for controlling births and of nutritional and

health care inputs for enhancing births (or for maintaining successful

pregnancies) tends to increase family-planning practices among the

birth-excess households a~d increase nutritional and health care

consumption among the birth-shortage ones. Consequently, the number of

births avoided/enhanced will tend to increase as the actual number of

births departs from the potential supply (natural fertility) and comes

closer ~o the desired number.

Second, certain stylized facts about institutional arrangements

(contractual choice) of farm households are documented. If the con

tractual choice is of family (family-dominated) transactions type, it

implies that farm households will depend more on nonmarket or child

labor services. But if it is of market (market-dominated) transactions

type, the use of labor markets or hired labor will be dominant (see

details in section 3.4, Chapter III). In this study, the relationships

of family transactions to wage rates and transaction costs, and those of

market transactions, again, to wage rates and transaction costs are

documented. In additition to what has been stated in the theoretical

models, the relationships of family/market transactions to certain fac-

tors (e.g., farm size, land quality, tenure status, etc.), which are ob

served to have some important bearings on the former, are also documented.
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Third, once the stylized facts have been documented, they are

studied carefully to identify patterns of relationships. For instance,

the shift from family transactions·to market transactions tends to be

associated with lower wage rates, lower transaction costs, etc. Statis-

tical tests (e.g., regression, t-test,

help identify or verify the patterns.

2X -test, etc.) are employed to

And fourth, these patterns are finally explained with one of the

efficiency principles (e.g., the second-best efficiency principle not

abstracting from transaction costs). For instance, the transition from

family transactions to market transactions may be interpreted to be an

attempt of farm households to attain efficiency (i.e., to economize on

transaction costs) as development reduces transaction costs of using

markets. Generalization is based mainly on theory rather than on

statistical tests.

1.4 SUMMARY OF MAJOR FINDINGS

The overall results conform to the hypotheses, albeit with some

divergences. The second-best efficiency principle, which takes into

account non-zero transaction costs or excess burden, of the NIE provides

a coherent explanatory framework for interpreting the results.

One major pattern that has been documented and statistically

verified is that transaction costs of using hired labor (i.e., super-

vision costs) increase, rather than decrease, with development. This

is due to the problem of labor scarcities that results from large-scale

production, intensive adoptions of high-yielding rice varieties (HYVs),

and rapid out-migration to the Middle East. In the presence of this
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problem, farmers have to search too far for hired labor, thus resulting

in high transaction costs. Coupled with the fact that farmers do not

know hired labor well enough to develop a certain degree of trust and

reliability, the resulting supervision costs are also high.

The other related patterns documented are that an increase in

transaction costs of using hired labor, which proceeds with development,

induces farmers to depend less on hired labor and more on labor-saving

arrangements, which are shown to be inversely related to child labor.

It is not only transaction costs of using markets which appear to

increase with development, but also agency costs (i.e., the summation

of transaction costs and profit loss from shirking). Our stylized

facts show that when development has just taken place, all payments

take the form of time rates, which allow for high shirking potential.

But strong personal ties make shirking prohibitive. As development

proceeds, a breakdown of social bonding leads to high shirking, which

is mitigated, though not eliminated, by piece-rate contracts. Although

agency costs of using markets tend to be higher in the later stage of

development, excess burden (i.e., the summation of agency costs and

profit loss from failure to specialize) associated with the use of

markets tends to be lower than that associated with the use of families,

because specialization is enhanced by the evolution of specialized

teams of hired labor and by higher opportunity costs of wife's time

as well as high~r ctil~ e~ucation. The concept of excess burden is

therefore used to refine the theory. To elaborate, it is still effi

cient to accept higher agency costs, including transaction costs, in

the later stage of development so as to exploit gains from specializa

tion.
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As specialization is driven in the process of development, an

increase in the opportunity costs of wife's time appears to reduce

child labor as well as fertility. The positive relationship be~ween

the adoption of labor-saving techniques and adult family labor

documented indicates that adult family labor becomes specialized

in less arduous or less time-intensive tasks (e.g., applications of

labor-saving techniques). At the same time, with the evolution of

specialized teams of hired labor, hired labor becomes specialized in

arduous tasks (e.g., transplanting, weeding, and harvesting). Children,

on the other hand~ shift from farm work to non-farm activities (e.g.,

schooling) as shown by the inverse relationships of child 1abor--both

on own farm and on others; farms--to child education. Not only is

lower child labor found to be associated with higher child education,

but also with lower fertility. In other words~ market penetration has

induced farm households to depend less on child labor, thereby causing

lower fertility and higher child quality.

Consistent with the NHE hypothesis. income. which is another

demand-side factor. is shown to have a pronatalist effect because

children are normal goods. RU5b~ndrs education is inversely related

to fertility because higher husband's education implies a change in

values and attitudes toward family size in favor of smaller family.

On the supply side, the fertility patterns documented are that lower

fertility is associated with greater family-planning practices, which

result from the lowe? costs--particularly objective costs. The

practices, however, are found to be lower among the birth-shortage

households (i.~•• the households which believe that they will not be

able to have as many children as desired).
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The stylized facts about child mortality and child health documented

are that higher child mortality and poorer child health, as represented

by lower food consumption per adult equivalent, are associated with

higher fertility. The reason underlying these patterns is that higher

fertility implies greater sibling competition for household resources.

Lower food consumption is also found to be associated w.ith lower income.

Child mortality also increases with greater wife's participation in

labor markets and with lower wife's education due, respectively, to

less time attending to child care and lack of proper knowledge in taking

care of children. Prolonged breastfeeding without food supplementation,.

which, to some extent, indicates lack of proper knowledge, is found to

cause poor child health. In addition, poor child health results from

.higher time costs or longer distance to the nearest family-planning/

health-care center.

,The patterns documented so far may be summarized within an explan

atory framework given by the second-best efficiency principle. Using

this framework, organizational choice, which is thought of as playing

an important role in fertility choice, can be predicted. The framework

lends itself to a fundamental explanation of fertility and related

behavior of farm households. To recapitulate, the fertility transition,

together with the associated increase in investments in human capital,

appears to be largely the outcome of a rational choice.' Such an outcome

is a response to changing organizational choice (i.e., from family

transaction to market transactions and, finally, to labor-saving

arrangements) as excess burden associated with the use of markets

becomes lower than.that associated wiLh the use of families in the
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11later stage of development. This outcome reflects an attempt of

farm households to be in the second~best efficiency position, in which

transaction costs or excess burden are minimized and accounting profits

maxi.mized. It occurs at the same time that the opportunity costs of

wife's time increase as specialization proceeds with development. That

is, as wife (adults) becomes specialized in less arduous or less time-

intensive tasks (i.e., applications of labor-saving techniques), hired

labor is relied more on for arduous tasks (i.e., transplanting, weeding,

and harvesting) .:;.t the same time that children shift from farm work to

specializing in non-farm activities (i.e., schooling). On the other

hand, the said outcome also responds to changing supply-side factors,

in particular greater family-planning practices. The increase in

family-planning practices results partly from the lower costs, especially

objective costs, associated with the practices. Nevertheless, the

practices appear to be lower among the birth-shortage households.

The main findings explained above are consistent with those obtained

from some earlier studies conducted by sociologists (e.g., Knodel et al.,

1984), according to which socioeconomic development and successful

family-planning programs are among the major factors causing the

decline in fertility in Thailand. Our framework, however, facilitates

a transaction cost approach applied to families. The approach has

hitherto been largely applied to firms.

11. In case only transaction costs of using ro~rkets, which turn out to
increase with development, are considered, a fundamental explana
tion of household behavior is that as development proceeds, the
associated increase in transaction costs of using markets will
induce farm households to shift from family or market transactions
to labor-saving arrangements so as to economize on transaction
costs.
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1.5 ORGANIZATION OF CHAPTERS

This study is organized into seven chapters. Chapter II outlines

part of the theoretical framework that guides the study. Basically, it

is the integrated supply side framework for fertility analysis.

Issues pertaining to fertility theories are discussed first, in order

to lay ground for model formulations. The standard household model and

the standard integrated supply-side model proposed by Easterlin et ale

(1980) are then presented. These models provide a basis for the models

developed in this study--both the NHE-type utility-maximization model

and the integrated supply-side one. Hypotheses generated from our two

models are also mentioned.

Chapter III extends the theoretical framework in Chapter II to

incorporate institutional aspects. Various views explaining institutions

in general are synthesized and the NIE method introduced. Institutional

approaches relevant to fertility study are also discussed. One of these

approaches as utilized in this study is the integration of the NHE and

the NIE. Both market-type and nonmarket-type institutional forms as

related to fertility choice are described in detail. The model along

this framework (i.e., the accounting profit-maximization model), together

with the hypotheses, is then presented. This model is simply a conver

sion of the utility-maximization model to allow for non-zero transaction

costs.

Chapter IV deals with basic issues of fertility behavior in

Thailand--both in general and in empirical perspectives--as well as with

the descriptions of the sampling procedure and the study areas. The

stylized facts obtained from each of the three study areas are given
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and compared. The theory extended in the preced~ng two chapters is

then applied to interpret and compare the transformation of the sample

rural villages in each area.

Based on the proposed theoretical models, coupled with the stylized

facts gathered from the field survey, an econometric model is specified

and the hypotheses expanded in Chapter V. Justifications for the

measurements of the variables used in the model are given in this

chapter. Statistical techniques and problems of estimating the empiri

cal model are also stated clearly. The empirical results obtained are

presented and explained in detail in Chapter VI. These results are

subsequently used to refine the proposed theory in this chapter. In

Chapter VII, welfare considerations and policy implications are dis

cussed and directions for further research provided. Contributions to

population and development studies and concluding remarks are finally

drawn.



CHAPTER II

THEORETICAL FRAMEWORK

2.1 INTRODUCTION

The theoretical framework on which this chapter is built is the

integrated supply-side framework put forward by Easterlin, Pollak, and

Wachter (1980). The model proposed by them is an expansion of the

standard household model to explicitly account for such salient fea

tures as biological aspects of fert:Llity and an expanded utility func

tion capable of capturing supply-side factors as well as taste factors.

Before presenting the Easterlin et al. version of the standard

household model and its expansion in section 2.3, issues pertinent

to fertility theories are spelled out first in section 2.2. Section

2.4 develops two theoretical ferti~ity models of farm households

[i.e., one is based on the New Household Economics (NHE) framework and

the other an extension of the former], from which hypotheses are

generated. These models serve as a guideline for our subsequent

empirical analysis.

2.2 THEORETICAL ISSUES

In this section, fertility theories are discussed in accordance

with their characteristics, which are classified into three main

categories--the demographic transition theory, the demand-based

theory, and the integrated supply-side theory.

-19-
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2.2.1 The Demographic Transition Theory

The work of Mal.thus (1826) provides the first attempt to formulate

a demographic theory. According to Malthus, population growth tends to

increase in good times until the threat of misery, due to a shortage

of food supply, results in either preventive checks (e.g., delayed

marriage or continence within marriage) or positive checks (e.g., hun

ger, diseases, epidemics, war, etc.).

In contrast to the Malthusian framework, the theory of the demo

graphic transition (e.g., Thompson, 1929; Notestein, 1945, 1953; Davis,

1955), based on the experiences of some Western European countries,

links fertility decline to socioeconomic development. This theory has,

however, been subject to much criticism because it fails to indicate a

well-defined level of development necessary to produce a fall in fertil

ity or to indicate the relative importance of development factors.

Neither does the theory specify the time lag between development (or

mortality decline) and. fertility decline. For Lns t ance , fertility

increases with certain aspects of development in some countries and a

fertility decline sometimes precedes socioeconomic progress or mortal

ity decline (see, e.g., van de Walle and Knodel, 1967; Go1dscheider,

1971; Coale, 1973; Teitelbaum, 1975; Lesthaeghe and van de Walle, 1976).

Nevertheless, the theory has contributed to the understanding of forces

governing fertility decline in the past as well as in the contemporary

world (see, e.g., Sto1nitz, 1964; Kirk, 1971; Beaver, 1975). As noted

by Beaver, who attempted a rigorous test of this theory in order to

improve and reinter?ret it:
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The real "breakthrough" consisted of linking social change
with demographic change and proposing new sociological,
cultural, psychological, and refined economic arguments to
further explain the connection. Previously, these factors
were not clearly recognized as causes of natality. The
theory of the demographic transition not only suggested that
they were, but also indicated how and in what directions they
ought to operate. It can be argued, of course, that the
so-called "explanations" were not logically tight, and cer
tainly that the theory was is not as determinate as theories
typically found in the natural sciences (Beaver, 1975, p.
11).

2.2.2 The Demand-Based Theory of Fertility

The demand theory of fertility is rooted in the work of Leibenstein

(1957) and Becker (1960). Leibenstein was motivated by the lack of

even a semi-formal explanatory structure of fertility decline in the

demographic transition theory. His theory therefore addresses the pos-

sible explanation of fertility decline in the course of sustained per

capita income growth. The essence of the theory is that a family will

balance utility (e.~., consumption utility, production utility, and

security utility) against disutility (e.g., direct costs and indirect

thcosts) ascribed to the n child in order to determine whether it wants

than n child or not. This framework lends itself to the explanation

of why a family wants to shift, say, from five children to four children

if its income is higher. In the review of his own work, Leibenstein

(1974) admits that the model is not very successful in explaining the

inverse relationship between income and fertility. The rcason underly-

ing this conclusion is that although the costs of children may increase

as income rises, with the rise in income the disutility of bearing

those costs may not increase. The final effect on fertility of the

increase in income is therefore uncertain.
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The so-called "Chicago Model" pioneered by Becker in 1960 treats

children as consumer durables. Parental demand for children is derived

from the utility that parents receive from both the quantity and the

quality of their children, so both aspects of children demanded will

increase with income. But the positive income elasticity of demand for

child quantity tends to be small, whereas that for child quality large".

This difference is not confirmed by the empirical evidence he presents

in the 1960 article, but reveals a negative relationship between income

and fertility. Becker and Lewis (1974), however, mathematically derive

an explanation of why the observed income elasticity of demand for child

quantity can be negative despite the fact that children are normal goods

(i.e., the true income elasticity is positive). This is because as in

come rises, not only child quality will increase, but the price of child

quantity will also increase. And since the negative price effect on the

quantity of children demanded tends to outweigh the positive income

effect, the net effect of an increase in income is likely to be negative.

As a further development in the demand-based theory of fertility,

the NHE (see Schultz, 1974) has combined the notions of the dual role

of the household as both consumer and producer; household (nonmarket)

production; investments in human capital; and allocation of time to mar

ket and nonmarket activities, including the production of child quantity

as well as quality (e.g., Becker, 1965; Schultz, 1971, 1974; De Tray,

1973; Gronau, 1973; Michael, 1973; Willis, 1973). The framework recog

nizes the economic nature of activities undertaken within the household,

because they require economic resources (i.e., inputs of market-purchased

goods and time of the household members) that could otherwise be used

in alternative economic activities. The income constraint in the usual
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consumer choice model is therefore replaced by the "full income con

straint" in which household labor resources possess economic values. In

this way, the household is seen as a decision-making unit that maximizes

utility in consumption and in allocation of its time and goods in the

production activities. According to this framework, husband's income,

costs of children, and opportunity costs of wife's time play significant

roles in determining the demand for children. This framework has been

used to interpret fertility decisions of farm households in some rural

agrarian societies by including the important characteristic of rural

children as productive economic agents in addition to their role as con

sumer durables (e.g., Rosenzweig and Evenson, 1977).

2.2.3 The Integrated Supply-Side Theory of Fertility

The major criticism, which is raised against the NEE, is that is

does not rp.cognize the role of the supply side or potential output of

children (Easterlin, 1975, 1978). With the treatment of children as

consumer durables, the major determinants of fertility implied by the

NHE are seen as working through the demand side. These factors are

income and prices. The role of social constraints, through norms and

tastes, on household decisions has been neglected. Because as is stated

by Duesenberry (1960), economics is all about how people make choices

and sociology about why they do not have any choices to make, sociolo

gists,such as Bl~ke (1968) and Ryder (1974), stress the role of social

and biological constraints in addition to economic factors. These

constraints are in fact the set of intermediate variables representing

exposure to intercourse, conception, and successful gestation (Davis

and Blake, 1956). These variables are referred to by demographers
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(e.g., Henry, 1953, 1957; Bongaarts and Potter, 1983) as the "proximate

determinants of fertility".l Easterlin (1975) has identified some of

these variables as determining the supply side of fertility, whereas

the demand side is determined by the set of economic factors, including

tastes, posited in the NHE. Subsequently, the supply of and the demand

for fertility will jointly determine the motivation for fertility control.

Rosenzweig and Wolpin (1980) extend the NHE to incorporate the

suppLy side of fertility by introducing expenditures on births prevented

into the usual budget constraint. Births prevented in their model are

assumed to be the difference between the exogenous potential supply of

births and the endogenous desired number. Easterlin, Pollak, and Wachter

(1980), on the contrary, treat actual fertility, which reflects the

potential supply of births in many parts of the developing world, as

being endogenousLy determined through the birth production function.

The treatment of the potential supply as endogenous, rather than

exogenous, seems to reflect reality much better, because the potential

supply tends to be influenced by a variety of factors. The nature of

their model is laid out in subsection 2.3.2 as a basis for our model.

2.3 A MORE GENERAL ECONbMIC MODEL OF FERTILITY DETERMINATION

In developing a more general economic model of fertility determina-

tion, Easterlin el al. (1980) begin with the standard household model;

they expand it to include taste factors (e.g., normal levels of consump-

1. The "intermediate variables" or the "proxim.ate factors" are the
factors which affect fertility directly and through which socio
economic variables affecting fertility must operate (Davis and
Blake, 1956; Bongaarts and Potter, 1983).
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consumption and family size) in addition to supply-side factors (e.g.,

child births, child deaths, frequency of intercourse, lactation, and

family-planning practices).

The Easterlin et al. version of the standard household model is

presented in the next subsection, after which some criticisms pertain-

ing to theoretical modelling are mentioned. In subsection 2.3.2, the

standard integrated supply-side model is presented.

2.3.1 A Standard Household Model

According to the standard household model, a household maximizes

utility derived from home commodities that are produced by inputs of

market-purchased goods and of household members' time. The Easterlin

et al. version of the standard household model is shown below:

maxU • U(Z),

subject to the following technology, time, and budget constraints:

(Z,X,t) E T

S
Ethss"l

2iff Z is producible from X and t,

h·l, •••. ,H,

where Z = (zl' ... , Z ) • household commodity collection,
m

X • (Xl' ••• , xn) • market good collection,

2. In fact, only the time devoted to household activities should be
included as an argument of the household's technology. But since
it does not do any harm to include the whole vector, Easterlin et
al. do so for notational convenien~e.
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t = time allocation vector,

T = set of household (nonmarket) production representing
household's technology,

(Z,X,t) = input-output vector belonging to the production set T,

h 1, ••• , H = household members,

s = 1, ... , S = market and nonmarket activities,

t hs time which he (she) allocates to activity s,

-t h = total time available to household member h,

k = 1, ••• S n = market goods,

Pk = price of market good k,

~ = market good k,

M = set of market activities,

wh = market wage rate of household member h,

~ = household's non-labor income.

One major criticism of the household model on theoretical grounds

is that the demand for children is set as a function of shadow prices

and full income. Pollak and Wachter (1975) suggest that in order to

arrive at a commodity demand function that does not diverge from the

traditional demand function for market goods and services, commodity

shadow prices must be independent of the commodity bundle consumed.

Otherwise, the shadow price differences across households will reflect

differences in tastes in addition to those in technology. Pollak and

Wachter point out that for commodity shadow prices to be independent

of the commodity bundle consumed, the household production function must

exhibit constant returns to scale and rule out joint production. If

these conditions are not fulfilled, the demand for household commodities
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must be regarded as a function of commodity prices, the wage rate,

non-labor income, the the househuld's technology, all of which are

exogenous. Since the validity of specifying household commodity demand

as a function of shadow prices in the usual household model is doubtful,

the Easterlin et al. version of the household model presented above

therefore rejects the commodity shadow prices. As such, constant returns

to scale and the absence of joint production are not assumed. The opti

mal solution functions derived from the above model exhibit the rela

tionships between the choice variables (Z,X,t) and the exogenous factors

(p,w,~; T). The functions do not represent the demand functions in the

conventional sense. Neither do they regard commodities consumed as

functions of commodity shadow prices.

Two other criticisms of the household model on theoretical grounds

hinge on the nature of child quality, which is defined as average expend

itures per child. The way in which child quality is defined will tie

it to the standard of living of parents. Duesenberry (1960) argues

that such a tie operates much like a public good. More precisely, chil

dren cannot be excluded from the standard of living of parents.

Sanderson (1973) also casts doubt on the way in which child qual

ity is defined. Unlike the standard model of consumer choice, child

quality, as an argument of the utility function in the household model,

is not represented by quantity of goods and services. Sanderson there

fore argues that it leads to nonlinearity of the budget constraint in

the arguments of the utility function. Due to these abnormalities, the

model cannot be empirically tested, because it entails no implications

for the relationships between fertility and income as well as between

fertility and prices. In other words, the model produces irrefutable
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hypotheses because it accommodates any patterns of fertility and income

as well as fertility and prices. In this way, the Easterlin et al. ver-

sion of the household model outlined above does not deal with child

3quality (i.e., average expenditures per child),

2.3.2 A Standard Integrated SupplY-Side Model

Of particular interest in the integrated supply-side model of

Easterlin et al. are the taste formation, the biological aspects of

fertility, the expanded utility function that includes supply-side fac-

tors, the classification scheme distinguishing four cases of fertility

determination in relation to socioeconomic levels, and the concept of

"unperceived jointness". These characteristics are discussed in detail

in subsection 2.4.2 to distinguish our model from theirs.

According to the Easterlin et al. model, a household maximizes the

expanded utility function as shown below:

maxU = U(Z,N,d,a,I,8,T;Z*,N*),

subject to the following technology, time, budget, birth production,

and death constraints:

(Z,X,t)E T iff Z is producible from X and t,

h = 1, .•••• ,H,

n H
L Pk~ + p(e,T) ~ ~ + L L whth,k=l K h=l sEM s

3. However, the quality aspect of children,which is not measured as
average expenditures per child, may be said to be incorporated
(in the Easterlin et al. model) through a collection of household
commodities (Z).
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b = B(a,Z,X,I,8,T,A)t

d = D(b,Z,X,I) t

N = b - d,

z* EZ(Z), 4=

N* = En(N) ,

where N = number of surviving children,

d = number of child deaths,

b = number of children ever born,

a = frequency of intercourse t

I = lactation period t

8 length of time over which each birth-control technique is
practiced t5

T = intensity with which each birth-control technique is
practiced t

Z* = normal level of commodity consumption, 6

4. This is the soci~lization version of the interdependent prefer
ences, in which the normal levels of commodity consumption (Z*)
and family size (N*) are determined by the average levels of
consumption (Z) and family size (N) of other families in the pre
vious generation. The intrafamily version, on the other hand,
is the one in which household preferences are governed by the con
sumption and family size patterns of husband and wife during their
childhood and adolescence.

5. For convenience t subscripts denoting choices among birth-control
techniques are suppressed even though these choices can be intro
duced into this model. The example given by Easterlin et al. is
that if the technique is contraceptive pill, e might represent the
number of months during which the pill is taken, whereas T the
ratio of the number of days on which it is taken to the number on
which it is supposed to be taken.

6. According to Easterlin et al., normal level may also be referred
to as aspiration level, target level, necessary level, subsistence
level t or bliss point.
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N* = normal level of family size l

~ = expenditures on birth control,

Z = average past consumption of other families,

N = average past family size of other families,

A = reproductive span between age at marriage and age at
menopause,

B = birth production function,

D d h f
. 7

= eat unct~on.

The utility function is now expanded to include the supply-side

factors, such as child births (N), child deaths (d), frequency of inter-

course (a), lactation (1), and birth-control practices (9,T).

The taste factors, representing the normal levels of commodity

consumption (Z*) and family size (N*) , are also specified in the

utility function, but sepa:.ated from the arguments of the utility func-

tion by semicolon. This separation implies that the utility function

corresponds to a preference ordering over the variables (Z,N,d,a,l,

9,T) that depend on the values of their normal variables, rather than

to a preference ordering over the expanded set (Z,N,d,a,1,9,T,Z*,N*).

The optimal solution values of Z and N are expected to increase with

the increases in their normal levels (Z*,N*). To allow for taste for-

mation, these normal levels are, in turn, determined by the average

levels of consumption and family-size decisions of other families in

the previous generation (Z,N). In other words, increases in past con-

sumption and family size will operate through the normal levels to raise

the optimal solution values of consumption and family size.

7. All the rest of the variables are the same as those defined earlier,
in the standard household model presented in the preceding subsection.
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Compared to the standard household model of the preceding subsec

tion, the technology and time constraints remain unchanged, whereas the

budget constraint now has the expenditures on birth control added to it.

The birth production function of the expanded model entails bio

logical factors that are expected to affect actual fertility, such as

frequency of intercourse (a), mother's health and nutrition as reflected

in the consumption of household commodities (Z) and that of market goods

(X). lactation (1), birth-control practices (e,T), and repreductive span

(A), which is assumed to be exogenous.

The death function also portrays the biological aspect, because

it depends not only on the population at risk or child births (b), but

also on lactation (1), and mother's health and nutrition as reflected

in the consumption of household commodities (Z) as well as that of

market goods (X).

The optimal solution values of the choice variables (Z,X,t,b,N,a,

l,e •• ) derived from the model are again functions of exogenous variables

(p,w,)A,j>,A; T,B,D,Z,N).

2.4 A FERTILITY MODEL OF FARM HOUSEHOLDS

This section develops two theoretical models of farm households

for fertility analysis--one along the lines of the NHE and the other an

extension of the first. Some features different from the usual NHE

modelsarediscllssed in the following subsection, while the model itself

and the hypotheses presented in subsections 2.4.la and 2.4.lb respec

tively. After taking into account the supply-side constraint, the fea

tures of the expanded model that differ from the one proposed by

Easterlin et a1. are mentioned in subsection 2.4.2. The expanded model
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itself along with the additional hypothesis are presented in subsections

2.4.2a and 2.4.2b respectively.

2.4.1 A New Household Economics-Type MOdel

The simple model developed in this study diverges from the usual

NHE models in six ways:

First, our model uses child time in terms of hours of children,

instead of number of children, to represent fertility. Although this

is an ~.conventional way of representing fertility, it focuses directly

on the trade-off between hours of child leisure or child services

entering directly into the utility function and hours of child labor

employed on the household's farm. 8 The households will decide on the

total time (hours) of children and on the allocation of child time
9 .

between child leisure and child labor. Mathematically and graphically,

this is equivalent to deciding on the number of children and on the

number of home children as well as that of farm children. In reality,

since the number of children cannot be separated into hOI!1e children

and farm children (i.e., one child can serve both purposes), our model

8. It is therefore assumed that there is no joint production of rice
and parents' utility.

9. Children in rural areas are usually demanded on the basis of utili
ty, production, and insurance (both old-age insurance and insurance
against risks of various kinds) benefits. Our model deals only with
the utility and production benefits, because the insurance benefits
may not be well understood within a single-period model like ours.
[see, respectively, Walther and Nugent (1982) and Blandy and
Woodfield (1977) for the emphasis on the old-age insurance and the
insurance against risks].



33

deals with fertility choice in terms of child time, which is separable,

rather than in terms of number. IO

Second, our model recognizes the dual role of farm households as

both producers and consumers--not only of home goods (e.g., children),

but also of farm goods (e.g., rice).

Third, since our model is a model of farm households, the house-

holds' labor income is represented by values of their marginal product

in own rice production, rather than wages earned in labor markets.

The model, however! can be expanded to take the latter into account in

case the households also participate in labor markets.

Fourth, .even though our model does not explicitly deal with child

quality, :i.t deals with this aspect of children indirectly to the extent

that child leisure represents a residual of child time left from farm

work. Such a residual tends to be higher for better-off households

whose children spend less time on farm work and, perhaps, more time on

schooling. Another aspect of child quali.ty (Le., health and nutrition)

is also indirectly incorporated to the extent that child deaths, as

a function of health and nutritional care inputs for child survival,

are included in the utility function.

Fifth, since our model defines the marginal costs of children as

Ulaintenance costs. (i.e., the summation of time and monetary costs of

10. Although mathematically and graphically, the number of children
can be separated into home children and farm children, it does not
necessarily follow that home children do not work on farms and vice
verse. We can assume, without changing the model, that even for
home children, there is a minimum amount of time spent on farm work
(Le., a maximum amount of leisure) and v:f.ce versa. Also, the
model does not imply any actual specialization between home chil
dren and farm children (L,e ,; the amount of farm labor may be
divided equally among all children).
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maintenance), it does not assume endogeneity of adults' child-care

time. Adults' child-care time is therefore assumed to be constant

per child (i.e., there are no economies of scale in child rearing).

And sixth, for simplicity, our model does not disaggregate adults'

time into mother's and father's time. Adults' time can, however, be

disaggregated such that only mother's time is productive at home.

2.4.1a The Model

Farm households are assumed to maximize utility,

rnaxU = U(C ,A ,R ,X,d),
s s c

where U is a utility function with positive and declining marginal

(1)

utilities of Cs ' As' Rc ' and X (i.e., Uc ' uA ' ~ , ~ > 0; and Uc C '
s s c s s

uA A ' ~ R ' ~ < 0), but with negative and, perhaps, increasing
s s c c

marginal utility of d (i.e., ud < 0; and udd > 0); subject to the con-

straints in eqs. 2-7 (i.e., budget, production, unskilled labor, skilled

labor, children's time, and adults' time), which will later be combined

into the full-budget constraint in eq. 11:

w + P (R - R ) = P X + P M + whLh + P Cr c x m c

R = R (L e Le H)
u' s'

L~ = kLc + ~

L
e = Ls a

C = C + L
s c

A=A +L +aCsac

(2)

(3)

(4)

(5)

(6)

(7)



where d = d(M)

1 > k > 0
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(8)

(9)

(10)

C = number of home children expressed as hours of child leisure
s (child services), which is a residual of time left from

farm activities,

A = adult leisure in terms of hours, which is a residual of
s time left from farm activities and from child care,

R = quantity of own rice consumed,c

x = composite market-purchased good entering directly into the
utility function,

d = number of child deaths, expressed in terms of hours,

W = wealth (non-labor income),

Pr = selling price (market price) of rice,

R = quantity of rice produced,

Px = market price of composite market-purchased good,

p = market price of inputs of medical and nutritional care for
m child survfval.,

M = inputs of medical and nutritional care for child survival,

= hiring wage rat~ (market wage rate) paid by farm households
to hired labor,

= number of hired labor employed on farm, expressed in terms
of hours,

Pc = maintenance monetary costs of children (i.e., maintenance
expenditures on food and clothing),

C = desired number of surviving children, expressed in terms of
hours,

Le = unskilled labor in efficiency units,
u

Le = skilled labor in efficiency units,
s
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H = farm size,

k = a fraction representing productivity of child labor in
relation to that of hired labor,

L = number of farm children expressed as hours of child laborc spent on farm work,

L = adult labor in terms of hours spent on farm work,a

A = total time'of adults in terms of hours, and

a = adults' child-care time per child in terms of hours.c

The income side of the budget constraint (eq. 2) comprises non-labor

income and income from rice sold. The expenditure side is the summation

of expenditures on composite market-purchased good, on inputs of medical

and nutritional care for child survival, on hired labor, and on surviving

children.

The production function of rice (eq. 3) shows that rice j.s produced

by unskilled labor in efficiency units, skilled labor in efficiency

units, and farm size. The function is assumed to be linearly homoge-

neous, exhibiting constant returns to scale, and to have positive but

declining marginal products (i.e., f , f , f H > 0: and f , f
Le Le teLe L~e

u s u u s s

f HH < 0). Euler's theorem also applies (i.e., total values of rice can

be expressed in terms of total costs, which are the summation of the

values of marginal product of each input times the amount of that input).

Unskilled labor in efficiency units (eq. 4) is equal to the

fraction k times the amount of child labor plus the amount of hired

labor, both expressed in terms of hours. The model assumes that child

labor and hired labor are perfectly substitutable, whereas adult labor

cannot be substituted for by unskilled labor. But the reverse holds
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true. Usually, skilled tasks (e.g., fertilizer and chemical appli

cations) are performed by adult farm operators, because these tasks

permit hard-to-monitor (difficult-to-detect) shirking if they are not

done by the operators themselves. Unskilled tasks (e.g., transplanting,

weeding, and harvesting), in which quality shirking is easy to detect,

are usually done by hired labor (Roumasset and Smith, 1981).

Skilled labor in efficiency units (eq. 5) is equal to the amount

of adult labor, expressed in terms of hours.

Children's time (eq. 6), expressed in terms of hours, is composed

of two parts--child leisure and child labor. Mathematically, this is

equivalent to defining desired number of surviving children as composed

of home children (child leisure) and farm children (child labor), both

expressed in terms of hours.

Adults' time (eq. 7), expressed in terms of hours, is equal to

the summation of their time for leisure, for farm work, and for child

care.

The death function (eq. 8) assumes that child deaths depend on

the amount of medical and nutritional inputs for child survival. We

expect that a greater amount of these inputs will reduce child deaths

(i.e., ~1 < 0).

Eq. 9 indicates that the fraction k, which transforms child labor

into units of unskilled labor, is greater than zero and less than one;

while eq. 10 implies that all prices, including child-care time, are

greater than or equal to zero.

Combining eqs. 2-7, we arrive at the full-budget constraint as

shown below:
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W+pfLC+pfrnL.. +pfLA+pfHH-pfLC +pfLA +r r In r r r s r s
c a c a

pfLaC+pR +pX+r c r c xa

The Lagrangean equation and the first-order conditions for the

optimal allocation of household resources are the following:

v '" U[C ,A ,R ,X,d(M)] + A[W + P fL C + p f!nlb + p fL A. + P f H -s s c r rr r Hc a

p C]
c

av - Ap f - 0, or Uc • p f-:II Ucac rL s r Ls s c T c

av
- AP f '" 0, or uA "" p fax-:II uA rL 5 r L

5 5 a T a

av
- AP :r 0, ~aR :r ~ or '" Prr cc c -A-

av .. ~ - Ap ,. 0, or ~ • Pxax x r-
av

.. u ~ - AP • 0, or ud~ • paM d m -r-- m

av
a!n • APrf!n - AWh '" 0, or p f - w

r In h

(12)

(13)

(14)

(15)

(16)

(17)

(18)

where A = marginal utility of money.

Eqs. 13-16 illustrate that the optimal amount of each argument of

the utility function is the one at which the values of its marginal

utility equal its own price.



39

Eq. 17 indicates that the households will keep on using the inputs

of medical and nutritional care for child survival until the utility

increase resulting from the contribution of the last unit of inputs of

medical and nutritional care to child survival equals the price of the

inputs. Recall that ~ is negative as we expect that an increase in

the inputs will cause a fall in child deaths. The first term (ud) is

also negative because an increase in child deaths will reduce utility.

Eq. 18 shows that the optimal amount of hired labor employed occurs

at the point of equality between the values of marginal product of hired

labor and its wage rate,

Eq. 19 shows the fertility choice implied by the model (see Fig. 2.1).

For the farm households that use hired labor to substitute for child labor

as development proceeds, the optimal number of children demanded (C*),

expressed in hours, occurs where the marginal benefits of children equal

their marginal costs. The marginal benefits are simply the values of

marginal product of child labor (PrfL ) which, based on eq. 18 and on the
c

chain rule in eqs. 3 and 4, are equal to the fraction representing pro-

ductivity of child labor in relation to that of hired labor times the

wage rate (kwh). The marginal costs of care and feeding are composed of

time costs and monetary subsistence costs (p fL a + P ).11
r c ca

11. Being the subsistence costs of children, P is exogenous and con-e
sists of maintenance expenditures on food and clothing. The
expenditures tend to be higher for better-off households. Addi
tional costs of children may occur through expenditures on composite
market-purchased good (X).
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Fig. 2.1. Fertility Choice

MB

= P f L a +r c
aprice

of
survi 
ing
chil
dren

C*s L
c

C* 11 of surviving
children
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The MC curve is upward sloping, because it is assumed that there
c

are no economies of scale in child rearing and because the opportunity

12
costs of time devoted to child care (PrfL ) is increasing.

a

The MB curve consists of two portions--that for child leisure and
c

that for child labor. Since the marginal benefits of child leisure are'

declining, the necessary condition for efficient allocation of child

time between household and farm activities is that the marginal benefits

of child leisure are just equal to those of child labor. The first part

of the MB curve is therefore the marginal benefits of child leisure
c

uc(i.e., the values of their marginal utility, s) which, as indicated by
-A-

eq. 13, are equal to the values of marginal product of child labor,

PrfL. This part of the curve is downward sloping due to the diminishing
c

marginal utility of child leisure as additional child time is added. As

soon as it equals kwh' additional hours of children will be put on

farms. The horizontal (constant) portion of the curve represents the

marginal benefits of child labor (i.e., the values of their marginal

product, PrfL). It is a horizontal line because it is always equal to
c

kwh' as implied by eqs. 3, 4, and 18. In reality, however, except for the

12. The assumption of no economies of scale in child rearing follows
from the treatment of child-care time per child (a ) as exogenousc
in the model. In order to reflect reality better, however, ac may

be treated as a choice variable. But since our model has already
incorporated a large number of choice variables, which are the
focus of the study, a is treated as exogenous.

c
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households with large farm. sizes, whose PrfL may be said to be constant
c

throughout, the PrfL will tend to decline after a certain amount of
c

child labor has been employed on farms.

2.41b Hypotheses

The first-order conditions ensure seven reduced-form. equations

comprising seven choice variables (C , A , R t X, M, L , and C) and
s s c n

These equations serve as a basis for our empirical investigations. This

model has been developed to study the impact on fertility or agricultural

development,. viewed as the evolutions of both labor-using (labor markets)

and labor-saving arrangements induced by changes in wage rates and

13transaction costs. But since this chapter deals with a neoclassical

economic model of the first-best world, which abstracts from transaction

costs, the discussion of transaction cost effects will be postponed

until the next chapter (subsection 3.5.2).

Surprisingly enough, both a fall and an increase in wage rates

appear to ~ccompany the development process, but different stages. The

former usually accompanies the early stage of development and the latter

and later stage. In this way, whiclt hypothesis (i.e., the one pertaining

to .the early stage of development or that to the later stage) is more

relevant will depend upon whether the study areas are characterized by

declining or .rising wage rates.

13. In this chapter, hiring wage rates and market wage rates are
synonymous because it abstracts from transaction costs (see foot
notes 3 and 4, Chapter It for details).
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According to the theory of induced innovation (Binswanger and

Ruttan, 1978), in the early stage of agricultural development, labor-

using/land-saving technological changes [e.g., adoptions of high

yielding rice varieties (HYVs) and irrigation] evolve in response to

existing high population pressure (e.g., high fertility) and low wage

rates on limited supply of land. In effect, the demand for hired labor

increases during this stage. 14 With the increase in the demand for

hired labor, wage rates tend to increase, but may decrease if the

increase in labor demand is offset by an increase in labor supply.

The latter results from rapid migration into that area, which has

undergone the development process, in addition to originally high

fertility.lS Thi::l stage is known as the "Ricardian phase", in which

population pressure induces labor intensification in light of

declining wage rates (Roumasset, 1980).

The hYpothesis generated for this stage is that a reduction in

wage rates, which implies a fall in the price of hired labor (wh) and

that of child leisure (PrfL ), tends to cause substitutions of hired
c

14. The adoptions of HYVs increase the demand for hired labor because
they facilitate double and, perhaps, triple cropping due to shorter
maturity period. Also, the short stature of HYVs makes them more
susceptible to competition with weeds for solar radiation, thus
increasing the demand for weeding labor (Roumasset, 1980).

15. However, it does not always follow that wage rates will decline in
the early stage of development. If there is no rapid in-migration
during this stage, wage rates are not likely to decline, but tend
to increase due to an increase in the demand for hired labor. In
spite of the increase in wage rates, labor intensification still
proceeds due to the adoptions of labar-using techniques during this
stage. Up to a certain point, when the increase in wage rates is
rapic enough, labor-saving technological changes will tend toevolve.
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lobar as well as child leisure for .child labor, thereby inducing a

fall in desired" fertility. 16 The extent of the substitution of hired

labor for child labor will depend upon the change in labor demanded at

the lower wage rates.

Graphically, a fall in wage rates (wh) will shift the horizontal

portion, which is represented by kwh' of the MBc curve downward, result-

ing in higher child leisure, lower child labor, and lower desired

fertility at the new equilibrium.

In the later stage of agricultural development, on the other hand,

agricultural sector snould be considered in relation to the whole

economy. As agricultural development proceeds, there will be a

reallocation of agricultural labor force to the rest of the economy,

thus increasing agricultural productivity and wage rates. Based on the

Fei and Ranis model (1961), the point where the agricultural take-off

process ends is characterized by an incre?se in the price of agricultural

products relative to that of industrial products as agricultural labor

force becomes scarce and its productivity increases. Suits (1983) also

shows that as development continues, the equilibrium point of labor

allocation will change in such a way as to reduce the agricultural

labor force and increase the industrial labor force. This will, in

16. A fall in wage rates will not change the price of adult leisure
(PrfL ) unless it causes a substitution of adult labor for child

a
labor and/or for hired labor. And in this model, such a substitu
tion does not occur, because adults are assumed to be skilled labor,
whereas children and hired labor are unskilled labor. Although
skilled labor can be used to substitute for unskilled labor, it is
not done so in this model. This is because with a decline in wage
rates, it is assumed here that it will be more rational (more
profitable) for farm operators to replace child labor by hired
labor rather than by their own adult labor.
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turn, increase agricultural productivity and wage rates. And according

to the induced innovation view (Binswanger and Ruttan, 1978), high wage

rates are likely to induce labor-saving technological changes (e.g.,

tractors, herbicides, threshers, etc.).

The hypothesis derived for this stage is that further progress in

agricultural development, viewed as an increase in wage rates, is

likely to induce labor-saving technological changes for arduous tasks

(e.g., land preparation, weeding, post-harvesting, etc.) as a substi-

tute fo~ unskilled labor--both hired labor and own child labor, thus

reducing desired fertility.

In terT~ cfgraphical exposition, an increase in wage rates (wh) ,

which facilitates a substitution of labor-saving techniques for hired

labor and own child labor, will shift both the MB and Me curves.'
c c

On the benefit side of children, the MB curve, which is represented
c

by kwh' will shift upward with the increase in who But the increase

in wh itself, as an indication of the progress of agricultural develop-

ment, will tend to reduce k (i.e., the fraction representing produc-

tivity of child labor in relation to that of hired labor) and, hence,

the MB curve. This is because as development goes on, children tend
c

to spend more time in school and become less productive (less special-

ized) in farm work. The final direction of the change in the MB
c

curve will depend upon .the relative strength of the effect of the

incr~ase iu wh and that of the fall in k. If the latter is stronger,

the MB cur~e as well as the desired level of fertility will tend to
c
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decline. 17 On the cost side of children. the MC curve. which is. c

represented by P fL a + p • will shift upward as labor-saving techr c ca

niques are used to substitute for unskilled labor. The reason under-

lying this shift is that these techniques are usually applied by adult

family labor, which is assumed to be skilled labor. because these

techniques are less arduous (less time-intensive) and require a

certain skill (specialization) level to operate. The increase in adult

labor in more specialized and less time-intensive tasks implies an

increase in the opportunity costs of wifets time or the price of adult

leisure (PrfL ) and, hence. the MCc curve. This will subsequently
a

cause a fall in desired fertility. On the whole, the decline in the

MB curve and the increase in the MC curve. as labor-saving techniques
c c

are used to substitute for unsk~lled labor, will result in a decline in

18the optimal level of desired fertility.

2.4.2 An Integrated Supply-Side Model

Our integrated supply-side model differs from the Easterlin

et al. model (1980) in the following seven respects:

17. Even though the former is stronger, which implies an upward shift
in the MB curve, we expect that fertility will decline even-

c
tually due to an upward shift in the MC curve associated withc
higher opportunity costs of child-care time.

18. See the comparative statics analysis of the effects of a change
in wage rates on the choice variables in Appendix A. It should
be noted that because of the complication of the integrated supply
side model. the comparative statics analysis is done only for the
demand-based model.
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First, the Easterlin et a1. model is the model of working houde

holds, whose labor income takes the form of wages earned in labor

markets. Our model is developed for farm households, which are the

majority of the households in developing countries. Their labor

incomes are represented by values of marginal product in their own farm

production. The model, however, can be expanded in case the households

also participate in labor markets.

Second, in the Easterlin et a1. model, taste factors (i.e., the

normal levels of consumption and family size) are specified in the

utility function. In effect, the optimal solution values of consumption

and family size will increase with the increases in these normal levels,

which are, in turn, induced by the increases in average past consumption

and family size decisions of other families. Our model abstracts from

endogenous tastes because tastes tend to change with substantial lags,

the process of which is hard to understand. In other words, our model

deals with tastes only indirectly to the extent that tastes, as reflected

in socio-cu1tura1 norms, are internalized through the individual utility

function.

Third, the Easterlin et a1. model captures biological aspects via

the birth production function and the death function. The former allows

for the fertility determination on the supply side and the latter for

the relationships of child deaths to such factors as the number of

child births, lactation period, and the consumption of household

commodities and that of market goods. Our model also includes these two

functions, but with different arguments.

Unlike the death function of the Easterlin et a1. model, the

arguments of the death function of our model are inputs of medical and
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nutritional care for child survival and mother's health and nutritional

status as affected by the consumption of own farm production and that

of market goods. For simplicity, the number of child births and

lactation are not included as the arguments here.

The arguments of the birth production function of the Easterlin

et al. model are household commodity consumption, market good con-

sumption, birth-control factors, frequency of intercourse, lactation

period, and reproductive span. The first three are regarded in their

model as individual household choice factors and the last three as

biological in nature, although frequency of intercourse and lactation

are also regarded as choice factors. Social factors appear to affect

fertility through taste factors.

By contrast, our model assumes reproductive span and lactation,

which is part of postpartum infecundability, as exogenous social

factors because they are, more or less, society-specific, reflecting

19social values and customs. Although both reproductive span and

19. Postpartum infecundability, which consists of lactational
amenorrhea andpostpartnm abstinence, is assumed to be a social
factor here because its first component is due to breatfeeding and
the other to intercourse taboo, both of which tend to be society
specific. Compared to intercourse taboo, the length of breast
feeding may not be a direct social control. Nevertheless, it
reflects social values and customs. Bongaarts and Potter (1983)
report that the length is prolonged up to several years in some
societies. Intercourse taboo is an obvious form of social control
inhibiting copulation after a child birth. A prolonged postpartum
abstinence period beyond lactational amenorrhea is practiced in
some Western African societies (see Caldwell and Caldwell, 1977).
As regards reproductive span within marriage, it is also assumed
to be a social factor here. This is because it reflects both age
at. first marriage of mother and marital dissolutions (e.g.,
divorce and separation), both of which tend to be subject to social
controls. That is, marital dissolutions are objected to in some
religious societies. Considering age at first marriage of mother,
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lactation can also be treated as choice variables, they tend to be

20choices constrained by social norms. Our birth production function

is therefore assumed to contain biological/natural factors (i.e.,

mother's health and nutritional status, as affected by the consumption

of own rice and that of market goods; and one aspect of frequency of

intercourse, which is unaffected by household fertility/parity choice);

social factors (i.e., reproductive span within marriage and postpartum

infecundable period), and household choice factors (i.e., the practices

of birth control/enhancement, including the other aspect of frequency of

intercourse as affected by household fertility/parity choice.

Fourth, the birth production function is introduced into the

Easterlin et al. model as governing actual fertility, which will

coincide with natural fertility if there is contraceptive failure or

Thomlinson (1976) points out that:
Despite a traditional attitude that limiting fertility is

inherently bad, there are many controls that limit fertility in
Western culture, controls that operate with the full approval of
religious bodies. For example, our insistence both on delaying
marriage for several years past the onset of fecundity and on
restricting the bearing of children to married people have notable
impacts on the fertility level (Thomlinson, 1976, p. 175).

20. More precisely, although rural households can make their own
choices in regard to lactation period and age at marriage, their
choices tend to follow the existing patterns of practices within
their own village society. Based on my field survey, both factors
do not vary much among households within the same village. More
interestingly, average age at marriage of females my sample villages
has decline to 17-18. This is because all the villages in rural
Thailand have contacts with family·-planning programs--even the
stagnant villages, which have been designated the "poverty areas"
under the current economic and social development plan (1982-1986).
The decline in age at marriage implies that family-planning
practices are more important in explaining the fertility transition,
although both lactation period and age of marriage might be important
prior to the extensive availability of family-planning supplies and
services.
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birth-avoidance/enhancement constraint. which allows for the difference

between natural fertility and actual fertility by the number of births

avoided/enhanced. With the presence of the birth-avoidance/ehan~ement

constraint in our model. the birth production function is assumed to

govern not only actual fertility. but also natural fertility. The

factors representing deliberate birth control/enhancement will take on

a zero value in the birth production function that governs natural

fertility. but on positive values in the one governing actual fertility.

Moreover. our model also recognizes the difference between actual

fertility and desired fertility. The difference in the levels of

natural. actual. and desired fertility make possible an explicit

diagrammatic illustration of the optimal number of births avoided/

enhanced and the number of unwanted/unrealized-wanted births. which

are useful for welfare considerations.

Fifth. the presence of the supply side. in particular the birth

production function. in the Easterlin et ale model facilitates the

classification scheme distinguishing two major groups (four subgroups)

of fertility determination in relation to socioeconomic levels, thus

clarifying the demographic transition. In our model. since the birth

production function is assumed to govern not only actual fertility.

but also natural fertility, the presence of these equations in the

birth-avoidance/enhancement constraint is useful for helping clarify

a set of working definitions of fertility as well as stratify house

holds into two distinct groups (six subgroups) of different fertility

determination. This will also allow us to reassess the demographic

21
transition.

21. These ideas will be developed in a separate paper.
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Sixth. the expanded utility function of the Easterlin et ale model

includes supply-side factors. in particular birth-control factors. This

makes possible separate reduced-form equations for birth control from

the birth equation. The expanded utility function of our model

resembles their expanded utility function as it also includes a birth-

control factor; it differs. however. in two ways: First. since our model

takes into account the birth-shortage households (i.e •• the households

with a supply of births lower than the desired number) in addition to

the birth-excess ones (i.e •• the ones with a supply of births greater

than the desired number). both birth-control and birth-enhancement

factors are included in the expanded utility function. 22 And second.

lactation, which is a choice variable in their model and is one of the

arguments of their expanded utility function,is assumed to be an

exogenous social factor here (see footnotes 19 and 20).

22. Birth-shortage households tended to prevail in the past and
still do some contemporary premodern African societies wherein
mortality. morbidity. and subfecundity are so high that the
supply of births falls short of the desired number. The supply
of births here refers to natural marital fertility. This level
of fertility is endogenously determined by the set of inter
mediate variables or proximate factors and is very much below
the biological maximum level. While the biological maximum
level averages 36 births. the average fecundity level in most
populations is 15 births. (Bongaarts. 1979; Bongaarts and Potter,
1983). Based on the estimation provided by Bongaarts and Potter
(1983). using the Bangladesh population. which experiences natural
marital fertility, the mean level of natural marital fertility is
only half that of fer.undity. Natural marital fertility therefore
has an average of about 7.5 births. which is less than the number
desired by households in some contemporary less-developed
societies. The average number of natural marital fertility will
even be smaller than 7.5 in societies (e.g •• Western Africa)
characterized by prolonged postpartum abstinence up to several
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And seventh, although Easterlin et ale present both a model with

perfect knowledge and one with "unperceived jointness", they emphasize

the prominent role of unperceived jointness. This concept is inter-

preted as the situation in which a household is unaware of the true

relationship between its consumption patterns (nutrition) and its

ability to conceive. In other words, the household does not realize

that an increase in non-labor income will increase ability to conceive

through greater expenditures on food and better nutrition for the

mother. Easterlin et ale therefore argue that the model should be

one in which the effects of consumption patterns on fertility or

i~fant mortality are unintended. Their assumptions underlying this

concept are twofold: First, they point out that since even the

experts do not agree on the nature of the relationship or have

learned of it only recently, unperceived jointness seems to be justi-

fied. And second, they believe that if the household perceives the

true relationship, it will alter its consumption patterns so as to

change natural fertility. According to them, this is not compatible

with the concept of natural fertility, which is defined as the number

of children a household believes it will have without making any

deliberate effort to change it.

years due to intercourse taboo and by high frequency of female
terminal abstinence before the onset of infecundity (see Caldwell,
1976b). And, according to Caldwell, the desired number of births
in African Yoruban society ran8es from seven to 10, beyond which
is considered excessive. The other factor that contributes to
the shortage of births, particularly in the low-fertility belt of
Central Africa and in East Java, is the high level of primary
sterility (subfecundity) resulting from the prevailing venereal
disease. The proportion of households being unable to have as
many children as they would like to is as high as 20 percent
(Jones, 1977).
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Our model, however, does not assume unperceived jointness for

three reasons: First, it may be possible for some households to

perceive the said relationship, particularly when they are unable to

have as many children as they want to. If they cannot perceive the

relationship between their consumption patterns and their ability to

conceive per se, they may at least perceive the relationship between

their consumption patterns and their ability to carry pregnancies

successfully so as to terminate in live births. What they do not

perceive may not be this relationship, but may be the extent to which

a change in their consumption patterns will alter actual fertility.

Second, the solutions of our model illustrate that if the households

perceive the said relationship, it is actual fertility, rather than

natural fertility, that may change with the change in their consump

tion patterns. Consequently, this is not incompatible with the concept

of natural fertility. This concept remains intact (i.e., the level of

fertility without any deliberate effort to change it). And finally,

we attempt to util~ze a NHE choice model to its extreme--not only by

incorporating the choice to control fertility, but also the opposite

choice. At this point, there may arise an argument against the

uature of our model that allows for a freedom of household choice

among the birth-shortage households. Because the households in this

category tend to exist in the premodern past or in some contemporary

premodern African societies, wherein biological factors and social

norms constrain much of the individual household choice, their

resulting fertility is believed to be governed by both of these

factors. Individual household choice is therefore limited (see, e.g.,

Bourgeois-Pichat, 1967). I contend that this nature of the model is
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not relevant to the birth-shortage households belonging to certain

societies. Nevertheless, the freedom of household choice exists to

some extent among the birth-shortage households in the sample of this

study. Although the choice to enhance fertility per se does not

exist, the choice of trying to maintain successful pregnancies so that

they will terminate in live births (e s g , , additional consumption or

additional time spent resting as an extra care for pregnancies) does

exist to some extent.

2.4.2a The Expanded Model

For the purpose of integrating the supply side of fertility, the

utility function, the budget constraint, and the death function of the

earlier model (eqs. I, 2, and 8 respectively) need to be expanded as

shown in eqs. 20, 21, and 26 below. The birth avoidance/enhancement

constraint, natural fertility function, actual fertility function, and

mother's health and nutritional status function (eqs. 22-25) are to be

added to the model. It should be noted that eqs. 3-7 and 9-10 from

the earlier model remain the same.

maxU = U(C ,A ,R ,X,d,I,F,N),s s c·· . . (20)

subject to the constraints in eqs. 21 and 3-7 (i.e., budget, production,

unskilled labor, skilled labor, children's time, and adults' time),

which will then be combined into the full-budget constraint in eq. 29;

and to the constraints in eqs. 22-25 (Le., birth~avoidance/

enhancement, natural fertility, actual fertility, and mother's health

and nutritional status), which will be combined into the final birth-

avoidance/enhancement constraint in eq. 30. The constraints are given
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below:

w+ P (R - R ) ::II P X + P M + whLh + P C + PfF + P Nrex men

non 0 }t(b - b ) ~ 0, {i.e., tb ~ tb for t > 0,
and tbn

~ tbO for t < 0

n
b = B(I,K,PI,RS,O,O)

o
b = B(I,K,PI,RS,F,N)

K = K(R ,X)c

(21)

(22)

(23)

(24)

(25)

where d '"' d(M,K)

t = N - F, {i.e.,

and

Pf and p > 0n-

t ::II N, or t > 0 if F = 0 }
(for birth-shortage households),
t = -F, or t < 0 if N = 0
(for birth-excess households)

(26)

(27)

(28)

I = frequency of intexcourse in both aspects, one of
which is not affected by household fertilityiparity
choice and the other of which is. In the latter
case, frequency of intercourse is adopted as a
traditional method of controlling/enhancing births,

F '"' inputs of modern family-planning techniques designed
to control fertility. Since this variable represents
the practices of modern family planning, it carl be
specified as the length of time over which or the
intensity with which each technique is practiced.
The Easterlin et al. model deals with both. But, for
convenience, this model does not designate whether
this variable is the length of time or the intensi~y.

Neither does it distinguish among choices of tech-
niques,

N '"' inputs of nutritional aud health care (including
additional time spent resting) for the mother designed
to enhance fertility per se or to maintain successful
pregnancies. Let us assume, for simplicity, that this
variable (N) can enhance births in exactly the same
way as F can reduce births. In other words, Nand F
are assumed to have a common unit,

Pf = unit price of inputs of modern family planning,
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p = unit price of inputs of nutritional and health care,
n

t = a difference between Nand F (i.e., t = N - F),

bn = natural marital fertility, expressed in terms of hours,

bO = actual marital fertility, expressed in terms of hours,

B = birth production function, which governs both actual
marital fertility and natural marital fertility,

K = mother's health and nutritional status (which reflects
both incidence of permanent sterility and spontaneous
intrauterine mortality, i.e., spontaneous abortions
and stillbirths), unaffected by household
fertility/parity choice,23

PI = postpartum infecundable period (which is composed of
lactational amenorrhea due to breastfeeding and post
partum abstinence due to intercourse taboo after a
child birth), unaffected by household/fertility parity
choice, and

RS = reproductive span within marriage (which reflects
both age at first marriage of mother and marital dis
solutions), unaffected by household fertility/parity
choice. 24

The utility function (eq. 20) is now expanded to include one "aspect

of frequency of intercourse (I) which is unaffected by household fertil-

ity choice, modern family-planning inputs (F), and inputs of nutritional

and health care (N) as three additional arguments. The arguments are

assumed to have positive but declining marginal utilities (i.e., uI' ~'

~ > 0; and uI I' uFF' ~ < 0). To avoid complication, the other aspect

of frequency of intercourse, which is treated as a traditional means to

23. Spontaneous abortion refers to spontaneous fetal death during the
first 28 weeks of pregnancy, after which the fetus becomes vi~ble

and its death is called stillbirth (see Bongaarts and Menken, 1983).

24. All the rest of the variables are the same as those in the earlier
model (subsection 2.4.1a).
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control/enhance births, is not included in the utility function. It is

assumed here that subjective costs or disutilities associated with the

practices of F and N exist along with the existence of their utilities.

But on the whole, the marginal utilities of F and N assume positive values.

The budget constraint (eq. 21) is also expanded to incorporate

avoidance expenditures, PfF (which will assume a zero value for the

birth-shortage households), and enhancement expenditures,p N (which
n

will take on a zero value for the birth-excess ones).

The birth-avoidance/enhancement constraint (eq. 22) indicates that

n 0
if t > 0 (for the birth-shortage households), then tb ~ tb (i.e.,

natural fertility falls short of or equals actual fertility). Quite the

contrary, if t < 0 (for the birth-ex~ess households), then tbn > tbO

(i.e., actual fertility cannot exceed natural fertility). It is possi-

ble to have the case in which natural fertility falls short of the

actual level like in the former case. Because, by definition, natural

fertility is not the maximum level of fertility. Rather, it constitutes

the level of fertility unaffected by household fertility choice.

Accordingly, the birth-sho~tage households will tend to enhance fertil-

ity such that their actual fertility will depart from the natural

level and come closer to the desired level, leaving natural fertility

unaffected by fertility choice.

In eq. 23, being the endogenous supply side of fertility, natural

marital fertility is determined by the birth production function whose

arguments are some intermediate variables. These variables are both

aspects of frequency of intercourse (I), mother's health and nutritional

status (K), postpartum infecundable period (PI), reproductive span
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within marriage (RS), practices of modern family planning (F), and

consumption of nutritional and health care by the mother (N).

By definition, natural marital fertility refers to uncontrolled

fertility from the individual household point of view (i.e., the

individual households make no deliberate effort to control it). It is

compatible with all kinds of controls, except for deliberate individuaT

controls. In this model, the birth production function that governs

natural marital fertility thus allows, as its arguments, for factors

representing natural controls (i.e., one aspect of I, which is

unaffected by household fertility/parity choice, and K) and social

controls (i.e., PI and RS). The factors that represent deliberate

individual controls/enhancement (i.e., the other aspect of I, which is

treated as a traditional means for controlling/enhancing births, F,

and N) are not allowed for. As such, these factors will assume a

zero value in the birth production function that governs natural

marital fertility (eq. 23), but positive values in the one that

governs actual marital fertility (eq. 24).

In eq. 23, we expect natural marital fertility to increase, at a

decreasing rate, with the increases in I, K, and RSj but to decrease,

at an increasing rate, with the increase in PI (i.e., bI, bK, bRS > 0;

bI l, bKK, bRSRS < 0; bpI < 0; and bpI PI > 0).

Eq. 24 is explicit about how actual marital fertility is deter

mined. The birth production function that governs natural marital

fertility will also govern actual marital fertility, in which case it

permits non-zero values of deliberate efforts to control/enhance

fertility. For the birth-excess households, N will take on a zero
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value. But for the birth-shortage households, it is F that will

become zero. The actual number of births is expected to decrease, at

an increasing rate, with the increase in F; but to increase, at a

decreasing rate, with the increase in N (i.e., bF < 0, b
FF

> 0, bN > 0,

and bNN < 0).

Eq. 25 relates mother's health end nutritional status as a

function of own rice consumed (R ) and composite market-purchasedc

good (X).

The death function (eq. 26) is expanded to include mother's health

and nutritional status (K), which is considered to be a supply-side

factor due to its being biological in nature.

Eq. 27 defines t as being equal to N (inputs of nutritional and

health care) minus F (inputs of family planning), while Nand Fare

assumed to have a common unit. It is also assumed that the birth-

shortage households will not practice F and the birth-excess households

will not practice N. If F = 0 (for the birth-shortage households), t

will be equal to N. In other words, t will be greater than zero. On

the contrary, if N = 0 (for the birth-excess households), t will be

equal to -F. This simply means that t will be less than zero. Eq. 28

states that prices of F and N cannot be negative.

The full-budget constraint (eq. 29 below) can be arrived at by

combining eqs. 21 and 3-7, while the final birth-avoidance/enhancement

constraint (eq. 30) obtained by combining eqs. 22-25~
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pR +pX+pM+whLh+r c x m

p C + PfF + P N (29)c n

{t.B[I,K(R ,X),PI,RS,O,O] - t.B[I,K(R ,X),PI,RS,F,N]} < 0 (30)c c . -

The Lagrangean equation is:

P fL A + P fRR - P fL C - P fL A - P fL a C - P R -r r r s r s r c r ca c a a

p X - P M - w L - P C - P F - p N} +x m hn c f n

A1{t . B[I ,K(R ,X),PI,RS,F,N] - t.B[I,K(R ,X),PI,RS,O,O]} (31)
c c

where Al = marginal utility of births per unit of t.

The first-order conditions in eqs. 13-14 and 17-19 are the same

for the expanded model as :f.n the p.ar.lier one. With the expanded death

function to account for K as a tunction of R al\d X, the first-orderc

conditions with respective to R and X have changed from eqs. 15-16
c

of the earlier model to eqs. 32-33 below. The additional first-order

conditions are shown in eqs. 34a-37:

(32)

0, or

(33)
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oV = t(bo _ bn) > 0011. - ,
1

i.e., if t > 0, then

(34a)

and if t < 0, then

(34b)

(35)

(36)

Eqs. 32-33 indicate that the households will continue consuming

own rice (R ) and market good (X) until the utilities gained from thec

last units of R and X consumed plus the utilities gained resulting
c

from the contributions of the last units of R and X to child survivalc

(through the improvement in mother's health and nutritional status, K)

equal the prices of R and X respectively.
c

The Kuhn-Tucker conditions in eqs. 34a and 34b consist of the

marginal condition, the nonnegativity condition, and the complementary

slackness condition. These conditions imply that in the optimal

solutions, we must find that either an equality, or inequality, or

both hold in the marginal conditions (see Chiang, 1967).

In eq. 34a, if the inequality holds (i.e., tbO > tbn and A
1t

= 0),
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the constraint will be non-binding. This means that the possibility of

enhancing births is not fully utilized in the optimal solution due to

high costs associated with birth enhancement. But if the equality holds

o n(i.e., tb = tb and Alt > 0), the constraint will be binding, which

implies a fully-utilized possibility of birth enhancement. Since Al is

interpreted as the marginal utility of births per unit of t, Alt will

be the marginal utility of births, which is positive when the possi-

bility of enhancing births is fully-utilized. This marginal utility

will decline as the number of births enhanced is added.

Similarly, if the inequality holds in eq. 34b (i.e., tbO < tbn

and Alt = 0), the constraint will be non-binding. The possibility of

avoiding births is not fully utilized in the optimal solution due to

high costs of contraceptions. But if the equality holds (i.e., tbO =

ntb and Alt < 0), we will have a binding constraint, which implies a

fully-utilized possibility of birth avoidance. The marginal utility

of births (Alt) will therefore be negative. In other words, the

marginal disutility of births (-Alt) is positive and declining as the

number of births avoided increases.

Eq. 35 shows the optimal condition with respect to one aspect of

frequency of intercourse that is unaffected by household fertility

choice. The households will increase such frequency until its marginal

utility equals zero at optimum.

The optimal conditions with respect to modern birth control/enhance-

ment implied by this model are that the birth-excess households (eq. 36)
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will continue using modern family-planning inputs (F) to control births,

while the birth-shortage ones (eq. 37) will keep on consuming nutritional

and health care inputs (N) to enhance births, until the marginal benefits

of births avoided, A1t (as t < 0) and those of births enhanced, A1t

T T

Pf - ~/A Pn - ~/A
(as t > 0) each equal their own marginal costs (b and -...;.;'-:--;;.;...-

F bN

respectively). From the model, t (which is equal to N - F) will be

less than zero (i.e., t = -F) for the birth-excess households with zero

N. But t will be greater than zero (i.e., t = N) for the birth-shortage

households with zero F. A1t represents the values of marginal utility
-A-

(marginal benefits) of births, while Pf and Pn are the unit prices of F

and N respectively, ~/A and ~/A are the values of marginal utility of

F and N respectively, bF is the births reduced with an increase in F,

and bN is the births increased with an increase in N. The equality

points between the marginal benefits of births avoided/enhanced and

their marginal costs indicate the optimal amounts of births avoided I

enhanced corresponding to the optimal amounts of births that each type

os*of households actually has (b ) as shown in Fig. 2.2.
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Fig. 2.2. Integrated Supply Side of Fertility
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where bms m= b - d,

bf s = bf d,

bns = bn - d,

os* bO d,.b =

C* = bd - d,

bas = ba _ d,

bes = be _ d,

m 25b = biological maximum fertility,

bf = fecundity,

bn
= natural marital fertility,

bO
= actual marital fertility,

bd = desired marital fertility,

ba = fertility prevented (avoided),

be = fertility enhanced, and

d = child mortality.

The top panel of Fig. 2.2 is the same as Fig. 2.1 in the earlier

model, for which the optimal solution is fertility choice or desired

number of surviving births (C*). The bottom panel is the integration of

the supply side into the demand-based model. To the right of C* are the

25. Strictly speaking, the terms "fertility" and "births" are
different. The former is birth performance, usually expressed as
number of births per base population, whereas the latter is the
number of births. Nevertheless, these two terms are used here to
denote the same thing (i.e., the number of births).
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birth-excess households (bns > C*), whereas to the left, the birth-

ns 26shortage ones (b < C*).

On the bottom panel left of C*, the marginal benefit curve of

births enhanced (MB ) is the net marginal benefits of births, because
bes

it is drawn from the difference between the marginal benefits of births

(MB ) and the marginal costs (MC ) of the top panel.c c The MB curve
b

es

takes on a positive value to the left of the C*, and on a negative value

to the right, ~imply because to the left of C*, as shown on the top

panel, MB is greater than MC , whereas to the right the reverse holds.c c

Inferring from eq. 37, the MB curve is positive and downward sloping,
b

es

Alt
because it is represented by --A- (i.e., m4rginal utility of births),

which is positive and declining for the birth-shortage households (i.e.,

t > 0).

To the right of C*, also on the bottom panel, the MB curve
b

es

takes on a negative value. The reason is that on the top panel right of

C*, MB is now less than MC , resulting in negative net marginal bene-c c

fits of births (i.e., negative marginal benefits of births enhanced,

-MB , of the bottom panel) or positive net marginal costs of uirths
b

es

26. It does not necessarily follow that desired fertility for both
types of households will be the same and that desired fertility for
the birth-shortage households will be greater than its biological
maximum or its fecundity like that shown on the graph. But what
we are attempting to do is to explain birth avoidance/enhancement
behavior for each type of households given the optimal level of
desired fertility derived from the earlier model.
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(i.e., positive marginal benefits of births avoided, MB ,of the bottom
bas

panel). Since -MB and MB serve the same purpose, we shall refer
bes bas

to the negative portion of births enhanced, right of C*, as the positive

portion of births avoided in which -MC
b

es is also the same as MC
bas

Referring to eq. 36, the -MB (or MB ) curve is represented by
b~ b~

A1t
--A-' which is negative and increasing for the birth-excess households

(i.e., t < 0). The resulting -MB curve right of C* is therefore
b

es

negative (whose positive counterpart is MB ), while upward sloping.
bas

From eq. 37, the marginal cost curve of births enhanced (MC ),
b

es

left of C*, consists of both monetary costs and subjective costs (i.e.,

Pn - ~/A
b ) associated with the use of the inputs of nutritional and
N

health care to enhance births. Assuming, for the numerator, that p
n

(which is positive and constant) is greater than ~/A (which is positive

27
and declining). And since :he denominator (bN) is positive and

declining, the resulting MC curve is positive and upward sloping
b

es

Likewise, from eq. 36, the negative marginal cost curve of births

27. It is assumed in our model that there exist disutilities (subjec
tive costs) associated with the practices of both Nand F, in
addition to utilities. But on the whole, the marginal utilities
of both Nand F assume positive values, otherwise there is no
reason to practice them.
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enhanced, -MC (or the positive marginal cost curve of births avoided,
b

es

MC ), right of C*, also consists of both monetary costs and subjective
bas

costs (i.e., Pf - uF/A) associated with the practices of family planning
b

F

to control births. Again, we assum~,for the numerator, that Pf (whic~

is positive and constant) is greater than ~/A (which is positive and

declining). But since the denominator (bF) is negative and increasing,

the resulting -MC curve is negative (whose positive counterpart is
b

es

MC ) and downward sloping.
bas

Both Me and -MC (or Me ) curves start off with a zero value
bes bes bas

at bns, at which points indicate the natural marital fertility levels

for each type of households. By definition, natural marital fertility

is the level of fertility that permits zero birth enhancement/avoidance.

These two curves become vertical at the biological maximum fertility

levels (bms) for each type of households, because it is in no way

possible to increase births beyond such levels.

2.4.2b Additional Hypothesis

Based on the first-order conditions of the expanded model, a set

of ten reduced-form equations consisting of ten choice variables (C ,
s

As' Rc' X, M, ~, C, I, F, and N) and 13 exogenous variables (W, Pr'

Px' Pm' wh' Pc' H, A. ac' Pf' Pn' PI, and RS) can be derived as a basis

for our empirical analysis. The expanded NHE model generates a

hypothesis in addition to those of the earlier demand-based model.
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The additional hypothesis generated is that a decline in the costs

of using family planning is expected to increase birth-control practices

among the birth-excess households. Similarly, a fall in the costs of

nutritional and health care inputs will tend to increase the practices

of birth enhancement (or, at least, the practices of maintaining suc-

cessful pregnancies) among the birth-shortage households.

Graphically, a fall in the costs of birth control/enhancement

implies a downward shift in the marginal cost curve of births avoided

(MC ) or that of births enhanced (MC ). This results in a greater
bas bes

number of births avoided/enhanced and a smaller number of unwanted/

unrealized-wanted births at the same time that the actual number of

births for each type of households moves closer to the desired number.

2.5 SUMMARY

In this chapter, basic issues pertinent to fertility theories were

discussed to form a basis for our theoretical framework. The framework

used in this chapter is the integrated supply-side approach proposed by

Easterlin, Pollak, and Wachter (1980). The Easterlin et al. version of

the standard household model was then presented along with the criticisms

raised against the usual household models, followed by their expanded

version of the integrated supply-side model. Two theoretical models of

this study (Le., one is based on the NHE framework and the other an

extension of the first) were subsequently developed. The divergences

of these models from both the standard household models and the standard

integrated supply-side one were also mentioned. And finally, the hypo-

theses derived from each of these two models were discussed in detail.



CHAPTER III

THEORETICAL FRAMEWORK EXTE!iDED: AN INSTITUTIONAL APPROACH

3.1 INTRODUCTION

The theoretical framework laid out in the preceding chapter utilizes

neoclassical economic theory. The strength of neoclassical economics is

its ability to explain resource allocation by competitive markets using

the demand and supply mechanisms. The price signal allows for movement

of factors in such a way as to equalize all prices among different uses.

A competitive equilibrium or an optimal efficiency solution is then

obtained. In a rural context, however, almost all of economic activities

are organized through a variety of nonmarket institutions or contracts

(e.g., families), whereby an optimal efficiency solution can also be

obtained under ideal conditions for perfect competition. But if non-zero

transaction costs are assumed to be prevalent, a second-best (constrained)

efficiency solution will be attained instead. Since these nonmarket

institutions tend to exert important influences on rural household

behavior, more insight into this behavior can ba gained by extending

neoclassical economics, in particular the New Household Economics (NHE),

to include institutional aspects.

This chapter provides theoretical discussions of the institutional

approach--both in general terms (section 3.2) and in specific terms as

related to fertility theories (section 3.3). In section 3.4, ~oth the

market mode of transactions and a particular type of nonmarket institu

tions (i.e., family contracts or family transactions) are introduced and

explained in detail. A theoretical model along with a hypothesis that

-70-
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capture such institutional details are then presented in section 3.5.

This model is a conversion of the neoclassical one presented in subsec

tion 2.4.2a, Chapter II, to take account of non-zero transaction. costs.

~.2 GENERAL INSTITUTIONAL APPROACHES

In this section, various theories of institutions are synthesized

to give an overview of the pervasive r?les of institutions. These theo

ries, as delineated in subsections 3.2.1-3.2.4 are, respectively, the

Neo-Marxian view, the agricultural involution view, the evolutionary view

and the theory of induced innovation, and the theory of the evolution

of labor markets. Finally, the New Institutional Economics, which is

a method of studying institutions, is introduced in subsection 3.2.50

3.2.1 The Neo-Marxian View

The Neo-Marxian view, which regards institutions of capitalist sys

tem as inefficient (i.e., as a cause of poverty), states that technology

and institutions of modern capitalism contribute to the decline in rural

welfare (i.e., proletarizat1on). In his '~oral Economy of the Peasants",

Scott (1976) asserts that in traditional village societies, patron-client

ties and a variety of indigenous institutions for redistributing income

provide villagers with at least a subsistence level of living. When

markets replace these institutions, the combined forces of population

and technological changes allow large formers to accumulate gains from

such changes at the expense of small farmers. Finally, the societies

become polarized into two classes, namely, rich farmers and rural pro

letariats. The latter are faced with fluctuating prices, unemployment,

and the risk that their incomes will fall below the subsistence level.
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Roumasset and Smith (1981) argue that the class of landless (hired)

labor can increase rapidly without polarization. Rather, it may·result

from high population pressure and adjustment in inheritance practice.

Since economies of scale mitigate against further subdivision of farm

size for all children, inheritance practice tends to adjust so that

not all children or even sons can inherit cultivation rights. Coupled

with the situation in which new in-migrants are unable to obtain culti

vation rights, the class of landless workers begins to form, which is

called "the emergence of the rural proletariat" (see also Barker and

Cordova, 1978; Kayami and Kikuchi, 1981). Another argument raised

against the Neo-Marxian view lies in the Neo-Marxian treatment of

institutional changes as exogenous (see Roumasset and Smith, 1981).

The evidence provided by North and Thomas (1970) and by Ruttan (1978)

suggests that institutional changes (e.g., property rights and the

English enclosure movement) was induced by high population pressure

on a limited supply of land.

3.2.2 The Agricultural Involution View

The other inefficiency viewpoint of institutions or institutional

changes is put forward by Geertz (1963). According to this view, the

combined forces of population pressure and colonial exploitation cause

involuting changes and a breakdown of traditional institutions. This

is because population pressure leads to labor intensification (i.e.,

increasing labor per unit of land), hence, diminishing returns and down

ward pressure on wages of rural workers. Colonial exploitation leads

to the extraction of agricultural gains that could have otherwise been



73

invested in technological changes to offset diminishing returns.

Collier (1979) does not agree even with the intensification part of

the agricultural involution view. He argues that the change in harvest

ing system, from bawon (harvesting is available to all community members)

to tebasan (lower intensification because harvesting is limited to some

members), in response to population pressure in Java since the mid-1960s

is more of an evolution than an involution. That is, as population

builds up, the bawon system will only cause crop damage due to too many

harvesters stamping on the grains, while the tebasan system will allow

farmers to establish control over their harvest. Roumasset (1980),

however, contends that the intensification part, and not the exploitation

part, of the agricultural involution view fits at least part of the story

of rice production in Laguna in 1965-1975, during which population pres

sure led to intensification and a reduction in agricultural wages. But

both the labor-saving innovation and the increase in wages during 1975

1978 are inconsistent with the agricultural involution hypothesis.

3.2.3 The Evolutionary View and the Theory of Induced Innovation

The preceding two views are considered to be the inefficiency

viewpoint of institutions. The efficiency (evolution) viewpoint,

which is rooted in the work of Arrow (1969), views institutions or

institutional changes as a means to achieve efficiency in resource

allocation. When markets do not exist due to high transaction costs,

institutions will evolve and the least costly one will be chosen as

a substitute for markets. The theory of induced innovation (North

and Davis, 1971; Hayami and Ruttan, 1971; Binswanger and Ruttan, 1978)

also forms the basis of the evolutionary view. According to this
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theory, institutional innovation occurs because the benefits to society

exceed the costs. That is, institutional innovation is endogenous,

efficiently responding to exogenous changes (e.g., changes in relative

factor prices and in technology) that render existing institutional

arrangements inefficient and provide profitable opportunities from the

institutional innovation. For instance, the arrangements favoring labor

intensification (i.e., labor-using or land-saving technological changes)

will evolve in response to falling agricultural wages relative to land

rents as caused by high population pressure on limited supply of land.

Boserup (1965, 1976) points out that population pressure leads to more

intensive production systems overtime accompanied by shorter fallow

periods. This phenomenon is enforced by land-saving technology [e.g.,

adoptions of high-yielding rice varieties (HYVs)]. Up to a point where

the benefits from labor-using or land-saving technological changes bring

about increases in yields per hectare as well as in wages, relatively

high wages will finally induce labor-saving technological changes with

subsequent decline in population.

3.2.4 The Theory of the Evolution of Labor Markets

Since part of the evolutionary view in regard to increasing labor

intensification is not sufficient to explain the increasing percentage

of landless (hired) labor in Laguna, Roumasset and Smith (1981) have

extended ~he evolutionary view to incorporate economies of scale and

transaction costs. The theory of the evolution of labor markets clas

sifies the forces contributing to the evolution of labor markets (i.e.,

the increasing percentage of landless or hired labor) into two forms,

namel~ the supply and demand. On the supply side, population pressure,
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in-migration, and indivisibilities with respect to farm size combine

to create a class of landless workers. On the demand side, speciali-

zation and economies of scale in supervision costs, resulting from

the "F-connection" between farm operators and landless workers, will

increase the profitability of hiring workers as intensification pro

1ceeds. Both specialization and F-connection will be enhanced when

workers are organized into teams. The collective names will be a guar-

antee against shirking, which will further reduce supervision costs

and increase gains from using hired labor. Hired labor therefore tends

to be employed at the bottom rung of the agricultural ladder.

According to Roumasset and Smith, the phenomenon known as the

"agricultural ladder" is associated with a hierarchical specialization

that evolves from the combination of intensification, external economies

in transaction costs related to employment relations, and income

effects. To elaborate, intensification leads to specialization as

hired labor tends to specialize in arduous tasks (e.g., transplanting,

weeding, and harvesting) of which quality shirking is easy to monitor.

This implies external economies in transaction costs. As regards the

income effects, the increase in income of farm operators makes it pos-

sible for them to avoid those arduous tasks and to engage in les~ arduous

tasks (e.g., applications of fertilizer and other chemicals) of which

quality shirking, when not performed by farm operators themselves, is

hard to monitor. The income effects coupled with changing relative

1. The term "F-connection" refers to specific investment in "identity",
which lowers the transaction costs of exchange (Ben-Porath, 1980).
In this context, landless workers have developed reputations for
varying degrees of reliability, which tend to reduce transaction
costs (Roumasset and Smith, 1981).
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factor prices (i.e., as population pressure causes a scarcity of land,

wealth of those who possess equity in land, including tenants who

possess cultivation rights, will increase through the increase in land

values) will allow farm operators to accumulate wealth, invest in both

human and physical capital, and finally move up the ladder. The move-

ment up the ladder will be accelerated by farmers' own thrift and

industry. This perspective was then applied by Roumasset and Smith to

~{plain the tr~nsition in Philippine rice production from a dependence

on family labor to hired labor (labor markets).

3.2.5 The New Institutional Economics

The New ~nstitutional Economics (NIE) approach (e.g., Williamson,

1975; Roumasset, 1978), whose theoretical background evolved from Arrow

(1969), Alchian and Demsetz (lYJ2), North (1977), and others, has

emerged as a new paradigm based on the use of empirical evidence combined

2with more defined principles in economic theory. It is a result of the

attempts to extend neoclassical economic theory to explain the existence

and evolution of various nonmarket institutions in particular places

and times; to explain patterns involving characteristics of institutional

2. An attempt to explain the evolution of institutions was first under
taken by Commons (1924). Based on historical explanation, his
method of "Institutional Economics" tends to be ad hoc, irrefutable,
and fails to identify alternative causes of change (see Roumasset,
1978). The village level studies approach is another method (e.g.,
Hayami et al., 1978). Due to its intensive nature, which allows
only a small number of sample villages or respondents to be studied,
it allows one to understand how institutions evolve and its expla
nation tends to be historical. Another method is rural dynamics
approach (e.g., Collier, 1979). Since this approach is based on
several villages, it is not intensive in ~ature, but it allows one
to compare institutions across different rural societies.
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arrangements; to incorporate the concept of fundamental explanation

(or fundamental source of the phenomenon of interest) into the theory;

to create a framework that generates refutable hypotheses; to incorpo-

rate some postulates within that framework that are in themselves

refutable; and to provide a place for political economy explanation

as well as efficiency explanation within the overall explanatory

framework (Roumasset, 1978).3

The methodology of the NIE entails documenting institutional ar-

rangements of agricultural contracts, inductively identifying patterns

in these arrangements, and explaining these patterns using one of the

following three efficiency principles (see Roumasset, 1978):

a) The First-Best Efficiency Principle (e.g., the competitive theo-

ry of contracts) states that with well-defined property rights, zero

transaction costs, and sufficient number of contracting parties to limit

bargaining costs, contracts will act as a perfect substitute for markets

(Cheung, 1969; Roumasset, 1979a). Although this principle helps explain

many stylized facts about agricultural contracts, it tends to be defi-

cient because it abstracts from transaction costs, which are in existence

in the real world and are the essential determinant of contractual form.

b) The Second-Best Efficiency Principle (e.g., the theories of

property rights, contracts, and induced institutional innovation) allows

for non-zero transaction costs and postulates that property rights,

contracts, or institutions will evolve to minimize transaction costs or

3. A model will be said to be fundamental if it explains behavior as
much as possible by irreducible definitions and postulates
(Roumasset, 1979b).
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excess burden (Demsetz, 1969, 1972; Hayami and Ruttan, 1971; Roumasset,

1978).4

c) The Third-Bee~ Efficiency Principle (e.g., the neoclassical

theory of rent-seeking) allows for political economy considerations,

which act as additional constraints to the second-best situation. That

is, an institutional change must be consistent with. the existing

structure of interest groups and the distribution of political power

(Popkin, 1978; Colander, 1984; La Croix and Roumasset, 1984).

3.3 INSTITUTIONAL APPROACHES TO FERTILITY STUDY

The institutional approaches to fertility study may be classified

into four categories (i.e., the wealth-flows theory of fertility, the

economic theory of the demographic transition, the theory of institutional

determinants of fertility change, and integration of the NHE and the

NIE), which are discussed in subsections 3.3.1-3.3.4 respectively.

3.3.1 The Wealth-Flows Theory of Fertility

Caldwell (1976a) focuses his attention on wealth flows dictated

by familial obligations in relation to fertility behavior. The terms

"wealth flows" embrace all present and future contributions of

children--both as productive labor, including labor in doing household

chores, and as a source of old-age insurance--to parents. The reversed

flows (i.e., from parents to children) are the care, money, as well as

4. Since it is difficult to quantify excess burden in order to compare
the efficiency of alternative institutions, Roumasset (1978) points
out that it may be useful to discuss the determinants of excess
burden and under what conditions these factors will lead to a large
or a small amount of economic wastes.
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time that parents spend on rearing children. According to Caldwell,

what creates parental demand for children in rural areas is the chil

dren's positive net wealth flows to parents, rather than their values

as consumer durab1es.

Caldwell also argues that both high fertility and low fertility

are not only rational, but also economically rational within the

existing socio-cu1tura1 circumstances. Thus, he contradicts the demo

graphic transition theory, which implicitly assumes that rationality

comes only with economic development. Nor does he believe that the

move from high to low fertility is entirely economically detennined.

Rather, he believes that it is incompatible with extended family and

a product of socio-cultural change brought about by the importation of

western culture. Such a socio-cultura1 change tends to reduce fertil

ity through a change in the direction of net wealth flows in favor of

the younger generation. This phenomenon need not be preconditioned by

economic modernization, but may precede and perhaps hasten it.

3.3.2 The Economic Theory of the Demographic Transition

Willis (1982) has developed an economic theory of the demographic

transition by embedding the micro models of family behavior into the

dynamic general equilibrium framework of the overlapping general model

originated by Samuelson (1958). His theory takes explicit account of

the interaction between the family and other social and economic

institutions during the course of economic growth and development. The

theory also deals with both the causes and consequences of changes in

family fertility behavior, investments in human and physical capital,
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and intergenerational transfers at both the microlevel and macrolevel

of analysis.

His theory provides an alternative version that reverses the line

of causation emphasized in Caldwell's wealth-flows theory. Because of

the "asset hypothesis" (i. e , , the motivation to bear children lies in

the asset characteristics possessed by children as a source of labor

services and old-age insurance) posited by Caldwell, Caldwell's theory

implicitly implies that parents will always treat their children as

one class of assets. In other words, this hypothesis provides no

reasons for socioeconomic development to cause parents to cease treating

their children as productive assets and to begin to bear and rear them

5because of the joy of parenthood. According to Willis, to account for

the transition from high to low fertility and mortality levels, the

alternative "parental altruism hypothesis" (i. e., the motivation to

bear children lies in the phychic benefits provided by children as

being one class of consumer durables) is needed. Under this hypothesis,

sustained socioeconomic development will generate a shift in the direc-

tion of intergenerational transfers within families. This will, in

turn, result in lower fertility, higher levels of investments per child,

and the emergence of the nuclear family system as the transition to the

steady state is completed.

5. For details, see Willis, 1981 (Paper Presented at the IUSSP Seminar
on Individuals and Families and Income Distribution, Honolulu,
April), which is the earlier version of his 1982 article.
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3.3.3 Th~ Theory of Institutional Determinants of Fertility Change

MCNico1l (1980) emphasizes the important role of changing rural

institutions in explaining fertility change. His theory utilizes Simon's

concept of "bounded rationality", which allows for "administrative man"

in contrast to "economic man" (see also Simon, 1957).6 He notes that

administrative man is not a global optimizer but is content with adap-

tive behavior within fairly narrow limits and who tends to satisfy

rather than to maximize. The limits to human rationality are not static

but depend on the organizational environment in which the individual's

decisions take place. This adaptation of Simon's concept allows insti-

tutiona1 and cultural settings to be considered as fertility determinants.

The fertility decision is therefore an outcome of the structuring of

the decision environment by surrounding institutional forms and cultural

patterns. The immediate institutional setting in which fertility deci-

sion is made by individuals hence come directly into play. Changes in

this setting can be seen to elicit corresponding changes in individual

fertility behavior.

3.3.4 Integration of the New Household Economics and the New
Institutional Economics

The other way of incorporating institutional aspects into fertility

analysis is by resorting to the NIE method. The criticism raised by

institutionalists against the NHE is that it uses the ordinary tools of

6. An individual's (subj ective) rationality is said to be "bounded"
or "segmented" if at any particular decision juncture, only a few
of the many available choices come to mind and are evaluated against
eaeh other (McNicol1, 1980).
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price theory to explain nonmarket resource allocation (e.g., North,

1977; Roumasset, 1979b; Ben-Porath, 1980; Roumasset and Smith, 1981;

Evenson and Roumasset, 1983). Roumasset (197gb) points out that since

it abstracts from comparative costs of alternative institutions (i.e.,

transaction costs), the NHE does not explain which activities will be

organized inside the households and which will be organized in the

market system. In other words, there is no reason for households to

prefer production organized by the households to that handled by the

markets. Therefore, much will be gained from an integration of the

NHE and the NIE (i.e., from an extension of the NHE to incorporate

comparative costs of alternative institutions).

Ben-Porath (1980) applies the NIE to the analysis of rural fertility

decision as a method to complement the NHE. A family is then viewed as

a social institution, composed of a bundle of individuals bounded by

implicit contracts for carying out transactions and for minimizing a

variety of transaction costs. In this regard, Ben-Porath introduces the

concept of "F-connection" or "specialization by identity" (i.e., coneen-

tration of exchange between the same parties--analogous to specialization

by impersonal dimensions of transactions), which can save transaction

costs and thereby 7increasing efficiency. In the pretransitional

stage, parents tend to depend more on children for carry out the

7. This idea is consistent with the one introduced by Siamwalla (1980)
in his economic theory of patron-client relationships. Siamwalla
asserts that enforcement costs and/or risks in dealing with any
particular client would decline as the patron continues to deal with
the same client.
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production and insurance transactions than on markets (e.g., labor and

capital markets) due to lower transaction costs associated with the use

of children than those with the use of markets. In other words, the

identity of children is known and can be relied upon, whereas the infor

mation on markets is imperfect and uncertain. In the (post)transitional

stage, during which socioeconomic development has taken place, market

penetration and commercialization will reduce transaction costs of

using markets (e.g., transportation costs, information costs, etc.) and

to undermine child obligations. Transaction costs of using children

(e.g., enforcement costs) will therefore increase, particularly when

children are highly educated (see Blandy and Woodfield, 1977). Parents

will rely more on the use of markets, because markets become a more

efficient and cheaper device for allocating resources.

Accordir-g to Ben-Porath, choice of transactions (e.g., families vs

markets) can be understood if viewed as a result of an attempt to

minimize all costs,including transaction costs. The use of markets

will evolve as a substitute for the use of children. MOre reliance on

market transactions implies an increase in the growth of specialized

production, which tends to raise the rate of return to investments in

human capital and, hence, expenditures per child (i.e., child quality).

Ben-Porath holds that development in both labor and capital markets

will reduce the production and insurance benefits of children. And when

the family is confined more to joint consumption and affective relation

ships, there is less reason to observe high fertility.
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3.4 NONMARKET VERSUS MARKET MODES OF TRANSACTIONS

In the world of economic theory, the market price system, which

operates through the demand and supply mechanisms, will determine how

resources are allocated to alternative uses such that the price differ

ence in those uses no longer exists. Factors of production will then be

allocated efficiently and receive their competitive factor payments,

thereby generating an optimal efficiency solution. In the real world

context, as contrasted to the world of economic theory, a great deal

of economic activities occur outside the markets. Nonmarket institu

tions or organizations (e.g., families) therefore assume a critical role

in allocating resources. To the extent that they substituta for missing

markets, efficient resource allocation is enhanced. However, with the

presence of non-zero transaction costs, a second-best (constrained)

efficiency solution will result instead. With the existence of transac

tion costs, the choice between nonmarket and market modes of transactions

can be predicted. MOre specifically, the least costly or the most

efficient one (i.e., the one that minimizes transaction costs) will

tend to be chosen.

Since this study concentrates attention on organizational choice

as related to fertility choice, the most relevant nonmarket-type mode

of transactions is the family as an organization or a contract. The

detailed descriptions of family contracts or family transactions are

provided below, in subsection 3.4.1, after which market transactions

are discussed in subsection 3.4.2.
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3.4.1 Family Contracts or Family Transactions

It has been widely recognized that the family is the most influen

tial institution exerting an enormous influence on individual behavior

in general and their fertility behavior in particular. It plays a

significant role in resource allocation and distribution. Ben-Porath

(1980) maintains that among the nonmarket-type institutions the family

is the most important one for nonmarket transactions. Family contracts,

which are referred to as implicit contracts dictating the transactions

between parents and children, are therefore of particular interest in

this study. Before going into detail about the family contracts,

Samuelson's famous overlapping generations model (1958) merits explicit

discussion here.

In his consumption loan model, Samuelson points out that even in

a growing population (~here the young population outnumber the

working-aged population and the retired are outnumbered by the

working-aged population, thus having a more working-aged population to

support them), a competitive (free) market offers no guarantee that the

retired will be supported by the working-aged population. The retired

will get only what supply and demand impute to them. This is referred

to as "overlapping generation friction fl (see Willis, 1982). The failure

of the market to provide an efficient solution to resource allocation

within the family points to the r.eed for either one of the following

nonmarket social contrivances or the combination of them so as to reach

a Pareto optimality or an optimal efficiency solution:

a) Social contract (social coercion or social collusion): This

contract occurs at the family level, between parents and children, where
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working-aged men are assured of their retirement ~ubsistence if they

will today support the aged since their successors come under the same

requirement. Therefore, the higher the population growth, the greater

the number of the young for the working-aged population to bargain with

and the better-off everybody will be.

b) Government intervention: This may take the form of a social

security system (e.g., socialized tax levied on the working-aged popu-

lation and transfer system to the aged), which will bring about an opti-

mal pattern in intergenerational transfer where everybody ends better-off.

c) Money as a social contrivance: Since money possesses standard-

ized values, an increase in the use of money will allow the working-aged

population to lend (save) during working age, and borrow (dissave) during

old age without having to depend on their successors. This will move a

society from the nonoptimal configuration to the optimal one where every-

body ends better-off.

Drawing on Samuelson's contribution, it is interesting to note that

his social contrivance of the third kind (i.e., money as a social con-

trivance) may be considered as equivalent to a market solution, because

an increasing use of money or a growing cash orientation goes hand in

8hand with a market expansion. On the other hand, his social contrivances

of the first and second kinds are a contractual solution and a govern-

ment intervention solution respectively. These solutions will be iden-

tical to the market solution under ideal conditions where contract and

8. Samuelson, however, introduces this kind of social contrivance as a
nonmarket device since he assumes that money is kept by working-aged
population with himself (for his old-age security) in the form of
savings whose interest comes from an increase in the values of money
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government intervention each will serve as a perfect substitute for

the markets. resulting in a Pareto optimality in resource allocation

-
within families and. hence. a society. It is also possible that a

combination of any of his social contrivances will bring about, under

ideal conditions, a Parato optimality. But if we take into account

non-zero transaction costs, a second-best efficiency (i.e., a constrained

Pareto optimality) will result instead.

According to Ben-Porath (1980), the significance of the family as

a social institution comes from the activities it accommodates. This

institution takes the form of rights and obligations associated with

the roles of the family members, thus forming a comprehensive transac-

tions or contracts. Ben-Porath also points out that the most important

characteristic of the family contracts is that they are embedded in the

identity of partners, without which they will lose their meaning. They

are therefore specific, nonnegotiable. and nontransferrable. One can

view a family as implicit contracts that establish rules of exchange

and cooperation internally between family members such that parents,

through social or moral coercion, will make children obliged to perform

certain kinds of family transactions (e.g., "insurance transactions"

or social-security transfers and "production transactions" or labor

service transfers) for them. 9 In this way, an increase in the number

over generations due to declining price level. If we relax this
assumption and. instead, assume that savings from money occur
through the markets (e.g., financial institutions) where interest
is offered, money as a social contrivance is accordingly equivalent
to a market device.

9. The transfers from parents to children, on the other hand may
be called "consumption transactions", which include affec~ive

•
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of children as a result of high fertility will increase the number that

parents can bargain with, thereby allowing everybody to end better-off.

This situation tends to prevail during the pretransitional stage where

family is seen as a cheaper and more efficient mode of resource allo-

cation than market. The two types of family transactions involving

children are described in detail below:

a) Insurance transactions (social-security transfers to parents):

Not only are children regarded as a source of old-age insurance, they

are also considered as an insurance against risks of various kinds

(Cain, 1981). In general, people are willing to forego some consumption

in good states of the world in order to enhance their consumption in

bad states of the world. Based on Maslow's needs hierarchy (1954),

this safety need is ranked next to physiological need (see Blandy and

Woodfield, 1977). B1andy and Woodfield point out that in risky or uncer-

tain environments (e.g., where people are endowed with small amount of

resources; capital markets do not exist or are poorly-developed; there

exist no alternative forms of insurance; or even if there exists an

alternative, such as land, its property rights or tenure rights may be

riskier than the property right in children, etc.), people naturally

have high fertility as an insurance against risks. B1andy and

Woodfield, therefore, treat children as one class of financial assets,

which is one form of insurance against risks. According to them,

in times of inflation (or as time passes), the values of fixed

interest-bearing assets will decrease, while the expected benefits of

relationships in addition to various kinds of expenditures on
caring and rearing children.
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children will remain the same. This is because children, as a finan-.

10cial asset, are an index against movements in the price level.

The transaction costs associated with this kind of transactions

may be regarded as enforcement costs comprising land and other finan-

cial assets. These enforcement costs may take into account cash

balances that parents will allow children to inherit contingent upon

the insurance provided by children. Moral coercion is also considered

as part of the enforcement costs. There are no other forms of transac-

tioL costs (e.g., search/transportation costs, negotiation/contracting

costs, supervision/training costs, etc.) involved in this kind of

transactions.

b) Production transactions (labor-service transfers to parents):

Children in rural areas are usually treated as producer durables (see,

e.g., Caldwell, 1977; Ben-Porath, 1980). The nature of farm work makes

it necessary for parents to use their own child labor services in

order not to hire labor from somewhere else, which will incur costs in

terms of wages. In the case of landless households, the situation does

not permit them to use own child labor. Instead, they tend to sell

their child labor to other farms in return for wage bills. Caldwell

points out that children perform not only productive work on farms, but

also household chores (e.g., carrying fuel and water, bringing goods

from the field and taking them to the market, dusting house, looking

10. The values of the insurance transactions include the imputed values
of children as a financial asset (i.e., prices of alternative
assets parents would have held had they not decided to hold chil
dren) plus the monetary values that parents expect from children
during their old age and other times of needs.
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after younger siblings, helping process food for household consumption,

etc.). Therefore, these household services must be taken into account

when assessing wealth flows from children to parents.l l

The transaction costs associated with this kind of transactions

may take the form of enforcement costs, most of which are moral coercion,

including punishment and incentives. Supervision costs tend to be

negligible because when children work on their own parents' farm, they

naturally do not shirk or shirk less than hired labor. training costs

also tend to be negligible because, in the context of farm work, chil-

dren will usually be trained how to do each activity (e.g., transplant-

ing, weeding, harvesting, etc.) only once, after which they can manage

to work on their own. There are neither search/transportation costs

nor negotiation/contracting costs involved in this kind of transactions.

However, if parents depend on markets (i.e., capital and labor

markets), instead of their children, for the insurance and production

transactions, both types of the transactions will be regarded as market

transactions rather than family transactions involving children. Parents

tend to react through a choice of contracts or transactions in such a

way as to economize on transaction costs. That is, family (or

family-dominated) transactions tend to be chosen during the

11. The values of the production transactions include the imputed values
of child labor on own farm (i.e., wages that would have been paid
to hired labor had parents not decided to use their child labor)
plus the wages earned from hiring out their child labor on others'
farms plus the imputed values of children in the daily round of
the household services (i.e., wages that children would have earned
had they been employed elsewhere instead of doing the household
chores).
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pretransitiona1 stage, whereas market (or market-dominated) transactions

tend to be preferred during the (post)transitional stage as described

below.

In the pretransitiona1 stage, uncertainties or transaction costs

associated with market transactions (e.g., information costs, trans

portation costs, supervision costs, etc.) tend to be high because

markets are poorly developed with low standardization. The use of

money or cash is minimal. On the other hand, transaction costs associ

ated with family transactions involving children (e.g., enforcement

costs, etc.) are likely to be low (see B1andy and Woodfield, 1977).

This is consistent with Ben-Porath's (1980) assertion that during this

stage, the identity of children is known and can be relied upon, while

the information on markets is imperfect and uncertain. To recapitulate,

resource allocation and distribution within a family will be efficient

if parents rely more on family transactions involving children than on

market transactions. Therefore, the choice of transactions tends to

be of the family type. Economic rationality accelerates a stable high

fertility, because higher fertility makes possible greater number of

children for parents to bargain with.

3.4.2 Market Transactions

The range of family transactions involving children will narrow,

while that of market transactions will enhance, with development

(Ben-Porath, 1980). In other words, the development of markets will

reduce tha importance of identity and, hence, the advantages of the

family transactions. During the (post)transitiona1 stage, in which
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development has already taken place, transaction costs associated

with market transactions (e.g., information costs, transportation

costs, supervision costs, etc.) tend to be low as the economy has

become a growing cash-oriented one with high standardization. As pointed

out by Ben-Porath, the more standardized the transactions, the closer

we are to the ideal market transactions, which are independent of the

identity of parties to transact and are perfectly transferrable and

replicable. On the other hand, transaction costs associated with family

transactions involving children (e.g., enforcement costs, etc.) are

likely to be high during this stage, because the expansion of markets

makes it more difficult (more expensive) for parents to enforce obli

gations on children (see B1andy and Woodfield, 1977). That is, children

tend to feel that they have little obligations to their parents. Accord

ing to Willis (1982), growth of markets will undermine the moral basis of

intergenerationa1re1ationshipswithin traditional family. This is

because former traditional institutions and personal ties give way to

impersonal relations prevailing in commercial transactions. In such

a situation, resource allocation and distribution will be efficient if

parents rely more on the market mode, than on the family mode, for

carrying out both insurance and production transactions for them. This

is equivalent to saying that a new type of contracts or transactions

(i.e., the one that minimizes transaction costs) will evolve so as to

economize on transaction costs. Such a shift in the contractual choice,

frc~ family transactions to market transactions, subsequently tends to

favor a rationale for lower fertility, because more relia~cc on market

transactions are consistent with negative net transfers from children

to parents.
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3.5 MODELLING FERTILITY CHOICE FOR FARM HOUSEHOLDS: A TRANSACTION
COST APPROACH

The models presented in subsections 2.4.1a and 2.4.2a of the

preceding chapter are utility-maximization models. Technically,

transaction costs can also be added to these models. But in terms of

the theoretical development, it is illegitimate to include transaction'

costs, because this type of model is of the neoclassical economic

type of the first-best world, from which transaction costs are

theoretically abstracted. One way of dealing with this problem is to

make use of another type of model compatible with the second-best

world, in which transaction costs are prevalent. This type of model

is the so-called "accounting profit-maximization model". In fact,

the utility-maximization model and the accounting profit-maximization

model can be converted into one another, because a farm household simply

maximizes its utility subject to a budget constraint that includes the

income of its profit-maximizing farm (Roumasset, 1981; Evenson and

Roumasset, 1983). In other words, both types of models are the same,

except for the fact that the latter allows for non-zero transaction

costs.

Roumasset (1981) notes that the advantages of the accounting

profit-maximization approach lie in its being more general than the

nominal profit-maximization approach and more tractable than the

utility-maximization approach. The utility-maximization models faci1i-

tate the explanations of different behavior due to differences in

marketed surplus, in labor-leisure preferences and oppor.tunities for

outside employment, in borrowing and lending opportunities, and in risk

preferences. But utility preferences are too difficult to quantify. The
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accounting profit-maximization models differ from the nominal

profit-maximization models in that the former allows for shadow prices

or opportunity costs, which can be estimated on the basis of the buying

and selling prices, and the latter for market prices.

In the following subsection, the expanded utility-maximization

model, which is an expansion of the demand-based model to include the

supply side of fertility, formulated in subsection 2.4.2a (Chapter

II) is converted into an accounting profit-maximization model to

f
. 12account or non-zero transact10n costs. Hypotheses generated from

this model are subsequently mentioned in subsection 3.5.2.

3.5.1 The Model

The model presented below views organizational or contractual

choice of farm households as being determined according to the expected

accounting profit-maximization model. The model provides a test of

efficiency or equilibrium of organizational choice. Subsequently,

fertility is expected to be a rational outcome of a profit-maximizing

organizational form. That is, if the organizational choice is of the

family (or family-dominated) transactions type, which implies more reli-

ance on own child labor, fertility is likely to be high; but it will be

low if such a choice is of the market (or market-dominated) transactions

type, implying more reliance on hired labor from labor markets.

12. Since the demand-based utility-maximization model (in subsection
2.4.la, Chapter II) is part of the expanded model that takes into
constderation both the d~mand and supply sides of fertility (in
subsection 2.4.2a, Chapter II), only the latter model is con
verted into an accounting profit-maximization model here in order
to avoid defining too many models (see also footnote 8, Chapter I).
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Before specifying the accounting profit function of farm house-

holds, it should be noted that the households not only produce ~ice,

but also maintain children. The decisions on rice production and on

desired number of children are made simultaneously, because part of the

children demanded will be used on farm as an input into the production

of rice. The farm households will therefore choose the levels of own

child labor (Lc)' hired labor (~), and adult family labor (La) so as

to maximize the expected accounting profits obtained from rice. Also,

they will choose the desired quantity (desired total time) of

children (C) so as to maximize the expected accounting profits

13obtained from children as specifi~d below:

(1)

subject to the constraints in eqs. 2-13 [i.e., budget,

birth-avoidance/enhancement, natural fertility, actual fertility,

mother's health and nutritional status, frequency of intercourse, con-

sumption of family-planning inputs (for the birth-excess households),

consumption of nutritional and health care inpua (for the birth-shortage

households), own rice consumption, market good consumption, child deaths,

and death function] as shown below. Eqs. 3-6 will later be combined to

arrive at the final birth-avoidance/enhancement constraint in eq. 22,

13. Since this model deals only with farm households (which hire in
labor and sell rice) rather than landless households (which hire

out labor and buy rice), it is assumed here that (~)(Ls) = °
and that (Rs)(~) = O. That is, so long as the amount of labor

hired (~) > 0, then the amount of labor sold (I,s) = 0; and so

long as the amount of rice sold (R ) > 0, then the amount of rice
s

bought (~) = ° (see also Roumasset, 1981).
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while eqs" 6, 12, and 13 will also be combined to obtain the final death

constraint in eq. 23.

where

w= P R + P X + P M+ PfF + P Nr c x m n

t(b
n

- bO) ~ 0, {ioeo, tb: ~ tb: for t > a,}
and tb ~ tb for t < 0

nb = B(I,K,FI,RS,O,O)

ob = B(I,K,FI,RS,F,N)

K = K(R ,X)
c

I ~ 0

F ~ 0

N z 0

R > 0c -

X~O

d ~ 0

R = R(Le Le H)u' s'

Le=kL +1...
u c It

L
e = Ls a

L = C - Cc s

L = A - A - a C
a s c

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

t = N - F, {ioeo, t = N, or t > 0 if F = 0 }
(for the birth-shortage households),
and t = -F, or t < 0 if N = 0
(for the birth-excess households)

(19)

1 > k > 0 (20)



P w w w P P P P P P and a > 0r' u' u.' s' d's' x' m' f' n' c -.c n a

E(~) = total expected accounting profits obtained from
producing rice (the terms in the first bracket)
and maintaining children (the terms in the second
bracket),

Pr = shadow price of rice,

w = shadow price of unskilled own child labor,
u

c

w = shadow price of unskilled hired labor,
I~

w = shadow price of skilled adult family labor,
s a

Pd = shadow demand price (shadow benefits) of children,
and

14P = shadow supply price (shadow costs) of children.s
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(21)

In eq. 1, the accounting profit function is specified in such a

way that the total expected accounting profits are composed of those

obtained from producing rice and maintaining children. The expected

accounting profits obtained from producing rice is the difference

between the values of rice production (p R) and its costs (w L +r u cc

w L + w L). The costs consist of costs of using own child labor,
~n sa a

hired labor, and adult family labor respectively. The expected account-

ing profits obtained from maintaining children is the difference between

the values of children demanded (PdC) and their costs (psC). The former

is the product of the shadow benefits of children and their quantity, in

14. All the rest of the variables are defined in the same way as those
in the expanded utility-maximization model (subsection 2.4.2a,
Chapter II).
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hours, whereas the latter is the product of the shadow costs of children

and their quantity, in hours.

The income side of the budget constraint in eq. 2 is non-labor

income. The expenditure side is the summation of expenditures on own

rice consumed, on market-purchased good, on inputs of medical and nutri-

tiona1 care for child survival, on inputs of family planning (for the

birth-excess households), and on inputs of nutritional and health care

(for the birth-shortage households). Unlike the budget constraint of

the expanded utility-maximization model defined in subsection 2.4.2a

(Chapter II), the budget constraint of this accounting profit-maximization

model does not include the income from rice production (p R). Neither
r

does it include the expenditures on hired labor (wh~) nor on children

(p C). The reason is that such income and expenditures are already
c

embodied in the profit function (eq. 1) itself.

Eqs. 3-6 and 13-21 are the same as those in the expanded

utility-maximization model, but not necessary in this order.

The constraints in eqs. 7-12 indicate that frequency of inter-

course, consumption of family-planning inputs (for the birth-excess

households), consumption of nutritional and health care inputs (for the

birth-shortage households), own rice consumption, market good consump-

tion, and child deaths cannot be negative.

The final birth-avoidance/enhancement constraint (eq. 22 below)

can be obtained from combining eqs.3-6 and the final death constraint

(eq. 23) obtained by combining eqs. 6, 12, and 13:

{t.B[I,K(R ,X),PI,RS,O,O] - t.B[I,K(R ,X),PI,RS,F,N]} ~ 0 (22)
c c



d [M,K(R ,X)] ~ 0
c

Substituting eqs. 14-16 into eq. 1 and rearranging terms, the

accounting profit function becomes:

w L + w L)] + [PdC - P C]
~n sa a s
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(23)

(24)

Before deriving the optimal solutions, all of the shadow prices in

the accounting profit function above are redefined as follows:

w =ws s
a s

Pd = P f Ls c

P =pfLa +ps s c ca

(25)

(26)

(27)

(28)

(29)

(30)

(31)

For eq. 25, in general, the shadow price of rice (Pr) will fall

within a range bounded by the buying price of rice (Pb) and the selling

price (ps)' all of which cannot be negative (i.e., Pb ~ Pr ~ Ps ~ 0).

The difference between Pb and Ps is accounted for by transaction costs

of product markets (Roumasset, 1981).

Since p ic the price of rice imputed to the households, it will
r

be equal to p so long as the households are selling rice, but to Pb if
s
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they are buying rice (Roumasset, 1981). In this present model (as shown

in eq. 25), p will be equal to p because we deal only with farm
r s

households (which sell rice) rather than landless households (which buy

rice).

Referring to eqs. 26 and 27, generally, the shadow prices of

unskilled own child labor (w ) and unskilled hired labor (w ) will
Uc ~

fall within a range bounded by unskilled hiring wage (w
h)

and unskilled

selling wage (w ) prevailing in unskilled labor markets. These pricess

cannot be less than zero [Le., wh ~ (w ,w ) ~ w ~ 0]. Again, theu
h

U
c

s

difference between wh and Ws is a transaction cost wedge in unskilled

labor markets (Roumasset and Smith, 1981).15

Since w is the price of unskilled hired labor imputed to the
~

households, it will be equal to wh so long as the households' are hiring

unskilled labor, but to w if they are selling unskilled labor
s

(Roumasset, 1981). In the context of the present model (as shown in

eq. 27), w will be equal to wh because this is the model of farm
~

15. The "transaction cost wedge" is the wedge between hiring wage
(wh) and selling wage (ws). In fact, the difference between wh and

w is due to excess burden, part of which is formed by transaction
s

costs and the other part of which by imperfect job performance
(i.e., profit loss due to shirking and that due to failure to
specialize). But since it is difficult to measure the whole excess
burden, this model deals only with transaction costs, in particular
those incurred by farm operators (tl)--see footnote 4, Chapter I,
for details.
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households (which hire in labor) rather than that of landless house-

holds (which hire out labor).

Not only do the households employ hired labor for unskilled tasks,

but they also use their own child labor. The shadow price of unskilled

own child labor (w ) will therefore be considered here.
uc

Usually, w
u

c

is also bounded by wh and ws• Its exact value will depend upon the

amount of own child labor employed on farm. However, at the equi1brium

point (i.e., at the profit-maximazing level of own child labor employed),

w will be given by the value at the point of intersection between the
uc

demand and supply curves of own child labor. This value will be repre-

sented by wh if own child labor is as equally productive as hired labor

(see Roumasset and Smith, 1981). But in our model, own child labor is

assumed to be less productive than hired labor such that, as indicated

by the chain rule in eqs. 14 and 15, the values of marginal product of

own child labor (p fL ) equals the fraction k (which represents
r c

productivity of child labor in relation to that of hired labor) times

the values of marginal product of hired labor (PrfLn). Consequently,

instead of being represented by wh' Wu will be represented by kwh
c

(as shown in eq. 26).

As mentioned earlier, the divergence between hiring wage (w
h)

and selling wage (w ) is accounted for by a transaction cost wedge.s

This wedge may be divided into two port!0ns--the one incurred by farmers

or employers (tl) and the otheL oy hired labor or employees (t2). The
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former (e.g., search costs, negotiation costs, supervision costs, etc.)

is the difference between wh and market wage (wm), whereas the latter

(e.g., per unit costs of employment including transportation costs) is

the difference between wand w (Roumasset and Smith; 1981). Butm s

since this present model deals with farm households rather than land~ess

households, only t l will be relevant here (as shown in eq. 28). Transac

tion costs are therefore introduced into the analysis of labor markets

in the way analogous to "taxes being introduced into the usual demand

16and supply analysis of commodity markets.

As for eq. 29, the shadow price of skilled labor generally falls

within a range bounded by skilled hiring wage (w ) and skilled selling
sh

wage (w ).s
s

The difference between w
sh

and ws s
is also a transaction

cost wedge in skilled labor markets (Roumasset and Smith, 1981). What

has usually been observed in rural areas is that markets for skilled

tasks have not evolved or not been well developed,because w is likely
sh

16. Because we are interested in unskilled labor markets, in which
own child labor can be replaced by hired labor and vice versa, in
relation to fertility decision, only transaction costs of using
unskilled labor markets (i.e., transaction costs of using hired
labor, t1) will be considered here. Transaction costs of using own

child labor are not dealt with because they usually take the form of
enforcement costs (e.g., moral coercion), which cannot be measured.
Some other forms of transaction costs of using own child labor (e.g.,
search/transportation costs, negotiation/contracting costs,
supervision/training costs, etc.) are negligible or do not exist
(see subsection 3.4.1 of this chapter for details). Regarding trans
action costs of using skilled labor markets, they are not relevant
to this study, because it is assumed here that there is no hired
labor employed for skilled tasks and, hence, no transaction co~ts

of using skilled hired labor. Transaction costs of using product
markets (e.g., markets for rice) are not relevant to this study
either.
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to be high and these tasks are associated with hard-to-monitor shirk-

ing if hired labor is used. The "identity" of family labor therefore

continues to serve as a dominant institution for doing skilled tasks

(Roumasset and Smith, 1981). It is assumed here that adult family labor

is the only source of skilled labor, while own child labor and hired

labor are unskilled labor. It is also assumed that own child labor and

hired labor are perfectly substitutable and cannot substitute for

skilled labor. But the reverse holds true.

Since only adult family labor is assumed to be skilled labor, the

shadow price of skilled adult family labor (w ) will fall within a
sa

range bounded by wand w ,all of which cannot be negative (i.e.,
sh Ss

Its exact value will depend on the amount of

adult fa.mily Labo'r used. But at the equilibrium point (Le., at the

profit-maximizing level of adult family labor employed), w will be
s

a

given by the value at the point of intersection between the demand and

supply curves of adult family labor. As shown in eq. 29, this value

is represented by w (see Roumasset and Smith, 1981).
s s

Consider now eqs. 30 and 31, in general, the shadow price of chil-

dren (p ) will also fall within a range bounded by buying price or
c

shadow demand price of children (Pd) and their selling price or shadow

supply price (ps). These prices cannot be less than zero (i.e., ?d ~

f c ~ ?s ~ 0). ~ will be equal to ?d so long as the households are

demanding children, and to 's if they are supplying children. But



104

since the households are both the demanders and suppliers of children,

the values of children at the margin will be Pd and the costs at the

margin will be P •s

In this model, the households are assumed to demand children on

the basis of childr~n's labor services in rice production. And Pd is

the price of children imputed to the households as the households are

demanding children. In eq. 30, Pd will therefore be given by the values

of children's labor services, which are simply the values of children's

marginal product (psfL ).
c

The households are assumed to use both time and money in maintain-

ing (supplying) children. And p is the price of children imputed tos

the households as the households are supplying children. Therefore,

in eq , 31, p will be equal to the summation of the maintenance time
s

costs (p f L a ) and the maintenance monetary costs (p). The former is
sac c

simply the values of marginal product of adult family labor (psf
L

) times
a

the costs of child-care time per child (a ).
c

Substituting eqs. 25-31 into eq. 24, the accounting profit functior.

now becomes:

max E(7T)
L ,1... ,L ,C

c "h a

= {[p f L L + P f~1... + P f L L + P fHH] -s c s -h s a s
c a

[k(w + tl)L + (w + t 1)1... + w L]} +
m c m "h Sa a

(32)
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The Langrangean equation and the first-order conditions are the

following:

tl)L
C

+ (wm + tl)~ + Ws La]} + {psfL C -
s c

(p f L a + p )C} + A(W - psRc - P X - P M - PfF -s c c x m
a

P N) + Al{t.B(I,K(R ,X),PI,RS,F,N] -n c

av-- ..aL
c

= k(w + t ) .m 1

(33)

(34)

av"L = p f - (W
m

+ t l ) = 0, or p f L = wm + t la h s ~ s h
(35)

-ws
s

= 0, or p f L = Ws s
a s

(36)

i.e., if t > 0, then

P f L a + ps c c
a

(37)

(38a)

and if t < 0, then

{
\t s OJ'

or -\t ~ °
(38b)



~ = a (for t > 0) (41)
()N

F~; = 0(for t < 0) (40)

A2 s 0,

av
c'l F = -AI»f + '\tbF + ~ ~ 0, or

Alt (Pf - ~/'A)
~ 0,

A bF

~v -).p + \tbN + \ ~ 0, orGlN = n

\t (Pn - \/A) s 0,-r- b
N

I ~ 0,

F ~ 0,

N ~ 0,

r
dV

= °aI
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(39)

R > 0,c - (42)

.A ~
6+...lnk _p s o
~ A -k x x '

av = -AP + >. d ~ 0, oraM m"7 m

x ~ 0,

M ~ 0,

x:dV = a
~x

~= °

(43)

(44)

where A = marginal profit (marginal net value) of money,

Al = marginal profit (marginal net value) of births per unit of t,

AZ = marginal profit (marginal net value) of frequency of inter
course,

A3 = marginal profit (marginal net value) of consumption of
family-planning inputs (for the birth-excess households),

A4 = marginal profit (marginal net value) of consumption of
nutritional and health care inputs (for the birth-shortage
households),
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As = marginal profit (marginal net value) of own rice consumption,

A6 = marginal profit (marginal net value) of market good consump
tion, and

A7 = marginal profit (marginal net value) of child deaths, which
is negative.

Since this accounting profit-maximization model is similar to the

expanded utility-maximization model presented in subsection 2.4.2a

(Chapter II), it can be seen that the corresponding first-order condi-

tions are similar, except for the following four respects:

First, let us discuss the labor-leisure roles of children and

adults. This model deals with the labor role, whereas the expanded

utility-mzximization model emphasizes the leisure role. In this way,

child labor (L ) and adult labor (L ) become the choice variables inc a

this model, while child leisure (C ) and adult leisure (A ) are suppres-
s s

sed (redundant). But in the expanded utility-maximization model, it is

Land L that are suppressed, while C and A are among the choice
c a 5 s

17variables.

Second, the conditions about the transaction cost wedge can be

different for the alternative models. But if zero transaction costs

are assumed in this model, selling price of rice (p ) and market wages

rate of hired labor (w ) in this model will be equal, respectively, to
m

17. The way in which C (hours of children) and A (hours of adults) is
defined in our theoretical models (i.e., C = C + L and A = A +

s c s
L + a C)renders Land L redundant in the solutions of the

a c c a
utility-maximization model (in which C and A enter into thes s
utility function), while C and A redundant in those of the

s s
accounting profit-maximization model (in which Land L enter into

c a
the accounting-profit function).
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market price of rice (Pr) and hiring wage rate of hired labor (wh) in

the expanded utility-maximization model. In this case, the first-order

conditions in eqs. 34-37 of this model will be the same as those in

eqs. 13, 14, 18, and 19 (but not necessarily in this order) of the

expanded utili~y-maximizationmodel.

Third, there are some notational changes. In the first-order con

ditions in eqs. 39-44 of this model, A2-A7 are used to represent the

marginal profits or the marginal net values of various choice variables.

Although with different notations, these marginal values have the same

meaning as the marginal utilities of the same choice variables in the

expanded utility-maximization model.

And fourth, regarding the Kuhn-Tucker conditions, if the equalities

hold in the optimal conditions of eqs. 39-44, the constraints will be

binding, which imply the equality between the marginal benefits and the

marginal costs of each of the choice variables in these equations.

Thereby, these choice variables will take on positive, rather than

z.ero, values. As a result, the first-order conditions in these

equations will be the same as those in eqs. 17, 32, 33, and 35-37 (but

not necessarily in this order) of the expanded utility-maximization

model. However, if the inequalities hold in eqs. 39-44, the values of

these choice variables will become zero, because the marginal benefits

of each of these choice variables are now less than its marginal costs

(see detailed explanations of the Kuhn-Tucker conditions in Chiang,

1967) •

In terms of graphical exposition, the optimal solutions with respect

to fertility (C), practices of family planning (F), and consumption of
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nutritional and health care inputs (N), in eqs. 37, 40 and 41 respec-

tively, can also be illustrated in the same way as those of the expanded

utility-maximization model. Therefore, Figs. 2.1 and 2.2 of the pre-

ceding chapter will not be reproduced here. And since we are here

concerned with organizational choice between family transactions (reli-

ance on the use of own child labor, L ) and market transactions (reli
c

ance on the use of hired labor, ~), the optimal solutions with respect

to Lc and ~ (eqs. 34 and 35) for different stages of development are

shown in Figs. 3.1 and 3.2.

Fig 3.1 represents the organizational choice in favor of family

transactions (L ) for pretransitional households (i.e., housholds in
c

the pretransitional stage) prior to a fall in transaction costs of using

hired labor (tl). During this stage, t l remains high because develop-

ment has not yet taken place and markets have been, poorly developed

or not been in existence. As a consequence, more reliance on L will
c

allow farmers to save t l (see Ben-Porath, 1980; Roumasset and Smith,

1981). The optimal amount of L employed (L*) will occur atc c

the point of intersection between the demand an~ supply curves of Lc

(i.e., DLc
curves). This point gives the equality between the

values of marginal product of child labor (psfL ) and its shadow wage
c

[kWh or k(wm + t 1)] as shown in eq. 34. It should be noted that L
c

and L
h

in both figures are expressed in efficiency units, so there is

no difference between kWh and who



Fig. 3.1. Organizational Choice for
Pretransitiona1 Households:

Family Transactions

Fig. 3.2~ Organizational Choice for
(Post)Transitiona1 Households:

Market Transactions
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Fig. 3.2 indicates that transitional households [i.e., households

ill the (post)transitional stage] use both Lc and ~ for unskilled tasks,

but depend more on the use of~. That is, the organizational choice

tends to favor market transactions (~). This situation is brought

about by a fall in t l associated with agricultural development and/or

market expansion. The advantages in the use of Lc over ~ will decline

as t l falls. The reduction in t l will make it more profitable for

farm households to shift from more reliance on Lc to~. They will

be in the second-best equilibrium position in which t l is minimized.

The demand curve for total unskilled labor (DL ) in Fig. 3.2,
u

which is the summation of the demand for own child labor (DL ) and
c

that for hired labor (D~), is drawn farther to the right of that in

Fig. 3.1 to illustrate the situation in which agricultural development

(e.g., intensive adoptions of agricultural techniques, such as HYVs,

fertilizer, other chemicals, etc.) leads to an increase in total demand

for unskilled labor. Hiring wage (wh) in this figure is lower than

that in Fig. 3.1 due to a fall in t l, which forms part of who Regard-

ing selling wage (w ), it is shown here to be at the same level as that
s

in Fig. 3.1 in order to illustrate the situation in which rapid agricul-

tural development causes an increase in the supply of hired labor via

in-migration. In this way, w tends to be kept roughly constant despite
s

an increase in the demand for hired labor (Roumasset and Smith, 1981).
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The optimal amount of ~ employed (~) is the equilibrium position

in unskilled labor markets. This position occurs at the intersection

between the demand curve of total unskilled labor (DL ) and its supply
u

curve (not shown). This point, as indicated by eq. 35, gives the

equality between the valuesof marginal product of hired labor (p xL )
s h

and its wage rate [wh or (wm + tl~ • The optimal amount of L (L*)
c c

occurs where the demand curve of own child labor (not shown) intersects

its supply curve (SL)' As shown in eq. 34, this point implies the
c

equality between the values of marginal product of own child labor

(psfL ) and its shadow wage [kwh or k(wm + t l)].
c

3.5.2 Hypothesis

Derived directly from the first-order conditions of the above

model are a set of ten reduced-form equations comprising ten choice

variables (L , L , R , X, M, L, C, I, F, and N) and fourteen exogenousc a c -h

These variables are the same as those derived from the expanded

utility-maximization model presented in su~saction 2.4.2a (Chapter II),

except for the facts that the leisure role of children and adults is

suppressed in this model, while their labor role suppressed in the

expanded utility-maximization model. Moreover, transaction costs are

non-zero in this model, but zero in the expanded utility-maximization

model.
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A fall in transaction costs of using hired labor (t1 ) may be viewed

as being associated with agricultural development, the process of which

is characterized by technological changes. When development has not yet

occurred, markets tend to be poorly developed, communication difficult,

standardization low, and uncertainties high, thus resulting in high t 1 .

But as development proceeds, these characteristics will be reversed,

thereby allowing t 1 to shift downward (see Ben-Porath, 1980; Roumasset

and Smith, 1981).

The hypothesis generated is that a fall in t 1 , as an indication

of economic progress, tends to make it more profitable for the farm

households to shift from dependence more on family transactions to mar

ket transactions, thus inducing a fall in desired fertility. Using the

ordinary tools of market price theory, the NEE takes as given which

activities will be organized inside the households and which

will be organized by the markets (Ben-Porath, 1980; Evenson and

Roumasset, 1983). But with the inclusion of transaction costs of

economic organization into this framework, the organizational (con

tractual) forms will become endogenous. This subsequently enables one

to know from what point the households will move from nonmarket-type

contract to market-oriented one. More precisely, the least costly one

(i.e., market transactions), which contradicts high fertility, tends to

be chosen so as to allow the households to attain a second-best

efficiency in their resource allocation. This is equivalent to saying

that the most efficient contract will evolve so as to minimize transac

tion costs. In this way, the transaction cost concept helps explain
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why a certain type of contract is chosen in particular place and time

and why the other type is not.

Graphically, a fall in t l will increase the amount of hired labor

employed (~) as a substitute for own child labor (Lc)' because such

a fall implies a fall in hiring wage (wh). Recall that t l forms part

of wh' the other part of which is formed by market wage (wm). The fall

in t l will therefore yield the same effect on the choice between ~ and

Lc and, hence, fertility choice (C) as the fall in w
h

(see Fig. 2.1 in

the preceding chapter).18

3.6 SUMMARY

This chapter incorporates institutional aspects into the theoret-

ical framework for fertility analysis. The NIE, which is a method

of extending neoclassical economic theory to include nonmarket institu-

tions, was introduced in this chapter after various theories of insti-

tutions had been synthesized. Four institutional approaches as applied

to fertility analysis (i.e., the wealth-flows theory of fertility, the

economic theory of the demographic transition, the theory of institu-

tional determinants of fertility change, and integration of the NHE

and the NIE) were then discussed. The fourth approach forms a

theoretical basis for the accounting profit-maximization model

18. For the accounting profit-maximization model, the comparative
statics analysis of the effects of a change in transaction costs
on the choice variables can also be done in the way similar to
that for the expanded utility-maximizati.on model.
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and subsequent hypotheses. This model is s:Llnply a conversion of the

utility-maximization model of the neoclassical economic framework

presented in Chapter II to allow for comparative costs of alternative

economic institutions (i.e., transaction costs). However, before

presenting this model and the hypotheses, both nonmarket (e.g., family)

and market modes of resource allocation were described first so as to

gain more insight into the situations under why one mode predominates

the other and into the important roles of each mode in relation to

fertility choice.

With the presence of transaction cost considerations, the model

can be used to predict organizational choice between nonmarket and

market mechanisms for fertility choice. In other words, as develop

ment progresses, the least costly or the most efficient organization

(i.e., market transactions), which is incompatible with high fertility,

will tend to be preferred as a result of an attempt to economize on

transaction costs.



CHAPTER IV

STUDIES OF FERTILITY IN THAILAND

4.1 INTRODUCTION

High fertility has been viewed as a problem in Thailand since 1960

when policymakers were alarmed by problems associated with rapid popula

tion growth. A series of fertility studies dealing in particular with

family planning have been conducted since then (see, e.g., McDaniel,

1968).

The objectives of this chapter are twofold: First, to provide an

overview of studies of fertility in Thailand in section 4.2~-botp on

general and empirical grounds. Ar.\d second, to give a detailed descrip

tion of the field survey carried out in this study in section 4.3. In

the said section, sampling procedure and survey areas are described in

full detail. The theory extended in Chapters II and III is then applied

to explain the transformation of rural villages in the survey areas.

Section 4.4 gives a summary to this chapter.

4. 2 AN OVERVIEW OF FERTILITY BEHAVIOR IN THAILAND

This section presents an overview of fertility behavior in Thailand.

General background is reviewed first in subsection Q.2.l and empirical

evidence in subsection 4.2.2.

-116 -



117

4.2.1 General Backgreund

Rapid population growth in Thailand during the past decades has

worsened the problems associated with limited supplies of capital, land,

and other resources. Table 4.1 below presents estimates of population

size and growth rates for the years 1911-1980. Population size doubled

within the twenty-three-year period of 1947-1970. The exponential

growth rate increased considerably, reaching the highest rate of 3.2 per-

cent between 1947-1960, after which a slight decline has been observed.

Table 4.1

Population Growth (1911-1980)

Year

1911

1919

1929

1937

1947

1960

1970

1980

Population
(thousands)

8,266

9,207

11,506

14,464

17,443

26,258

34,397

44,825

Exponential
Rate of Growth
(percentage)

1.3

2.2

2.9

1.9

3.2

2.7

Source: Arnold, Retherford, and Wanglee (1977), p. 4, and Thailand's
Population and Housing Census (1980).

Arnold, Retherford, and Wang1ee (1977) estimate that Thailand's

population was about 42 million in 1975, rendering it the seventeenth

most populous nation in the world. It was also among the fastest-growing

nations with an annual population growth rate of over 2.5 percent. The
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acceleration in the growth rate throughout most of the century, as shown

in Table 4.1, has been a result of declining mortality and pensLstient; high

fertility. Recently, fertility has begun to fall. However, if the

growth rate does not slow further, the population will more than double

in the next 25 years. Although according to recent projections the

general fertility rate may fall from 174 in 1970 to 70 between 1995 and

2000, the country will still end up with a population of about 65 million

by the turn of this century (Arnold et al., 1977).

Based on a procedure of micro estimates using the data from the

Survey of Fertility in Thailand (SOFT) collected in 1977 under the

auspieces of the World Fer.tility Survey (liFS), Mason and Phananiramai

(1981) predict that the total fertility rate will decline from an ini

tial value of 4.68 in 1975 to 3.52 in 1995. The predicted trend lies

between the trends predicted under two alternatives based on macro esti

mates (i.e., one using world cross-section data of 69 countries and the

other using pooled time-series and cross-section data of East and

Southeast Asian countries) that give the predicted fertility rates for

the year 1995 of 3.8 and 2.4 respectively.

Considering differentials in fertility by rural-urban residence

and by region, data from early rounds of the Longitudinal Survey (LS),

which were collected in 1969 by the Institute of Population Studies

(IPS), Chulalongkorn University, show a substantial decline in marital

fertility over the last generation in urban areas. More recent rounds

of the LS (1972), however, indicate that fertility has begun to decline

in rural areas as well. The SOFT data (1977) reveal that urban fertil

ity is about 75 percent as high as that in rural areas (see Arnold et al.,
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1977). In the 1974-1975 Survey of Population Change conducted by the

National Statistical Office of Thailand (NSO), fertility is found to be

the highest in the Northeast and in the South, and the lowest in the

North as well as in the Central region (see also SOFT, 1977). This is

confirmed by a study conducted by Pardthaisong (1980).

4.2.2 Empirical Evidence

This subsection begins with empirical evidence on fertility behav

ior in Thailand in general (i.e., based on secondary data from national

surveys in both urban and rural areas). The evidence on rural fertility

behavior using primary data is then discussed. And finally, the evidence

on rural fertility behavior in connection to health and nutritional

aspects of children is presented.

Arnold and Pejaranonda (1977) use multiple classification analysis

of the SOFT data to examine socioeconomic factors associated with the

perceived economic benefits and costs of children and to relate these

variables to family size and family-planning decisions. The multivari

ate analysis confirms that high fertility desire and low contraceptive

use are influenced by husband's perceptions of high economic benefits

and low costs of children. High perceived benefits of children are

found to be associated with low-education, low-income, and farming fami

lies; whereas high perceived costs are about equally common in all groups

studied. Economic factors are shown to be more important than a number

of traditionally significant socia-demographic determinants of fertility.

The results suggest that government policies should be in the economic
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sphere and change economic motives for.having children in the direction

that would reduce fertility.

Another study by Pardthaisong (1978) examines causes impelling

fertility decline in some northern provinces of Thailand. He con-

cludes that rapid fertility decline coincides to a great extent with

the progress of family-planning programs in Chiangmai. The changes

in such an intermediate variable as nuptiality between 1960-1970

are insufficient to explain the decline in fertility. The findings

support the important role of family-planning programs.

A study on the determinants of the demands for children and for

contraceptive use based on the SOFT data has been carried out also by

Phananiramai (1979). Regarding the determinants of the demand for chil

dren, she modifies the Willis model (1971, 1973) such that it becomes

more applicable to a developing country such as Thailand, where extended

family as well as self-employed unpaid family workers prevail and where

children are demanded also on the basis of their being productive econom

ic agents to parents. The sample households were divided into three

population subgroups in which wives work for wage and salary, wives work

but their wage rates are not available, and wives engage only in home

production. The demand for child quantity and child quality are esti

mated for each population subgroup. The results reveal that the demand

for child quantity tends to increase with household income, size of home

enterprise, and presence of other members in the household. The demand

for child quality, on the other hand, tends to be greater if husband's

occupation is not of farming type or blue-collar type, if household location

is in a municipal area, and if husband's education and household income



121

increase. The policies suggested are increases in the level of formal

education and in the opportunities for female employment in formal labor

market, and decreases in the dependence of households on farm enterprise

as well as in the extent of extended family.

With respect to the determinants of contraceptive use,

Phananiramai finds that while breastfeeding and religion (e.g., Islam)

tend to inhibit the demand for contraceptive use, such a demand is likely

to increase with educational level and fecundity. The policy implications

here are to promote the demand for contraceptive use by increasing educa

tion, which will make couples receptive to new ideas, and by reducing

psychic costs associated with the use of contraceptions.

In their study of fertility behavior of farm households,

Chalamwong et al. (1979) fit a regression model to data collected from

cultivating households in the Central Plain of Thailand. The findings

reveal significant influences of land availability, particularly land

size and land tenure (ownership) system, on rural fertility behavior.

Given the importance of land in the agricultural sector, the use of

child labor on family farms is of high value. The study indicates

that households with larger land size and lower ownership rate tend to

have higher fertility. The results imply that in order to reduce the

values of children and, hence, fertility, the policies should be directed

toward reducing land size and increasing ownership over cultivated

land.

In her recent work on malnutrition in rural Thailand, Chutikul (1982)

proposes a New Household Economics-Type model, which is used to analyze

the interdependencies among child health and nutritional status, fertility
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decision, allocation of time, and learning ability of children. Using

data from rural households and pre-school children in a northeastern

province of Thailand, both a household model and a child mode~ are esti

mated. The main empirical results lend credence to the view that mal

nutrition is associated with poor health, low income, ignorance of proper

child feeding, ~ibling competition, and child neglect. It is also found'

that well-nourished children perform better in school than malnourished

ones, and that child quality in terms of nutritional status tends to be

a substitute for child quantity. The findings suggest that in order to

solve the problems at hand, agricultural development must be accompanied

by child-feeding programs, improvement in mother's awareness of health

and nutritional care, and creation of health services compatible with

the villagers' way of life.

4.3 THE SURVEY

Primary data are used in this study because the participation in

rural villages is necessary as a way to place in proper perspectives

the patterns in institutional (contractual) arrangements observed. Also,

the data needed are not available in any survey conducted by government

agencies. Field survey therefore plays a crucial part in this study.

Both pre-testing and actual survey were conducted during the first half

of the year 1983. The agricultural year can be defined to roughly

approximate the calendar year because harvesting and post-harvesting in

some areas have been completed in December, though extended to January

in some other areas.

In this section, the survey conducted is described in terms of

sampling procedure (subsection 4.3.1) and study areas (subsection 4.3.2),
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while questionnaire design is given in Appendix B. Subsection 4.3.1

explains the sampling methods and the reasons for the selection of the

study areas, villages, and households. Subsection 4.3.2 is divided into

four parts--the progressive area, the newly-settled area, the stagnant

area, and the three areas compared. A scenario of each study area is

sketched and the theory extended in Chapters II and III then applied to

interpret and compare the transformation of the villages in these areas.

4.3.1 Sampling Procedure

Three contrasting rural areas were selected as the samples in

order to reflect the difference in the levels of physiological density

and development. These areas are progressive, newly-settled, and

stagnant areas. Because fertility varies across places, the use of

contrasting samples will enable one to understand forces underlying

fertility behavior better. Since fertility also varies across time and

this study relies on cross-section data, which do not provide a

time-ordered evidence on causality, the use of contrasting samples is

hoped to minimize the drawback inherent in this type of data (see

Warwick and Lininger, 1975).

The progressive area selected in this study refers to Chainatprov

ince on the upper Central Plain of Thailand, within which physiological

density has been high, agricultural development advanced with great

strides, and fertility declined substantially (see map of Thailand

in Fig. 4.1). The selected newly-settled area is located in Khon Kaen

province, which is the most-developed province in the least-developed

region--the Northeast. Although fertility there has been declining,



Fig. 4.1. Map of Thailand

1 = Srisaket (Stagnant Area)
2 = Khon Kaen (Newly-Settled Area)
3 = Chainat (Progressive Area)
4 = Bangkok
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the decline is not so rapid as that in Chainat (see Pardthaisong, 1980).

Physiological density in this province falls in between those in the

progressive and stagnant provinces. The stagnant area has been chosen

from one of the most stagnant provinces in Thailand (i.e., Srisaket prov-

ince located in the Northeast).

high (see Pardthaisong, 1980).

Fertility in this province has remained

Key informants were relied on for suggestions on the choice of

villages. Five villages in different subdistricts were picked from each

of these three provinces, totalling 15 villages, on the basis of purposive

sampling. Criteria for sampling include the difference in economic

characteristics across villages as well as the problems of accessibility

and security. In terms of demographic characteristics, one village from

the progressive area and one from the stagnant area are the sites of

family-planning and health-care programs. In the newly-settled area,

however, because villagers there have easy access to the main fami1y-plan-

ning/health-care center of the district, there is no program available

at the village level. The 15 villages sampled were not classified accord-

ing to whether or not they have some contacts with family-planning pro-

grams, because family planning has so far been widely known among rural

villagers in Thailand and even among those in the "poverty areas" of the

. 1stagnant prov~nce.

Since the data on income were not available at the village or

subdistrict levels, some other economic characteristics (e.g., wage

1. The "poverty areas" refer to the areas in which the villagers have
been living on the brink of destitution as defined in the Fifth
Five-Year National Economic and Social Development Plan (1982-1986).
These areas are the priority of the development plan.
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rates, yields/rai, etc.) were used as the indices for selecting the

villages in each area. 2

In the selected five villages of the progressive area, post-harvest-

ing wage rates range from ~40 per day to ~100 per day and transplant

3ing/harvesting wage rates from ~100 per rai to ~120 per rai. These

villages, ranked in accordance with the levels of wage rates and yields

per rai from the lowest to the highest, are in the following subdistricts:

Bhonangdam-Tok (village no. 1), Bho-Ngam (village no. 3), Bhonangdam-Ork

(village no. 2), Praksrirajah (village no. 5), and Watkhok (village

no. 3)--see map of Chainat province in Fig. 4.2. 4

In the newly-settled area, wage rates do not differ much among

villages. The majority of the villagers in this area grow sugar cane,

kenaf, or cassava as their main or only crop. In order to be consis-

tent with the sample villages selected from the progressive and stagnant

areas, the five sample villages selected from this area are the ones in

which the villagers grow rice as their main crop. And since there are

only a small number of villages whose main crop is rice, the five villages

selected were easy to identify. In these villages, transplanting/harvesting

2. 1 rai = 0.16 hectare

3. Except for the post-harvesting activities, wage rates for all other
activities in the progressive area are paid on a piece-rate (per
rai) basis. During the survey period, $1 was approximately equal
to ~23.

4. Villages in this area are usually called by numbers, rather than
by names. Thenumbersof the villages have nothing to do with the
level of development. Since each of these five villages comes from
different subdistricts, it is possible for some selected villages
to have the same number.



Fig. 4.2. Map of Chainat Province
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5wage rates range from ~25 per day to ~30 per day. These five villages,

ranked in accordance with the levels of wage rates and yields per rai

from the lowest to the highest, are in the following subdistricts:

Khoen-Ubonratana (village nos. 7 and 10), Muangwan (village nos. 12

and 14), and Khoen-Ubonratana (village no. 9)--see map of Khon Kaen

province in Fig. 4.3. 6

Two out of the five villages selected in the stagnant area have

been identified in the Fifth Five-Year National Economic and Social

Development Plan (1982-1986) as the "poverty areas". These villages

are village no. 4 (in Yang subdistrict) and village no. 2 (in Namkham

subdistrict). Labor markets have not yet evolved in these two villages,

but have just evolved in the other three selected villages. Transplant
. 7

ing/harvesting wage rates in these three villages are ~25 per day.

Since wage rates do not differ among villages, yields per rai were

used to rank the villages. If ranked from the lowest to the highest

yields per rai, these villages are in the following subdistricts: Yang

(village no. 4), Namkham (village no. 2), Nongkhrok (village no. 7),

5. In this area, wage rates for all activities are paid on a
time-rate (per day) basis. Post-harvesting wage rate is not
available because no labor is hired for doing post-harvesting
tasks.

6. Village numbers, again, have nothing to do with the level of
development. In the newly-settled area, there are only two
subdistricts in which the majority of the households grow rice
as their main crop.

7. Like in the newly-settled area, wage rates for all activities
in the stagnant area are paid on a time-rate (per day) basis.
Post-harvesting wage rate is not available because no labor is
hired for doing post-harvesting tasks.



Fig. 4.3. Map of Khon Kaen Province
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Khoon (village no. 5), and Khampaeng (village no. l)--see map of

8Srisaket province in Fig. 4.4.

Farm households form the unit of analysis in this study. After

the villages had been selected, the lists of households were obtained

from the village headmen. The household as defined here is an economic

~nit, which includes persons living together or in close proximity,

sharing kitchen and food, and sharing at least major part of income

and expenditures. The households that work entirely as hired labor

(i.e., those who do not cultivate their own rice at all) were crossed

out, because this study is interested only in farm households or farmers

who may be either owner operators, lessees, share tenants, owner manag-

ers, part-time hired laborers, or the combination of these types. And

because this study focuses attention on the use of own child labor as

against hired labor in relation to fertility, the households to be

selected as the sample were restricted to the ones in which wives and

husbands are currently married and are living together with at least

one child aged seven to seventeen. For the households that have more

than one married woman, only the wife of the household head was chosen

to be the respondent. Based on this sampling frame, eight households

were then drawn randomly from each village (i.e., 40 households from each

area or 120 households in all) so that the probability of selecting each

household would be equal.

This study uses a small sample si~e because an in-depth survey is

more valuable for this kind of analysis (see, e.g., McNicoll, 1980). Though

8. Again, village numbers have nothing to do with the level of
development.



Fig. 4.4. Map of Srisaket Province
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there may arise some difficulties associated with statistical generalL-

zation due to small sample, the information from the survey is expected

to provide substantive results in theoretical and empirical terms for

the hypotheses.

4.3.2 Description of the Study Areas and the Transformation of the
Sample Rural Villages

This subsection discusses in detail the economic and demographic

characteristics of the sample villages in the three selected areas in

order to place in concrete scenarios the stylized transition of rural

households from self-sufficient family-enterprise farms (i.e., as

characterized by high excess burden or transaction costs of using

labor markets, high child labor, high fertility, high unwanted fertil-

ity associated with high costs of contraception, low contraceptive prac-

tices, and low child quality) to market-oriented ones (with opposite

characteristics). The theory extended in Chapters II and III is then

used to explain the transition in each area (in subsections 4.3.2a

through 4.3.2c) as well as to compare them (in subsection 4.3.2d).

The sample villages in the progressive area afford an example of

a two-stage transition--from self-sufficient villages, depending entirely

on household organization, to the labor-using phase (i.e., depending

more on hired labor from labor markets) and later to the labor-saving

phase. In the newly-settled area, the sample Villages have experienced

only the labor-using phase. In the stagnant area, however, although

markets have evolved in some of the sample villages, the evolution has

just begun to take place. Roughly speaking, the stagnant area has not

yet entered nor undergone any of the transitional stages.
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4.3.2a The Progressive Area

Chainat province, which was selected as the sample of the progres

sive area, covers an approximate total area of 2,465.56 square kilometers

and a total population as of 1980 of 330,385, resulting in the physio

logical density of 134 per square kilometer. 9 Being located on the

upper Central Plain (about 286 kilometers away from Bangkok), the soil

and topography conditions are suitable for high-yielding varieties

(HYVs). HYVs (e.g., RD-l and RD-3) have been adopted along with the

,ractices of double cropping and have become popular since the mid-1960s

(Anantasomboon, 1982). Coupled with its being the object of government-

sponsored agricultural development programs, which involve land

consolidation and the Greater Chao-Phraya Irrigation Project, Chainat

has become a rural growth pole with rapid technological changes--both

labor-using and labor-saving, increasing in-migration, and declining

fertility (see Friedmann, 1981). In such a transitional society as

Chainat, one may expect a diminishing dependence on children as well

as increasing reliances on markets and on labor-saving arrangements.

Fertility in Chainat began to decline around the second half of

the 1960s, even before the implementation of the family-planning pro-

grams. Among 25 provinces in the central region of Thailand, rapid

fertility decline in Chainat is second only to the decline in

Bangkok-Thonburi (see Pardthaisong, 1980). Population growth rate in

Chainat, which was as high as 43.5 percent in 1947-1960 (i.e., 3.35

9. See Statistical Yearbook of Thailand, 1976-1980.
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percent annual average) dropped to 6.6 percent in 1960-1970 (i.e., 0.66

10percent annual average).

Since Chainat has been experiencing both the labor-using and

labor-saving phases, the transition is divided accordingly--the early

transition (1965-1975) and the late transition (1976-1982).

The Early Transition (1965-1975)

Labor markets in the progressive area have evolved rapidly since

the mid-1960s when HYVs (e.g., RD-l and RD-3), developed by the Rice

Department of Thailand, and double cropping have become relatively

common (see Anantasomboon, 1982). The period of 1965-1975 therefore was

characterized by labor-using/land-saving technological changes (e.g.,

adoptions of HYVs and irrigation). Population pressure was high during

this period as a result of initially high fertility and in-migration,

though mostly temporary. Physiological density was about 106 per square

11kilometer in 1970 as compared to 99 per square kilometer i~ 1960.

Nevertheless, population pressure t though high, was not high enough so as

to reverse the increasing trend in wage rates. Wage rates in this period

had been increasing gradually until the mid-1970s, after which the

12increase accelerated. Based on the information obtained from my field

survey, transplanting/harvesting wage rates, though increasing over time,

10. See Statistical Yearbook of Thailand, op cit.

11. See Statistical Yearbook of Thailand, op cit.

12. Despite the increase in wage rates during the period of 1965-1975,
labor intensification proceeded due to the intensive adopticns of
labor-using/land-saving techniques promoted by the government.
However, labor-saving technological changes evolved after the
increase in wage rates had become accelerated.
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were rather low in the late 1960s (i.~., about ~60-70 per rai). Also, in

this period, the information from my survey indicates that transaction

costs of using hired labor, particularly search/transportation costs,

were low because greater supply of labor within the sample villages

or the villages nearby made it easier for farm operators to search and

contract for hired labor to work.

Up to this point, increasing physiological density and corresponding

labor intensification were accompanied by declining farm size. A study

by Visser (1980) reveals that in one of the villages in Chainat province,

average farm size decreased from 39.5 rais in the past generation to

26 rais in 1960 and to 18 rais in 1974. And since there is a limit to

which farm size can be subdivided and still obtain economies of scale,

inheritance practice was adjusted. Such an adjustment coincided with

higher investments in human capital. The adjustment usually allowed only

one or two children, most preferably the eldest female child, to inherit

land, because after she had been married, her husband was supposed to

move to her house and to work on her parents' farm. Younger children,

on the contrary, were given higher education instead. But for the

households that could not afford enough investments in children so as to

prepare them for urban labor markets and farm size could not be sub

divided further, the children who were not able to inherit cultivation

rights had emerged as tenants or landless laborers.

From the stylized transition sketched above, labor-using/land-saving

technological changes evolved in response partly to low wage rates during

the start of the transition and partly to the Green Revolution introduced

by government-sponsored development programs (e.g., promotions of HYVs

and chemicals, irrigation, land consolidation, etc.). Th~ former
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response seems to be consistent with the theory of induced innovation

(Binswanger and Ruttan, 1978), which predicts that low wage rates induce

labor-using technological changes. The latter response makes it profita-

ble for farmers to expand the production scale so as to exploit the gains

from scale economies and to adopt the promoted labor-intensive techniques

despite the increasing wage rates throughout this period. In other words,

this response explains why labor intensification and/or labor demand in-

creased in spite of the increasing trend in wage rates.

Regarding the evolution of the landless class, it can be explained

by the theory of the evolution of labor markets (Roum~sset and Smith,

1981), which divides forces contributing to the evolution of labor mar-

kets into the supply and demand sides. It is discernible from the over-

view presented earlier that high fertility and in-migration, coupled

with the adjustment in inheritance practice, brought about an increasing

percentage of hired labor on the supply side. On the demand side, how-

ever, the increasing percentage of hired labor employed was associated

with specialization and the "F-connection" between farm operators and

13hired labor. This was accompanied by a fall in the use of family

labor, including own child labor. Based on my field survey, subsistence

production in the five sample villages of the progressive area has been

declining since the second half of the 1960s. Marketed surplus has also

been increasing since that time. Hired labor for transplanting, weeding,

and harvesting all increased in this period, while family labor began

to decline.

The transition is also consistent with the agricultural ladder

13. See footnote 1 (Chapter III) for the meaning of the "F-connection."
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thesis, which states that specialization, economies of scale in using

hired labor, and income effects allow farm operators to replace their

labor by hired labor for doing arduous tasks (e.g., transplanting,

weeding, and harvesting). Along with an increase in the values of land

due to increasing physiological density, farm operators tend to accumu-

late wealth, invest in physical as well as human capital (both in them-

selves and in their children), and eventually move up the ladder.

This period marks the beginning of the transitional stage from

family-dominated transactions to market-dominated transactions. Such

a transition was accompanied by lower fertility as the potential bene-

fits of children had fallen at the same time that family planning had

become widely known. Around the early 19705, all the villages in this

area, including the sample villages, started having some contacts with

family-planning centers. These centers were established in almost all

of the subdistricts.

The Late Transition (1976-1982)

Compared to the earlier period, agricultural wage rates are much

higher in this period. Columns 1 and 2 of Table 4.2 show a substantial

increase in the real wage rate index (about 98.88 percent) from 0.178 at

14the end of the earlier period to 0.354 at present. Such an increase

in wage rates reflects higher demand for hired labor as well as higher

productivity, both of which have accompanied the development process.

Although this stage is a labor-saving phase, the demand for hired labor

14. However, due to the unusually high inflation during the early
1970s, particularly in 1974-1975, the real wage rate index for the
mid-1970s (col. 1) tends to be biased downward.



TABLE g

Characteristics of the Five Sample Villages in the Progressive Area 15

Village16 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

11 0.163 0.311 7.02 0.052 445.44 300.0 4,471.4 8,380.4 2,870.7 15.50 5.44 0.491

12 0.163 0.297 5.67 0.029 530.49 420.0 9,556.7 11,183.0 3,445.5 25.00 12.35 0.188

13 0.201 0.359 3.75 0.023 376.49 350.0 12,122.0 13,863.0 3,153.2 36.38 35.81 0.277

14 0.163 0.333 3.26 0.018 404.48 420.0 6,911.8 9,667.6 2,669.6 31. 75 18.63 0.185

15 0.201 0.470 4.19 0.020 570.08 600.0 16,322.0 19,891.0 3,428.6 44.25 18.88 0.378

Average 0.178 0.354 4.78 0.028 465.40 418.0 9,876.7 12,597.0 3,113.5 30.58 18.22 0.304of All

(13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

0.213 0.605 0.334 6.32 47.83 9.35 0.500 6.75 4.13 3.38 0.554 25.63

0.056 0.393 0.197 7.08 45.82 11.04 0.250 4.94 2.25 2.75 0.511 106.88

0.160 0.498 0.461 5.66 53.97 9.82 0.250 5.81 4.00 3.50 0.508 36.25

0.041 0.315 0.561 1.90 50.29 13.16 0.375 5.75 3.75 3.25 0.585 10.63

0.118 0.31f, 0.672 8.16 80.24 9.29 0.500 5.13 4.13 3.63 0.516 52.50

0.118 0.425 0.445 7.02 55.63 10.53 0.375 5.68 3.65 3.30 0.535 46.38

Source: Field Survey

15. See Appendix C for the measurement of the variable used in each column and see Table 4.18 for the variable name in each column.

16. Village nos. 11-15 refer, respecitive1y, to village nos. I, 3, 2, 5, and 3 in the subdistricts of Bhonangdam-Tok,
Bho-Ngam, Bhonangdam-Ork, Praksrirajah, and Watkhok.

I-'
W
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has remained high in the activities for which labor-saving technologi

cal changes have not yet evolved (i.e., transplanting and harvesting).

The increased demand for hired labor results from large-scale pro

duction, intensive adoptions of HYVs and rapid out-migration to the

Middle East. This situation has offset the downward response on wage

rates of an increase in the supply of hired labor associated with high

population pressure.

Not only has the situation of excess demand for hired labor

led to high wage rates, but also to high transaction costs of using

hired labor. Transaction costs per manday of hired labor and supervi

sion time per manday of hired labor are shown, in cols. 3 and 4 of

Table 4.2, to be i4.78 and 0.028 day respectively. This is contrary

to what has been conceptualized. Theoretically, development tends to

induce a fall in transaction costs because growth of markets is

associated with lower information and transportation costs as well as

greater supply of hired labor, all of which make searching easier.

With greater available supply, supervision costs also tend to be lower

due to the "F-connection" between farm operators and hired labor, partic

ularly when hired labor is organized into teams whose collective names

can be trusted. Although transaction costs have been observed to be

high as development proceeds (i.e., higher in the progressive area than

in the other two areas), it does not necessarily follow that the real

situation is incompatible with the theory. The reason lies in the prob

lem of excess demand for hired labor. Even though development

has led to market linkages among the sample villages and the villages

nearby that can save transaction costs, farmers in the nearby villages
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have also been faced with the same kind of problem. This makes

it necessary for farmers in the progressive area to look for hired

labor in some distant districts or even in some other provinces. The

transaction costs, including supervision costs, incurred are thus

higher than what would have otherwise been had hired labor be~n avail

able in the nearby villages/districts. Supervision costs are also

high when hired labor comes from different districts, because farmers

do not know hired labor so well enough as to develop a certain degree

of the "F-connec1;ion". Supervision costs will be mitigated, however,

when farm operators supervise hired labor and watch hired labor work

at the same time that they themselves are working. This is usually

the case for small farmers.

In addition to the scarcities of hired labor, the prevailing

high wage rates in the present stage are also due to increased produc

tivity. Average yields per rai of traditional varieties and HYVs,

especially RD-5 and RD-7, for both wet and dry seasons combined are

465.40 kilograms (see col. 5, Table 4.2). This high productivity level

is associated with high land rents, high income, and high food con

sumption. As documented in cols. 6-9 of the same table, rents per rai,

agricultural income per head, total household income per head, and food

consumption per adult equivalent are ~4l8, ~9,876.7, j12,597, and

j3,113.5 respectively.

The prevailing high wage rates in this stage have induced labor

saving technological changes (e.g., tractors, wetland broadcasting, teams

of specialized hired labor, herbicides, winnowers, and threshers), which
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are consistent with the theory of induced innovation (Binswanger and

17Ruttan, 1978).

Tractors, which are the most common labor-saving techniques,. have

been adopted in the progressive area for more than ten years (i.e., since

the early transitional stage). They have later become widely-used labor-

saving techniques. The evolution of tractors does not only respond to

high wage rates, but also to labor scarcities especially for the large-

scale production and to the facts that tractors can plow more deeply,

Table 4.3

Frequency Distribution of Ownership of Tractors
in the Progressive Area

Village Tractors Rented Tractors Owned

11 87.5 12.5

12 50 50

13 50 50

14 50 50

15 25 75

Average 52.5 47.5
of All

Source: Field Survey

17. Unlike ordinary broadcasting, wetland broadcasting can only be
adopted in well-irrigated and non-flooded areas, on which the level
of water can be controlled and adjusted in accordance with the
growth of rice seedlings. Broadcasting differs from transplanting
in that in the former case, rice seeds are sown into the prepared
fields, while in the latter case, rice seedlings, raised in
nurseries, are transplanted into the intensively-prepared fields.
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Wetland broadcasting is a new rice-planting technique, which has

replaced ordinary broadcasting and transplanting since the late 1970s

in a large number of villages in the progressive area. Yields per rai

associated with this technique are almost as high as those associated

with transplanting. Unlike transplanting, which is a labor-using tech-

nique, both types of broadcasting are labor-saving in nature. It is

shown in Table 4.4 that the majority of the sample households (about

35 percent) use transplanting technique.

Table 4.4

Frequency Distribution of Rice-Growing Techniques Adopted
in the Progressive Area

Wetland
Broad- Broad-

casting casting Wetland
Trans- Broad- &Trans- &Trans- Broad-

Village planting casting -,---~-- planting All casting~.Lc1UL.LUl;;

11 12.5 12.5 50 12.5 12.5

12 12.5 12.5 12.5 50 12.5

13 100

14 50 12.5 25 12.5

15 100

Average 35 5 25 25 2.5 7.5of All

Source: Field Survey

can on the same amount of land (e.g., one rai). As for the
comparison between the maintenance costs of tractors and buffaloes,
see Sriboonchitta (1975).
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Teams of specialized hired labor, which can transplant and harvest

faster and more thoroughly, have also evolved since the late 1970s in

some of the villages in this area. These specialized teams can be

thought of as one form of labor-saving techniques, because human capital

replaces unskilled labor (Roumasset and Smith, 1981). The use of these

teams can also save transaction costs, particularly supervision costs, .

because the collective names are a guarantee against shirking. However,

the use of these teams usually incurs other kinds of transaction costs

(e.g., negotiation/contracting costs). In one of the sample Villages

(village no. 3--Watkhok), for example, the team leader usually gets

19one ngan out of ten ngans. In another village (village no.

3--Bho-Ngam), the team leader gets ~10-20 for every ten workers he

supplies.

Use of herbicides is another labor-saving technique in that it sub-

stitutes for weeding labor. The use of herbicides has increased during

this period in a large number of villages in the progressive area.

Table 4.5 below shows that 70 percent of the sample households use

herbicides, and only 15 percent use weeding labor.

Hand threshing was abandoned more than ten years ago (i.e., since

the early transitional period). In a large number of Villages in the

progressive area, four-wheel tractors are used not only to plow and

harrow the land, but also to pound the paddy in order to loosen the

husks, after which the paddy will be winnowed by winnowers. Another

labor-saving technique, which has also been adopted is threshers.

19. 4 ngans = 1 rai. And if 1 rai costs ~150, 1 ngan will cost around
~37.5. In this case, the team leader will get ~37.5 for every 10
ngans his team in contracted for.
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Table 4.5

Frequency Distribution of Weeding Techniques Adopted
in the Progressive Area

Village Not Use Any

11 25

12

13 37.5

14

15 12.5

Average 15of All

Source: Field Survey

Weeding Labor

25

50

15

Herbicides

75

100

62.5

75

37.5

70

The use of threshers does not require the paddy to be pounded by trac-

tors first. This kind of technique has been widely used in two out of

the five sample villages. 20 Table 4.6 shows that about 57.5 percent

of the sample households use tractors together with winnowers, while

42.5 percent use threshers, as their post-harvesting techniques.

As mentioned earlier, population pressure and the modern inherit-

ance practice have led to declining farm size since the early transi-

tional stage. Columns 10 and 11 of Table 4.2 compare farm size owned

in the past generation with that in the present generation. Farm size

owned is shown to decline from 30.58 rais to 18.22 raise Concomitant

with the decline in farm size, tenancy rate has been increasing.

Column 12 of the same table shows the tenancy rate of 0.304.

20. Threshers are not so popular in the other three sample villages
simply because the chaff cannot be all removed.
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Table 4.6

Frequency Distribution of Post-Harvesting Techniques Adopted
in the Progressive Area

Village Tractors and Winnowers

11 75

12

13 75

14 37.5

15 100

Average 57.5of All

Threshers

25

100

25

62.5

42.5

Source: Field Survey

In the progressive area, tenurial arrangements tend to be of mixed

types. That is, pure owner operators, pure lessees, pure share tenants,

and pure owner managers can hardly be found. Following the land reform

program, which has abolished share tenancy, share contracta no longer

exist in three out of the five sample villages. In the villages wherein

share tenancy exists (i.e., village no. l--Bhonangdam-Tok and village

no. 2--Bhonangdam-Ork), share contracts appear to have the advantage

of cost sharing (i.e., landlords get half of the output and provide

share tenants with free tractor services, fertilizer, and other chemicals

for the first-season cropping). Leasehold contra~ts, on the other hand,

tend to be unattractive to tenants with high shadow costs of credit.

Table 4.7 shows that the majority of farmers in the sample households

possess mixed tenurial arrangements (i.e., 45 percent are part owners,

part lessees, or part share tenants who also use hired labor).
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Table 4.7

Frequency Distribution of Tenurial Arrangements
in the Progressive Area

Lessee,
Part Owner, Share Part Owner,

Pure Owner Part Lessee, Tenant, Part Lessee, Owner
Operator or Part Share or both or Part Share Operator

(not hire Tenant (not (hire in Tenant (hire (hire in
Village in labor) hire in labor) labor) in labor) labor)

11 25 50 25

12 12.5 12.5 37.5 37.5

13 12.5 12.5 25 50

14 12.• 5 37.5 50

15 75 25

Average 5 5 7.5 45 37.5of All

Source: Field Survey

Again, as mentioned earlier, population pressure and the modern

inheritance practice have also led to the evolution of Lhe landless

class, in addition to the tenancy class, since the early transitional

stage. This implies more dependence on landless (hired) labor and

less on family labor, including own child labor. Columns 13-14 of

Table 4.2 reveal that family transactions in terms of child labor/total

labor and family labor/total labor are, respectively, 0.118 and 0.425.

These numbers are lower than market transactions (i.e., hired labor/total

labor), which are shown to be 0.445 (see col. 15 of the same table).

And because the progressive area has been in a labor-saving phase,

labor intensification tends to decline. As reported in col. 16 of the

same table, total labor per rai is as low as 7.02 mandays.
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In terms of labor arrangements, during the beginning of the early

transitional stage, around the mid-1960s, exchange labor prevailed to

a great extent. In this present stage, market penetration has contrib-

uted to a decline in the significance of traditional institutions,

including exchange labor. In some cases, the use of exchange labor

turns out to be more expensive than using hired labor in the sense that

farm operators have to provide exchange labor with food or feast.

However, this form of labor arrangements still prevails, even though

to a much lesser extent, in the five sample villages in the progressive

area, particularly in post-harvesting activities.

Regarding labor arrangements through markets, unlike in the

Philippines, there exists no special form of labor arrangements (e.g.,

gama) in the sample villages as well as in all other villages in the

21progressive area. Hired labor in the sample villages is contracted

for wage payments rather than for the share of rice. And if the worker

is contracted to do a certain activity (e.g., transplanting or harvest-

ing) , he is not required to do something else. In the sample villages,

labor in all activities, except for post-harvesting, is contracted on

a piece-rate (per rai) basis in order to avoid effort shirking. Since

post-harvesting activities do not permit much effort shirking, wage

rates are paid on a time-rate (per day) basis. It is interesting to

note here that when labor markets had just evolved in these sample

villages, labor in all activities was contracted on a time-rate basis,

which allowed for effort shirking. Despite the shirking possibility,

21. Gama is a certain kind of labor arrangements prevailing in the
Philippines. While labor is contracted for harvesting and is
getting one-sixth of the rice share, he will be required to weed
the field as well (Roumasset, 1980).
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shirking tends to be low when markets have just evolved,because personal

ties have not yet given way to impersonal relations prevailing in commer

cial transactions. But as the development of markets proceeds, some ar

rangements (e.g., piece-rate payments) have evolved so as to minimize

effort shirking, though quality shirking prevails. Piece-rate payments

also tend to be chosen for unskilled (arduous) tasks where quality shirk

ing is easy to monitor. For skilled tasks, where quality shirking is

hard to monitor, they are usually done by farm operators themselves.

Although transaction costs turn out to be higher as development

proceeds, excess burden (i.e., the summation of transaction costs, profit

loss from shirking, and profit loss from failure to specialize) associated

with market transactions tends to be lower than that associated with

family transactions. This is due to a fall in the last component as

specialization proceeds with development. Even though development may

result in higher shirking associated with the use of markets, despite the

piece-rate payments, it becomes efficient in this later stage of develop

ment to accept high agency costs (i.e., the summation of transaction

costs and profit loss from shirking) in order to exploit gains from

specialization associated with the use of markets. Consistent with the

agricultural ladder thesis, as development goes on, hired labor tends to

specialize in arduous tasks (transplanting, weeding, and harvesting),

occupying the bottom rung of the agricultural ladder. Teams of special

ized hired labor are also used to replace unskilled labor. Adult family

labor moves up the ladder by specializing in less arduous tasks (applica

ti~of some labor-saving techniques) at the same time that children

move from farm work to specializing in non-farm work (schooling).

Higher degree of specialization implies higher opportunity costs
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of wife's time as well as higher investments in human capital--both

in farm operators themselves and in children. Wife's imputed daily

wage rate, as the measure of the opportunity costs of wife's time, is

documented in col. 17 of Table 4.2 to be as high as »55.63.

With respect to investments in farm operators themselves, a large

number of farm operators in this area have been moving higher up the

ladder by migrating to the Middle East. 22 This pattern of migration

can be viewed as one form of investments in human capital. Being a

development center itself, the progressive area has attracted potential

migrants from other less-developed rural areas, while farmers in this

area have been accumulating wealth by migrating to Saudi Arabia.

Investments in children--both education and health--also increase

as farm operators move up the ladder. Columns 18 and 19 of Table 4.2

report, respectively, the level of expected child education to be as

high as 10.53 years and the incidence of poor child health as low as

0.375.

With higher investments in children and their lower potential bene-

fits, the associated fertility is thus lower. Lower fertility is also

associated with successful family-planning programs, which provide

family-planning supplies at lower costs, in particular objective costs

(i.e., time and monetary costs). Subjective costs (e.g., the fear/belief

that family-planning practices cause adverse side effects as well as

childlessness) have remained high for some sample households. Columns

20-22 of Table 4.2 show that fertility has declined from 5.68 births

22. In some villages in such a highly-developed district as Manohrom
in the progressive area, almost all of the household heads have
been migrating to Saudi Arabia.
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in the past generation to the present actual level of 3.65 births or

the present desired level of 3.30 births. The gap between the actual

and the desired levels indicates that there exists a contraceptive

failure. And since some of the sample households have not yet completed

childbearing, the gap will even be wider after childbearing has been

completed. Family-planning practices per exposure period and time costs

associated with the practices are shown in cols. 23 and 24 of the same

table to be 0.535 and 46.38 minutes respectively.

Table 4.8 below shows that among the available family-planning

techniques, birth-control pills are the most popular technique prac

ticed in this area (i.e., about 47.5 percent of the sample households

use birth-control pills, while 7.5 percent have never practiced contra-

ceptions at all).

Table 4.8

Frequency Distribution of Family-Planning Techniques Adopted
in the Progressive Area

Village

Not
Use
Any Vasectomy Tubectomy

Depotmedroxy
Projesterone

IUD Acetate
Oral
Pills Condom

11 12.5 37.5 12.5 37.5

12 25 12.5 62.5

13 12.5 50 12.5 25

14 37.5 62.5

15 12.5 12.5 25 50

Average 7.5 5 27.5 12.5 47.5of All

Source: Field Survey
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Based on the stylized transition of both periods~ it is obvious

that prior to the market evolution, strong social ties and obligations

within traditional families allowed farmers to minimize transaction

costs or excess burden (i.e., to be in the second-best efficiency

position) by relying on own child labor. Exchange with markets would

involve substantial transaction ~osts, risks, and uncertainties. More

reliance on family transactions implies higher economic benefits and lower

costs of children. Coupled with the fact that modern family planning

was not yet available, the resulting fertility was high.

The evolution of labor markets and the corresponding labor inten

sification during the early transitional period, as caused by the forces

on the supply side (population pressure and the adjustment in inheri

tance practice) and those on the demand side (specialization and

economies of scale in supervision) as well as government-sponsored

development programs (the Green Revolution), were associated with lower

benefits and higher costs of children. In the late transitional stage,

both high transaction costs and rapid increase in wage rates have

induced farm households to shift from more reliance on labor markets

(hired labor) to labor-saving arrangements in order to save transaction

costs. However, the dependence on hired labor has remained high in the

activities for which labor-saving techniques have not yet evolved (e.g.,

transplanting and harvesting). Although transaction costs, which are

one component of excess burden, increase with development, excess

burden associated with the use of markets appears to be lower than that

associated with the use of families, because specialization is enhanced

in the process of market penetration. With more reliance on both labor

using and labor-saving arrangements, the benefits of children have
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declined, and so has fertility. The decline in fertility has also been

associated with greater contraceptive practices caused by the lower costs.

4.3.2b The Newly-Settled Area

Khon Kaen province was chosen as the sample of the newly-settled

area. The province has a total area of about 10,926.25 square kilometers,

a total population as of 1980 of 1,354,855, and a physiological density

of 124 per square kilometer. 23 It is about 450 kilometers away from

Bangkok. It is the most progressive province located in the most

stagnant region (i.e., the Northeast) of Thailand. The province was

designated a development center for the Northeast in 1962 and a growth

pole for the Northeast in 1972. 24 As such, it has been experiencing

the fertility transition since 1970, which was slow until after 1975

(see Pardthaisong, 1980). The rate of population growth in Khon Kaen

dropped from 42.91 percent in 1947-1960 (i.e., 3.30 percent annual

average) to 24.24 percent in 1960-1970 (i.e., 2.42 percent annual aver

25age). Physiological density in Khon Kaen has remained high, with the

level of 96 per square kilometer in 1970 as against 124 per square ki10-

meter in 1980, as a result of high fertility prior to the transitional

period.

Like some other provinces in the Northeast, Khon Kaen possesses

low quality soil and improper topography for agriculture. Yet, in the

23. See Statistical Yearbook of Thailand, op cit.

24. See the National Economic Development Plan (1962-1966) and the
Third National Economic and Social Development Plan (1972-1976).

25. See Statistical Yearbook of Thailand, op cit.
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northern part of the province, wherein the newly-settled area is situ-

ated, farmers have benefited from the Nampong Irrigation Project. The

newly-settled area selected as the sample is called "Nikhom Ubonratana"

or "Nikhom Nampong" located on the northern part of the province, about

2636 kilometers away from the main district of Khon Kaen. It covers

a total area of 373,900 rais, an already-allocated area of 30,345

rais,and a total population of 12,585. The resulting physiological

density is 0.415 per rai. The purpose of this land settlement program,

which was established in 1964, is to resettle those who were flooded

(about 4,000 households) following the construction of the Ubonratana

dam. So far, the program has been able to resettle about 2,023 house-

holds, each of which has been given a total area of 15 rais (i.e., two

rais for housing and 13 rais for cultivating). These households have

been classified into 44 villages. The average household income per

year is about ~12,500.27 Rice is grown as main crop, while sugar cane,

kenaf, or cassava as second crop, only in a small number of the villages

in this area. All the rest have either one of these cash cro~s as their

main crop. Since the transition in the newly-settled area has been a

recent phenomenon, the transition may be described for the period of

1975-1982 below.

The newly-settled area has been experiencing a rapid increase in

labor intensification since the mid-1970s, marked by the adoptions of

labor-intensive cash crops (e.g., sugar cane, kenaf, and cassava) and

26. "Nikhom" is the Thai word for the "newly-settled area" and
"Ubonratana" is the name of the dam on the Nampong river.

27. See Document of the Land Settlement program, 1982.
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HYVs (e.g., RD-6). The increased demand for labor has been reflected

in a dramatic increase in the real wage rate index from 0.076 in the

mid-1970s to 0.180 at present (see cols. 1 and 2 of Table 4.9). This

has offset the unfavorable effect on wage rates of an increase in the

supply of labor, which results from high fertility and increased migra

tion into the area following the establishment of the land settlement

program. Though increased substantially, wage rates in this area has

been relatively low compared to those in the progressive area. Despite

the rapid increase in wage rates, the newly-settled area has been in

the labor-using phase. Throughout most of the period, labor-saving

techniques have remained costly relative to labor-intensive methods.

Only toward the end of the period have wage rates increased sufficiently

that a few sample households have resorted to tractors.

During this period, transaction costs of using hired labor are also

low due to market linkages among villages and greater available supply

of labor resulting from high fertility and in-migration. Most labor is

hired from within the villages themselves and from some other nearby

villages. Farm operators therefore know hired labor well enough to

develop a certain degree of the "F-connection". And because markets

have just evolved, personal ties have not entirely given way to imper

sonal relations that accompany the development of markets. As a result,

shirking costs are low, and so are supervision costs, which are part of

transaction costs. Supervision time is even mitigated because faL-W

operators work with hired labor most of the time, in which case no extra

supervision time is much needed. Columns 3 and 4 of Table 4.9 show that

transaction costs per manday of hired labor are al.60 and supervision

time per manday of hired labor is 0.020 day.



TABLE H
Characteristics of the Five Sample Villages in the Newly-Settled Area 28

Village29 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

6 0.069 0.167 2.27 0.041 210.42 105.0 3,466.8 4,332.4 2,005.1 35.12 22.00 0.000

7 0.069 0.167 1.67 0.018 237.29 115.0 3,146.9 4,139.9 1,746.3 40.75 19.00 0.106

8 0.087 0.220 0.17 0.000 178.75 115.0 2,679.6 4,018.5 1,869.9 39.62 20.88 0.000

9 0.087 0.200 2.01 0.014 203.31 115.0 4,203.8 5,556.8 2,074.6 31.87 28.13 0.000

10 0.069 0.167 1.86 0.026 255.01 100.6 5,147.6 6,120.7 2,436.1 36.87 23.38 0.241

Average 0.076 0.180 1.60 0.020 216.95 110.1 3,728.9 4,833.7 2,026.4 36.85 22.68 0.070of All

(13) (14) (I5) (16) (I7) (18) (19) (20) (21) (22) (23) (24)

0.168 0.842 0.135 12.37 25.56 7.11 0.500 6.75 5.38 5.00 0.424 223.12

0.185 0.774 0.199 12.57 25.65 7.47 0.750 5.81 4.13 3.88 0.287 153.75

0.082 0.933 0.039 11.57 30.11 7.75 0.500 7.25 3.50 3.50 0.461 140.62

0.220 0.877 0.081 12.14 30.57 7.56 0.250 8.69 3.75 3.88 0.591 153.75

0.184 0.709 0.266 11.99 25.40 10.20 0.250 6.13 3.88 3.50 0.687 135.00

0.168 0.827 0.144 12.13 27.46 8.02 0.450 6.93 4.13 3.95 0.490 161.25

Source: Field Survey

28. See Appendix C for the measurement of the variable used in each column and see Table 4.18 for the variable name in each column.

29. Village nos. 6-10 refer, respectively, to village nos. 7 and 10 (in the subdistrict of Khoen-Ubonratana), village nos. 12
and 14 (in the subdistrict of Muangwan), and vil1.age no. 9 (in the subdistrict of Khoen-Ubonratana).

....
1Il
1Il
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Although double cropping is not possible in this area, cash crops,

which are labor-intensive in nature, have been widely grown. Within

the sample villages, whose main crop is rice, the majority of households

still rely heavily on traditional varieties despite the availability

of HYVs (e.g., RD-6). As expected, productivity is relatively low.

As shown in col. 5 of Table 4.9, average yields per rai of traditional·

varieties and HYVs combined for wet season alone are 216.95 kilograms.

Low productivity indicates low land rents, low income, and low food

consumption. Shown in cols.6-9 of the same table are rents per rai,

agricultural income per head, total household income per head, and

food consumption per adult equivalent, which have the values of ~110.1,

~3,728.9, ~4,833.7, and ~2,026.4 respectively. Low productivity also

helps explain why wage rates, though increasing from the past level,

are relatively low and why labor-using technology is the dominant form

of technological changes.

None of the labor-saving technological changes (e.g., tractors,

wetland broadcasting, teams of specialized hired labor, herbicides,

winnowers, and threshers) have occurred in the sample villages in this

area. Farmers there still depend on buffaloes, transplanting, hand

weeding, and hand threshing. With a few exceptions, in three out of

the five sample villages (i.e., village nos. 12, 14, and 9), land

preparation in cash-crop fields has been done largely by tractors since

the early 1980s, while that in rice fields done by buffaloes. Interest

ingly enough, such a labor-saving technological change has not evolved

within these villages themselves. Rather, tractor services are hired

from some other villages in which this technique has evolved. These

villages are the ones that rely entirely on cash crops. Table 4.10
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shows that 10 percent of the sample households use their own buffaloes

for rice fields and rent tractors for cash-crop fields, while 80 percent

use their own buffaloes for both rice and cash crops, and the remaining

10 percent rent buffaloes for both rice and cash crops.

Table 4.10

Frequency Distribution of Ownership of Buffaloes and Land
Preparation Techniques Adopted in the Newly-Settled Area

Buffaloes (owned)
Buffaloes (rented) Buffaloes (owned) for rice and

for both rice for both rice Tractors (rented)
Village and cash crops and cash crops for cash crops

6 100

7 25 75

8 25 50 25

9 87.5 12.5

10 87.5 12.5

Average 10 80 10of All

Source: Field Survey

Average farm size owned in this area, as shown in col. 11 of Table

4.9, is about 22.68 rais, which is greater than the size allocated by

the land settlement program (i.e., 13 rais for cultivating and two rais

f h ' 30or ousingj.

greater farm size in excess of the allocated size, this is usually done

30. Column 10 is included just to give an idea of average farm size
owned in the past generation (i.e., 36.85 rais). It is, however,
not comparable to col. 11 simply because col. 11 represents farm
size owned in the present generation as acquired from the land
settlement program, rather than from inheritance practice.
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31at the expense of some other households. As a consequence, both the

tenancy and landless classes have emerged during this period. As docu-

mented in col. 12 of the same table, tenancy rate is about 0.070.

Tenurial arrangements in the newly-settled area do not vary much.

Share contracts have just evolved in some of the sample villages (i.e.,

village nos. 9 and 10), while leasehold contracts have not yet occured.

As stated earlier, unlike leasehold contracts, share contracts tend to

have the advantage of cost sharing. Table 4.11 below shows that the

majority of the sample households (about 52.5 percent) are owner

operators who also use hired labor.

Table 4.11

Frequency Distribution of Tenurial Arrangements
in the Newly-Settled Area

Village

6

7

8

9

10

Average
of All

Pure Owner
Operator

(not hire
in labor)

12.5

37.5

37.5

17.5

Part Owner or
Part Share Te
nant (not hire

in labor)

12.5

12.5

50

12.5

12.5

20

Share
Tenant

(hire in
labor)

12.5

2.5

Part Owner
or Part Share
Tenant (hire

in labor)

12.5

25

7.5

Owner
Operator
(hire in
labor)

75

75

12.5

50

50

52.5

Source: Field Survey

31. Although the newly-settled area covers a vast area of unsettled
land, the households there are not allowed to occupy the land that
is not allocated to them. In this way, except for some households
which have been able to expand their land illegally, greater farm
size owned will only be acquired at the cost of some other households
(e.g., by buying out land from those households or forfeiting land
from those who are unable to pay debts).
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The evolution of the landless class and labor-using/land-saving

technological changes implies more reliance on labor markets and less

on family labor. The use of family labor, including child labor~ though

reduced, has remained high. As shown in cols. 13 and 14 of Table 4.9,

family transactions in terms of child labor/total labor and family labor/

total labor are 0.168 and 0.827 respectively. Market transactions (i.e.,

hired labor/total labor) are shown in col. 15 of the same table to be

0.144. And because the newly-settled area has been in the stage of

labor-using, labor intensification tends to be high. This is confirmed

by the figure in col. 16 of the same table, in which total labor per

rai is as high as 12.13 mandays.

As regards labor arrangements, like in the progressive area, hired

labor in the newly-settled area is contracted for wage payments and not

for the share of rice. If the worker is contracted for doing any partic

ular task, he is not required to do some other additional tasks. Since

labor markets have just evolved in this area, social ties and bonding

still prevail to the extent that shirking associated with the use of

markets (hired labor) is low. Hired labor is therefore contracted on a

timerate (per day) basis in all activities. Yet, in some of the sample

villages (village nos. 12 and 14), which are more exposed to markets,

daily wage rates for the pulling of seedlings have recently been switched

over to piecework wage rates to minimize shirking, thus stimulating

faster work. The use of exchange labor has been declining in three of

the five sample villages (e.g., village nos. 12, 14, and 9), but has

remained high in the other two villages.

Excess burden (i.e., the summation of transaction costs, profit

loss due to shirking, and profit loss due to failure to specialize)



160

associated with the use of markets tends to remain high in the newly

settled area compared to that associated with the use of family transac

tions. This is because markets have just developed and specialization

not much enhanced. That is, teams of specialized hired labor have not

yet evolved and farm operators have just begun to move up the agricul

tural ladder by engaging in some less arduous tasks (e.g., applications

of fertilizer and other chemicals) and by employing hired labor to help

them and thier children do arduous tasks (e.g., transplanting, weeding,

and harvesting).

With a small increase in the degree of specialization, the concomi

tant increase in the opportunity costs of wife's time is thus small.

Wife's imputed daily wage rate, as a measure of the opportunity costs

of wife's time, is documented in col. 17 of Table 4.9 to be ~27.46.

The associated increases in child qua1ity--both schooling and health--are

also low. These are shown in cols. 18 and 19 of the same table, in

which the expected level of child education is 8.02 years and the inci

dence of poor child health is 0.450.

As farm operators gradually replace own child labor by hired labor

in the process of labor-using technological changes, the economic bene

fits of children decline, and so does fertility. The gradual decline

in fertility is also associated with a gradual increase in family-plan

ning practices as caused by their lower costs. Nevertheless,

subjective costs have remained high. Columns 20-22 of Table 4.9 show

that fertility has declined from the past level of 6.93 births to the

present actual level of 4.13 births or the present desired level of

3.95 births. The difference between the actual and the desired levels,
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which will even be greater after actual childbearing has been completed,

is attributable to a contraceptive failure. Columns 23 and 24 document

the levels of family-planning practices per exposur~ period and time

costs of the practices. The figures are 0.490 and 161.25 minutes res-

pective1y. Since the villagers in the newly-settled area have easy

access to the fami1y-planning/hea1th-care center of the main district,

there is no such program at the village level. As a result, time costs

in col. 24 appear to be relatively high.

Among the available family-planning techniques, tubectomy is shown

in Table 4.12 below to be the most popular method adopted by 57.5 per-

cent of the sample households. About 10 percent of the sample house-

holds have not practiced contraceptions at all.

Table 4.12

Frequency of Distribution of Family-Planning Techniques Adopted
in the Newly-Settled Area

Village

Not
Use
Any Vasectomy Tubectomy

Depotmedroxy
Projesterone

IUD Acetate
Oral
Pills Condom

6 12.5 25 37.5

7 25 25

8 12.5 75 12.5

9 87.5

10 12.5 75 12.5

Average 10 2.5 57.5 12.5
of All

Source: Field Survey

12.5 12.5

37.5 12.5

12.5

12.5 5

As deduced from the stylized transition delineated above, labor-

using/land-saving technological changes respond partly to low wage rates
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riuring the beginning of the transitional period and partly to agricul

tural development programs supported by the government (e.g., promotions

of labor-intensive cash crops and HYVs of rice). Similar to those in the

progressive area, the former response conforms to the induced innovation

view (Binswanger and Ruttan, 1978), whereas the latter response explains

why labor intensification and/or labor demand increase inspite of the

substantial increase in wage rates over time. Again, like in the pro

gressive area, the evolution of labor markets or the landless class

cannot be explained by the induced innovation view because this view

deals only with the increase in labor intensification and not the evolu

tion of labor markets. The latter may therefore be explained by the

theory of the evolution of labor markets, which divides factors under

lying the evolution into the supply and demand sides (Roumasset and

Smith, 1981). On the supply side, as mentioned earlier, the combined

forces of high fertility and increased in-migration following the land

settlement program have led to the evolution of the supply of hired

labor or the landless class. On the demand side, more reliance on hired

labor has been a result of lower transaction costs or the "F-connection"

between farm operators and hired labor, which has accompanied the

development process.

The story of the evolution of labor markets in this area is also

consistent with the agricultural ladder hypothesis since such an evolu

tion makes possible for farm operators to gradually move up the ladder

by engaging in less arduous tasks and replacing their labor, including

child labor, by hired labor in arduous tasks. However, the process of

moving up the ladder tends to be slow because population pressure is

not so high as to allow land values to appreciate much. The transition
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from family-dominated transactions to market-dominated transactions has

taken place at about the same time that family planning has become

widely known. Gradual fertility transition has therefore resulted.

4.3.2c The Stagnant Area

Srisaket province, which was selected as the sample of the stag-

nant area, covers a total area of 8,869.84 square kilometers and has

a total population as of 1980 of 1,082,121. The resulting population

density is 122 per square ki1ometer. 32 The population growth rate has

increased from 27.30 percent in 1947-1960 (i.e., 2.1 percent annual

average) to 32.42 percent in 1960-1970 (i.e., 3.24 percent annual aver

33age). Fertility level there has remained high throughout the period

of 1960-1'975 (see Pardthaisong, 1980). The province is located about

600 kilometers away from Bangkok and has been one of the most stagnant

provinces in the Northeast of Thailand, with the lowest yearly household

income (i.e., ~4,124 as compared to the average for the whole northeast

ern region of ~4,99l) and the second highest density of poverty.34

About 85.5 percent of the total cultivated area in this province is

rainfed. Coupled with salty and infertile soil, average yields per

rai of rice is as low as 230 ki10grams. 35 HYVs (e.g., RD-ll and RD-15)

used to be experimented with early this decade. But with poor soil

and topography conditions, they were doomed to failure. On the whole,

32. See Statistical Yearbook of Thailand, op cit.

33. See Statistical Yearbook of Thailand, op cit.

34. See Document of Rural Development Policies, 1982.

35. See Official Summary Report of Srisaket Province, 1982.
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the province has not yet undergone any form of transition--be it

economic or demographic.

The province has been designated a target of the poverty allevia-

tion programs according to the current Fifth Five-Year National Economic

and Social Development Plan. The programs are composed of the follow-

ing three phases: first, village activities plan (e.g., fishery project,

water resources construction project, small animal project, cattle bank,

rice bank, and rural poor development project); second, basic public

services plan (e.g., district hospitals construction project, basic

public health project, nutrition project, agricultural credit for the

rural poor project, legal advice for the rural poor project, supplemen-

tary books for the rural poor project, and clean water supply for the

rural poor project); and third, production plan (e.g., food production

for nutrition project, upland rice project, soil improvement using

organic matters project, and northeast saline soil development pro

. t ) 36Jec .

Two out of the five sample villages have been identified, under

the current economic and social development plan, as the "poverty areas".

These 'two villages are village nos. 4 and 2 in the subdistrict of Yang

and Namkham respectively. The other three sample villages are not

much better off than these two. Following the present economic and

social development plan, rice and cattle banks have been established

in the village no. 4, while only a cattle bank has been established in

the village no. 2.

36. See the Fifth National Economic and Social Development Plan
(1982-1986).
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Because labor markets have not yet evolved in these two villages,

wage rates are not available. And because the use of hired labor has

been a recent phenomenon in the other three sample viliages, wage rates

are not available in the past and are expected to be low at present. The

present real wage rate index is documented in col. 2 of Table 4.13 to

be 0.167 in each of these three villages.

Transaction costs of using hired labor in the three sample villages,

in which hired labor is used, are also low due to greater available sup

ply of hired labor than the demand and to small-scale production within

these villages. Supervision costs, which are part of transaction costs,

are negligible, because the existence of strong social ties and bonding

makes shirking prohibitive. Theoretically, however, transaction costs

tend to be high'prior to development due to high transportation, search

ing, and supervision costs associated with a lack of market linkages

among villages. But since hired labor used in these three sample

villages comes from within the own villages, the resulting transaction

costs are therefore low. Transaction costs per manday of hired labor

and supervision time per manday of hired labor are reported in cols.

3 and 4 of Table 4.13 to be ~0.334 and 0.00 day respectively.

In the five sample villages, technological changes--be they

labor-using or labcr-saving--have not yet taken place. Because neither

double cropping nor second cropping is possible and because the produc

tion is for their own subsistence rather than for markets, the majority

of farmers in the sample villages usually migrate to look for off-farm

employment in the main districts/towns during the slack period.



TABLE 4.13

Characteristics of the Five Sample Villages in the Stagnant Area 37

Village38 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 u.a. n.a. n.a. n.a. 137.84 70.0 1,695.2 2,424.9 1,421.3 37.50 16.63 0.015

2 n.a. n.a. n.a. n.a. 168.15 10.0 1,185.1 2,431.8 1,666.9 31.50 12.50 0.000

3 n.a. 0.167 0.045 0.000 168.22 100.0 3,214.2 4,639.1 2,508.1 62.25 19.13 0.042

4 n.a. 0.161 0.859 0.000 249.14 100.0 3,982.1 4,917.1 3,062.7 44.38 20.63 0.000

5 n.a. 0.161 0.098 0.000 234.46 81.5 2,440.0 3,135.9 1,999.4 24.38 10.38 0.199

Average n.a. 0.167 0.334 0.000 191. 80 85.5 2,515.5 3,631.2 2,132.9 41.20 15.85 0.063of All

(13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

0.400 0.965 0.000 12.88 20.12 5.56 0.150 6.19 5.63 4.63 0.253 180.00

0.090 0.933 0.000 12.48 21.08 6.45 0.625 6.06 4.38 4.13 0.382 180.00

0.274 0.899 0.047 12.86 26.25 7.65 0.875 7.00 4.38 4.13 0.318 143.12

0.183 0.908 0.056 10.35 25.02 9.26 0.125 5.:.0 4.00 3.88 0.522 128.15

0.178 0.897 0.020 11.94 25.10 8.64 0.625 5.63 4.00 4.38 0.542 53.13

0.225 0.920 0.025 12.10 23.51 7.51 0.600 6.08 4.48 4.23 0.416 137.00

~: Field Survey

37. See Appendix C for the measurement of the variable used in each column and see Table 4.18 for the variable name in each column.

38. Village nos. 1-5 refer, respectively, to village nos. 4, 2, 7, 5, and I in the subdistricts of Yang, Namkham, Nongkhrok,
Khoon, and Khampaeng.

.....
0'
0'
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Adoptions of HYVs have been unsuccessful due to poor soil. Tra-

ditional varieties produce low productivity. As shown in col. 5 of

Table 4.13, yields per rai of traditional varieties for wet season alone

are 191.80 kilograms. Low yields per rai tend to be associated with

low land rents, low income, and low food consumption. Columns 6-9 of

the same table show that rents per rai, agricultural income per head,

total household income per head, and food consumptio~ per adult equiva-

lent are, respectively, equal to ~85.5, ~2,5l5.5, ~3,63l.2, and ~2,132.9.

None of the labor-saving techniques (e.g., tractors, wetland broad-

casting, teams of specialized hired labor, herbicides, winnowers, and

threshers) has been adopted. Farmers in this area still rely on buffa-

loes, transplanting, hand weeding, and hand threshing. It is shown in

Table 4.14 below that 80 percent of the sample households use their own

buffaloes for land preparation, while the remaining 20 percent do not

have their own buffaloes.

Table 4.14

Frequency Distribution of Ownership of Buffaloes
in the Stagnant Area

Village Buffaloes Rented Buffaloes Owned

1 25 75

2 50 50

3 100

4 12.5 87.5

5 12.5 87.5

Average 20 80
of all

Source: Field Survey
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Average farm size owned in this area has declined substantially,

from 41.20 rais in the past generation to 15.85 rais at present, as

shown in cols. 10 and 11 or Table 4.13. The dramatic decline in farm

size is attributable to high fertility and a lack of adjustment in

inheritance practice. Without any such adjustment, farm size has to

be divided among all children. As a result, average farm size owned

is reduced and the tenancy class has emerged. Yet, the landless class

has not evolved. Even though there exists the use of hired labor in

three out of the five sample villages, the laborers hired do not belong

to the landless class. Rather, they are themselves small farm operators

who hire out their labor simply to supplement their income. Because

the tenancy class has recently formed, average tenancy rate is expected

to be low. It is shown in col. 12 of Table 4.13 to be 0.063.

In these three villages, share contracts, which allow for cost

sharing, have just evolved. With low land quality, there is no explicit

input sharing and the landlords there get only one third, rather than

one half, of the production. Table 4.15 shows that the majority of the

sample households (about 70 percent) are pure owner operators who do not

hire in any labor.

In the three sample villages that use hired labor, wages in kind

still prevail to great length, implying a low degree of development of

labor markets. Also, since there is only a small number of households

in these villages that use hired labor, the use of family labor, includ-

ing own child labor, and exchange labor still dominate. This is shown

in cols. 13-15 of Table 4.13, in which family transactions, as measured

by child labor/total labor and family labor/total labor, are as high

as 0.225 and 0.920, respectively, and market transactions (i.e., hired
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Table 4.15

Frequency Distribution of Tenurial Arrangements
in the Stagnant Area

Share
Pure Owner Part Owner or Tenant Part Owner Owner

Operator Part Share Te- (hire or Part Share Operator
(not hire nant (not hire in Tenant (hire (hire in

Village in labor) in labor) labor) in labor) labor)

1 100

2 100

3 75 12.5 12.5

4 25 75

5 50 25 12.5 12.5

Average 70 7.5 2.5 20of All

Source: Field Survey

labor/total labor) as low as 0.025. Labor intensification (i.e., total

labor per rai) is also high (about 12.10 mandays) as shown in col. 16

of the same table. Table 4.16 below indicates that only 22.5 percent

of the sample households use hired labor.

Because labor markets have just evolved in three out of the five

sample villages, strong personal ties, which make shirking prohibitive,

have remained. Hired labor in all activities is therefore contracted

on a time-rate (per day) basis. And if a worker is contracted for doing

any particular task, he is not required to do some other tasks.

Excess burden (i.e., the summation of transaction costs, profit

loss from shirking, and profit loss from failure to specialize) asso-

ciated with the use of markets tends to remain high compared to that

associated with the use of family labor (despite the existing low levels
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Table 4.16

Frequency Distribution of Hired Labor Used
in the Stagnant Area

Village Not Use Hired Labor

1 100

2 100

3 87.5

4 25

5 75

Average 77.5of All

Use Hired Labor

12.5

75

25

22.5

Source: Field Survey

of the first two components) because of a low degree of specialization.

There are no teams of specialized hired labor in existence. Both farm

operators and their children are still at the bottom rung of the agri-

cultural ladder, doing arduous tasks. This reflects low opportunity

costs of wife's time. Column 17 of Table 4.13 reveals that wife's imputed

daily wage rate is as low as ~23.5l.

Since own child labor is the main source of labor, the potential

benefits of children have remained high, and so has the fertility level.

Child quality (i.e., schooling and health) and family-planning practices,

on the other hand, appear to be low. Columns 18-19 of Table 4.13 report

the expected level of child education and the incidence of poor child

health. The figures are 7.51 years and 0.600 respectively. Columns

20-22 of the same table compare the level of past fertility with the

present actual or desired levels. Although fertility is shown to decline

from 6.08 births to 4.48 or 4.23 births, the present levels--both actual
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and desired--have remained high. The gap between the actual and desired

levels reflects a contraceptive failure. Family-planning practices per

exposure period, as a result, are shown, in col. 23 of the same table, to

be low (about 0.416). Low contraceptive practices are associated with

high costs of contraceptions, particularly subjective costs. Many sample

households in this area are discouraged to use family planning, because

they are afraid of having adverse side effects (e.g., headache and weary

muscles, leading to sickness) as well as childlessness. Time costs are

also high (about 137 minutes) as shown i~ col. 24 of the same table.

Table 4.17 below reports family-planning techniques adopted by the

sample households. The most popular techniques are tubectomy and oral

pills as each of the techniques is adopted by 30 percent of the sample

households. And about 20 percent of the sample households have never

practiced contraceptions at all.

Table 4.17

Frequency Distribution of Family-Planning Techniques Adopted
in the Stagnant Area

Village

Not
Use
Any Vasectomy Tubectomy

Depotmedroxy
Projesteroneo Oral

IUD Acetate Pills Condom

37.5

12.5

1

2

3

4

5

Average
of All

37.5

25

25

12.5

20

25

5

25

37.5

50

25

12.5

30

12.5

5

25

25

10

50

62.5

30

Source: Field Survey
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From the story of the sample villages outlined above, it is appar

ent that the transition from family-dominated transactions to market

dominated transactions has not yet taken place. Three of the five sample

villages have just started to enter the transition as labor markets

have just evolved. Nevertheless, the class of landless labor has not

yet formed. Hired laborers are themselves farmers who hire out their

labor because they own small amounts of cultivated land. The class of

share tenants has just evolved and inheritance practice not yet

adjusted. The prevailing wage rates, transaction costs, and productiY

ity are low, while excess burden is high. Neither labor-using nor

labor-saving technological changes have occurred. Family labor, partic

ularly own child labor, is still the main source of labor, thus imply

ing high economic benefits of children. Coupled with the fact that the

villagers have just begun to practice family planning, the resulting

fertility level has remained high, though declined somewhat.

4.3.2d The Three Areas Compared

Since the progressive area has been characterized by two phases

of transition [i.e., labor-using (1965-1975) and labor-saving (1976

1982) phases] and fully-developed labor markets, the resulting wage

rates are high. Columns 1 and 2 of Table 4.18 reveal that the real

wage rate index in this area increases substantially from 0.178 in the

mid-1970s to 0.354 in the early 1980s. Due to large-scale production,

intensive adoptions of HYVs, and rapid out-migration to the Middle East,

the progressive area has been faced with the problem of labor scarci

ties. As a consequence, labor-saving techniques (e.g., tractors,

wetland broadcasting, herbicides, winnowers, and threshers) have been
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resorted to. This phenomenon is consistent with the theory of induced

innovation (Binswanger and Ruttan, 1978), in which high wage rates tend

to induce labor-saving technological changes. The adoptions of tractors,

however, do not depend entirely on the level of wage rates. Large-scale

production and double cropping practices render the use of tractors

inevitable, because tractors can plow much faster and more deeply.

The real wage rate index in the newly-settled area also increases

dramatically from 0.076 in the mid-1970s to 0.180 at present (see cols.

1 and 2 of the same table). Yet, the present real wage rate index in

this area is relatively low compared to that in the progressive area.

Because labor-saving techniques have remained costly relative to labor

intensive techniques, the newly-settled area has experienced only the

labor-using phase (1975-1982) in spite of the rapid increase in wage

rates. Nevertheless, the rising trend in wage rates has recently

encouraged a few sample households to use some labor-saving techniques,

mainly tractors.

In the stagnant area, which has not undergone any transition, wage

rates have remained low. The real wage rate index in the early 1980s

is the lowest (0.167) among the three sample areas. Wage rates for the

earlier period were not available because labor markets have only

recently evolved in some of the sample villages.

In constrast to the theoretical conceptualization, which predicts

that development tends to cause a fall in transaction costs of using

hired labor, thus inducing an increase in the use of hired labor,

transaction costs turn out to be the highest in the progressive area.

This situation, however, does not contradict the theory, because develop

ment has indeed led to market linkages among villages, which tend to
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reduce all sorts of transaction costs. But due to the problem of labor

scarcities in the progressive area, particularly during transplanting

and harvesting, farmers there have to search too far for hired labor.

This incurs substantial transaction costs, including supervision costs,

because farmers do not know hired labor well enough to develop a certain

degree of trus~ and reliability. Since a large number of hired labor

used in the progressive area comes from some distant districts, in the

newly-settled area from the nearby villages, and in the stagnant area

from within the own villages, transaction costs (see col. 3 of Table

4.18), including supervision time (see col. 4 of the same table), appear

to be the highest in the progressive area (~4.78 and 0.028 day) and

the lowest in the stagnant area (~0.33 and 0.000 day). Those in the

newly-settled area fall in between (~1.60 and 0.020 day). Consistent

with high wage rates, high transaction costs in the progressive area

have induced farmers to switch over to labor-saving arrangements.

Although agency costs (i.e., the summation of transaction costs and

profit loss from shirking) turn out to be high in the progressive area,

excess burden (i.e., the summation of agency costs and profit loss from

failure to specialize) associated with the use of markets tends to be

lower than that associated with the use of families, because specializa

tion is enhanced with development. It is thus efficient to accept high

agency costs of using markets so as to exploit gains from specialization.

The present high wage rates in the progressive area tend to

accompany high productivity. Double-cropping practices are possible

only in the progressive area. It is shown in col. 5 of Table 4.18

that yields per rai of traditional varieties and HYVs, in particular

RD-S and RD-7, for both wet and dry seasons combined in this area are
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the highest (465.40 kilograms). In the stagnant area, HYVs (e.g., RD-1l

and RD-15) were tried but found not suited to the poor soil and topo

graphy conditions. Yields per rai of traditional varieties for wet

season alone in this area are the lowest (191.80 kilograms). Yields per

rai of traditional varieties and HYVs (i.e., RD-6) combined for wet

season alone in the newly-settled area are somewhat higher at 216.95

kilograms.

High yields per rai in the progressive area imply high land rents,

high income, as well as high food consumption. Columns 6-9 of Table

4.18 indicate that the levels of rents per rai, agricultural income per

head, total household income per head, and food consumption per adult

equivalent are the highest in this area (~4l8.0, ~9,876.7, ~12,597.0,

and ~3,113.5 respectively). Again, the newly-settled area ranks second

(~ll0<1, ~3,728.9, ~4,833.7, and ~2,026.4 respectively) and the stagnant

area ranks third (~85.5, ~2,5l5.5, ~3,63l.2, and ~2,132.9 respectively).

Another stylized pattern of the rural transition concerns the rela

tionship of the custom toward inheritance and economic development, In

the stagnant area, households still follow the practice of subdividing

the land among all children who wish to claim a share. This inheritance

practice has been associated with a severe decline in average farm size

(see cols. 10 and 11) from 41.20 rais to 15.85 rais since the past

generation (around 1960). In the progressive area, however, the

inheritance practice has adjusted to the availability of non-agricultural

occupations, especially for those with higher education. The typical

practice is to pass on the land to the eldest female. The other children

are given higher education and seek employment outside of the family

farms. The gradual acceptance of this new custom helps explain the
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40less dramatic decline in farm size from 30.58 rais to 18.22 raise

The resulting tenancy rate in the progressive area (0.304) is therefore

higher than that in the stagnant area (0.063) as reported in col. 12.

Average farm size owned in the newly-settled area, as shown in col.

11, is the highest (22.68 rais) as it is acquired through the land

settlement program, instead of through inheritance practice. Although

some households have been able to acquire greater farm size, which

renders average farm size owned in excess of the size granted by the

land settlement program, this is usually done at the cost of some

other households (see also footnote 31). As a result, average tenancy

rate in this area (0.070), as shown in col. 12, is somewhat higher than

that in the stagnant area but still lower than that in the progressive

area.

Agricultural organization has also evolved differently in the

three areas. As income increases in the progressive area, household

members have increasingly specialized in non-farm activities. Landless

workers have migrated in to occupy the lower rungs of the agricultural

ladder, especially the more arduous tasks (e.~., land preparation,

weeding, harvesting, and post-harvesting operations). The increased

specialization is reflected in a higher percentage of hired worker~

and a higher tenancy rate. In contrast, the limited opportunities in

the stagnant area are such that agricultural organization follows a

pattern similar to what Geertz (1963) describes in the Indonesian

40. Since the land in the progressive area is double-cropped, this
corresponds to a cropping-index adjusted farm size of more than
double that in the stagnant area.
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context as agricultural involution. That is, farm size shrinks to

accommodate population growth without substantial increase in landless

labor.

The evolution of the landless class in the progressive and newly-set

tled areas may be explained by the theory of the evolution of labor

markets (Roumasset and Smitri, 1981), which divides forces contributing

to the evolution of labor markets (i.e., the increasing percentage of

landless workers) into both the demand and supply sides. On the supply

side, rapid in-migration and originally high fertility coupled with

adjustment in inheritance practice have brought about an increasing

percentage of landless labor. On the demand side, the increasing per

centage of landless (hired) labor employed has been a result of special

ization and economies of scale in supervision costs associated with

the "F-connection" between farm operators and landless labor. This has

been accompanied by a fall in the use of family labor, including own

child labor. Columns 13 and 14 of Table 4.18 report family-dominated

transactions, as measured by child labor/total labor and family

labor/total labor, to be the lowest in the progressive area (0.118 and

0.425) and the highest in the stagnant area (0.225 and 0.920). Those

for the newly-settled area fall in the middle range (0.168 and 0.827).

Column 15 of the same table, on the other hand, shows that market

dominated transactions, as measured by hired labor/total labor, are the

highest in the progressive area (0.445) and the lowest in the stagnant

area (0.025). The newly-settled area, again, ranks second (0.144).

Because the progressive area has entered the labor-saving phase

of transition, labor intensification is expected to be lower than that

in the newly-settled area, which has now been in the labor-using phase,
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and that in the stagnant area, which has not yet entered the transition.

As shown in col. 16 of Table 4.18, total labor per rai in the progres

sive area appears to be the lowest (7.02 mandays), that in the newly-set

tled area the highest (12.13 mandays), while that in the stagnant area

the second (12.10 mandays).

Concomitant with labor intensification, specialization stratifies

society into increasing layers and expands the agricultural ladder

(Roumasset and Smith, 1981; Hayami and Kikuchi, 1981). Hired labor

tends to occupy the bottom rung of the ladder. Specialized teams of hired

labor for doing some of the more arduous tasks have evolved since the

late 1970s in the progressive area. Such evolution may be viewed as

labor-saving technological change because human capital (i.e., specialized

teams) replaces unskilled labor (Roumasset and Smith, 1981). As hired

labor specializes in arduous tasks, operator labor moves up the ladder

by specializing in less arduous or less time-intensive tasks (e.g.,

applications of labor-saving techniques and management-intensive tasks,

such as supervision), which contradict high fertility. This is associ-

ated with the increases in the opportunity costs of wife's time and in

the investments in human capital--both in farmers themselves and in

children. Column 17 of Table 4.18 indicates that the opportunity costs

of wife's time, in terms of wife's imputed daily wage rate, are the

highest in the progressive area (~55.63), the second highest in the

newly-settled area (~27.46), and the lowest in the stagnant area (~23.51).

In the process of investments in farm operators themselves, one

interesting pattern documented for the progressive area is that farm

operators have been accumulating wealth and climbing higher up the lad

der by migrating to the Middle East, particularly to Saudi Arabia.
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This has been a recent common phenomenon in this area. Being a rural

growth pole itself, the progressive area, however, has been the destina

tion of potential in-migrants from less-developed areas. Regarding the

investments in children, children shift from farm work to specializing

in non-farm activities (e.g., schooling) as farm operators move up the

ladder. As shown in col. 18 of Table 4.18, the expected level of chi1~

schooling is the highest in the progressive area, the second highest

in the newly-settled area, and the lowest in the stagnant area (10.53,

8.02, and 7.51 years respectively). Higher investments in children

implies higher rate of returns to such investments as a result of

lower child mortality or better child health. Column 19 of the same

table reports the highest incidence of poor child health in the stagnant

area (0.600), the second highest in the newly-settled area (0.450), and

the lowest in the progressive area (0.375).

In the process of specialization in the progressive area, more reli

ance on labor-saving arrangements as well as labor markets and less on

child labor imply lower economic benefits and higher costs of children.

Coupled with the fact that farmers in this area are fully aware of

modern birth control, the resulting fertility there is the lowest and

family-planning practices the highest. Cols. 20-22 of Table 4.18 show

the numbers of children ever born (CEB) in the past and at present as

well as the desired number of children at present. These numbers are

the lowest in the progressive area (5.68 , 3.65, and 3.30 births respec

tively), the second lowest in the newly-settled area (6.93, 4.13, and

3.95 births respectively), and the highest in the stagnant area (6.08,

4.48, and 4.23 births respectively). Although past fertility in the

newly-settled area appears somewhat higher than that in the stagnant
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area, present fertility is shown to be lower as expected. In all of

the three areas, the present actual levels of fertility (col. 21) are

higher than the present desired levels (col. 22), reflecting imperfect

contraceptive practices. And since a large number of our sample house

holds (52.5 percent) have not yet completed childbearing during the time

of the survey, the completed actual levels will ·even be higher than those

reported in col. 21.

In terms of family-planning practices per exposure period, col.

23 of Table 4.18 reports the highest level for the progressive area

(0.535) and the lowest level for the stagnant area (0.416). The newly-set

tled area, again, falls, in the middle range (0.490). Greater family

planning practices tend to be induced by the lower costs associated

with the practices, in particular objective costs (i.e., time and

monetary costs). Subjective costs due to misinformation (i.e., the

beliefs that family-planning practices cause adverse side effects as

well as childlessness) have remained high even for some households in

the progressive area. In col. 24 of the same table, time costs are

the lowest in the progressive area (46.38 minutes). However, these costs

appear to be lower in the stagnant area (137.00 minutes) than in the

newly-settled area (161.25 minutes). Since the newly-settled area is

located near the family-planning and health care center of the main dis

trict, there is no center available at the village level.

4.4 SUMMARY

This chapter synthesizes various studies of fertility in Thailand.

Both general background and empirical evidence were given first to pro

vide an overview of fertility behavior in Thailand. The field survey
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described in this study was then discussed in detail--both in terms of

sampling procedure and description of the three study areas (i.e., the

progressive, newly-settled, and stagnant areas). The theory extended

in Chapters II and III was subsequently applied to interpret the

stylized transition of rural households in the study areas.

It is apparent that the fertility transition in rural Thailand,

together with the increase in investments in human capital, is a

response to changes in both the demand-side and supply-side factors.

On the demand side, the decline in fertility is associated with less

reliance on family transactions and more on market transactions as well

as labor-saving arrangements induced by low excess burden associated

with the use of markets compared to that associated with the use of

families. Specifically, low excess burden of using markets implies that

farm operators move from the bottom rung of the agricultural ladder to

specializing in less time-intensive tasks (e.g., applications of some

labor-saving techniques) and employ hired labor for arduous tasks (e.g.,

transplanting, weeding, and harvesting). Children will switch over from

farm work to specializing in non-farm work (e.g., schooling) as farm

operators move higher up the ladder. Though agency costs of using mar

kets turn out to be high as development progresses, it is still efficient

to rely more on markets than on families so as to exploit gains from

specialization. In this way, both the evolution of labor markets and

labor-saving technological changes in the development process help ex

plain the fertility transition on the demand side. Regarding the supply

side, successful family-planning programs, which reduce various costs of

contraceptive practices, are responsible for explaining the transition.



CHAPTER V

THE EMPIRICAL MODEL. ESTIMATION PROBLEMS, AND TECHNIQUE

5.1 INTRODUCTION

The theoretical models developed in Chapters II and III provide a

1guideline for empirical analysis carried out in this chapter. The

analysis is based on the empirical model specified at the beginning of

section 5.2. Justifications for the measurements of each variable used

in the model are then discussed. This model portrays the relationships

among variables of interest as conceptualized from the hypotheses outlined

in Chapters II and III as well as from the stylized facts presented in

Chapter IV. In search of an appro~riate method of estimation. issues

concerning the estimation problems are raised in section 5.3 and the

estimation technique introduced. Section 5.4 gives a brief summary.

5.2 THE EMPIRICAL MODEL

Subsection 5.2.1 specifies the empirical model. The reasons under-

lying the measurements of the variables used are then discussed in

subsection 5.2.2. In subsection 5.2.3, the expected patterns of

relationships among these variables are explored equation by equation.

1. In fact, the theoretical model of Chapter II (subsection 2.4.2a)
and that of Chapter III (subsection 3.5.1) are the same, except
for the facts that the latter allows for non-zero transaction
costs and that the former deals with the leisure role and the
latter with the labor role. Since we are interested in the pres
c~ce of transaction costs as well as the labor role, the latter
model will be referred to as the basis (see also footnote 17,
Chapter III).

-183-



184

5.2.1 Model Specification

The theoretical models and the stylized facts, which delineate the

relationships among variables, obtained from the field survey lend them-

selves to the formulation of the empiri~a1 model below (see subsection

5.2.3 for detailed relationships):

1. SUPT = f1(AGIAD,NONAIAD,WEALTHAD,CAR,RENTV,TENR,DlSURV,WUNV,VlLRK,WATERV,SANV,ASSOV,NOSTV)

2. lMWAGE = f 2 (AGIAD, NONAIAD ,WEALTHAD, CAR, RENTV ,TENR, EDH, EDW ,
SICK,AW,DlSURV,WUNV,VILRK,WATERV,SANV,ASSOV,
NOSTV)

3.

4.

5.

LW

LHB

LC

=

=

=

f
3

(SUPT,IMWAGE,LS ,AGIAD,NONAIAD,WEALTHAD,DMIG,CAR,
RENTV,TENR,OMEM,EDH,EDW,AW,WUNV,VlLRK,WATERV,
SANV,ASSOV,NOSTV)

f
4

( SUPT, IMWAGE,LS ,AGIAD,NONAIAD,WEALTHAD,DMIG,CAR,
RENTV,TENR,OMEM,EDH,EDW,AW,WUNV,VlLRK,WATERV,
SANV,ASSOV,NOSTV)

fS(SUPT,IMWAGE,LS,AGIAD,NONAlAD,WEALTHAD,DMIG,CAR,
RENTV,TENR,OMEM,EDH,EDW,AW,WUNV,VILRK,WATERV,
SANV,ASSOV,NOSTV)

6. LHl f6(SUPT,L~AGE,LS,AGlAD,NONAIAD,WEALTHAD,DMIG,CAR,

RENTV,TENR,OMEM,EDH,EDW,AW,WUNV,VlLRK,WATERV,
SANV,ASSOV,NOSTV)

7. LS = f 7(SUPT,IMWAGE,AGIAD,NONAIAD,WEALTHAD,DMIG,CAR,RENTV,TENR,OMEM,EDH,EDW,AW,WUNV,VILRK,WATERV,SANV,
ASSOV,NOSTV)

8. LWAG = fa (lMWAGE,AGlAD,NONAlAD,WEALTHAD,DMlG,CAR,RENTV,
TENR,OMEM,EDH,EDW,AW,WUNV,VILRK,WATERV,SANV,
ASSOV, NOSTV)

g. LRAG = fg(IMWAGE,AGIAD,NONAlAD,WEALTHAD,DMIG,CAR,RENTV,
TENR,OMEM,EDH,EDW,AW,WUNV,VILRK,WATERV,SANV,
ASSOV,NOSTV)

10. LCAG = flO (IMWAGE,AGlAD,NONAlAD,WEALTHAD,DMlG,CAR,RENTV,
TENR,OMEM,EDH,EDW,AW,WUNV,VILRK,WATERV,SANV,
ASSOV,NOSTV)
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II. AGIAD = f l l (IMWAGE ,LW,LHB ,LC,LHI,LS,LWAG ,LHAG,LCAG,NONAIAD ,
WEALTHAD,DMIG,CAR,RENTV,TENR,EDH,EDW,WATERV,
SANV,ASSOV,NOSTV)

12. FCONAE = f12(LS,AGIAD,CEB ,NONAIAD ,WEALTHAD,DMIG ,CAR,
RENTV ,TENR, EDH, EDW ,PRENC ,11BRFD,WATERV ,SANV ,
ASSOV,NOSTV)

13. FPP = f13(LS,AGIAD,NONAIAD,WEALTHAD,DMIG,CAR,RENTV,TENR,EDH,EDW,PRENC,MBRFD,AW,COMPLCB,SB,DIST,WATERV,
SANV,ASSOV,NOSTV)

14. CDTH = f14(LW,LC,LS,LWAG,LCAG,AGIAD,FCONAE,PCHTH,CEB,NONAIAD,WEALTHAD,DMIG,CAR,RENTV,TENR,EDH,EDW,
PRENC,MBRFD,SICK,AW,DIST,DISURV,AVPR,WATERV,
SANV,PSSOV.NOSTV)

15. PCHTH = flS(LW,LC,LS,LWAG, LCAG ,AGIAD,FCONAE,CEB,NONAIAD,
WEALTHAD,DMIG,CAR,RENTV,TENR,EDH,EDW,PRENC,
~mRFD,SICK,AW,DIST,DISURV,AVPR,WATERV,SANV,

ASSOV,NOSTV)

16. EXPED = f 16(LC,LHI , LS,LCAG,AGIAD ,NONAI AD ,WEALTHAD ,DMIG,CAR ,
RENTV ,TENR,EDH, EDW ,PRENC ,MBRFD ,AVPR) .

17. CEB = f17(IMWAGE,LW,LHB,LC,LHI,LS,LWAG,LHAC,LCAG,AGIAD,FPP,CDTH,NONAIAD,WEALTHAD,DMIG,CAR,RENTV,TENR,
OMEM,EDH,EDW,PRENC,MBRFD,SICK,AW,AWSQ,AMW,
COMPLCB ,AVPR)

5.2.2 Justifications for the Measurements of Variables

Justifications for the measurements of each variable used in the

2
empirical model are discussed below:

Supervision time per manday of hired labor (SUPT): Since we are

more interested in supervision costs, which are part of transaction

costs, than the whole transaction costs, SUPT is used as the measure of

transaction costs per unit of hired labor (tl). And SUPT is in terms

of days, rather than in terms of values, in order to avoid an upward

2. Definitions and measurements of variables are provided in Appendix C
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bias of supervision costs in the villages in which" wage rates, which

are used to impute the values of supervision costs, are high.

Wife's imputed daily agricultural wage rate (IMWAGE): This variable

measures the values of wife's time, which is an alternative to child-

care time (a). Wife's market wage rate, which is a widely-used measurec

of the values of her time, is not used here because it is available

only for the households whose wives hire out their labor on others' farms.

More importantly, all wives in the entire sample households work on their

own farms and their labor on own farms accounts for a significant part

of their total labor (about 92 percent). Although own farm work does

not generate labor income in terms of wages, it can be said to generate

labor income in the form of values of marginal product. In this way,

IMWAGE should be imputed from the values of wife's time spent on own

farm work in addition to those spent on participating in labor markets.

Wife's labor on own farm and labor on others' farms (LW,LWAG),

husband's labor on own farm and labor on others' farms (LHB,LHAG). child

labor on own farm and labor on others' farms (LC,LCAG), and hired labor

employed (LHI): These variables are measured in terms of mandays. Both

LC and LCAG may be regarded as family transactions involving children

and LHI as market transactions. Even though LCAG is child labor hiring

out on others' farms, it can also be regarded as family transactions

like LC. The reason is that LCAG also forms part of child labor that

generates income in cash, while LC, which is the other part of child

labor, generates income in kind.

Adoption of labor-saving techniques (L5): Since there is no exact

measure of this variable, the one used here is a dummy variable.
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Agricultural income per adult (AGIAD): This variable is measured

in per adult terms, rather than in per capita terms, because we are

interested in how it affects fertility behavior. If it is measured in

per capita terms, the number of children itself will become part of the

denominator of this variable.

Values of food consumption per adult equivalent (FCONAE): This

variable is measured in terms of adult equivalent because consumption

scales usually differ for dhildren and adults as well as for males and

females.

Length of family-planning practices over exposure period (FPP):

This variable has exposure period as the denominator so as for the whole

variable not to be biased upward for those who have been married for a

longer period of time. The denominator used is exposure period, rather

than duration of marriage, because it is only during the exposure period

that wives are able to conceive and couples may practice contraceptions.

This variable not only represents program contacts in the form of family

planning, but also in the form of health care since family-planning cen

ters in the sample villages are also responsible for health care.

Number of child deaths over number of children ever born (CDTH):

This variable has children ever born as the denominator so as for the

whole variable not to be biased upward for those who have born a larger

number of children.

Incidence of poor child health (PCHTH): This is a dummy variable

respresenting health status, which is one aspect of child quality. It

is used as the measure of medical and health care inputs for child sur

vival (M) because the expenditures on health care for children are not
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a reliable measure. In rural areas, these expenditures do not tend to

vary directly with income or economic status as is usually perceived.

Rather, these expenditures will be incurred by the rural poor only when

there is a serious sickness.

Average level of expected number of years of schooling for children

(EXPED): This variable is used as the measure of educational status,

which is the other aspect of child quality. It is in average terms

because the majority of the sample households would like each of their

children to have different levels of education. Many of them would like

the youngest child, regardless of the sex of the child, to have higher

education than the rest of their children.

Number of children ever born (CEB): This variable is used as the

measure of fertility. In the theoretical model, it is the desired level

of fertility, rather than the actual level, which is a choice variable.

However, the desired number of children is not an appropriate measure

of fertility because the respondents tend to report their desired number

of births in accordance with their unplanned births. Similarly, there

also exists a disadvantage associated with the use of the actual number

of children ever born or of surviving children because that number tends

to be biased downward for the respoudents who have not yet completed

childbearing at the time of the survey.

Despite the disadvantage, the actual number of children ever born

is used here as the fertility measure, because there is a large number

of the respondents (about 47.5 percent) who have already completed child

bearing either by vasectomy, tubectomy, or reaching the age (wife's) of

45. Moreover, in the equation for CEB, the variables such as age of
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wife (AW), age of wife squared (AWSQ), and incidence of completed child-

bearing (COMPLCB) are added to mitigate the incompleteness of CEB.

Values of wealth per adult (WEALTHAD): This variable represents

all sorts of wealth (livestocks, farm assets, and household assets)

owned by the households. Both farm assets and household assets are

depreciated by the twelve-year straight-line depreciation since these

assets wear out in time. The values of livestocks, however, are already

in the present value terms when collected. And like agricultural income

per adult (AGIAD), this variable is measured in per adult terms.

Average selling price of rice per tang (AVPR): This variable is

measured as an average of the selling prices per tang of traditional

and high-yielding varieties of rice, simply because both types of rice

possess different values. 3 Since a considerable amount of the mainte-

nance costs of rural children (p ) is accounted for by rice consumption,c

this variable may be considered as a proxy for p •
c

Village unskilled daily wage rate index for various activities

(WUNV): This variable is used as the measure of market wage rate

because farm production comprises many activities rather than just one.

Distance from the village to nearest urban center, in kIDS. (DISURV):

In addition to being the measure of the distance in its own right, this

variable is also used as a proxy for the price of medical and health care

inputs for child survival (p ) because it can be regarded as time costsm

in gaining access to hospital or health-care center.

3. I tang = 10 kilograms.
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Presence of other members in the household (OMEM): This variable

is used as a proxy for number of adults (A). Other members may be a

substitute for the mother in child care and may also·work on farm.

Wife's education (EDW) and husband's education (EDH): These two

variables reflect both values of adults' time and attitudes toward family

size. EDH, however, may reflect only the latter since the husband spends

relatively much less time on child care.

Cultivated area (CAR): Since not all farmers are owners of the

areas they cultivate, this variable is measured in terms of total area

cultivated regardleos of whether the area is owned, shared, or leased.

Distance from the respondent's house to the nearest

family-planning/health-care center, in minutes (DIST): This variable

is used as a proxy for the price of modern family-planning inputs (Pf)

since it reflects time costs in gaining access to family-planning serv

ices.

Number of months of breastfeeding (MBRFD): This is used as the

measure of postpartum infecundability (PI), part of which is accounted

for by lactational amenorrhea due to breastfeeding. The other part of

PI, which is accounted for by postpartum abstinence due to intercourse

taboo, exists only in a few sample villages. Usually, it does not

exceed the period of breastfeeding. And since breastfeeding is practiced

without food supplementation in the majority of the sample households,

MBRFD may roughly represent number of months of breastfeeding without

food supplementation.

Age at marriage of wife (AMW) and incidence of completed childbear

ing (COMPLCB): These two variables are used as the measures of
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reproductive span within marrriage (RS) because the former variable indi

cates the onset of the span and the latter marks the end of the span.

Incidence of birth shortage (SB): This is a dummy variable represent

ing the birth-shortage households. It is used as a proxy for nutritional

and health care inputs (including additional time spent resting) to enhance

births or to maintain successful pregnancies (N), because the former does not

exist and the latter, though exists to some extent in our sample, cannot be

measured. The inclusion of this proxy variable allows the birth-shortage

households to come into consideration along with the birth-excess ones.

Incidence of sickness of mother (SICK): A dummy variable is also

used to represent mother's health and nutritional status (K) because,

like expenditures on health care for children, expenditures on health

care for mother are not a reliable measure.

Non-agricultural income per adult (NONAIAD): Like agricultural

income per adult (AGIAD), this variable is measured in per adult t~rms.

Temporary destination of migration in the past five years (DMIG):

This variable is measured by an ordinal ranking to represent various places

of destination, which tend to have different impacts on household behavior.

Rental values of farm area per rai (RENTV): This variable is meas

ured as an average of the values of areas owned, shared, and leased because

the whole cultivated areas are not entirely owned by the respondents.

This variable is used to represent land quality because, being part of agri

cultural income per adult (AGIAD), the other two measures of land quality

(i.e., yields per rai and land quality index) are highly correlated

with AGIAD itBelf.
4

4. 1 rai = 0.16 hectare
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The measures of the rest of the variables [i.e., tenancy rate

(TENR), incidence of prenatal care (PRENC), age of wife (AW) , age of

wife squared (AWSQ), type of water availability in the village (WATERV),

level of sanitation in the village (SANV), village ranking (VILRK), mem

bership of association in the village (ASSOV), and number of stores or

commercial establishments in the village (NOSTV)] are straightforward.

5.2.3 Expected Relationships Among Variables in the Model

The patterns of relationships among variables in the model are dis

cussed on the basis of the corresponding equations in subsections 5.2.3a

through 5.2.3e, which are,respectively, the equations for labor and time

allocation (eqs. 1-10); agricultural income (eq. 11); food consumption

(eq. 12); family-planning practices (eq. 13); and child mortality,

child quality, and fertility (eqs. 14-17).

5.2.3a Labor and Time Allocation

~: Supervision time per manday of hired labor (SUPT) is expected

to decrease as markets become more developed and labor is organized

into teams, whose collective names are a guarantee against shirking

(Ben-Porath, 1980; Roumasset and Smith, 1981). We therefore expect

SUPT to decrease with the increases in agricultural income (AGIAD),

non-agricultural income (NONAIAD), wealth (WEALTHAD), land quality (RENTV),

wage rate (WUNV), village ranking (VILRK), type of water availability

(WATERV), level of sanitation (SANV), membership of association (ASSOV),

and number of commercial establishments (NOSTV), because the increases

in these factors are the indication of economic progress.
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On the contrary, SUrT is expected to increase with cultivated area

(CAR) since larger farm size makes it necessary for farm operators to

spend more time supervising hired labor or watching them work. To the

extent that laLger farm size owned implies higher values of household's

wealth, then higher tenancy rate (rENR) indicates lower economic (develop

ment) level, which tends to result in higher SUPT. In addition, SUPT is

expected to increase as distance to the nearest urban center (DISURV)

rises, because the longer the DISURV, the lower the degree of development

and the higher the transaction costs, including SUPT.

~: Wife's imputed daily agricultural wage rate (IMWAGE) tends

to be higher in more-developed areas. So it is expected to increase

with agricultural income (AGIAD), non-agricultural income (NONAIAD),

wealth (WEALTHAD), land quality (RENTV), village wage rate index (WUNV),

village ranking~ILRK), type of water availability (WATERV), level of

sanitation (SANV), membership of association (ASSOV), and number of com

mercial establishments (NOSTV). For the same reason, it is expected to

decrease as tenancy rate (TENR) and distance to the nearest urban

center (DISURV) rise.

Larger cultivated area (CAR) is likely to increase IMWAGE, because

the larger the CAR, the higher the mandays of wife's labor (LW) and

the higher the IMWAGE. We also expect IMWAGE to vary with wife's per

sonal characteristics and, to some extent, husband's. That is, it is

expected to increase with higher husband's education (EDH) and her own

education (EDW), but to decrease as her health (SICK) is poorer and

her age (AW) is higher.

Eqs.3-7: Wife's labor on own farm (LW), husband's labor on own

farm (LF~), child labor on own farm (LC), hired labor employed (LHI),
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and adoption of labor-saving techniques (LS) are postulated to be the

functions of the same factors.

In eqs. 3-4, if LW and LHB are complementary as is usually the case,

at least in the sample villages, we expect both types of labor to move

in the same direction when there is a change in the determining factors.

In this way, both LW and LHB are expected to decrease as wife's age

(AW) increases, but to increase with the increases in wife's imputed

wage rate (IMWAGE), husband's education (EDH), and wife's education

(EDW), all of which reflect values of their time. Also, we expect them

to increase with better economic status as reflected in the adoption of

labor-saving techniques (LS), agricultural income (AGIAD), land quality

(RENTV), village ranking (VILRK), type of water availability (WATERV),

level of sanitation (SANV), membership of association (ASSOV), and

number of commercial establishments (NOSTV). For the same reason, it

is expected to decrease as tenancy rate (TENR) rises. This is because

higher TENR reflects lower economic status to the extent that smaller

farm size owned indicates lower values of wealth.

Both LWand LHB are also expected to increase with farm size (CAR),

because greater CAR requires more labor to work on. But they tend to

decrease as non-agricultural income (NONAIAD) and non-labor income

(WEALTHAD) increase, because with greater income from other sources,

farmers can afford to work less on the farms. Both LW and LHB are also

negatively related to migration (DMIG) since the presence of migration

indicates a temporary absence of farmers from their own farm work. In

relation to the presence of other members in the household (OMEM), if

other members are a substitute for child-care time, we eA~ect OMEM to

have positive effects on both LW and LHB. But if the members are a
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substitute for working time, negative relationships to both LW and LHB

are expected.

The relationships of supervision costs per manday of hired labor

(SUPT) and wage rate (WUNV) to both LW and LHB will be positive if

LW and LHB are substitutes for hired labor (i.e., an increase in SUPT

or WUNV is likely to induce farmers to substitute LW and LHB for hired

labor). But the relationships will be negative if LW and LHB are com

plementary to hired labor.

Regarding egs. 5 and 6, LC and LHI tend to be a substitute for one

another in unskilled tasks. As a result, we expect them to move in

opposite directions when there is a change in the determining factors.

For example, we expect LC to decrease and LHI to increase with better

economic status, which is reflected in the increases in LS, AGIAD, RENTV,

VILRK, WATERV, SANV, ASSOV, and NOSTV as well as the decrease in TENR.

Similarly, a decline in LC and an increase in LHI tend to occur as

IMWAGE, EDH, and EDW increase since these three factors represent oppor

tunity costs of time, while the last two also represent attitudes toward

family size. The higher the opportunity costs and the more the atti

tudes toward family size are in favor of smaller family, the lower the

LC and, hence, fertility, But if the father spends much less time on

child care, EDH will not reflect the opportunity costs of his eime.

Since LW and LHB, which tend to be complementary, are expected to

fall as AW rises, both LC and LHI are likely to increase as a substitute

for the declines in LW and LHB. Like LW and LHB, both LC and LHI are

expected to increase with CAR. Again, like LW and LHB, LC is likely to

decrease and LHI increase with the increases in NONAIAD and WEALTHAD. The
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presence of DMIG, which implies the falls in LW and LHB, is likely to

raise LC and LHI. With the presence of OMEM, both LC and LHI will tend

to increase if OMEM does not work much on farm, but to decrease if

OMEM does much of the farm work, thus substituting for other kinds of

labor. In relation to 8UPT and WUNV, the declines in SUPT and ~T

tend to induce farmers to depend more on LHI (i.e., market transactions)

and less on LC (i.e., family transactions).

Considering now~, L8 is expected to increase with economic

status as reflected in a decrease in TENR and the increases in IMWAGE,

AGIAD, NONAIAD, WEALTHAD, DMIG, RENTV, EDH, EDW, VILRK, WATERV, SANV,

AS80V, and NOSTV. Greater CAR may also need more L8 to save labor.

The presence of OMEM may have a positive effect on LS if OMEM is comple

mentary to L8, but a negative effect if the reverse holds. Since an

increase in AW tends to reduce LW and LHB, it is expected to reduce LS

if both LW and LHB are complementary to L8, but to increase L8 for the

reversed case. Finally, the increases in 8UPT and WUNV, which tend to

cause a fall in the use of LHI, are likely to induce a substitution of

LS for LHI.

Egs. 8-10: Wife's labor hiring out on others' farms (LWAG), hus

band's labor hiring out on others' farms (LRAG), and child labor hiring

out on others' farms (LCAG) are assumed to be the functions of the same

factors as those determininG their labor on own farm (i.e., LW, LHB,

and LC), excluding supervision time per manday of hired labor (8UPT)

and adoption of labor-saving techniques (LS). This is because both

factors tend to be related only to labor used on own farm.

LWAG and LRAG are likely to increase, while LCAG decrease, with

the increases in wife's imputed wage rage (IMWAGE), husband's education
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(EDH) , and wife's education (EDW). The reason is that the increases

in these three factors reflect higher adults' values of time and, there

fore, higher LWAG and LRAG as well as lower LCAG. At the same time,

the increases in EDH and EDW also indicate changing attitudes toward

family size in favor of smaller family, which implies lower economic

benefits of children (LCAG). LWAG, LRAG, and LCAG tend to increase with

village wage rate index (WUNV) since higher WUNV provides an incentive

to work more.

These three types of labor also tend to increase with agricultural

income (AGIAD), because part of AGIAD is generated by LWAG, LRAG, and

LCAG. They also tend to increase with migration (DMIG) since these

three types of labor are labor hiring out on others' farms, part of

which occurs through migration. However, they tend to decrease with a

rise in economic status as indicated by lower tenancy rate (TENR) as

well as higher non-agricultural income (NONAIAD), wealth (WEALTHAD),

land quality (RENTV), village ranking (VILRK), type of water availabil

ity (WATERV), level of sanitation (SANV), membership of association

(ASSOV), and number of commercial establishments (NOSTV).

LWAG, LRAG, and LCAG will tend to be higher if farm size (CAR) is

smaller, because smaller CAR encourages farmers to work somewhere else.

The presence of other members in the household (OMEM) is likely to

yield positive effects on LWAG, LRAG, and LCAG if other members do not

work much, but negative effects if they do much of the work, thus sub

stituting for LWAG, LHAG, and LCAG. In relation to wife's age (AW), wife

tends to work less as she gets older. We therefore expect LWAG and LRAG

to fall as AW rises, in case LWAG and LRAG are complementary, and LCAG

to rise as a substitute for the declines in the former two.
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5.2.3b Agricultural Income

Eq. 11: Agricultural income per adult (AGIAD) is assumed to be

positively related to wife's imputed wage rate (IMWAGE), labor of vari

ous kinds--both on own farm and on others' farms [i.e., wife's labor

(LWand LWAG) , husband's labor (LHB and LRAG), child labor (LC and LCAG) ,

and hired labor (LHI)], adoption of labor-saving techniques (LS), capi

tal [i.e., wealth (WEALTHAD~ , farm size (CAR), land quality (RENTV),

farmers' education [i.e., husband's education (EDH) and wife's educa

tion (EDW)] , and development level (i.e., type of water availability

(WATERV), level of sanitation (SANV), membership of association (ASSOV),

and number of commercial establishments (NOSTV)]. This is because the

increases in these factors make possible greater values of AGIAD.

On the contrary, higher tenancy rate (TENR), which implies lower

economic status due to smaller farm size owned, tends to reduce AGIAD.

Migration (DMIG) also tends to reduce AGIAD if the majority of those who

migrate engage in non-agricultural work at the places of destination.

But if they engage in agricultural work, the wages of which contribute

to AGIAD, DMIG will have a positive effect on AGIAD. The effect of non

agricultural income (NONAIAD) on AGIAD will tend to be positive if part

of NONAIAD is used to subsidize farm production, thereby contributing to

higher AGIAD. Such an effect, however, will tend to be negative if

higher NONAIAD implies that farmers engage more in non-agricultural work

and, therefore, less in agricultural work.
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5.2.3c Food Consumption

Eg. 12: Values of food consumption per adult equivalent (FCONAE)

is likely to increase with better economic status as indicated by the

decreases in tenancy rate (TENR) and months of breastfeeding without

food supplementation (MBRFD) as well as the increases in adoption of

labor-saving techniques (LS), agricultural income (AGIAD), non-agricul

tural income (NONAIAD), wealth (WEALTHAD), migration (DMIG), farm size

(CAR), land quality (RENTV), husband's education (EDH), wife's education

(EDW) , prenatal care (PRENC), type of water availability (WATERV), level

of sanitation (SANV), membership of association (ASSOV), and number of

commercial establishments (NOSTV). On the other hand, FCONAE is expected

to decrease with the increase in children ever born (CEB), which indi

cates greater number of family members who will compete for food.

5.2.3d Family-Planning Practices

Eq. 13: Length of family-planning practices over exposure period

(FPP) is expected to increase with better economic status as reflected

in the decreases in tenancy rate (TENR) and months of breastfeeding with

out food supplementation (MBRFD) as well as the increases in adoption

of labor-saving techniques (L5) , agricultural income (AGIAD) , non-agri

cultural income (NONAIAD), wealth (WEALTHAD), migration (DMIG), farm

size (CAR), land quality (RENTV), husband's education (EDH), wife's

education (EDW), prenatal care (PRENC), type of water availability

(WATERV), level of sanitation (SANV), membership of association (AS50V),

and number of commercial establishments (NOSTV).
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An increase in wife's age (AW) may reduce FPP if greater AW reflects

traditional values and belief, which act as the subjective costs of using

FPP. But such an increase in AW will tend to increase FPP if greater

AW reflects better knowledge and receptiveness to birth control. Positive

relationship of incidence of completed childbearing (COMPLCB) to FPP

is expected, because those who have completed childbearing are usually

those who have experienced FPP longer. FPP tends to be lower among the

birth-shortage households. This is due to the fact that those who feel

that they will end up having a smaller number of children than the

desired number will be less likely to use FPP. Longer distance to

the nearest family-planning center (DIST) poses a constraint on FPP

since it represents time costs in gaining access to the family-planning

center.

5.2.3e Child Mortality, Child Quality, and Fertility

Egs. 14 and 15: Number of child deaths over number of children

ever born (CDTH) and incidence of poor child health (PCRTH) are postu

lated to depend on the same factors, except for the fact that the former

also depends on the latter and not vice versa, because the presence of

PCHTH tends to imply higher CDTH.

Greater child labor, both on own farm (LC) and on others' farms

(LCAG), is likely to be detrimental to child health. We therefore·

expect positive relationships of LC and LCAG to both PCRTH and CDTH.

An increase in wife's labor, both on own farm (LW) and on others' farms

(LWAG), also tends to be positively related to PCRTH and CDTH due to

less time for child care. Both PCHTH and CDTH may be adversely effected
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by greater number of children ever born (CEB) and greater months of

breastfeeding (MBRFD) due, respectively, to sibling competition for

household resources and to prolonged breastfeeding without food supple

mentation (see also Chutikul, 1982).

The presence of poor mother's health (SICK), longer distance to

the nearest family-planning/health-care center (DIST), and longer dis

tance to the nearest urban center (DISURV) are all expected to have

positive effects on PCHTH and CDTH. An increase in wife's age (AW)

may also result in higher CDTH and PCRTH if older age reflects favor

able attitudes toward sup~rnatural methods of curing, but the opposite

holds if AW, on the other hand, reflects better experience in taking

care of children (Chutikul, 1982).

Bet~ child health and lower child deaths tend to be associated

with better economic status as indicated by the decrease in tenancy

rate (TENR) and the increases in adoption of labor-saving techniques

(LS), agricultural income (AGIAD), food consumption (FCONAE), non-agri

cultural income (NONAIAD), wealth (WEALTHAD), migration (DMIG), land

quality (RENTV), husband's education (EDR), wife's education (EDW), pre

natal care (PRENC), average selling price of rice (AVPR), type of water

availability· (WATERV), level of sanitation (SANV), membership of asso

ciation (ASSOV), and number of commercial establishments (NOSTV). In

relation to farm size (CAR), if larger CAR results in higher LC, its

effects on PCHTH and CDTH will tend to be positive. But if larger CAR

reflects better economic status, its effects on PCRTH and CDTH will tend

to be negative.
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Eqs. 16 and 17: Average level of expected child. education (EXPED)

and number of children ever born (CEB) tend to move in opposite direc

tions when there is a change in the determining factors.

EXPED is expected to decrease and CEB to increase with an increase

in family transactions or more reliance on child labor,both on own farm

(LC) and others' farms (LCAG), because such an increase in child labor

implies higher economic benefits of children. An increase in market

transactions or more reliance on hired labor (LHI), on the other hand,

is likely to increase EXPED and to decrease CEB as the economic bene

fits of children decline (see Ben-Porath, 1980; Evenson, 1981).

According to the New Household Economics (NHE), the increases in

labor income, both farm (AGIAD) and non-farm (NONAIAD), as well as in

non-labor income (WEALTHAD) tend to have pronatalist effects on CEB.

At the same time, the increases in such income also tend to raise EXPED

due to positive income elasticity of demand for child quality (Becker,

1965). Unless income has reached a threshold level, any increase in

income will not produce a fall in CEB (see Encarnacion, 1976; Simon,

1976).

Higher husband's education (EDH) and wife's education (EDW) are

expected to lead to higher EXPED and lower CEB. In addition to raising

the opportunity costs forgone in bearing and rearing children, higher

EDW and/or EDH ~ill change the values and attitudes toward family size

in favor of smaller family and better child quality. If the husband

spends relatively much less time dn child care, EDH will tend to affect

only the values and attitudes toward family size since it does not

reflect his opportunity costs of time.
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Three types of land availability [i.e., land size (CAR), land qual

ity (RENTV), and land tenure (TENR)] are expected to yield, respectively,

positive, negative, and positive effects on CEB. And their effects on

EXPED tend to be opposite to those on CEB. An increase in CAR needs

more labor to work on, thus increasing CEB and decreasing EXPED. Higher

RENTV and lower TENR, which imply better economic status, tend to

reduce CEB and increase EXPED, because better-off farmers tend to be

more concerned with their child quality. However, higher RENTV may lead

to higher CEB, because better-irrigated land needs higher labor inten

sification (see Schutjer and Stokes, 1981).

Adoption of labor-saving techniques (LS), migration (DMIG), pre

natal care (PRENC), lower months of breastfeeding without food supple

mentation (MBRFD), and higher maintenance costs of children (AVPR),

which are also the indication of better economic status, are expected

to reduce CEB and to increase EXPED.

The factors that are postulated to affect CEB but not EXPED are

wife's imputed wage rate (IMWAGE), wife's and husband's labor both on

own farm (LW and LHB) and on others' farms (LWAG and LRAG) , family-plan

ning practices (FPP), child deaths (CDTH), presence of other members in

the household (OMEM), incidence of sickness of mother (SICK), age of

wife (AW), age of wife squared (AWSQ), age at marriage of wife (AMW),

and incidence of completed childbearing (COMPLCB).

Greater IMWAGE implies an increase in values of wife's time, which

tends to reduce CEB. The increases in LW, LHB, LWAG, and LRAG are also

expected to reduce CEB if these works are incompatible with child rear

ing, but to increase CEB if the reverse holds. Lower CDTH may be related
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to a decline in CEB due to a reduction in the need for the insurance

births (see Johnston and Clark, 1982). OHEM is likely to have a

positive effect on CEB if OMEM substitutes for mother in child-care

time, but to have a negative effect if it substitutes for child iabor

in farm work.

In relation to the supply-side factors, CEB is expected to decrease

with the increases in FPP and AMW, and with the presence of SICK

(Easterlin, et al., 1980). The effects of AW and AWSQ on CEB tend to

be positive and n~gative respectively. These effects indicate that CEB

is likely to increase with AW at a decreasing rate. Like AW, the effect

of COMPLCB on CEB tends to be positive because it indicates whether CEB

has reached its highest possible level either by reaching the age

(wife's) of menopause or by individual control, such as vasectomy, or

tubectomy.

5.3 ESTIMATION PROBLEMS AND TECHNIQUE

Since the empirical model contains a system of simultaneous equa

tions with dichotomous and limited dependent variables in addition to

continuous dependent variables, the usual two-stage least squares (2SLS)

procedure proves to be inappropriate for the reasons that are explained

below. The estimation technique adopted here is thus the two-stage

limited dependent variables (2SLDV) proposed by Nelson and Olson (1978).

Estimates obtained from this procedure are consistent and asymptotically

normal (see also Amemiya, 1979). Hypotheses testing can therefore be

conducted. Before discussing this technique in detail in subsection

5.3.2, the estimation problems will be discussed first in subsection 5.3.1.
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5.3.1 Estimation Problems

The estimation problems encountered here may be classified into

the problems of dichotomous dependent variables, limited dependent vari

ables and selectivity bias, and simultaneous equations. These problems

are taken up in subsections 5.3.1a-5.3.1c respectively.

5.3.1a Dichotomous Dependent Variables

The presence of dichotomous dependent variables in eqs. 7 and 15

(LS and PCHTH), which take only the values of 0 and 1, renders the ordi

nary least squares (OLS) estimation technique inappropriate for two

reasons:

First, the distribution of the error terms is no longer normal due

to their having only two values. Statistical test can hardly be con

ducted when sample sizes are small (see Pindyck and Rubinfeld t 1978 t p.

241).

And second, with the error terms having only two values, their vari

ance will not be constant for all observations. In other words, the

error terms are heteroscedastic (Pindyck and Rubinfeld, 1978, p. 240).

Although heteroscedasticity does not lead to a bias of the OLS estimator,

it does lead to a loss of efficiency. Consistent parameter estimates

can therefore be obtained from the probit maximum likelihood estimation

(MLE).

The probit model is a transformation of the linear probability model

in such a way that for all explanatory variables t predictions will lie

in the (0,1) interval. And the suitable transformation is provided by
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the cumulative normal probability function as shown below (see Pindyck

and Rubinfe1d t 1978 t pp. 245-247):

Y
i

= a + aX. + E:.
~ ~

where Pi = probability (Yi = 1),

Yi = linear combination of the independent variables (Xi)'

E: i = normally distributed random variable with mean 0 and
standard deviation cr, and

F = cumulative probability function.

Assuming that there exists an index Zi which mea~ures the binary

choice and is a linear function of the explanatory variables, Xi'

Z. = a + aXi~

Z. = 1 if Zi > Z*
1 i

= o if Zi s Z!

where Z! = critical value of the index Zi' It is a normally distributed

random variable so that the probability that Z! ~ Zi can be

computed from the cumulative normal probability function,
i.e. ,

From the probit model, the probability Pi is interpreted as an

estimate of the conditional probability that the binary choice will be

one given that the value of the explanatory variables is Xi' It is
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equivalent to the probability that a standard normal variable will be

less than or equal to a + axi •

However, owing to the existence of the simultaneity problem in

our empirical model, the 2SLDV technique, which is based on the probit,

tobit, and OLS procedures, will be used. In short, the probit MLE will

be applied to both the reduced-form and structural-form equations in

which the dependent variables are dichotomous.

5.3.lb Limited Dependent Variables and Selectivity Bias

The dependent variables of eqs. 1, 5-6, 8-10, and 13-14 (SUPT, Le,

LHI, LWAG, LRAG, LCAG, FPP, and CDTH) are limited dependent variables,

having a zero value in some observations. The OLS estimation technique

is, again, inappropriate for the following reasons:

First, with some observations having a zero value, the error dis

tribution will not be normal. Though the OLS estimator is still unbiased,

the classical statistical test, which depends on the normality of the

error terms, cannot be applied to the estimated parameters if the sample

sizes are small.

Second, if some observations assume a zero value, the problem of

heteroscedasticity will arise, in which case the variance of the error

terms will not be identical for all observations. The OLS estimator will

be inefficient (see Lee, 1978).

Third, with limited dependent variables, the estimated coefficient

obtained from the OL5 estimation procedure can no longer be interpreted

as the partial derivative of the conditional mean of the dependent vari

able with respect to the independent variable. In other words, the
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coefficient of the independent variable is proportional to, rather than

equal to, the partial derivative of the conditional mean of the dependent

variable with respect to the independent variable (Poirier and Melino,

1978).

And fourth, if a large number of observations assume a zero value,

there will exist a concentration of observations at the point zero--the

so-called "truncation point". As such, the broken line DAB obtained

from the tobit MLE will fit the data better than the straight line CD

obtained from the DLS estimates as shown in Fig. 5.1 (see Tobin, 1959;

Amemiya, 1984).

The appropriate technique, which yields a consistent and asymptotic

ally normal ML estimator, is therefore the tobit method based on the

MLE proposed by Tobin (1959). Tobin points out that it will be ineffi

cient to apply the probit method to the case in which the dependent

variable is limited dependent variable, because the information on the

values of non-limited responses will be thrown away.

The tobit model thus refers to the regression model whose range

of dependent variable is constrained in some way. This class of model

may be referred to as self selection, selected samples, latent samples,

truncated samples, censored samples, or endogenously mission (incomplete)

data (Nelson, 1984). According to Amemiya (1984), this class of model

will be called "truncated model" if the observations outside the speci

fied range are totally lost (i.e., if neither the dependent variable

nor the explanatory variables are observed), and "censored model" if at

least the explanatory variables can be observed. The latter is identi

fied as the standard tobit model. Based on the likelihood functions or
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the classification of three dependent variables of each type of the

model, Amemiya (1984) has classifed the tobit model into five types,

including the standard type.

The standard tobit model is a single equation model with one limited

dependent variable. The model may be specified as follows (see Tobin,

1959; Amemiya, 1984):

y~
~

i = 1, 2, .•. , n

=

where y~ =
~

limited
y~ S o.
of 0,

dependent variable, which will be unobserved if
The lower limit can also be set equal to L instead

observable random variable, which is a linear combination
of the exogenous variables, Xi' to which y! is related.

Both y. and x. are observed for i = 1, 2, ••• , n,
~ 1

e. = normally distributed random variable with mean 0 and stand
1 ard deviation a.

The other four types of tobit model are characterized by simultane-

ous equations. Type 2 consists of two endogenous variables--one dichoto-

mous dependent variable (y!i) and the other limited dependent variable

The latter is observed only when the former is greater than O. '

Type 3 also has two endogenous variables, both of which are limited

dependent variables. One limited dependent variable (Y~i) will be

observed when the other (y!i) is observed. Type 4 is characterized

by three endogenous variables, all of which are limited dependent vari-

abIes. This type differs from type 3 only by the addition of one more
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limited dependent variable (Y~i)' which is observed only when yfi is not

observed. Type 5 also has three endogenous variables, but one of them

(yfi) is dichotomous dependent variable, while the other two (Y~i and

yJi) are limited dependent variables. This type differs from type 4 by

omitting the equation for yfi. These models can be generalized to include

n endogenous variables, whose observabi1ity mayor may not be independent

of yfi.

The problem associated with these four types of the tobit model

is "selectivity (selection) bias", which is one form of specification

error. This problem arises out of the nonrandom nature of the selected

samples of the observed dependent variable, thereby causing the OL5 esti

mator to be biased (Heckman, 1979; Olsen, 1980; Lee, 1982). MOre pre

cisely stated, the sample selection of the dependent variable is not

random, but depends on the outcome of the selection mechanism that deter

mines its observability conditional on the appropriate set of exogenous

variables. For example, the wage of a union worker, which depends on a

certain set of exogenous variables, is observed only if he decides to

join the union. In light of this problem, the disturbance terms in

the regression equation will neither have zero mean nor scalar covari

ance sturcture and may well be correlated with the exogenous variables.

The OL5 estimator therefore proves to be biased (Nelson, 1984). And if

there exists a correlation between the disturbance terms in the regres

sion equation and the selection equation, the OL5 estimator will be

inconsistent (Lee, 1982).

As pointed out by Olsen (1980) and Lee (1982), the most common

solution to the problem of selectivity bias is to specify the joint
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probability distribution (e.g., bivariate or multivariate normal distri

bution) of the disturbance terms in both equations. In this way, the

ML method yields consistent and asymptotically efficient parameter

estimates. The other method, which also depends on this distributional

assumption and is easier to compute, is the limited information method

or the two-step estimation procedure (Heckman, 1976, 1979; Lee and

Trost, 1978). The first step of the two-step method is to apply the

probit MLE to the binary-choice equation representing the selection

mechanism that determines the observability of the limited dependent

variable of interest. The unknown selection parameters so obtained can

be treated as the expectation of the disturbance conditional on a posi

tive outcome of the selection process. In the second step, this expec

tation terms is then used as an exogenous variable in the regression

equation, which will subsequently be estimated by the OL5 method to

obtain consistent parameter estimates.

Although the two-step estimator is consistent, it lacks efficiency.

Nelson (1984) has shown that the situation in which the OL5 estimator

has a large bias is precisely the situation in which the two-step esti

mator will have a large sampling variance. And the conditions under

which the OL5 bias is the largest are exactly the ones under which the domi

nance of the MLE over the two-step estimator is the greatest. The MLE

tends to be more appropriate because it is efficient, albeit computa

tionally difficult (Nelson, 1984).

Again, because of the problem of simultaneity in our empirical

model, the 25LDV technique will be used. That is, the tobit MLE will be

applied to estimate both the reduced-form and the structural-form equa

tions in which the dependent variables are limited.
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5.3.1c Simultaneous Equations

The empirical model of this study forms a system of simultaneous

equations, some of whose explanatory variables are endogenous and,

hence, correlated with the error terms. The estimated parameters

obtained from the OLS procedure will therefore be biased. If all the

endogenous variables are continuous, the 2SLS will be an appropriate

estimation technique as it provides unbiased and consistent parameter

estimates. The first stage of the 2SLS procedure is to regress the

endogenous explanatory variables on all of the exogenous variables and

to estimate these reduced-form equations by the OLS procedure. In the

second step, the predicted values of the endogenous explanatory vari

ables, which are not correlated with the error terms, will be used as

the instruments to substitute for their counterparts in the structural

equations. These equations will subsequently be estimated by the OLS

method.

A problem arises, however, when some of the dependent variables

in the system are not continuous. The 2SLS technique will no longer be

appropriate. We therefore resort to the Nelson-Olson 2SLDV technique,

which allows for the presence of dichotomous and limited dependent vari

ables, as described below.

5.3.2 Estimation Technique: Two-Stage Limited Dependent Variables

In our present model, some of the dependent variables are dichot

omous (eqs. 7 and 15), some are limited (eqs. 1, 5-6, 8-10, and 13-14)

and the rest are continuous (eqs. 2-4, 11-12, and 16-17). As mentioned

earlier, the direct applications of the probit MLE, tobit MLE, and OLS
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to the equations in which the dependent variables are, respectively,

dichotomous, limited, and continuous will not be appropriate due to the

existing simultaneity problem. Neither is the 2SLS technique appropriate

since some of the dependent variables are not continuous.

The appropriate estimation technique that is used here is Nelson

and Olson's 2SLDV, which yields consistent and asymptotically normal

parameter estimates (see also Amemiya, 1979). This procedure is analo-

gous to the 2SLS procedure. The first stage of the 2SLDV is to regress

the endogenous right-hand-side (RHS) variables on all of the exogenous

variables. Each of these reduced-form equations will be estimated

either by the probit MLE, tobit MLE, or OLS, depending on the type of

the dependent variable in that equation. The predicted values of the

endogenous RHS variables, which are at least asymptotically uncorrelated

with the error terms, will then be used in the second stage as the instru-

ments to replace the true values in the structural equations. Again,

each of these equations will be estimated either by the probit MLE,

5tobit MLE, or OLS, depending on the type of its dependent variable.

5. Similar to the 2SLS procedure, the standard errors of the estimates
obtained from the second-stage regressions of the 2SLDV procedure
are not the proper estimates of the true standard errors. Since
the 2SLDV procedure allows for dichotomous and limited dependent
variables, the method of adjusting the standard errors for the 2SLS
procedure given by Gujarati (1978) cannot be applied. Our empiri
cal results are therefore based on the standard errors obtained
from the second-stage regressions, although they may diverge from
the true standard errors. Gujarati, however, points out that if
2R in the first-stage regression is high, the standard errors in

the second-stage regression may be taken as the true estimates.
2It should be noted that R s in our first-stage regressions are also

high. That is, twelve regression equations out of the total of
2seventeen (about 70.59 percent) have R s ranging from 0.63 to

0.94.
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The structural form and the reduced form of the Nelson and Olson

model, which is classified by Amemiya (1984) as a more general case of

the type 4 tobit model, may be written as follows:

Structural form:

Y2i = y~i if y~i > 0

= 0 if y~i $ 0

Reduced form:

Yli = ~lxi + vIi

y~i = ~Zxi + v2i

Y2i = y~i if y~i > 0

= 0 if y~i $ 0

where Yli = continuous dependent variable,

Y~i = limited dependent variable, which will be unobserved if
Y~i $ 0,

= observable random variable, which is a linear combina
tion of the exogenous variables (xi) to which Y~i is

related,

ul i' uZi' vIi' and v2i = normally distributed random variables

with mean 0 and standard deviation cr.

As for our empirical model, in the first stage of the 2SLDV proce-

dure, each of the reduced-form equations of the endogenous RHS variables

will be estimated either by the probit MLE, tobit MLE, or OLS, depending,

respectively, on whether the endogenous RHS variable is dichotomous,

limited, or continuous dependent variable. The coefficients of each of
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these reduced-form equations will be used to construct the predicted

values of the endogenous RHS vdriables, which will then be substituted

for their counterparts in the structural equations. In the second

stage, each of these structural equations will be estimated by the prob

it MLE if its dependent variable is dichotomous (eqs. 7 and 15), by

the tobit MLE if it is limited (eqs. 1, 5-6, 8-10, and 13-14), or by

the OL5 procedure if it is continuous (eqs. 2-4, 11-12, and 16-17).

The results obtained from the structural model will be explained in

the next chapter.

5.4 SIDfi1ARY

This chapter deals with various econometric issues, starting out

with the empirical model estimation, which is based on the theoretical

models developed in Chapters II and III as well as on the stylized facts

delineated in Chapter IV. Justifications for the measurements of each

variable used in the model were discussed and the expected relationships

among these variables then presented. The estimation technique adopted

in order to verify these expected patterns of relationships is two-stage

limited dependent variables (2SLDV). This method is appropriate in that

it can deal with the problems of dichotomous and limited dependent

variables present in such a simultaneous-equation model like ours. The

parameter estimates obtained from this procedure are consistent and

asymptotically normal. Hypotheses testing can therefore be conducted.



CHAPTER VI

EMPIRICAL FINDINGS

6.1 INTRODUCTION·

This chapter discusses the empirical findings obtained from model

estimation in the preceding chapter. The estimated results are first

presented equation by equation in section 6.2. In section 6.3, the

results are interpreted within an explanatory framework given by the

New Institutional Economics (NIE). These results are also used to

refine the proposed theory in this section. The summary of this chap

ter is then provided in section 6.4.

6.2 PRESENTING THE RESULTS

In this section, the estimated results are discussed equation by

equation in subsections 6.2.1-6.2.7. Beginning with the equations for

labor and time allocation, followed, respectively, by the equations for

agricultural income, food consumption, family-planning practices, child

mortality, child quality, and fertility.

6.2.1 Labor and Time Allocation

Labor and time allocation comprise the equations for supervision

costs (SUPT), wife's imputed wage rate (IMWAGE), wife's labor on own

farm (LW), husband's labor on own farm (LHB), child labor on own farm

(LC), hired labor employed (LHI), adoption of labor-saving techniques

(L8), wife's labor hiring out on others' farms (LWAG), husband's labor

hiring out on others' farms (LHAG) , and child labor hiring out on others'

-217-
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farms (LCAG), the results of which are explained in subsections

6.2.1a-6.2<lj respectively.

6.2.1a Supervision Costs (SUPT)

From Table 6.1, which reports the results of eq. 1, SUPT appears

to be lower with better physical and institutional environments as indi-

cated by better type of water availability (WATERV) and greater number

of stores or commercial establishments (NOSTV) in the village. It

appears to be higher, however, with longer distance to the nearest

urban center (DISURV) and in more progressive villages (VILRK). The

coefficients of the other explanatory variables do not differ signifi-

cantly from zero at the five percent level.

Except for the effects of VILRK on SUPT, the above results conform

to the expectations. It is hypothesized that transaction costs of using

hired labor, including SUPT, tend to decline as development proceeds.

The empirical results, however, reveal that higher degree of deve10p-

ment, which is associated with more progressive VILRK, leads to higher,

1rather than lower, SUPT. The coefficient of 0.36 for VILRK implies

1. Similar results are obtained if total transaction costs (TC),
instead of supervision time per manday of hired labor (SUPT), is
regressed on the same explanatory variables. That is, the results
reveal that higher degree of development, as reflected in higher
land quality (RENTV) and greater number of commercial establishments
in the villages (NOSTV), leads to higher, rather than lower, TC.
The coefficients of these two variables differ significantly from
zero at the five percent level. The effect of village ranking
(VILRK) on TC is also positive but mild. Note that TC = SUP +
SEARCH + TRPC, where

SUP = (supervision time) x (agricultural wage rate in skilled
tasks, such as fertilizer applica
tion),
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that as the villages become one step more developed, SUPT will increase

by 0.36 day. Although the results do not come out as expected, it

does not necessarily follow that they contradict the theory outlined

above.

Theoretically, development is expected to bring about a decline

in transaction costs of using hired labor, because as markets improve,

it becomes easier and cheaper to search and contract for hired labor

from some other villages nearby. The presence of market linkages with

the nearby villages tends to reduce transportation/search costs as well

as negotiation/contracti~~.costs. It also tends to allow for the

"F-connection" between farm operators and hired labor, through which

shirking is reduced and SUPT saved (see footnote 1, Chapter III).

Farm operators in the progressive area, however, have been faced with

the problem of labor scarcities, resulting partly from rapid out-

migration to the Middle East. Coupled with intensive adoptions of high-

yielding rice varieties (HIVs) and large-scale production facilitated

by agricultural development, the increase in the demand for hired labor

and, hence, wage rates cannot be warranted by the existing supply of

labor.

This phenomenon, which is common in all of the sample and nearby

villages in the progressive area, has forced farm operators to go search

for hired labor in some distant districts or even in some other provinces,

SEARCH = (searching time) x (agricultural wage rate index in
unskilled tasks, such as transplant
ing, harvesting, and post-harvest
ing), and

TRPC = transportation costs of searching for hired labor.



TABLE 6.1

Final-Stage Results of Tobit Regression for Eg. 1

Dependent Variable:
Supervision Time per Manday

of Hired Labor (SUPT)
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Right-Hand-Side
Variables

2
PDAGIAD

NONAIAD

WEALTHAD

CAR

RENTV

TENR

DISURV

WUNV

VILRK

WATERV

SANV

ASSOV

NOSTV

CONSTANT

Normalized Coefficients
(Asymptotic T-Ratios)

0.000045
(1.4766)

0.000021
(0.94413)

0.00001
(0.53563)

0.00079
(0.057052)

0.00008
(0.030124)

0.34203
(0.63792)"

0.30646
(2.0352)*

0.021151
(0.40816)

0.35957
(2.3088)*

-1.0455
(-2.3578)*

0.096421
(0.24023)

0.40122
(0.47029)

-0.23676
(-2.2011)*

-2.4379
(-2.4790)

Log-Likelihood
Function: -70.1345

* = significant at the 5% level

2. PD in eqs. 1-17 stands for predicted values of the variables in
question.
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thus incurring substantial search and transportation costs. And since

farm operators do not know hired labor so well enough as to develop a

certain degree of the "F-connection", the resulting SUPT is also high.

Such a disequilibrium stage will tend to disappear in the long run after

high wage rates have attracted a sufficient number of in-migrants into

the area.

Not only does SUPT appear to be higher in more progressive villages,

but also does shirking, due to a breakdown of social bonding as markets

penetrate. Yet, excess burden (i.e., the summation of transaction costs,

profit loss from shirking, and profit loss from failure to specialize)

associated with the use of markets in these villages tends to be lower

than that associated with the use of families, because specialization

3
is enhanced with market expansion.

6.2.1b Wife's Imputed Wage Rate (IMWAGE)

The results of eq. 2 are shown in Table 6.2, in which only the ef-

fects of the village wage rate index (WUNV) and number of commercial

establishments (NOSTV) on IMWAGE are significant at the five percent

level. These effects are positive as expected since IMWAGE is usually

higher in more progressive areas characterized by higher WUNV and greater

NOSTV. The coefficients of 1.24 and 0.62 for WUNV and NOSTV indicate

that a ~1 increase in WUNV and a one store increase in NOSTV will,

respectively, raise IMWAGE by ~1.24 and ~0.62.

3. The summation of the first two terms (i.e., transaction costs and
profit loss from shirking) may be called "agency costs". To Fama
and Jensen (1983), agency costs include the costs of structuring,
monitoring, and bonding a set of contracts among agents with con
flicting interests, plus the residual loss incurred because the
costs of full enforcement of contracts exceed the benefits.



TABLE 6.2

Final-Stage Results of OLS Regression for Eq. 2

Dependent Variable:
Wife's Imputed Agricultural

Wage Rate (IMWAGE)
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Right-Hand-Side
Variables

PDAGIAD

NONAIAD

WEALTHAD

CAR

RENTV

TENR

EDH

EDW

SICK

AW

DISURV

WUNV

VILRK

WATERV

SANV

ASSOV

Coefficients
(T-Ratios)

-0.00012
(-0.97691)

0.000087
(0.85689)

0.00013
(1. 7174)**

0.040843
(0.73106)

-0.011324
(-0.99128)

2.1426
(1.0220)

-0.039199
(-0.074257)

0.60205
(0.71175)

-0.099816
(-0.096733)

-0.04076
(-0.47750)

0.60184
(1. 6838)**

1.2381
(9.8966)*

-0.31806
(-1.0996)

-0.88903
(-1.1554)

0.73853
(0.64995)

-1.2735
(-0.76142)



Table 6.2 (continued)

Right-Band-Side
Variables

NOSTV

CONSTANT

* = significant at the 5% level
** = sign~ficant at the 10% level

Dependent Variable:
Wife's Imputed Agricultural

Wage Rate (IMWAGE)

Coefficients
(T-Ratios)

0.61709
(2.4208)*

-6.6418
(-1. 0044)

223
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6.2.lc Wife's Labor on Own Farm (LW)

The results of eq. 3 are presented in col. 1 of Table 6.3, from

which LW is shown to increase with adoption of labor-saving techniques

(PDLS) and farm size (CAR), but to decrease with better physical environ

ments as indicated by better level of sanitation (SANV). All the rest

of the explanatory variables do not have significant effects at the five

percent level on LW.

The signs of the coefficients of CAR and PDLS confirm the hypothe-

ses that larger CAR needs more labor (e.g., LW) and that adult family

labor (e.g., LW) tends to engage in less arduous or less time-intensive

tasks (e.g., PDLS), some of which require a certain skill level of adults

to operate. The coefficients of 25.72 and 1.25 for PDLS and CAR imply

that LW is approximately 25.72 mandays higher with the adoption of

labor-saving techniques and 1.25 mandays higher with a one rai increase

4
in farm size.

The effect of SANV on LW, however, turns out to be opposite to

what has been expected. It is expected that LW increases with develop-

ment factors, one of which is reflected in better SANV. But, based on

the results, better SANV appears to cause a fall in LW. This is prob-

ably because better SANV implies better sanitation or better health,

which tends to be negatively related to working time (e.g., LW).

6.2.ld Husband's Labor on Own Farm (LHB)

Col. 2 of Table 6.3, which reports the results of eq. 4, shows

that LHB increases with adoption of labor-saving techniques (PDLS),

4. 1 rai = 0.16 hectare.
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farm size (CAR), and number of commercial establishments (NOSTV). But

it is shown to decrease with the presence of other members in the house

hold (OMEM). The coefficients of the other explanatory variables do

not differ significantly from zero at the five percent level.

All of the above results conform to the expectations. The rela

tionships of CAR and PDLS to LHB are the same as those to LW (in eq , 3)'.

That is, larger CAR needs more labor (e.g., LHB) and adult faDily

labor (e.g., LHB) tends to engage in less arduous or less time-intensive

tasks (e.g., PDLS), some of which need a certain skill level of adults to

operate. The effects of NOSTV and OMEM on LHB are also the same as

those on LW, although the effects on LW are significant at the ten per

cent level. The positive effect of NOSTV implies that adult family

labor (LHB and LW) increases with qevelopment factors, one of which is

reflected in greater NOSTl. The negative effect of OMEM indicates that

LHB and LW decrease with the presence of OMEM, which acts as a substi

tute for both LHB and LW.

6.2.le Child Labor on Own Farm (LC)

The results of eq. 5 are presented in col. 3 of Table 6.3. As

shown, LC, which is part of family transactions involving children,

appears to be inversely related to wife's imputed wage rate (PDIMWAGE),

adoption of labor-saving techniques (PDLS), wife's education (EDW), and

level of sanitation (SANV). On the other hand, it appears to be posi

tively related to tenancy rate (TENR), age of wife (AW), village

unskilled wage rate index (WUNV), and type of water availability (WATERV).

The coefficients of the other explanatory variables do not differ signif

icantly from zero at the five percent level. Nevertheless, the positive
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coefficient of supervision costs per manday of hired labor (PDSUPT)

differs significantly from zero at the ten percent level.

Except for the effect of WATERV, the overall results confirm the

hypotheses. That is, the increases in PDIMWAGE and EDW, which imply

the increase in the values of wife's time, are shown to reduce LC as

expected. The coefficients of -0.28 and -0.60 for PDIMWAGE and EDW

indicate that LC will fall by 0.28 manday with a ~l increase in

PDIMWAGE and by 0.60 manday with a one year increase in EDW. An

increase in AW leads to greater LC as expected in order to substitute

for lower LW and LEB. This is consistent with the negative effects of

AW on both LW and LHB (in eqs. 3 and 4), although the effects are sig

nificant at the ten percent level.

Better economic status, as reflected in the presence of PDLS, lower

TENR, and better SANV, are associa~ed with lower LC. The sign of

TENR is consistent with the findings of Chalamwong et al. (1976), using

data from the Central Plain of Thailand, in which higher ownership

rate (i.e., lower TENR) appears to reduce fertility. As expected, the

increases in WUNV and PDSUPT both induce farmers to depend more on

family transactions involving children (LC).

The effect of WATERV, however, does not come out as expected. It

is expected that better WATERV, which is an indication of better

economic status, leads to a fall in LC. But the results show a positive

effect instead. This is probably because better WATERV is associated

with better irrigation. And better-irrigated land requires higher

labor intensification, such as LC (see Schutjer and Stokes, 1981).
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6.2.lf Hired Labor Employed (LHI)

Col. 4 of Table 6.3 reports the results of eq. 6, in which LHI

appears to vary in the same direction with agricultural income (PDAGIAD),

destination of migration (DMIG), tenancy rate (TENR), presence of other

members in the household (OMEM)J and village ranking (VILRK). All the

rest of the explanatory variables do not have significant effects at

the five percent level on LHI. The negative coefficient of supervision

costs per manday of hired labor (PDSUPT) and the positive coefficient of

membership of association (ASSOV), however,differ significantly from zero

at the ten percent level.

Except for the effect of TENR, the above results conform to the

expectations. That is, LHI increases with better economic status as indi

cated by the increases in PDAGIAD, VILRK, and ASSOV. The presence of DMIG,

which implies a fall in adult family labor (LW and LHB), leads to an

increase in LHI as expected. The coefficient of 0.28 for DMIG implies

that LHI will increase by 0.28 manday as the DMIG is one step more

developed. The positive effect of OMEM on LHI implies that OMEM is

complementary to LHI on farm work. This is consistent with its negative

effects on LW and LHB (in eqs •. 3 and 4). These effects indicate that

OMEM is used to substitute for LW and LHB, both of which specialize in

skilled tasks complementary to unskilled tasks usually performed by LHI.

The coefficient of 1.03 for OMEM means that LHI will increase by 1.03

mandays with the presence of OMEM.

As expected, the negative sign of the coefficient of PDSUPT in this

present equation is consistent with its positive sign in the previous

equation (eq. 5 for LC). These signs indicate that a fall in PDSUPT
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will induce farmers to rely more on market transactions (LHI) and less

on family transactions involving children (LC)~

The effect of TENR on LHI does not come out as expected. To the

extent that lower TENR (i.e., higher ownership rate) indicates higher

values of wealth or higher economic status, which tends to increase

LHI, then the effect of TENR on LHI is expected to be negative. The

results, however, show a positive effect instead. This is probably

because lower economic status, as indicated by higher TENR, does not

permit an adoption of labor-saving techniques, thus increasing the use

of labor for unskilled tasks, such as LRI. This positive effect is

consistent with the positive effect of TENR on LC (in eq. 5), which is

also used for unskilled tasks.

6.2.1g Adoption of Labor-Saving Techniques (L5)

Col. 5 of Table 6.3 reports the results of eq. 7, in which none

of the explanatory variables appears to have a significant effect on

L5. The failure to explain L5 may lie in the fact that the variations

in L5 are too small to be explained by the existing explanatory

variables.

5. If PDTC (predicted value of transaction costs) 1s used to replace
PDSUPT as one of the explanatory variables in the equations for
labor on own farm (i.e., LW, LHB, LC, and LHI), the sign of the
coefficient of PDTC in each equation turns out to be opposite to
that of PDSUPT.That is, they are all negative and significant
at the five percent level in the equations for LW, LHB, and LC,
but positive and not significant in the equation for LHI. These
significant negative signs may be due to the fact that PDTC is
not a per unit transaction cost of using hired labor, but a
total one, which naturally varies directly with the use of
LHl. In this way, greater use of LHl and thus greater PDTC
appear to be associated with lower uses of LW, LHB, and LC.
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6.2.lh Wife's Labor Hiring Out on Others' Farms (LWAG)

6.2.li Husband's Labor' Hiring Out on Others' Farms (LHAG)

The results of eqs. 8 and 9 are shown in cols. 1 and 2 of Table

6.4, from which LWAG and LBAG appear to decrease with the increases in

wealth (WEALTHAD) and farm size (CAR), but to increase with village

ranking (VILRK). In addition, an increase in non-agricultural income

(NONAIAD) appears to reduce LHAG, but its negative effect on LWAG is

significant at the ten percent level. All the rest of the explanatory

variables do not seem to have significant effects at the five percent

level on both LWAG and LHAG.

As expected, better economic status, as indicated by the increases

in WEALTHAD and NONAIAD, makes it unnecessary for farm households to

sell their labor elsewhere. Also, greater CAR needs more labor to

work on, thus reducing labor hiring out. In relation to VILRK, it is

expected that an increase in VILRK, which is an indication of better

economic status, will lead to a fall in LWAG and LHAG. But the results

show the opposite effects instead. This may be due to the fact that as

the villages become more progressive, labor markets will expand, thus

increasing the degree of labor market partipation (LWAG and LHAG).

6.2.lj Child Labor Hiring Out on Others' Farms (LCAG)

Col. 3 of Table 6.4 reports the results of eq. 10, in which L~\G

is positively related to agricultural income (PDAGIAD), tenancy rate

(TENR), presence of other members in the ,household (OMEM), age of wife

(AW), and Village ranking (VILRK); but negatively related to farm size

(CAR) and membership of association (ASSOV). The coefficients of the
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TABLE 6.4

Final-Stage Results of Tobit Regressions for Egs. 8-10

Dependent Variables

Wife's Labor Hiring
Out (LWAG)

Husband •s Labor
Hiring Out (LRAG)

Child Labor
Hiring Out (LCAG)

Right-Band-Side Normalized Coefficients Normalized Coefficients
Variables (Asymptotic T-Ratios) (Asymptotic T-Ratios)

(1) (2)

Normalized Coefficients
(Asymptotic T-Ratios)

(3)

PDIMWAGE 0.08844 0.40150 -0.42965
(0.44187) (1.5995) (-1.4242)

PDAGIAD 0.000115 0.000178 0.00045
(1.2740) (1.4822) (2.9628)*

NONAIAD -0.000131 -0.000744 -0.000076
(-1.6691)** (-2.7488)* (-0.58061)

WEALTHAD -0.000106 -0.000172 0.000005
(-2.4200)* (-3.1465)* (0.098678)

DMIG -0.31655 0.30120 0.33066
(-1.2942) (1.4748) (1. 7158)**

CAR -0.10266 -0.12531 -0.31063
(-2.3448)* (-2.1336)* (-3.2771)*

RENTV -0.003919 -0.00307 -0.012536
(-0.88076) ,(-0.60465) (-1.8219)**

TENR 1.0427 -0.18820 5.0793
(1.1576) (-0.16922) (3.0154)*

OHEM 0.88149 1.5613 4.4182
(1.1428) (1.5115) (3.1907)*

EDH 0.015535 -0.67360 -0.36392
(0.08261) (-1.6389) (-1.4854)

EDW 6.1306 10.208 -0.22938
(0.0001) (0.00021) (-0.39504)

AW 0.052313 0.056569 0.31166
(1.7877)** (1.6669)** (3.3785)*

WUNV -0.08564 -0.35538 0.39794
(-0.40773) (-1.3835) (1.3037)

VILRK 0.67269 0.85329 0.74804
(2.4462)* (2.3834)* (2.3124)*

WATERV -0.36018 -0.87412 -0.97901
(-0.93008) (-1.7396)** (-1.9395)**

SANV -0.16524 -1.0078 0.87090
(-0.29184) (-1.5641) (1.0033~

ASSOV -1.8195 -0.87618 -4.4948
(-1.3762) (-0.53119) (-2.0256)*

NOSTV -0.20464 -0.69821 -0.19478
(-0.73191) (-1.8261)** (-0.59285)

CONSTANT -27.011 -39.584 -10.021
(-0.00011) (-0.000199) (-2.7798)

Log-Likelihood Log-Likelihood Log-Likelihood
Function: Function: Function:

-122.7803 -93.8228 -92.5036

* • significant at the 5% level
** • significant at the 10% level
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other explanatory variables do not differ significantly from zero at

the five percent level.

Again, except for VILRK, the signs of the other explanatory vari

ables come out as expected. Like the effects on LWAG and LRAG, the

effect of VILRK on LCAG is positive, implying that as the villages

become more developed, labor markets and, hence, the degree of labor

market participation (LCAG) will expand. The positive relationship of

PDAGIAD to LCAG is explained by the fact that part of PDAGIAD is gener

ated by LCAG. As expected, LCAG decreases with better economic status,

which is reflected in lower TENR and higher ASSOV.

The positive effect of OHEM on LCAG indicates that OMEM does not

participate much in labor markets, thus increasing some other types

of labor participation in the markets (e.g., LCAG). This is consis

tent with the negative effects of OMEM on labor on own farm, such as

LW and LHB (in eqs. 3 and 4). In that case OMEM does much of the own

farm work as a substitute for both LW and LHB. Also, as expected, LCAG

increases with age of wife (AW), but decreases as CAR increases.

This is because greater CAR needs more labor to work on, thus leaving

less time to sell labor elsewhere.

6.2.2 Agricultural Income (AGIAD)

The results of eq. 11 are reported in Table 6.S, from which AGIAD

is shown to increase with wife's imputed wage rate (PDIMWAGE), child

labor on own farm (PDLC), and hired labor employed (PDLHI) because the

increases in these factors of production naturally make possible greater

values of AGIAD. The results also show that higher tenancy rate (TENR)



TABLE 6.5

Final-Stage Results of 015 Regression for Eg. 11

Dependent Variable:
Agricultural Income per Adult (AGIAD)

Right-Rand-Side Coefficients
Variables (T-Ratios)

PDIMWAGE 419.23
(2.7036)*

PDLW 19.778
(0.14887)

PDLHB 161.68
(1. 7656)**

PDLC 49.930
(2.8665)*

PDLHI 93.692
(3.6733)*

PDLS 3298.8
(1.1755)

PDLWAG -179.20
(-1.6964)**

PDLHAG 31.602
(0.32887)

PDLCAG 43.507
(0.82825)

NONAIAD 0.098449
(0.66479)

WEALTHAD -0.073130
(-0.66063)

DMIG -990.96
(-1. 7156)**

CAR -180.87
(-1.4490)

RENTV 22.544
(1.6779)**

TENR -5532.3
(-2.1593)*

EDH -7.0786
(-0.010585)

EDW 1053.3
(1.0109)
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Table 6.5 (continued)

Dependent Variable:
Agricultural Income per Adult (AGIAD)

234

Right-Band-Side
Variables

WATERV

SANV

ASSOV

NOSTV

CONSTANT

Coefficients
(T-Ratios)

-530.02
(-0.72828)

969.14
(0.72218)

-2632.3
(-1.3080)

-123.25
(-0.27505)

-19655
(-2.6827)

* = significant at the 5% level
** = significant at the 10% level
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leads to lower AGIAD, because higher TENR implies lower economic status

due to smaller farm size owned (i.e., lower values of wealth). The

coefficients of the other explanatory variables do'not differ significant

ly from zero at the five percent level.

6.2.3 Food Consumption (FCONAE)

Table 6.6 presents the results of eq. 12, in which FCONAE appears

to increase with agricultural income (PDAGIAD) and non-agricultural

income (NONAIAD) as expected, and to decrease with higher fertility

(PDCEB), which will compete for household resources, including FCONAE.

The rest of the explanatory variables are not significant at the five

percent level in determining FCONAE.

6.2.4 Family-Planning Practices (FPP)

The results of eq. 13, as reported in Table 6.7, indicate that FPP

increases with wealth (WEALTHAD), prenatal care (PRENC), and incidence

of completed childbearing (COMPLCB); but decreases with the belief of

haVing birth shortage (SB) and the increases in age of wife (AW) as

well as in distance to the nearest family-planning center (DIST). The

other explanatory variables do not seem to have significant effects at

the five percent level on FPP.

The positive effects of WEALTHAD and PRENC on FPP confirm the hypo

theses that better-off households, as indicated by greater WEALTHAD and

better knowledge in taking care of children through PRENC, are more

exposed to FPP. The expected positive effect of COMPLCB on FPP implies

that those who have completed childbearing are usually those who have

experienced FPP longer. The negative effect of AW on FPP reveals that



TABLE 6.6

Final Stage Results of OLS Regression for Eg. 12
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Right-Hand-Side
Variables

PDLS

PDAGIAD

PDCEB

NONAIAD

WEALTHAD

DMIG

CAR

RENTV

TENR

EDH

EDW

PRENC

MBRFD

WATERV

SANV

ASSOV

Dependent Variable:
Values of Food Consumption

per Adult Equivalent (FCONAE)

Coefficients
(T-ratios)

53.982
(0.14690)

0.067932
(3.1065)*

-187.37
(-3.1252)*

0.072202
(3.6134)*

-0.023120
(-1.6848)**

-28.493
(-0.40077)

-1.2110
(-0.12273)

-2.5550
(-1.3028)

-87.364
(-0.22618)

31.926
(0.31445)

-1.3756
(-0.008732)

-46.578
(-0.25108)

-9.9045
(-0.99121)

56.473
(0.57609)

154.30
(0.94402)

264.74
(0.87400)



TABLE 6.6 (continued)

Right-Band-Side
Variables

NOSTV

CONSTANT

* = significant at the 5% level
** = significant at the 10% level

Dependent Variable:
Values of Food Consumption

per Adult Equivalent (FCONAE)

Coefficients
(T-ratios)

-73.547
(-1.5888)

2011.2
(2.1698)
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TABLE 6.7

Final-Stage Results of Tobit Regression for Eg. 13
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Right-Hand-Side
Variables

PDLS

PDAGIAD

NONAIAD

WEALTHAD

DMIG

CAR

RENTV

TENR

EDH

EDW

PRENC

MBRFD

AW

COMPLCB

SB

DIST

Dependent Variable:
Length of Family-Planning Prac

tices over Exposure Period (FPP)

Normalized Coefficients
(Asympototic T-Ratios)

-0.039305
(-0.083435)

-0.000017
(-0.60686)

-0.000013
(-0.51991)

0.000036
(2.0103)*

-0.035970
(-0.40763)

0.005783
(0.45086)

-0.001045
(-0.42837)

0.092893
(0.19198)

0.12310
(0.97725)

-0.36835
(-1.8592)**

0.66218
(2:6122)*

0.003P!+
(0.31385)

-0.068478
(-3.4692)*

0.64575
(3.1116)*

-0.72314
(-2.1228)*

-0.007945
(-3.0545)*



Table 6.7 (continued)

Right-Hand-Side
Variables

WATERV

SANV

ASSOV

NOSTV

CONSTANT

* = significant at the 5% level
** = significant at the 10% level

Dependent Variable:
Length of Family-Planning Prac

tices over Exposure Period (FPP)

Normalized Coefficients
(Asymptotic T-Ratios)

-0.12644
(-1.0176)

0.20011
(0.95956)

-0.34982
(-0.85883)

0.092197
(1.5744)

5.8772
(4.1929)

Log-Likelihood Function:
-3.8815
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older AW reflects traditional attitudes toward FPP, thus acting as the

subjective costs of using FPP.

The negative signs of the coefficients of SB and DIST also r.~nfirm

the hypotheses that the belief of having SB will discourage the use

of FPP and that longer DIST indicates greater time costs in gaining

access to FPP.

6.2.5 Child Mortality (CDTH)

Col. 1 of Table 6.8 reports the results of eq. 14, in which CDTR

is negatively related tv child labor on own farm (PDLC) and wife's

education (EDW), but positively related to wife's labor hiring out on

others' farms (PDLWAG), wife's age (AW), and number of commercial

establishments (NOSTV). It is also positively related to number of

children ever born (PDCEB), although the coefficient of PDCEB differs

significantly from zero a~ the ten percent level. All the rest of

the explanatory variables do not differ significantly from zero at the

five percent level. Even though better environments (e.g., better

level of sanitation, SANV) is shown to result in lower CDTR as expected,

the effect is weak.

Except for the signs of the coefficients of PDLC and NOSTV, the

above results come out as expected. That is, higher EDW, which is an

indication of better economic status, leads to lower CDTR. Higher EDW

also reflects better knowledge in child care and in curing. AW also

represents such knowledge. The results show that higher AW results in

higher CDTH, implying that the older the AW, the greater the lack of

appropriate knowledge of curing. This is usually the case when older



TABLE 6.8

Final-Stage Results of Tobit and Probit Regressions
for Egs. 14 and 15
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Dependent Variables

Number of Child Deaths
over Number of Children Incidence of Poor

Ever Born (CDTH) Child Health (PCRTH)

Right-Rand-Side Normalized Coefficients Estimates
Variables (Asymptottr)T-Ratios) (Asymptotfc T-Ratios)

2)

PDLW 0.036627 -0.011882
(1.3871) (-0.44342)

F:>LC -0.017147 -0.013811
(-2.2049)* (-1.6635)**

PDLS -0.38764 -0.90796
(-0.38884) (-0.94406)

PDLWAG 0.055709 0.027567
(2.0788)* (1.0186)

PDLCAG -0.16747 -0.000484
(-0.95187) (-0.025626)

PDAGIAD -0.000094 0.000010
(-1.5290) (0.13452)

PDFCONAE 0.000543 -0.000351
(0.98707) (-0.50169)

PDPCHTH 0.73021
(0.52913)

PDCEB 0.39862 0.16307
(1.9668)** (0.63209)

NONAIAD 0.000054 0.000069
(0.92831) (1.0399)

WEALTHAD 0.000008 0.000043
(0.22092) (1.1893)

DMIG 0.049282 0.14430
(0.35076) (0.88385)

CAR 0.013474 0.001583
(0.49425) (0.048605)

RENTV 0.00704 0.004638
(1.6268) (1.0469)

TENR 0.99627 1.0903
(1. 2020) (1.3103)
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Table 6.8 (continued)

Dependent Variables

Right-Rand-Side
Variables

EDH

EDW

PRENC

MBRFD

SICK

AW

DIST

DISURV

AVPR

WATERV

SANV

ASSOV

NOSTV

CONSTANT

Number of Child Deaths
over Number of Children

Ever Born (CDTH)

Normalized Coefficients
(Asymptotic T-Ratios)

(:1)

0.35709
(1.3306)

-0.95019
(-2.3964)*

-0.25530
(-0.52246)

0.029959
(1.3481)

0.17701
(0.25258)

0.15723
(2.8501)*

0.011102
(1. 5522)

-0.27068
(-1.4706)

0.055316
(1.1292)

0.30381
(1.1533)

-0.85162
(-1.2048)

-0.68702
(-0.90604)

0.25086
(2.1801)*

-9.2142
(-2.8467)

Log-Likelihood
Function:

-24.4091

Incidence of Poor
Child Health (PCHTH)

Estimates
(Asymptotic T-Ratios)

f2.)

-0.29264
(-1.1450)

-0.24296
(-0.62061)

-1.0002
(-2.0689)*

0.045727
(1.9550)**

1.5860
(3.5019)*

0.025467
(0.46934)

0.013118
(1. 6942)**

-0.090893
(-0.41669)

0.032401
(0.61442)

-0.18499
(-0.56902)

-1.0269
(-1.4814)

1.2514
(1. 3943)

-0.030780
(-0.24374)

0.59018
(0.19439)

Likelihood Ratio
Test (27 d.f.):

80.5792

* = significant at the 5% level
** = sifnificant at the 10% level
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AW reflects favorable attitudes toward supernatural methods of curing.

In relation to PDLWAG, it is apparent that the higher the participation

of wife in labor markets, the higher the child deaths due to less time

attending to child care. This result supports the finding of Chutiku1

(1982). Using data from a northeastern province of Thailand, she found

that nutritional status of children tends to get worse as the mother

works outside the home. It is also shown here that greater PDCEB is

associated with higher CDTH due to sibling competition for household

resources.

The signs of the coefficients of PDLC anG NOSTV, however, are oppo

site to the expectations. It is expected that higher PDLC, which tends

to be harmful to child health, is associated with higher CDTH. But a

negative relationship appears instead. This negative sign may be

related to the positive sign of the coefficient of PDLWAG, in which

case greater PDLWAG implies greater CDTH. And lower PDLC, hence greater

CDTH, is usually associated with greater PDLWAG, because the households

that hire out more labor (e.g., PDLWAG) are usually those which use

less labor on own farm (e.g., PDLC). It is also expected that greater

NOSTV, which is an indicati~n of better economic status, will cause a

fall in CDTH. However, a positive effect comes out. This positive

sign may, again, be related to the positive effect of NOSTV on LW (in

eq. 3), in which case greater NOSTV results in higher LW. And 'this

present equation shows that higher PDLW is associated with higher CDTH,

although the relationship is weak.
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6.2.6 Child Quality

Child quality is composed of the equations for incidence of poor

child health (PCHTH) and expected child education (EXPED), which are

discussed in the following two subsections.

6~2.6a Child Health (PCHTH)

The results of eq. 15, as shown in col. 2 of Table 6.8, reveal that

only prenatal care (PRENC) and incidence of sickness of the mother (SICK)

are significant at the five percent level in affecting the incidence

of poor child health (PCHTH). The signs of the coefficients of these

two variables are negative and positive. Although significant at the

ten percent level, the effect of months of breastfeeding,usually with

out food supplementation (MBRFD) and that of distance to the nearest

family-planning/health-care center (DIST) are positive. The remaining

explanatory variables do not seem to have significant effects at the

five percent level on PCHTH. And even though better environments (e.g.,

better level of sanitation, SANV) is shown to reduce the probability

of having PCHTH as expected, the effect is mild.

The above results come out as expected, indicating that the pres

ence of PRENC will decrease the incidence of having PCHTH, while the

presence of SICK will lead to such an incidence. The positive signs of

MBRFD and DIST imply that prolonged MBRFD (without food supplementation)

is harmful to child health, while longer DIST poses time costs in gain

ing access to health services available at the family-planning center.

The coefficients of 0.05 and 0.01 for MBRFD and DIST can be interpreted

that the probability of having PCHTH will increase by 0.05 and 0.01,
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respectively, with a one month increase in MBRFD and a one minute

increase in DIST.

6.2.6b Child Education (EXPED)

As shown in Table 6.9, the results of eq. 16 lend support to the

hypotheses that EXPED increases as farmers become less dependent on

family transactions i~volving children. Such an inverse relationship

is indicated by the negative coefficients of child labor both on own

farm (PDLC) and on others' farms (PDLCAG). Also, as expected, EXPED

increases with better economic status, as indicated by adoption of

labor-saving techniques (PDLS) and lower months of breastfeeding without

food supplementation (MBRFD), which implies better knowledge in child

care. The coefficients of the remaining explanatory variables do not

differ significantly from zero at the five percent level.

6.2.7 Fertility (CEB)

The results of eq. 17 are reported in the last table. The explana

tory variables that appear to be significant in explaining CEB all

have the expected signs. Both the demand-side and supply-side factors

appear to be equally important in governing CEB.

On the demand side of fertility, the coefficients of the

demand-side f3ctors that differ significantly from zero at the fivp

percent level are wife's imputed wage rate (PDIMWAGE), agricultural

income per adult (PDAGIAD), and husband's education (EDH). The sign

of the coefficient of child labor on others' farms (PDLCAG) also comes

out as expected, although the coefficient differs significantly from

zero at the ten percent level.



TABLE 6.9

Final-Stage Results of OLS Regression for Eg. 16
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Right-Hand-Side
Variables

PDLC

PDLHI

PDLS

PDLCAG

PDAGIAD

NONAIAD

WEALTHAD

DMIG

CAR

RENTV

TENR

EDH

EDW

PRENC

MBRFD

Dependent Variable:
Average Level of Expected

Child Education (EXPED)

Coefficients
(T-Ratios)

-0.015930
(-2.2053)*

0.005502
(0.53750)

2.7512
(3.0480)*

-0.051351
(-2.0980)*

0.000016
(0.28460)

0.000033
(0.55213)

-0.000002
(-0.045383)

-0.20587
(-0.89792)

0.033273
(0.94957)

-0.003839
(-0.64433)

-0.58985
(-0.50701)

0.18617
(0.63275)

0.27445
(0.55757)

0.35193
(0.56342)

-0.058693
(-2.0910)*



TABLE 6.9 (continued)

Right-Band-Side
Variables

AVPR

CONSTANT

* = significant at the 5% level

Dependent Variable:
Average Level of Expected
Child Education (EXPED)

Coefficients
(T-Ratios)

0.027108
(0.48066)

6.5121
(2.5472)
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TABLE 6.10

Final-Stage Results of OLS Regression for Eg. 17
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Right-Hand-Side
Variables

PDIMWAGE

PDLW

PDLHB

PDLC

PDLHI

PDLS

PDLWAG

PDLHAG

PDLCAG

PDAGIAD

PDFPP

PDCDTH

NONAIAD

WEALTHAD

DMIG

CAR

Dependent Variable:
Children Ever Born (CEB)

Coefficients
(T-Ratios)

-0.12570
(-3.2366)*

-0.089501
(-1.4906)

-0.007539
(-0.25577)

-0.004379
(-0.78947)

-0.001401
(-0.21058)

-0.23370
(-0.39161)

-0.015205
(-0.63634)

0.019082
(0.81319)

0.022856
(1.7134)**

0.000190
(2.4132)*

-5.5135
(-2.6693)*

2.5319
(1.1122)

0.000026
(0.57798)

0.000031
(1.0570)

-0.040876
(-0.25595)

0.007917
(0.26862)



Table 6.10 (continued)

Right-Hand-Side
Variables

RENTV

TENR

OMEM

EDH

EDW

PRENC

MBRFD

SICK

AW

AlvSQ

AMW

COMPLCB

AVPR

CONSTANT

* = significant at the 5% level
** = significant at the 10% level

Dependent Variable:
Children Ever Born (eBB)

Coefficients
(T-Ratios)

-0.002474
(-0.64201)

0.17231
(0.22437)

0.34296
(0.60534)

-0.47026
(-2.7532)*

0.17787
(0.63818)

0.31535
(0.79093)

0.007951
(0.51467)

0.02421
(0.049724)

1.4541
(3.2106)*

-0.020513
(-2.9242)*

-0.21583
(-3.2117)*

2.4462
(3.2552)*

-0.065441
(-1.5919)

-6.8351
(-1.1483)
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Based on the above results, greater PDIMWAGE appears to reduce CEB

due to higher opportunity costs forgone in rearing children. The effect

of wife's education (EDW), which is another measure for the values of

her time, is not at all significant. EDH, however, turns out to have

a significant effect on CEB with expected negative sign. If the hus

band spends much less time on child care, an increase in EDH will reduce

CEB.through his being more receptive to new attitudes toward family size

in favor of smaller family, rather than through an increase in the values

of his time. The positive sign of the coefficient of PDAGIAD demon

strates the pronatalist effect of income on CEB as posited in the New

Household Economics (NHE)--see, e.g., Evenson (1981).

Consistent with the significant negative effects of child labor on

own farm (PDLC) and that on others' farms (PDLCAG) on expected child

education (EXPED) in the preceding equation, the relationship of PDLCAG

to CEB in this present equation is positive and signifi~ant at the ten

percent level. The coefficient of PDLC in this present equation, how

ever, does not differ significantly from zero at the five percent or

ten percent level. But since PDLCAG also constitutes part of family

transactions involving children, its significant positive relationship

to CEB supports the hypothesis that CEB will decrease as farmers become

less reliant on family transactions' involving children, which implies

a fall in the economic benefits of children.

Considering now the supply side of fertility, the coefficients of

the supply-side factors that differ significantly from zero at the five

percent level are family-planning practices (PDFPP), age of wife (AW),

age of wife squared (AWSQ), age at marriage. of wife (AMW), and incidence

of completed childbearing (COMPLCB).
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An increase in PDFPP is shown to reduce CEB as hypothesized. The

coefficient of -5.51 for PDFPP reveals that a one year increase in

PDFPP will be associated with a decline in CEB of 5.51 births. The

positive effect of AW and the negative effect of AWSQ support the

hypothesis thatCEB will increase with AW at a decreasing rate. An

increase in AMW appears to decrease CEB, because later AMW reduces

fecundab1e period of the mother. Like AW, the effect of COMPLCB

on CEB is positive, because it indicates whether CEB has reached

its highest possible level either by reaching the age (wife's)

of menopause, or by individual birth control through vasectomy or

tubectomy. The coefficient of 2.45 for COMPLCB implies that CEB

will be about 2.45 births higher for those who have completed child

bearing.

6.3 INTERPRETING THE RESULTS

This section interprets the estimated results presented in the

preceding section by recourse to an explanatory framework of the NIE.

The second-best efficiency principle forms a coherent explanatory

framework for interpreting various documented patterns or stylized

facts that have been verif~ed by the statistical tests in the previous

chapter. Patterns about labor and time allocation are explained and

summarized first in subsection 6.3.1 and thc~~ about fertility and

related issues in subsection 6.3.2. In both subsections, the proposed

theory is refined on the basis of these empirical results by resorting

to the concept of excess burden.
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6.3.1 Labor and Time Allocation

6.3.la Explanations

Considering first labor market participation by farm households,

the patterns documented in cols. 1-3 of Table 6.4 reveal that all types

of labor hiring out on others' farms [i.e., wife's labor (LWAG), hus

band's labor (LHAG), and child labor (LCAG)] will be higher if their

own farm size (CAR) is smaller, because smaller CAR makes it necessary

for farm households to earn their"livings from some other sources.

LWAG, LHAG, and LCAG all are also higher in more progressive villages

(VILRK), because greater extent of labor market expansion and partici

pation is a characteristic of more progressive villages. These patterns

are indicated, respectively, by negative and positive signs of the

coefficients of CAR and VILRK. Aside from VILRK, the other institutional

factor that seems to exert a significant effect on LCAG is membership

of association (ASSOV). The stylized fact documented in col. 3 of the

same table shows that better insitutional environments; as indicated by

an increase in ASSOV, will induce farm households to depend less on

children (LCAG) as a source of income.

As regards labor on their own farm, the pattern documented in

Table 6.1 shows that transaction costs of using hired labor (i.e •• super

vision time per manday of hired labor, SUPT) are higher in more progres

sive villages as indicated by the positive coefficient of village ranking

(VILRK). This observed pattern is contrary to our theoretical concep

tualization, in which the progress of development or the increase in

VILRK causes a fall in SUPT. Theoretically, as external markets become

more developed, better communication will reduce the costs of searching
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for hired labor in the villages nearby. The "F-connection" between

farm operators and hired labor will be developed through these market

linkages. Shirking costs and SUPT are thereby saved.

However, the positive, rather than the inverse,relationship docu

mented points to the effects of some intervening variables (e.g., rapid

out-migration to the Middle East) accompanying the development process

that lead to temporary excess demand for hired labor. The development

process itself also increases the demand for hired labor as well as

wage rates due to intensive adoptions of HYVs and large-scale produc

tion. Although the progressive area has entered the labor-saving phase,

the demand for hired labor has remained high due to a lack of labor-

saving techniques for certain activities, such as transplanting and

harvesting. The problem of excess demand for hired labor makes it

necessary for farm operators to search too far for hired labor. The

transportation costs and searching time incurred are inevitably high.

Coupled with the fact that farm operators do not know hired labor

well enough so as to develop a certain degree of the "F-connection",

the resulting SUPT are thus high. In the long run, this disequilibrium

phenomenon is expected to disappear as high wage rates, due to the

eXisting labor scarcities, will tend to draw a sufficient number of

in-migrants into the area to balance the prevailing high demand.

The other related patterns are documented in cols. 3 and 4 of Table

6.3. The positive and negative signs of the coefficients of PDSUPT in

the equations for LC and LHI, respectively, imply that a fall in PDSUPT

is associated with a fall in LC and an increase in LHI. This is equiv

alent to saying that a transition of farm households from reliance on
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family-type organization (LC) to market-type one (LHI) is an attempt to

minimize transaction costs (PDSUPT). However, based on the earlier. pat

tern documented in Table 6.1, an increase, rather than a decrease, in

SUPT occurs with the progress of development. What might be inferred

from the patterns shown in co1s. 3 and 4 of TRb1e 6.3 is that an increase

in PDSUPT, which proceeds with development, tends to induce farm opera

tors to increase LC and to reduce tRI. One similar pattern in col. 3

is that an increase in wage rates (WUNV), which also proceeds with

development, may induce farm operators to increase LC. In reality,

however, greater PDSUPT or WUNV do not simply encourage farm operators

in more developed areas to shift back to depending more on LC. What

has actually been observed is that greater PDSUPT as well as WUNV in

more developed areas have induced labor-saving technological changes

(PDLS) to substitute for LC and LHI. This pattern is also documented

in col. 3 of Table 6.3, in which PDLS is shown to be inversely related

to LC. Labor-saving practices are therefore considered to be the

arrangements evolved so as to save transaction costs of using hired

labor or to increase efficiency.

The other patterns about LC and LHI, also documented in cols. 3

and 4 of the same table, a~e that farm households tend to rely less on

LC and more on LHI with better environments--both physical and institu

tional--which accompany the development process. These are indicated

by the negative and positive coefficients of level of sanitation (SANV)

and membership of association (ASSOV) in relation to LC and LHI respec

tively.

Adult family labor on own fa~-both wife's labor (LW) and husband's

labor (LHB)--are shown, in cols. land 2 of Table 6.3, to be positively
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related to PDLS. These patterns imply that both LW and LHB specialize

in less arduous or less time-intensive tasks (e.g., PDLS), some of which

require a certain skill level to operate. Both LW and LHB also increase

with better institutional environments as indicated by the positive

coefficients of number of commercial establishments (NOSTV) in the

equations for LW and LHB. These patterns are also documented in cols.'l

and 2 of the same table. Greater NOSTV also results in higher wife's

imputed wage rate (IMWAGE) as documented in Table 6.2.

Not only do transaction costs appear to increase with development,

but also do shirking costs. The stylized facts documented in sub

section 4.3.2 (Chapter IV) reveal that in traditional village societies,

shirking tends to be low or negligible because of the existence of

strong social ties and bonding, which render shirking prohibitive.

But as the growth of markets have penetrated into the societies,

traditional institutions and personal ties lose their significance.

This allows for high shirking potential.

It is found that when markets had just evolved in the progressive

area, wage rates for all activities were paid on a time-rate (per day)

basis. Similarly, time-rate wage rates are the present common form of

payments in the stagnant area and, to a large extent, in the newly

settled areas. These stylized facts are attributable to the fact that

when development has just taken place, shirking tends to be low since

personal ties have not entirely given way to impersonal relations

that accompany commercial transactions. Time-rate payments, which

allow for high effort shirking possibility, are therefore chosen in

low shirking environments. But in high shirking environments domi

nated by commercial transactions (like in the progressive area
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nowadays), piece-rate (per rai) payments have evolved to replace time

rate ones so as to mitigate effort shirking, though quality shirking

remains to great extent. Piece rates therefore tend to be chosen for

the tasks where quality shirking is easy to monitor (e.g., transplant

ing, weeding, and harvesting). But for the tasks where quality shirking

is hard to monitor (e.g., applications of chemicals), they are usually

done by farm operators themselves. Notwithstanding the presence of

piece rates and monitoring, shirking in this later stage of development

cannot be said to be lower than that in the early stage, during which

strong social ties make shirking more or less negligible.

Although agency costs (i.e., the summation of transaction costs

and profit loss from shirking) of using markets appear to increase with

development, excess burden (i.e., the summation of agency costs and prof

it loss from failure to specialize) associated with the use of markets

tends to be lower than that associated with the use of families, because

specialization is enhanced with development. That is, as adult family

labor becomes specialized in skilled tasks (e.g., applications of some

labor-saving techniques), hired labor will be employed to specialize in

unskilled tasks (e.g., transplanting, weeding, and harvesting), while

children move to specializing in non-farm work (e.g., schooling).

Specialized teams of hired labor also evolve to replace unskilled labor.

The patterns indicating that specialization is enhanced with devel

opment are also documented in Tables 6.2 and 6.9. Since there is no

measure of specialization, an increase in the opportunity costs of wife's

time or wife's imputed wage rate. (IMWAGE) as well as that in child

education (EXPED) may be taken to reflect an increase in specialization.

This is because greater specialization implies that adult family labor



257

or wife spends less time on arduous or time-intensive tasks, including

child care, due to greater values of her time (IMWAGR). Also, greater

specialization implies that hired labor specializes in unskilled tasks

at the same time that children are drawn away from farm activities in

order to specialize in non-farm activities, such as schooling (EXPED).

An increas2 in EXPED in the process of development indicates a fall in k,

which is the fraction representing productivity of child labor in rela

tion to that of hired labor. The stylized facts that specialization,

as measured by IMWAGE and EXPED, increases with development are documented

in Tables 6.2 and 6.9. In Table 6.2, IMWAGE appears to be greater in

more developed areas characterized by higher wage rate index (WUNV) as

well as greater number of commercial establishments (NOSTV). In Table

6.9, EXPED is also shown to be higher in more developed areas character

ized by the presence of adoption of labor-saving techniques (PDLS).

Based on the patterns explained earlier, we may graphically illus

trate how organizational choice minimizes excess burden in Figs. 6.1

to 6.4.

Figs. 6.1 and 6.2, on the upper part, represent organizational

choice between family transactions (LC) and market transactions (LHI)

before development. After development, the choice is depicted in Figs.

6.3 and 6.4, on the lower part. Figs. 6.1 and 6.3, on the left-hand

side, are the choice favoring family transactions, while Figs. 6.2 and

6.4, on the right-hand side, are the one favoring market transactions.

Supervision costs are shown on the horizontal axis and excess burden on

the vertical axis of each of these four figures. SC is the line repre

senting supervision costs, which are one component of excess burden.

It is a 45° straight line because it is measured in monetary units. It
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Figs. 6.1-6.4~ Effects of Development on Organizational Choice

Before Development

-----_~L

Supervision
Costs

Exces
Burde

ME

Excess
Burden

MEB

Family Transactions

Fig. 6.1

Exces
Burde

C
ME

Exces
Burde

C

ME

Market Transactions

SC

Fig. 6.2

Market Transactions

B

SC

Supervision
Costs

SC*

Fig. 6.3

Supervision
Costs

SC*

Fig. 6.4



259

originates from the positive section of the vertical axis because it

is assumed to have some positive fixed costs. PL is the curve repre

senting the other two components of excess burden (i.e., profit loss

from shirking and profit loss from failure to specialize). Since both

profit loss from shirking and that from failure to specialize decrease

as supervision costs increase, the PL curve is downward sloping. The

EB curve is downward sloping until it reaches the minimum point, after

which it becomes upward sloping, because it is a vertical summation of

the SC and PL curVes. The minimum point of the EB curve (MEB) is the

point where the SC and PL curves have equal slope.

The SC lines are assumed to be the same for all four figures,

but the PL curves different. The PL curves for the choice of market

transactions in Figs. 6.2 and 6.4 are drawn to be steeper than those for

the choice of family transactions in Figs. 6.1 and 6.3. The reason lies

in the presumption that as SC increases, PL associated with ~he use of

hired labor or market transactions usually declines more rapidly than

that associated with the use of child labor or family transactions.

The PL curve in Fig. 6.1 is drawn to be lower than that in Fig.

6.3 to illustrate the fact that both shirking by child labor and profit

loss from their failure to specialize are lower before development than

after development. This is due to strong social coercion as well as

bonding and to "specialization by identity" of childt~n that exist to

a greater extent during the period before development (see subsection

4.3.2, Chapter IV). After development, on the contrary, higher child

education will undermine the moral basis of intergenerational obligations,

thus resulting in higher shirking by child labor and lower use of child
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labor. The stylized fact documented in Table 6.9 shows the inverse rela

tionship between child labor (PDLC) and child education (EXPED) as

expected. Higher child education also results in higher profit loss

from failure to specialize, because higher child education simply implies

less specialization by children in farm activities or more specializa

tion in non-farm activities (e.g., schooling). Based on our theoretical

models, a fall in specialization by children is captured by a fall in k,

which is the fraction representing productivity of child labor in con

nection to that of hired labor. The presumption that development leads

to lower specialization by children in farm activities or higher special

ization in non-farm activities is confirmed by the stylized fact docu

mented in Table 6.9. In this table, development, as indicated by the

presence of adoption of labor-saving techn~ques (PDLS), is shown to

increase child education (EXPED).

The PL curve in Fig. 6.2 may either be lower than, higher than,

or equa~ to that in Fig. 6.4, depending upon the relative strength of

the two opposing effects which form the PL curve (i.e., profit loss

from shirking and profit loss from failure to specialize). Usually,

shirking associated with the use of markets tends to be higher after

development than before development due to a breakdown of social

bonding. At the same time, since specialization proceeds with develop

ment, specialization associated with the use of markets tends to be

higher after development than before development. If the force of

specialization is stronger than shirking costs, the PL curve in Fig.

6.4 will tend to be lower than that in Fig. 6.2 (as shown).
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Comparing now the organizational choice between family transactions

and market transactions. Also for the reasons stated above, the PL

curve in Fig. 6.1 is lower than that in Fig. 6.2, while that in Fig.

6.4 lower than that in Fig. 6.3. In this way, the point of minimum EB,

which is the summation of the SC and PL curves, will be lower in Fig.

6.1 than that in Fig. 6.2, while that in Fig. 6.4 lower than that in

Fig. 6.3. A fundamental explanation of household behavior is that

the organizational choice of farm households will favor family transac

tionsduring the period before development, but market transactions will

be preferred during the period after development as an attempt to minimize

excess burden.

6.3.lb Sununary

The patterns documented reveal that the choice of contracts or

transactions (i.e., family transactions, market transactions, or

labor-saving arrangements) is consistent with the second-best efficiency

principle. This principle allows for non-zero transaction costs or

excess burden. Although transaction costs and shirking costs of using

markets appear to increase with development, the other component of

excess burden (i.e., profit loss from failure to specialize) tends to

decrease as specialization is enhanced by the increases in the oppor

tunity costs of wife's time and in child education as well as by the

evolution of specialized teams of hired labor. As a consequence,

excess burden associated with the use of markets tends to be low compared

to that assocaited with the use of families in the later stage of

development.
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In sum, the recognition of non-zero transaction costs and excess

burden facilitates a fundamental explanation of household behavior.

That is, although transaction costs and agency costs (i.e., the summa-

tion of transaction costs and profit loss from shirking) of using

markets appear to increase as development proceeds, the total excess

burden (i.e., the summation of a~ency costs and profit loss from

failure to specialize) associated with the use of markets tends to be

lower than that associated with the use of families. This tends to

induce farm households to shift from family transactions to a less

costly or more efficient type of organization (i.e., market transac

tions and, lately, labor-saying arrangements) so as to minimize excess

burden or to maximize expected accounting profits. In order to exploit

gains from specialization, it is efficient for farm households to accept

high agency costs during the later stage of development. At the same

time, as specialization is driven in the process of development, the

associated increase in the opportunity costs of wife's time implies

that wife or adult family labor becomes specialized in less arduous

or less time-intensive tasks (e.g., labor-saving practices) and chil

dren specialized in non-farm activities (~.g~, sch~oling), while leaving

hired labor specialized in arduous tasks (e.g., transplanting, weeding,

and harvesting).

6.3.2 Fertility and Related Issues

6.3.2a Explanations

The stylized facts about child mortality documented in col. 1 of

Table 6.8 are that child mortality (CDTH) will be higher with greater

wife's labor hiring out on others' farms (PDLWAG), higher fertility
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(PDCEB), and older age of wife (AW); but lower with higher wife's edu

cation (EDW). These patterns indicate that greater PDLWAG results in

less time for child care, that higher PDCEB leads to greater sibling

competition for household resources, and that older AW implies reliance

more on traditional methods of curing, all of which are associated with

greater CDTH (see also Chutiku1, 1982). Higher EDW, on the contrary,

causes a fall in CDTH because higher EDW reflects higher economic status

as well as better knowledge in taking care of children.

Better knowledge in taking care o~ children, as reflected in the

practices of prenatal care~RENC), also results in better child quality

in terms of child health. This pattern is documented in col. 2 of the

same table, in which the incidence of poor child health (PCHTH) is in

versely related to PRENC. PCRTH, however, varies directly with months of

breastfeeding (MBRFD), because prolonged breastfeeding, after the sixth

month, without food supplementation is disastrous to child health. And

the majority of the sample households practice breastfeeding as a substi

tute for food. PCHTH also varies directly with the incidence of sickness

of mother (SICK), because poor mother's health usually causes poor child

health. PCH1:ri is also caused by greater distance to the nearest

family-p1anning/hea1th-care center (DIST), which reflects greater time

costs in gaining access to the center.

One pattern related to poor child health (PCHTH) documented in

Table 6.6 is that lower food consumption per adult equivalent (FCONAE),

which also implies PCHTH, is associated with higher fertility (PDCEB)

due to greater sibling competition. FCONAE, however, is observed to be

higher with higher agricultural income (PDAGIAD) and non-agricultural
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income (NONAIAD). Agricultural income itself is observed, in Table

6.5, to be lower with higher tenancy rate (TENR), because higher TENR

implies lower values of wealth and"hence, lower economic status.

The stylized facts about child education, which is the other

aspect of child quality, are shown in Table 6.9. One pattern documented

is that expected child education (EXPED) increases with adoption of

labor-saving techniques (PDLS). This is because PDLS is a characteris

tic of better-off households, whose adults tend to specialize in skilled

farm activities, while children tend to shift from unskilled farm activ

ities to non-farm activities, such as schooling. EXPED is shown to

increase with economic status 'as reflected in a decrease in months of

breastfeeding (MBRFD), most of which is practiced without food supple

mentation. The households with lower economic status tend to prolong

MBRFD as a substitute for food. The other patterns documented are that

EXPED increases with a decrease in family transactions involving chi1

dren-~oth child labor on own farm (PDLC) and that hiring out on others'

farms (PDLCAG). These patterns also conform to the expectation that

better-off households, who depend less on their children as a source of

labor or income, are more concerned with their child quality.

The stylized fact about fertility behavior (Table 6.10),which is

consistent with the above patterns, is that the fertility (CEB) decline

is associated with less reliance of farm households, on child labor

(PDLCAG) as a source of income. This pattern implies that lower economic

benefits of children, in terms of lower PDLCAG, induce a fall in CEE,

although the other part of children's economic benefits (i.e., child

labor on own farm, PDLC) does not appear to be significantly related
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to be along the demand side of fertility, are that CEB varies directly

with agricultural income (PDAGIAD) and inversely with husband's educa-

tion (EDH) and wife's imputed wage rate (PDIMWAGE). Some of these pat

terns are consistent with the NHE hypotheses, which postulate a pronatalist

effect of an increase in income because children are normal goods, but

antinatalist effects of increases in wife's education as well as her

wage rate due to greater values of her time (see Evenson, 1981). But

the pronatalist effect of an increase in income is not likely to last

long. It is expected that after income has reached a threshold level,

any further increase will tend to reduce fertility due to greater

concern with child quality. Like income, higher husband's education

is assumed to have a pronatalist effect since the husband usually spends

relatively less time on child care. However, the negative relationship

of EDH to CEB documented here is probably due to the fact that higher

EDH implies a change in values and attitudes toward family size in

favor of smaller family.

On the supply side of fertility, also in Table 6.10, CEB is found

to increase with an increase in age of wife (AW) at a decreasing rate

as indicated by the positive and negative coefficients of AW and AWSQ

respectively. CEB is also found to be higher for those who have

completed childbearing (COMPLCB), but lower with higher age at marriage

of wife (AMW) and with greater family-planning practices (PDFPP).

The practices of family planning themselves (FPP) are documented,

in Table 6~7, to increase with economic status, as reflected in greater
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values of wealth (WEALTHAD) and better knowledge in child care through

practices of prenatal care (PRENC). FPP is also found to be greater

for those who have completed childbearing (COMPLCB) since those who

have COMPLCB are those who have longer been exposed to FPP. However,

FPP is found to decrease with an increase in age of wife (AW), because

higher AW indicates traditional values and belief which act as the subjec-

tive costs of FPP. Lower FPP is also found among the birth-shortage

households (SB), which feel or are certain that they will not be able to

have as many children as they would like to. These households

constitute only 11.7 percent of the total sample households. Usually,

they are some worse-off households which want to have greater number

of children than what is warranted by the wives' relatively poor

health. The other pattern documented in Table 6.7 is that FPP decreases

as distance to the nearest family-planning center (DIST) increases,

because longer DIST poses a time constraint on FPP.

We may graphically illustrate, in Fig. 6.5, the fertility and other

patterns documented in both the present and preceding subsections.

The top panel of Fig. 6.5 represents the effects of changes in the

demand-side factors, while the bottom panel the supply-side factors.

On the top panel, a fall in fertility choice from C* to C*, can be

explained by the declines in both portions of the MB curve and the
c

increase in the MC curve induced by development.c

The horizontal portion of the MB curve is the marginal benefitsc

of child labor or values of marginal product (PrfL). Since it is
c

equal to kwh' a fall in either k (the fraction representing productivity
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Fig. 6.5. Effects of Development on Child Quantity/quality and
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of child labor in relation to that of hired labor) or wh (hiring wage

rate) will shift this part of the curve downward. A fall in transac-

tion costs of using hired labor (tl) will also shift this part of the

6curve downward, because part of wh is accounted for by t l•

However, the patterns documented in subsection 4.3.2 (Chapter IV)

and Table 6.1 show the increases, rather than the decreases, in both wh

and t l as development goes on. The pattern documented in col. 4 of

Table 6.3 shows that the increase in t l (PDSUPT) induces farm households

to rely less on the use of hired labor or market transactions (LHI).

Although the patterns in col. 3 of the same table reveal the positive

relationships of both wh and t l to child labor or family transactions

involving children (LC), it does not necessarily follow that the house-

holds shift back to depending more on LC as wh and t l increase. What

has actually happened is the shift to labor-saving arrangements (PDLS).

The negative relationship of PDLS to LC, also documented in col. 3 of

the same table, supports this fact.

As mentioned earlier, it is not only the changes in w
h

and t
l

that lead to a shift in the horizontal part of the MB curve, but also
c

the change in k. Unlike wh and t i , the stylized facts documented in

Table 6.9 and in subsection 4.3.2 (Chapter IV) confirm that development

leads to a fall in k due to higher specialization. Higher specialization

6. In fact, wh is equal to market wage (wm) plus excess burden (EB).

But since EB is not yet a well-developed concept and is difficult
to quantify, wh may be said to be equal to wm plus t l (see foot-

note 4, Chapter I).
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implies higher productivity of children in non-farm work and lower pro

ductivity in farm work (k) as hired labor is employed to specialize in

farm work instead. And in the process of development, if the force of

specialization outweighs the increases in both t l and shirking costs of

using markPts, then EB (i.e., the summation of t l, profit loss from

shirking, and profit loss from failure to specialize) associated with

the use of markets may be said to decline.

The pattern that may be taken to represent a fall in k in the proc-

ess of development is the positive relationship between adoption of

labor-saving techniques (PDLS) and expected child education (EXPED)

documented in Table 6.9. This pattern implies that EXPED is higher in

more-developed areas characterized by the presence of PDLS. Higher

EXPED itself implies higher specialization as children shift from farm

work (PDLC and PDLCAG) to specializing in non-farm work, such as school-

ing (EXPED). These patterns are also documented in Table 6.9, which

reveals the negative relationships of PDLC and PDLCAG to EXPED. The

stylized facts documented in subsection 4.3.2 (Chapter IV) show that

specialization is also enhanced by the evolution of specialized teams

of hired labor.

Based on the above-mentioned stylized facts, the forces raising

the horizontal part of the MB curve in the process of deVelopment are
c

the increases in both wh and t l• The forces that work in the opposite

direction are the declines in k or EB. If we assume, for simplicity,

that the latter forces are stronger, the downward shift in this part

of the curve will result in a fall in child labor and, hence, desired

fertility. In other words, the force of specialization leads to
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the dominance of market transactions and labor-saving arrangements

over family transactions, thus inducing a decline in fertility choice.'

Considering now the downward-sloping portion of the MB curve, it
c

is the marginal benefits of child leisure or values of marginal utility

Uc
( AS), which.areequal to values of marginal product of child labor

(PrfL)' This part of the curve also shifts downward as development
c

increases child quality.

The patterns supporting this relationship are documented in Tables

6.6, 6.8, and 6.9. The patterns in the first two tables show that lower

fertility (PDCEB) is associated with better child health in terms of

higher consumption per adult equivalent (FCONAE) and lower child mortal-

ity (CDTH). Lower CDTH implies greater returns to investments in human

capital, thus increasing the investments themselves (Schultz, 1976).

The patterns documented in Table 6.9 show the inverse relationships of

child labor, both on own farm (PDLC) and on others' farms (PDLCAG), to

investments in human capital in terms of child schooling (EXPED). In

the same table, EXPED is positively associated with adoption of

labor-saving techniques (PDLS). These patterns imply that investments

in human capital (EXPED) increase in the process of development as meas-

ured by the declines in PDLC and PDLCAG as well as the presence of

PDLS.

7. Although the forces raising the MB curve are stronger, fertility
c

is also expected to decline eventually due to an upward shift in
the MC curve as development continues.

c
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As regards the Me curve, it represents the marginal costs of
c

children, which are composed to time costs (p fL a ) and subsistence
rae

monetary costs or food expenditures (P). This curve tends to shiftc

upward as development increases both types of costs.

Table 6.6 shows that food expenditures (p ), as measured by food
c

consumption per adult equivalent (FCONAE), increase with development or

income--both farm and non-farm (PDAGIAD and NONAIAD).

The patterns in support of the increase in time costs (p fL a )r ca

are shown in Tables 6.2, 6.3, and 6.10. Table 6.3 (cols. I and 2) shows

that wife's labor (LW) and husband's labor (LHB) increase with number

of commercial establishments (NOSTV) and adoption of labor-saving

techniques (PDLS), both of which proceed with development. The Lncreases

in LW and LHB themselves imply an increase in the values of their time.

Table 6.2 reveals that wife's imputed wage rate (IMWAGE), which repre-

sents values of her time, increases with the wage rate index (WUNV)

and number of commercial establishments (NOSTV). The increases in

both WUNV and NOSTV can be considered as· the indication for the progress

of agricultural development. Higher PDIMWAGE is associated with

the declines in both child labor (LC) and fertility (CEB). These pat-

terns are documented in Tables 6.3 (col. 3) and 6.10. An increase in

wife's education (EDW), which implies greater values of her time, is

also shown, in col. 3 of Table 6.3, to reduce LC.

In sum, the patterns documented are shown to shift the MB curvec

downward and the MC curve upward. These shifts indicate that development
c
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leads to higher specialization, greater values of mother's time, more

dependence 'on hired labor and labor-saving techniques, less dependence

on child labor, lower child mortality, higher child quality, and lower

desired fertility (C*').

Considering now the bottom panel, although there exists a small

number of the birth-shortage households in our sample (about 11.7 per-

cent), the choice of enhancing births per se does not exist. The choice

of trying to carry pregnancies successfully so that they will terminate

in live births (i.e., additional consumption or additional time spent

resting), though exists to some extent, is difficult to measure. As

a consequence, any change in the MB
b

es and MC
b

es curves of the

birth-shortage households on the upper portion of the bottom panel will

not be explained here. As for the birth-excess households on the lower

os* os*'portion, a fall in actual fertility from b to b can be explained

by the downward shifts in both the MB
bas

and Me curves.
bas

Since the MB
bas

curve is the difference between the MB and MCc c

curves of the top panel, the downward shift in the MB curve is caused
bas

by the downward shift in the MB curve and the upward shift in the MC
c c

curve.

As for the MC curve, it is composed of both objective
bas

(monetary) and subjective costs of using family-planning (i.e.,

Pf-~/A
b ). A decline in either one of these costs will shift the curve

F
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downward, thus resulting in higher births avoided and lower actual fer-

tility. Although time costs, which are part of the objective costs,

cannot be captured in this curve, a decline in time costs may also be

said to shift this curve downward.

The pattern documented in Table 6.7 shows that a fall in time costs,

as indicated by an increase in the distance to the nearest family-plan-

ning center (DIST), leads to greater practices of family planning (FPP).

Younger age of wife (AW), which reflects lower subjective costs due to

more receptive to birth control, also" leads to greater FPP. The declines

in these costs will shift the MC curve downward, resulting in greater
bas

birth avoidance or family-planning practices and lower actual fertility.

The pattern documented in Table 6.10 confirms the hypothesis that

family-planning practices (PDFPP) are inversely related to fertility

(CEB).

To sum up, since the majority of the sample households belong to

the birth-excess category, the patterns documented appear to shift the

MC curve downward.
bas

But the downward shift in the MB curve results,
bas

respectively, from the downward and upward shifts in the MB and MC
c c

curves of the top panel. The final results are greater family-planning

practices and smaller number of unwanted births as actual fertility

os*'declines to b and moves closer to the new desired level (C*').

6.3 •2b Summary

The stylized facts documented show that both higher child mortality

and poorer child health in terms of lower"food consumption per adult
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equivalent are associated with higher fertility. This is because higher

fertility simply means greater sibling competition for household resources.

Higher child mortality is also found to be associated with greater wife's

labor hiring out on others' farms and lower wife's education. These

patterns, respectively, indicate child neglect and lack of proper know

ledge in taking care of children. Poor child health is also caused by .

lack of proper knowledge in taking care of children, in which case it

manifests itself in terms of prolonged breastfeeding without food supple

mentation. Longer distance to the nearest family-planning/health-care

center, which implies higher time costs, is also found to cause poor

child health.

An increase in opportunity costs of wife's time is found to reduce

both child labor (i.e., family transactions) and fertility in the proc

ess of development-induced specialization. Adult family labor or wife

shifts to become specialized in less arduous or less time-intensive

tasks (e.g., labor-saving practices), while children specialized in

non-farm work (e.g., schooling). This leaves hired labor, with the

evolution of its specialized teams, specialized in arduous tasks (e s g, ,

transplanting, weeding, and harvesting). A fall in child labor appears

to be associated not only with an increase in child education, but also

with a decline in fertility. Fertility decline also results from higher

husband's education, which makes couples more receptive to smaller family

size. As regards the supply side, fertili~ decline is shown to be

associated with greater family-planning practices, which are themselves

a result of the lower costs, in particular objective costs. Never-

theless, the practices appear to be lower among the birth-shortage

households.
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To summarize, the incorporation of the patterns about transaction

costs documented in the preceding subsection allows one to predict

organizational choice, which is thought to exert an enormous impact

on fertility choice. In this way, it provides a fundamental explana

tion of fertility and related behavior of farm households. That is,

the fertility transition, together with the increase in investments

in human capital, is the result of a rational choice. Such a result

is a response to changing organizational choice (i.e., from family

transactions to market transactions and, lately, to labor-saving arrange

ments) as an attempt to be in the second-best equilibrium position, in

which transaction costs or excess burden are minimized. The result also

responds to changing some other demand-side factors, such as higher

opportunity costs of wife's time in the process of development-induced

specialization. It is, in addition, a response to changing supply-side

factors, such as greater family-planning practices caused by the lower

costs, particularly objective costs, associated with the practices.

However, the practices appear to be lower among the birth-shortage

households.

These findings are consistent with some earlier studies on fertility

behavior in Thailand (e.g., Knodel et a1., 1984), in which case the

combined forces of socioeconomic development and successful fami1y

planning programs are among the main forces underlying the fertility

transition. Nevertheless, our framework introduces a transaction cost

approach applied to families. The approach has so far been commonly

applied to firms.
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6.4 SUMMARY

In this chapter, the empirical results were first presented

equation by equation and subsequently interpreted within an explanatory

framework given by the NIE. The second-best efficiency principle, not

abstracting from transaction costs, forms such a framework, which makes

possible a fundamental explanation of rural household behavior. The

patterns about labor and time allocation were explained and summarized

first, followed by those about fertility and related issues. Based on

these empirical results, the theory extended in Chapters II and III is

refined here by using the concept of excess burden.

The findings obtained suggest that the decline in fertility,

together with the increase in child quality, is the outcome of a rational

choice, responding to changes in both the demand-side factors (e.g.,

changing organizational choice from families to markets and, eventually,

to labor-saving practices) and the supply-side ones (e.g., increasing

contraceptive practices due to the lower costs) as development progresses.

The outcome is a result of an attempt to economize on transaction costs

(excess burden) or tomaximdze accounting profits, thus attaining the

second-best efficiency position in household resource allocation.

Although these findings arc similar to those obtained from SOllie earlier

studies, which recognize both socioeconomic development and successful

family-planning programs as the main factors determining the fertility

transition in Thailand, our results shed light on the importance of a

transaction cost approach to families. The approach has hitherto been

regarded as relevant to the studies of firms.



CHAPTER VII

CONCLUSIONS

7.1 INTRODUCTION

This study seeks to explain rural fertility and related patterns .

in Thailand by incorporating into the New Household Economics (NHE) both

supply-side and institutional features. The theoretical models are

developed along these lines as a guideline for the empirical analysis.

The empirical results obtained lend credence to the view that the decline

in fertility, together with the increase in child quality and the de

crease in child mortality, is brought about by both the demand-side and

supply-side factors. On the demand side, lower excess burden associated

with the use of markets than that associated with the use of families in

the later stage of development induces farm households to depend less

on own child labor, but more on labor markets as well as labor-saving

practices, and to be more concerned with child qual.ity. The resulting

fertility level is thus lower. On the supply side, the fertility de

cline is induced by increasing practices of contraceptions due to the

lower costs, including subjective costs. Based on both the theoretical

models and the empirical results, policy relevance is finally drawn.

This chapter provides the conclusions to this study, beginning

with policy implications of the theoretical models in section 7.2,

followed by policy implications of the empirical results, limitations

to the study an~ directions for future research, contributions to

population and development studies and concluding remarks, and summary

in sections 7.3-7.6 respectively.

-277-
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7.2 WELFARE ANALYSIS OF GOVERNMENT INTERVENTION

This section deals with policy implications drawn on the theoretical

models. It illustrates how the models can De used to analyze welfare

economics of government intervention. Justifications for government

intervention are therefore elicited in this section. These justifica

tions are usually laid to the presumptions of externality-generating

inefficient market and contracting solutions, inadequate information,

and the concern with environmental quality. In the case of population

problems, government intervention seems to be justified on the first two

grounds. The externality grounds have something to do with the demands

for children and family planning, while the inadequate information grounds

with the supplies of children and family planning (see details in subsec

tions 7.2.1 and 7.2.2 respectively).

As pointed out by' Demeny (1979), the demand for family planning will

be motivated through a change in the attitudes toward family size brought

about by socioeconomic development. The emphasis on providing the sup

plies of family planning without creating the demand may not be able to

cope with high fertility. Johnston and Clark (1982) have recently fur

nished us with thoroughly redesigned rural development strategies in

general and population policies in particular. They believe that even

though a unimodel pattern of agricultural development is of special impor

tance for achieving the multiple objectives of development, including

slowing population growth, the package of health, nutrition, and

family-planning programs also provides a great promise for solving pop

ulation problems.

What can be inferred from our models does not differ from the idea

proposed by Demeny and Johnston and Clark. Undoubtedly, the policies
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reducing the demand for children or creating the demand for family plan-

ning (i.e., income-generating programs) and those reducing the supply

of children or providing the supplies of family planning as well as

health and nutritional care (i.e., price-reducing programs) should go

hand in hand. Being equipped with both the demand-based and integrated

supply-side models, the policies implied by our models are twofold,

which are discussed in subsections 7.2.1 and 7.2.2. Although beyond

the scope of this study, it should be noted that before any policy recom-

mendation is to be cade, the benefits of the programs--both direct and

indirect--should be weighed against the costs. The latter is usually in

the form of tax burden borne by the society at large.

7.2.1 Externalities and Demand-Based Policies

With reference to the demand-based model, the policies derived may

take the form of agricultural development or income-generating programs.

These programs may be considered as indirect policy actions as they tend

to deal with population problems indirectly to the extent that they will

contribute to a reduction in the demand for children (i.e., desired fer-

ti1ity) and to an increase in the demand for family planning in the

long run. The programs are generally aimed at increasing employment

opportunities, specialization, income, and education. These are equiva-

lent to transforming self-reliant households into market-oriented ones.

The effect of expanding employment opportunities for adults or wife

is to increase the marginal costs of children (Me curve) and thereby
c

reducing desired fertility. This is because greater employment implies

higher opportunity costs foregone in bearing and rearing children. But
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if the employment of children increases, which implies an increase in

the marginal benefits of children (MBc curve), more than being compen-

sated by the increase in the employment of adults, fertility is likely

to increase.

Similarly, higher specialization tends to result in an upward

shift in the MC curve because specialization proceeds with increasing
c

opportunity costs of wife's (adults') time. With the increase in the

opportunity costs, wife (adults) tends to specialize in less arduous or

less time-intensive tasks, hired labor specialize in arduous tasks, while

children specialize in non-farm activities, such as schooling. Higher

specialization also leads to a downward shift in the MB curve becausec

of a decline in the economic benefits of children as children shift to

specialize in non-farm work. The upward shift in the MC curve and the
c

downward shift in the MB curve will both reduce desired fertility.
c

The effect of an increase in income is not clear. According to

the NHE, an increase in non-labor income will have a pronata1ist

effect for it does not affect the price of adult leisure. Likewise,

an increase in labor income will also yield a pronatalist effect

since children are assumed to be normal goods. However, the pronatalist

effect of an increase in labor income may be short-lived. It tends to

operate up to a certain level, beyond which any further increase in income

may cause a fall in fertility (see, e.g., Encarnacion, 1976; Simon, 1976).

The effect of an increase in wife's labor income tends to be negative

because of the negative opportunity cost/price effect. The negative

long-run effect of an increase in labor income on fertility can also be
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visualized through an increase in the MC curve, ~ecause the long-run
c

effect of an increase in labor income implies an increase in the price

of adult leisure.

Regarding the effect of increasing education, an increase in adults'

or wife's education will also shift the MC curve upward as it also
c

increases the price of adult leisure. Increased child education, on

the other hand, will tend to shift the MB curve downward because it
c

reduces the economic benefits of children.

Overall, the income-generating programs are expected to shift the

MC curve upward and the MB curve downward, thus resulting in a decline
c c

in desired fertility.

For a birth-excess society, the problem of externalities tends to

arise because private demand for children tends to be higher than

socially desirable (i.e., private demand for family-planning tends to

be lower). In other words, the costs of children to society are not

internalized by parents, thereby private benefits from having many

children are greater than social benefits (see World Development Report,

1984). In this situation, market provision of family-planning supplies

cannot guarantee a substantial fall in fertility. Neither can a contract

between an individual household and others bring about a substantial

decline in fertility. Government intervention is then justified to

reduce private benefits and, hence, fertility to align with social bene-

fits.

Graphically, in the presence of externalities, the marginal private

costs of children (MC curve) will fall below the marginal social costs
c
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Fig. 7.l~ Externalities and Demand-Based Policies
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(MSC )--see the top panel of Fig. 7.1. This results in greater net marc

ginal private benefits of children (MB ) than net marginal social bene
bas

1fits (MSB ) as shown on the bottom panel. The government role is to
bas

reduce the demand for children or to increase the demand for family plan-

ning through a variety of the demand-based policies mentioned earlier.

Such a fall in the demand for children implies an upward shift in the

MC curve to coincide with the MSC curve. This will, in turn, lowerc c

the MB curve to align with the MSB curve.
bas bas

7.2.2 Inadequate Information and Supply-Side Policies

The policies implied by the integrated supply-side model are

price-reducing programs. These programs are direct policy actions, aimed

at reducing the supply of actual fertility and providing the supplies

of family planning as well as health and nutritional care at lower

costs--not only objective costs (i.e., time and monetary costs), but

also subjective costs (i.e., lack of appropriate information).

Although some rural households have low demand for children, they

actually end up having greater number of children than what they want

1. Forabirth-shortage society, since private demand for children tends
to be less than socially desirable, the marginal private costs of
children (MC curve) on the top panel will be greater than the marc
ginal social costs (MSC). The resulting net marginal private benec
fits of children (MB ) on the bottom panel will be less than the

b
es

net marginal social benefits (MSB ).
bes
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as a result of high costs associated with family-planning practices. In

other words, private family-planning practices are below social optimum

because private costs of using family planning are greater than social

costs. And in some societies, such as in rural Thailand, even though a

large number of rural households have easy access to and are well equipped

with family-planning supplies at low time and monetary costs, there

remains an "unmet need" as a result of high information-related subjec

tive costs. 2 Information dissemination on the usefulness and effective-

ness of family-planning is therefore as important as the dissemination

of family-planning centers and supplies themselves. Not only does the

information on modern family planning tend to bring actual fertility

down to the desired level, but the information on falling child mortality

and that on the benefits of breastfeeding also tends to help reduce

actual fertility. This is because the former tends to reduce the need

for the insurance births and the latter increases postpartum infecund-

able period (see World Development Report, 1984).

On these inadequate information grounds, government assumes a sig-

nificant role. Market imperfection in the form of a lack of information

arises out of high transaction costs. And since information is a public

good, private provision tends to be suboptimal. This justifies govern-

ment intervention so as to satisfy collective demand more cheaply and

more promptly.

Government subsidization of family-planning supplies aimed at 10wer-

ing the excess of the actual number of births over the desired number will

2. "Unmet need" refers to the need to control fertility unmatched by
the actual control, leading to greater actual fertility than desired
fertility (see World Development Report, 1984).
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bring about welfare gains to the participating households. The problem

of externalities will arise, however, if there are no welfare gains or

there are less welfare gains accruing to the society as a whole, while

at the same time the programs are financed by tax revenues whose burden

is borne by the rest of the society. In this regard, Suits and Mason

(1977) have assessed the welfare gains and the distribution of the

gains between the participating households and the rest of the society

based on world cross-section data fitted to a macro simulation model.

Using a five percent discount rate, they have found that the total gains

are about $5,000 per birth averted, of which about $1,700 (34 percent)

is the gain accruing to the households, whereas $3,300 (66 percent)

spills over to the rest of the society.

In terms of health and nutritional care programs, there is also a

lack of information on appropriate health and nutritional care among

rural households. These programs should also provide useful information

in addition to their regular services. The idea that mother's health

and nutritional intake/status have positive significant effects on her

reproductive performance has been well recognized. Frisch (1975, 1978)

reports that malnutritio~ results in delayed menarche, early menopause,

lengthened postpartum amenorrhea, and increased spontaneous intrauterine

mortality (see also Tanner, 1965; Romaniuk, 1968; Anderson and McCabe,

1977). Interestingly enough, recent findings by demographers indicate

that mother's health and nutritional status exhibits only a small influ

ence on her reproductive ability. Bongaarts (1980) maintains that even

though malnutrition delays menarche, its impact on fertility is quite

small becuase actual reproduction starts at marriage, rather than at
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menarche. An although malnutrition leads to early onset of sterility

as well as higher incidence of intrauterine mortality, these two factors

have minor impact on fertility (see also Menken, Trussell and Watkins,

1981; Gray, 1983; Bongaarts and Potter, 1983). However, Behrman and

Wolfe (1983) have recently come up with a reconciliation. They have found

that improved nutrition increases reproductive ability for very malnour-

ished mothers, but for better-nourished ones, the impact is not signifi-

cant.

Regardles~ of whether or not a mother's health and nutritional

intake/status has a significant positive impact on her ability to bear

children, its effect on child survival is ingrained. This effect oper-

ates much like a public good from which child health and nutritional

status cannot be excluded. This, in turn, is likely to lower desired

number of surviving births through a reduction in the need for the insur-

ance births (see, e.g., Johnston and Clark, 1982). The negative effect

of the improvements in mother's health and nutritional intake/status on

her desired fertility is what Butz and Habicht (1976) refer to as the

"behavioral effect" and the expected positive effect on her reproductive

ability as the "biological effect." What is more relevant to contempo-

rary developing countries is the former, because it is this effect which

renders health and nutritional care programs inevitable. As emphasized

by Johnston and Clark (1982), health and nutritional care programs should

be directed at the most vulnerable groups within which mortality and

morbidity are high. These are infants and small children, as well as

pregnant and lactating women.

In terms of graphical exposition, marginal private costs of births

avoided/enhanced (MC /MC ) tend to be greater than their marginal
bas bes
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social costs (MSC /MSC ) in the presence of high objective and infor-
. basbes

3mation-related subjective costs (i.e., underproduction of information).

Successful integrated family-planning, health, and nutritional care

programs, which reduce subjective costs in addition to objective costs,

will have the effects of lowering the MC /MC curves to align with
bas bes

the MSC /MSC curves. Subsequently, the number of unwanted/unreal-
bas bes

ized-wanted births will be reduced at the same time that the actual

number of births moves closer to the desired number (see Fig. 7.2).

Considering the birth-shortage households, left of C*, successful

health and nutritional care programs will not only enhance their repro-

ductive ability or enhance their ability to maintain successful pregnan-

cies through the positive biological effect, but will also finally

reduce their desired level of fertility through the negative behavioral

effect.

Many of the birth-excess households, right of C*, have entered the

demographic transition with a much slower decline in fertility than in

mortality. These households are more relevant to the interests of social

scientists because it is this group within which fertility is high and

health and nutritional status are impaired. Integrated family-planning,

Thus, the level of
But if it falls below

However, for the birth-shortage households, left of C*, the MSC
b

es
curve in the presence of loweredcurve may be greater than the MC

b
es

optimal population growth than the actual level.
the MSC curve cannot be determined a priori.

b
es

3.

the Me curve, the effect of the underproduction of information
b

es

will be stronger.
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health, and nutritional care programs are thus called for as a complement

to the aforementioned agricultural development programs. These combined

programs will form part of the development process through which a sus

tained low level of fertility and significant welfare improvements of

the rural poor can be materialized.

7.3 POLICY IMPLICATIONS

This section discusses policy implications drawn on the empirical

results. The policies may be broadly classified into those having to do

with the demand side of fertility (i.e., income-generating programs) and

those with the supply side (i.e., price-reducing programs). The former

is discussed in subsection 7.3.1 and the latter in subgection 7.3.2.

It should be noted that although the policies may hold great prom

ise in solving population problems, the costs involved have to be taken

into consideration in order that public investment funds will be allo

cated efficiently. Most of the public investment programs are financed

by taxes, the burden of which is shouldered by taxpayers. However, it

is not.within the scope of this study to determine the efficient alloca

tion of public investment funds. What we are attempting here is to

suggest the policies implied by the empirical results obtained thus

far.

7.3.1 Demand-Based Policies

As mentioned earlier in subsection 7.2.1, income-generating programs

refer to agricultural development programs aimed at increasing employment

opportunities, specialization, income (both farm and non-farm), and
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education. In other words, these programs will induce a transition of

farm households from self-sufficient to market-oriented. The eventual

effects of these programs are to increase the demand for child quality

and to reduce the demand for child quantity, thereby increasing the

demand for family planning.

The policies aimed at increasing employment opportunities and special

ization tend to yield an anti-natalisteffect since they increase the

opportunity costs of wife's time, which, based on the empirical results,

are shown to reduce fertility. Although the results reveal a pronatalist

effect of an increase in agricultural income. such an effect is expected

to be short-lived. As income has reached a threshold level, any further

increase in income is expected to reduce fertility because farm house

holds become increasingly concerned with child quality. The results

also show that higher husband's education leads to lower fertility. But

since formal education policy involves high costs and substantial lags,

vocational trainings. particularly those providing agricultural knowledge

and off-farm skills, are preferred as they also enable farmers to be more

receptive to new ideas and attitudes. Because the problems inherent in

the three sample areas diffp.r, the income-generating programs should be

specifically designed in such a way that they are relevant to each area.

In the progressive area, for example, the problem of temporary

labor scarcities, due to substantial out-migration to the Middle

East, large-scale production, and intensive adoptions of high-yielding

rice varieties (HYVs) , has led to higher transaction costs than what

would have otherwise been had hired labor been sufficiently available
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4in the nearby villages. This disequilibriumphenomeno~,however, is

expected to sublimate in the long run after high wage rates have induced

sufficient in-migration of labor supply to balance the existing high

demand. A policy encouraging migration into more-developed rural areas

may be useful.

The stylized facts also show that even though transaction costs

turn out to be higher in more-developed areas, excess burden of using

markets appears to be lower than that of using families. This induces

farm households to depend less on child labor and more on labor markets

as well as labor-saving arrangements, thus leading to a fall in fer-

tility and an increase in child quality.

Specialization plays a key role in reducing excess burden of using

markets in the process of development. Any policies increasing speciali-

zation may be worthwhile. One such policy is land titling because it is

expected to increase incentives to invest in agricultural inputs, which

further enhance specialization. Of all the three sample areas, it is only

in the progressive area where a large number of farmers do not own land •

.The findings also indicate that higher tenancy rate results in lower

income. And lower income is found to be associated with lower child

quality in terms of food consumption. The policy of land titling there-

fore has a tedency to increase income and improve child quality in addi-

tion to increasing specialization. However, the benefits and costs of

4. As mentioned earlier in Chapters IV and VI, the demand for hired
labor in the progressive area has remained high, in spite of its
being in the labor-saving phase, because labor-saving technologi
cal changes have not yet evolved for some activities (i.e., trans
planting and harvesting).
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granting land titles have to be taken into consideration. National

evolution of private property rights, when the benefits exceed the costs,

tends to increase efficiency. Government intervention does not always

increase efficiency nor reduce inequality. But if natural evolution

involves substantial costs, such as conflicts, then government interven

tion may be called for to facilitate and smooth over the transition.

Except for tenure status, the other two aspects of land availability

(i.e., land size and land quality) do not seem to have significant effects

neither on child labor on own farm nor on fertility. A policy attempting

to reduce farm size is likely to involve substantial costs. Besides,

smaller farm size is found to increase child labor hiring out on others'

farms.

Although farmers in the progressive area are normally busy working

all year round due to large-scale production and double-cropping prac

tices, creation of off-farm employment may be useful. The findings

reveal that greater wife's labor hiring out on others' farms is asso-

ciated with greater child deaths due to less time attending to child

care at home (see also Chutikul, 1982). Off-farm employment of the

type that does not draw the mother away from home (e.g., cottage indus

tries of various kinds, such as making mats, baskets, hats, etc.) should

be encouraged. Moreover, such employment will help raise off-farm

income which, based on the findings, is shown to reduce the necessity of

the mother to hire out their labor •.

Though farmers in the progressive area have been benefiting from

agricultural development programs (e.g., irrigation, double cropping,

HYVs, labor-saving techniques, etc.), one problem that does not seem to
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be easily resolved is low selling price of rice not capable of financing

a variety of production costs. Government effort has already been under

taken to support the selling price of rice. But, so far, it has not

been successful due to implementation problem. The effort should there

fore be directed at improving the efficiency of policy implementation,

such as increasing political commitment.

Any attempts to create better environments might be fruit-

ful since the findings show that better environments--both physical and

institutional (e.g., better level of sanitation, greater number of com

mercial establishments, and higher membership of associations)--induce

farmers to depend more on markets and less on child labor. One such

attempt may be to increase farmers' awareness of the benefits of joining

farmers' associations/cooperatives. Farmers' active participation in these

associations will increase their bargaining power. This should be

emphasized in the newly-settled and stagnant areas as well.

In the newly-settled area, there is no such problem as excess demand

for hired labor. Even though the demand for hired labor has increased,

the supply of hired labor has increased as well due to high fertility

in the previous generation and increased in-migration. An appropriate

development progr~m for this area is to encourage the adoptions of

labor-using techniques (e.g., HYVs and cash crops) so as to utilize the

existing supply of labor. Because double cropping is not possible,

labor-intensive cash crops prod~ction may be emphasized instead. In

fact, both HYVs and cash crops have already been promoted, but they have

not yet been widely adopted. Many farmers have been discouraged to

grow cash crops because of expensive tubers and difficulties in selling

all the production. Any attempts aimed at mitigating these problems are
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therefore hoped to facilitate labor-intensive cash crop production.

Again, both the benefits and costs of the programs have to be evaluated

carefully.

Since double cropping has not been practiced and cash crops not

widely adopted, creation of off-farm employment opportunities, which

can absorb farmers to work during the slack months, may be promising.

So far, there has been one paper factory located in the newly-settled

area, which is a labor-intensive agro industry using the production of

kenaf as raw materials. Though this industry can provide long-run

off-farm employment opportunities, it has been able to absorb only farm

ers from the villages in the proximity. In this way, much may be gained

from encouraging privately-owned labor-intensive agro industries, such

as sugar industry, which uses the production of sugar cane grown in this

area as raw materials. Cottage industry sho~ld also be promoted for

females in order to keep the mothers home, thus having more time taking

care of children.

In the stagnant area, which is characterized by small-scale pro

duction for subsistence, the demand for labor is lower. This problem

is opposite to that faced by farmers in the progressive area. The

large bulk of farmers in the stagnant area has to migrate to the main

town during the slack season in order to look for temporary off-farm

;obs, mainly construction. Appropriate development programs for this

area should take the form of promotion of labor-intensive techniques

(e.g., HYVs and cash crops) and creation of off-farm employment so as

to increase the demand for hired labor, thus reducing the benefits of

children. However, being crippled with salty and dry soil, HYVs
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cannot be grown. Although some selected HYVs (e.g., RD-ll and RD-lS)

had been experimented with in this area, the results proved to be unsuc

cessful. Government effort should therefore be directed toward improve

ments in soil and in new types of HYVs which are compatible with the

soil condition. These problems have been addressed in the poverty alle

viation programs of the current economic and social development plan

(1982-1986). Promotion of cash crops is also useful. Garlic and onion

are among those that can be grown successfully in the stagnant area.

Government policies aimed at reducing the prices of cash crop bulbs to

the level affordable by the majority of farmers and at facilitating the

marketing of these crops would provide incentives for farmers to invest

in these crops. Again, the benefits of the programs have to be weighed

against the costs. Off-farm jobs that can sustain long-run employment

is labor-intensive agro industry using the production of cash crops as

raw materials. But since cash crops grown in this area can hardly be

used as raw materials in any industry, the prospect for creacing long-run

off-farm employment in this area is limited. Cottage industry might be

emphasized instead so as for the mothers to have more time looking after

children while working at home.

7.3.2 Supply-Side Policies

As mentioned in subsection 7.2.2, price-reducing programs are

family-planning, health, and nutritional care programs, which should be

put as part of community development plans, aimed at providing the sup

plies of these services at lower costs--both objective and subjective

costs. Since Thailand is a birth-excess society and so is the majority
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of the sample households, only the policies attempting to reduce the

supply of actual fertility of the househoids in this category are men

tioned here. Besides, the consumption of nutritional and health care

inputs to enhance births does not exist for the birth-shortage house

holds, while that to enhance the ability to maintain successful preg

nancies, though exist to some extent, cannot be measured.

Unlike the income-generating programs, which hinge, to a large

extent, on the economic characteristics of the areas in question, the

price-reducing programs can be the same in all three areas. Family-plan

ning programs in Thailand have, so far, been successful. The programs

have been able to provide rural households with family-planning supplies

at low time and monetary costs, or sometimes even free of charge. More

over, the Thai values and culture do not inhibit the adoptions of family

planning techniques. Nevertheless, the information from my field

survey indicates that although many households would like to have a

smaller family size, they are discouraged to practice family planning

because of high subjective costs associated with the lack of appropriate

information (i.e., the fear/belief that family-planning practices cause

adverse side effects as well as childlessness). The findings also con

firm "that higher subjective costs, as represented by older age of wife,

lead to lower practices of family planning. This is because older age

of wife usually reflects. traditional values and attitudes toward the use

of contraceptions. The prOVision of correct information is therefore as

necessary as the provision of family-planning supplies themselves.

Since both the Village Health Communicators (VHC) and the Village Health

Volunteers (VHV) are already present in a large number of rural-villages
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under the current economic and social development plan, the appropriate

5
information on family planning may be channeled through these personnels.

The findings also indicate that distance, which reflects time

costs in gaining access to the nearest family-planning center, also

acts as a deterrent to the practices of family planning. Because estab-

lishing as many family-planning centers as possible involves substan-

tial costs, the supplies of various family-planning techniques as well

as those of health and nutritional care may be made available at the

VHC and the VHV. This will create villagers' self reliance on the vil-

lage's basic health services, thus consistent with the community develop-

ment plans.

The other key policy variable on the supply side that should be

given priority is breastfeeding. Not only can prolonged breastfeeding

with food supplementation improve child health, it can also act as a

substitute for modern family-planning practices by reducing fertility

and increasing birth spacing. In general, breastfeeding without food

supplementation should be practiced only up to six months, after which

food supplementation is required (see World Development Report, 1984).

The appropriate information on breastfeeding or proper child feeding

should be provided. Again, such information may also be channeled through

the VHC and the VHV. Because prolonged breastfeeding without food

5. Based on the current national economic and social development plan,
70,000 VHC and 7,000 VHV are selected annually from villagers in a
number of rural villages. These personnels are taught general
health education in order to help advise the villagers in theiL
own villages [see the Fifth National Economic and Social Development
Plan (1982-1986)].
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supplementation, which is deleterious to child health, is usua11v prac

ticed in our sample villages, particularly those in the newly-settled

and stagnant areas, as a substitute for food supply, nutritional pro

grams, which supply food to malnourished children, are thus necessary.

These programs have already been establihsed in the Northeast as part

of the poverty alleviation plans under the current economic and social

development plan. These programs attempt to tackle protein and energy

deficiency problems in children by observing the weights of about

400,000 children aged zero to five years in 5,000 villages. And 11,200

children aged six to twelve months together with 87,000 children aged

one to five years, who suffer from serious malnutrition, will be given

extra food.

The other policy variable is age at marriage of wife. Early mar

riage, usually at the average age of 17 or 18, is commonly practiced in

our sample villages. It is interesting to note that this figure is

lower than that in the previous generation, reflecting the extensive

availability of family-planning supplies that enables female population

to time and limit births without having to marry late. Therefore, a

policy of raising legal age at marriage is not a necessary one although

the findings show an inverse relationship between age at marriage of

wife and fertility. Moreover, institutional framework may not allow

this policy to work. Incentive policies (e.g., subsidies to couples

with small family size) and disincentive ones (e.g., taxes or penalties

on those with large fareily size) are also not necessary partly because

the incentives will have to be financed by taxes, the burden of which

if borne by the rest of the society will cause externalities, and partly
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because the disincentives will penalize the children from large

families who are usually already poor.

The demand-based and supply-side policies, when combined, are

expected to provide a great potential to relieve the r~ra1 poor of their

pressing problems--both on the economic and demographic sides.

i.4 LIMITATIONS TO THE STUDY AND DIRECTIONS FOR FUTURE RESEARCH

The limitations to this study and the directions for future

research are the following:

First, using a single-period utility-maximization model, in which

household decisions are made at one point in time, the other important

aspect of children's benefits (i.e., old age insurance), which occurs

late in the household decision-makers' lives, cannot be incorporated.

A more promising approach is to frame decision-makers in a multiple-period

model.

Second, since the empirical model is fitted to cross-sectional

data, it does not provide independent measures from different points in

time. Although this study uses contrasting samples, which account for

the differences across geographical areas, the drawback of the cross-sec

tional data cannot be entirely eliminated. A better way to deal with

this problem is to use panel study that collects data from the same

sample at some future points in time.

Third, since this study is interested in households as producers

who make a choice between using own child labor and hired labor, the

study focuses on farm households, rather than landless households. The

households that occasionally hire out their labor are also included so

long as they produce their own rice too. Any further research focusing
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on pure landless households, whose fertility behavior is thought of

as being different from that of farm households, is worth undertaking.

Fourth, since this study has incorporated a large number of choice

variables, which are the focus of our interest, some variables that have

some endogenous elements (e.g., tastes, child-care time, lactation

,eriod, and age at marriage) are treated as exogenous here. It might

as well be fruitful to be able to make them endogenous.

Fifth, this study does not collect a complete set of data on

breastfeeding, which is th~ught to be a key policy variable in dealing

with fertility and child health. The only available data on breastfeeding

here is the number of months of br~astfeeding. And since the majority of

the sample households practice breastfeeding without food supplementation

(i.e., as a substitute for food), it is arbitrarily assumed here that

breastfeeding is practiced without food supplementation for all the

sample households. l~re detailed data on breastfeeding, such as weaning

period (i.e., the period at which food other than milk is introduced),

etc., will be useful for policy purpose.

Sixth, there is a limitation to our data on supervision time.

Small farm households usually supervise hired labor or watch hired

labor work while they themselves are working. In this way, there is

no extra supervision time incurred. This situation. however, does not

really imply zero supervision time. It might be tJs~ful to be ahle to ._. ----- .

measure such supervision time.

Seventh, this study recognizes only the transaction costs of using

hired labor and ignores those associated with' the use ~f child labor.

This is because the latter tends to be negligible and, even though they

exist, it is difficult to measure them. For example. there are no
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search/transportation costs involved in the use of child lapor. The

negotiation/enforcement costs incurred usually take the form of social

or moral coercion, which is not quantifiable. As for the supervision/train

ing costs, farmers usually supervise or train their children for farm

work once the children start entering the labor force. There tends to

be no supervision/training required afterwards because the children

themselves are alr~ady familiar with the work. These costs therefore

tend to be fixed and negligible. However~ if social ties or moral

coercion are loose, farmers may have to spend time watching their chil

drenwork. This amount of time is difficult to measure, because farmers

can easily watch their children work at the same time that they themselves

are working. Despite their being negligible compared to the transaction

costs of using h~red labor, it may be worthwhile to attempt to measure

them so as to facilitate a complete study of comparative institutions

(i.e., family organization versus market organization).

And eighth, this study does not provide any measure for excess bur-

den, part of which is accounted for by profit loss from failure to

specialize. However, the increases in the opportunity costs of wife's

time and in child education in the development process are taken to

reflect higher specialization or lower excess burden associated with

the use of markets. More specifically, the increase in the opportunity

costs of wife's time, which accompanies the development process, implies

that adult family labor becomes specialized in less time-intensive

tasks, hired labor specialized in arduous tasks, and children shift from

farm work to specializing in non-farm work, such as schooling. Any

attempt to construct an index of specialization or to measure excess

burden may be useful.
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7.5 CONTRIBUTIONS TO POPULATION AND DEVELOPMENT STUDIES AND CONCLUDING
REMARKS

This study provides contributions to population and development

studies by extending the NHE, which is a demand theory of fertility

rooted in neoclassical economic framework, to integrate supply-side and

institutional aspects. On the supply side, the study expands the

proposed NHE-type model to incorporate supply-side aspects, some of

which are ignored in the Easterlin et al. model (1980). On the

institutional aspects, this study extends the NHE to incorporate

institutional factors by recource to the New Institutional Economics

(NIE), which is a method of extending neoclassical economic theory

(e.g., the NHE) to explain nonmarket (family) resource allocation in

addition to market allocation as related to fertility. In this regard,

the pr.oposed NHE-type model is converted into an institutional model

capable of capturing non-zero transaction costs (i.e., comparative

costs of alternative institutions). With the presence of transaction

costs, the choice between different modes of organizations (e.g.,

families, markets, etc.), as related to fertility choice, can be pre-

dieted.

The proposed models are used to generate certain hypotheses,

which are confronted with stylized facts from rural Thailand. These

hypotheses are verified by statistical tests. Generalization is.

however, based more on theory than on empirical results,

The theory extended here is subsequently used to explain rural

fertility and related patterns across different regions of Thailand--

progressive, newly-settled, and stagnant areas. The second-best
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efficiency principle, not abstracting from transaction costs, of the

NIE provides a coherent framework for interpreting the empirical

results. This principle postulates that a decline in transaction costs

of using markets as development proceeds tends to induce farm households

to depend more on market device, which is incompatible with high

fertility. This allows farm households to be in the second-best

efficiency position, in which transaction costs are minimized, while

accounting profits maximized. In this way, institutional arrangement

or the choice between nonmarket and market devices should not be treated

as exogenous, but endogenously responding to changes in transaction

costs.

Although the findings reveal that transaction costs are higher,

rather lower, in more progressive area, it does not necessarily follow

that the findings contradict the th~ory. This is because the existing

labor scarcities in the progressive area has led farmers in this area

to go search for hired labor in some distant districts, thus incurring

substantial transaction costs, including supervision costs. Since

farmers in the other two areas use hired labor from within the villages

and from the villages in the proximity, the transaction costs incurred

by them are lower than those incurred by farmers in the progressive

area. Based on these results, the proposed theory is then refined using

the concept of excess burden. That is, although transaction costs ap

pear to increase with development, ex~~~e burden of using markets tends

to be lower than that of using families, thus inducing farmers in the

progressive area to rely more on markets and less on families.

In summary, the fertility transition and related issues, such as

the increase in investments in human capital and the decrease in child
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mortality, result from changes in both the demand-side and supply-side

factors which accompany the development process. Regarding the demand

side, lower excess burden associated with the use of markets than that

associated with the use of families in the later stage of development

induces farm households to depend less on families (child labor) and

more on markets (hired labor) as well as labor-saving techniques. The

simultaneous increase in the opportunity costs of wife's time implies

that wife (adults) shifts to specializing in less arduous or less

time-intensive tasks, such as applications of labor-saving techniques,

hired labor specializing in arduous tasks, and children specializing in

non-farm work, such. as schooling. These changes result in the fertility

and mortality declines as well as the increased child quality. On the

supply side, the decline in fertility is shown to be induced by an

increase in farmily-planning practices. Such an increase is caused by

the lower costs, particularly objective costs, associated with the

practices.

The main results obtained here are similar to those based on

sociologists' point of view (e.g., Knodel el al., 1984), which show

that socioeconomic changes and successful family-planning programs are

among the major causes impelling the decline in fertility in Thailand.

Our results, however, makes possible a transaction cost approach applied

to families. The approach has hitherto been limited to the studies of

firms.

Finally, both the theoretical models and the empirical results

lend themselves to advocating a combined set of policies dealing with

both the demand and supply sides of fertility. On the demand side, a
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B~ries of agricultural development programs (i.e., income-generating

programs), which are especially tailored to overcome the problems

inherent in each area, are suggested. On the supply side, integrated

family-planning, health, and nutritional care programs (i.e., price

reducing programs) are called for as part of community development

plans.

7.6 SUMMARY

This chapter summarizes the whole study by discussing first policy

implications drawn on the theoretical models, followed by policy impli

cations drawn on the empirical results, limitations to the study and

directions for future research, and contributions to population and

development studies and concluding remarks.

Since this study extends the NHE to integrate the supply side and

the NIE, the extended theory provides a fundamental explanatory frame

work for interpreting the fertility transition and the concomitant

rural transformation in Thailand. The results reveal that the transi

tion is the outcome of a rational choice as an attempt to minimize

transaction costs (excess burden) or to maximize accounting profits.

It is a response to changes in both the demand-side factors (e.g.,

changing organizational choice from families to markets and, lastly,

to labor-saving practices) and the supply-side ones (e.g •• increasing

contraceptive practices) as development progresses. This analysis

illustrates how a transaction cost approach, which has so far been

largely applied to firms, can also be applied to families. Both the

theoretical models and the empirical results suggest a set of policies
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based on the demand and supply sides of fertility. These policies,

when combined, tend to provide a promising path through which

population problems can be solved at their roots.



APPENDIX A

COMPARATIVE STATICS ANALYSIS OF THE EFFECTS OF

A CHANGE IN WAGE RATE ON THE CHOICE VARIABLES IN THE

DEMAND-BASED UTILITY-MAXIMIZATION MODEL

In addition to graphical illustration, the effects of a change in

wage rate (wh) on the choice variables may be depicted by the compara

tive statics analysis. It should be noted that in this uti1ity-

maximization model, from which transaction costs are abstracted, hiring

wage rate and market wage rate are synonymous.

The comparative statics analysis starts off with taking total

differentiation of the first-order conditions (eqs. 13-19) after

substituting kwh for PrfL
c

and wh for Prf~ in these equations. The

total differentiation of these equations may be written in the matrix

form below:
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Eq. I represents a system of S equations and S unknowns (de ,
s

dAs' dRc' dX, dM, d~, dC, and dA). The matrix of the coefficients

on the left-hand side is the bordered Hessian, which is used to test

the second-order conditions for maximization. That is, the determinant

of the bordered Hessian is greater than zero (D>O), and the principal

minors of the bordered Hessian determinant alternate in signs (1HZ>

0, lB.:} < 0, IH41>0, and so on). If we denote the cofactors of the

element in the first row and first column by DI I, the cofactors of the

element in the first row and second column by D12, and so on, the solu

tions of this system can be obtained by using Cramer's rule as follows:

D71 (f L a dp + P IL cia + dp ) + DSI[-dW -(R-R )dp + Xdp + Mdp + Ldw +c r r c c c r x m ~ ha a

Cdp liDc
(2)

dA = Dl 2 + D22 + D32 + D42 + DS2 + D62 +s

D72(
) + DS2[

]/D (3)

d~ = Dl 6 + D26 + D36 + D46 of: DS6 + D66 +

D76(
) + DS6[

]jD (4)

de = DI 7 + D27 + D37 + D47 + DS7 + D67 +

D
77(

) + DS7[

liD (S)
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Only are the solutions of dC , dA , dL , and dC derived ands s -h

shown above, because they are more relevant to the objectives of this

study.

manner.

The solutions of dR , dX, and dM can be derived in the same
c

If we want to examine the impact of a change in wage rate

on these choice variables, we divide both sides of eqs. 2-5 by dWh

and assume that the other exogenous variables remain unchanged as

shown below:

C)C AkDll
D61 L

h
D81s

= +-- +--
oWh D D D

dA i\kD12 D62 ~D82s
~wh

- +- +--D D D

dLh =
i\kD

16 + D66 + LhD86
dWh D D D

dC ~kD17 + D67 + ~D87= ---
dWh D D D

(6)

(7)

_. (8)

(9)

The first two terms on the right-hand side (RHS) of eqs. 6-9

are, respectively, the partial derivatives of C , A , L , and C withs s n

respect to wh' holding utility constant. And D81, D82 ' D86 ' and

D D D

D87 ' from the last terms on the RHS of these equations are the

D

negative of ~he partial derivatives of the same choice variables with

respect to W, holding prices constant. These equations can now be

written in terms of Slutsky equations below:
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~C

(dCs ) ~U~s)s
oWh awh U=const. prices=const. (10)

dA

(:: )U~coost. ~ (~:s)s =
~wh prices=const. (11)

din
(=:: )U=const. ~(::)=c;wh prices=const. (12)

de = (~) U=const. ~(~)dwh prices=const. (13)

The first terms on the RHS of eqs. 10-13 are the compensated

substitution effects and the second terms the wealth effects. The

expected signs of the substitution and wealth effects may be summa-

rized below:

Substitution Effects

Since a fall and an increase in wage rate (wh), respectively,

signify the early and later stages of agricultural development, both

the effects of a fall and an increase in wh are examined here. Which

effects are more relevant will depend upon whether the study areas

are characterized by falling or increasing wh (see subsection 2.4.lb,

Chapter II).

a) The effects of a fall in wage rate: A fall in w
h

tends to

induce labor-using technological changes (Binswanger and Ruttan, 1978).
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In effect, farm households will substitute hired labor (~) for own

child labor (L ), thus allowing more time for child leisure (C ).
c s

These effects imply lower potential benefits of children and, hence,

desired fertility (C).

If La is unskilled labor like ~ and Lc' a fall in wh is also

likely to induce a suhstitution of ~ for La' thereby reducing La.

But since L is assumed to be skilled labor, which cannot be substi
a

tuted for by unskilled labor, a fall in wh will increase La in case

skilled tasks (e.g., applications of labor-saving techniques), per-

formed by L , are complementary to unskilled tasks (e.g., transplant
a

ing and harvesting), performed by L
h•

Otherwise, a fall in wh will

have no effects on L. But, usually, these two kinds of tasks are
a

complementary. Since labor-saving technological changes have not

yet evolved for transplanting and harvesting, the adoption of labor-

saving techniques for other activities goes hand in hand with labor-

intensive transplanting and harvesting. In this case, an increase

in La' induced by a fall in wh' implies an increase in the values of

adults' time or in the price of adults' leisure (PrfL ) if farm work
a

is the only source of labor income. This will, in turn, lead to a fall

in adults' leisure (A ) as well as a fall in desired fertility (C).
s

But if the households also work for wages in labor markets, the

situation will be complicated, because the values of adults' time will

have to be considered in terms of wage rate offered to adults in the

markets, rather than in terms of values of their marginal product in

own farm production. In such case, own farm activities and home
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activities are considered to move in the same direction as a set

alternative to market activities (see Evenson, 1981). For the case

in which adults participate in labor markets, a fall in wage rate

offered to them will exert both the income and substitution effects

on their market work. The income effects of a fall in adults' wage

rate make it necessary for adults to work more in labor markets and

to reduce their leisure (A). The substitution effects of a fall ins

adults' wage rate, which imply a fall in the values of their time or

in the price of their leisure (PrfL ) will cause them to diverge from
a

market work to farm work (1 ) and home work. This is likely toa

increase desired fertility (C) if these activities, particularly

home work, are compatible with child care.

If children also participate in labor markets, a fall in wage

rate offered to children indicates a fall in the price of child lei-

increase in child leisure (C ), and a decrease ins

This will, in turn, reduce desired

sure (PrfL), an
c

child labor in market activities.

fertility (C).

b) The effects of an increase in wage ,rate: An increase in wh'

which usually occurs during the later stage of agricultural develop-

ment, tends to induce labor-saving technological changes (Binswanger

and Ruttan, 1978). That is, an increase in wh will induce farm

households to substitute labor-saving techniques, rather than own

child labor (L ), for hired labor (L). This implies a fall in 1 andc -n c

an increase in child leisure (C). Such a fall in the potentials

benefits of children leads to a fall in desired fertility (C).
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Even though labor-saving techniques, rather than adult family

labor (L ), are used to substitute for h, L tends to increase ina -n a

this process. This is because these techniques require a certain

skill level to operate and they are usually applied by L. Such an
a

increase in L , which implies an increase in the values of adults'
a

time or in the price of adults' leisure (PrfL ),wil1 tend to reduce
a

adults' leisure (A ) and, hence, desired fertility. (C).s

If the households also work in labor markets, an tncrease in

wage rate offered to them will have both the income and substitution

effects. The income effects of an increase in adults' wage rate will

enable adults to take more leisure (A ) and to work less in the mar
s

kets. On the contrary, the substitution effects of an increase in

wage rate, which indicate an increase in the values of adults' time

(PrfL ), will induce adults to devote more time to market work and
a

less time to own farm work (L ) and home work. If effect, this will
a

tend to reduce desired fertility (C).

If children also participate in labor markets, an increase in

wage rate offered to children, which implies an increase in the price

of child leisure (PrfL ), will tend to reduce child leisure (Cs) and
c

increase child labor in market work. Desired fertility (C) will

thereby increase.

Wealth Effects

The wealth effects of a fall or an increase in wage rate tend to

have pure income effects, which do not change the price of leisure

(see Evenson, 1981). A fall in wage rate paid by farm households to
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hired labor (wh) implies an increase in. the values of wealth from the

point of view of the farm households. And an increase in w
h

implies

a decrease in the values of wealth.

If the farm households do not work in labor markets, an

increase in wealth will reduce both farm time (i.e., adult labor (L )
a

and child labor (L») and home time as the households take more leisure
c

[i.e., adult leisure (A) and child leisure (C )] --see Evenson (1981).s s

A fall in wealth, on the other hand, will increase both farm time and

home time as the households take less leisure. Apparently,

the wealth effects of either a fall or an increase in wh on As and

C are positive. The wealth effects of either a fall or an increase
s

in w
h

on hired labor employed (Lh) and desired fertility (C) are

also positive. This is because an increase in wealth makes it

possible for the farm households to afford to hire more ~ and to have

more C, while a decrease in wealth will tend to reduce both L
h

and C.

But if the households also participate in labor markets, an

increase in wealth will enable them to take more A and C by reducing
s s'

market work, rather than farm work or home work (see Evenson, 1981).

A fall in wealth, ort the contrary, will induce them to take less A
s

and C by increasing market work, rather than farm work or home work.
s

Considering only the farm households that do not join labor

markets, the substitution effects [as shown in the Slutsky equations

(eqs. lO-13B for the case in which wage rate (wh) declines differ

from the one in which wh increases. However, the wealth effects,

which .rre all positive, are the same for both cases.



316

Based on the reasons explained earlier, for the case in which w
h

declines, we expect the substitution and wealth effects of eqs.

10 and 12 to be negative and positive respectively. The net effects

are likely to be negative. For eqs. 11 and 13, we expect both the

substitution and wealth effects to be positive. The net effects will

depend upon the relative strength of these two effects. For fertility

equation (eq. 13), however, the substitution effects are expected to

be stronger, because fertility behavior in rural areas is thought.of

as being associated more with the potential benefits of children

(i.e., their labor services, L). A fall in L , as induced by a fall
c c

in wh' tends to reduce desired fertility (C).

For the case in which wh increases, both the substitution and

wealth effects of eq. 10 are expected to be positive. The net effects

will depend upon the relative strength of these two effects. In eqs.

11-13, the substitution and wealth effects are expected to be negative

and positive respectively. The net effects will tend to be negative.

Since the comparative statics analysis of the accounting profit-

maximization model (subsection 3.5.1, Chapter III) can be done in

the similar fashion, it is not shown here. And because transaction

costs (tl) form part of hiring wage rate (wh), the effects of a fall

in t l are the same as tho~~ of a fall in who

Due to the complication of the integrated supply-side model

( subsection 2.4.2a, Chapter II), the comparative statics analysis of

this model is not shown here. It should, however, be pointed out that

the effects of a fall in either Pf (the price of family-planning inputs
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to control births) or p (the price of nutritional and health care
n

inputs to enhance births) can be analyzed in the same manner as the

effects of a fall in who That is, the substitution effects of a fall

in Pf or Pn on F or N tend to be negative, while the wealth effects

positive. The net effects on F or N will also be negative. The

substitution effects of a fall in p on fertility (C) is also negative
n

and the wealth effects positive. Again, the net effects will be

negative. However, both the substitution and wealth effects of a

fall in Pf on C will be positive. The net effects will be positive

if the substitution effects are stronger, which are usually the case.



APPENDIX B

QUESTIONNAIRE DESIGN

The questionnaire, which was designed beforehand, consists of five

forms--Form A: Village Level Data, Form B: Household Rosters, Form C:

Marriage, Fertility, Mortality, Health, and Family Planning, Form D:

Intergenerational Obligations, and Form E: Household Characteristics,

Assets, Employment, Income, and Expenditures. The first form was asked

of the village headmen and key informants. The information on the

second to the fourth forms was obtained from wives of the household

heads, whereas that on the last form was obtained from the household

heads themselves. The questions asked were mainly fixed-option to facil

itate quick recall and understanding. Form A took approximately half

an hour to complete, Forms B-D altogether took about an hour, while

Form E alone took about an hour. These five forms of the questionnaire

are discussed below.

Form A (Village-Level Data) contains necessary information on the

sample vaillages such as type of irrigation; type of crops produced;

type of water availability; level of sanitation; main type of rice-grow

ing method; most popular family-planning method used; distance to the

nearest urban center; distance to the nearest family-planning and

health-care center; whether the village is the site of family-planning

and health-care center; number of population; humber of households;

approximate number of population in the past five years; number of

stores; number of schools; number of rice mills; number of households

which are members of agricultural cooperatives, which are pure landless

-318-
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labor, which are pure share tenants, which are pure lessees, which are

pure owners; number of years in which the village has been having rice

mill and electricity; number of years in which the villagers have been

using family planning, high-yielding rice varieties (HYVs), hired labor,

teams of hired labor, tractors, threshers, winnowers, and wetland-broad

casting technique; past (around the mid-seventies) and present (the

early eighties) transplanting/harvesting/post-harvesting (unskilled

agricultural) wage rates; present agricultural wage rates for skilled

tasks; present unskilled and skilled non-agricultural wage rates; past

and present rents of buffaloes; past and present rents of tractors; and

total farm area.

Form B (Household Rosters) includes a complete listing of name,

sex, date of birth or completed age, relationship to head, and (expected)

educational level of each member of household including those who are

away temporarily and permanently. The questions as to whether or not

each member does household chores, work on farm, and work for pay are

also included in this form. When it comes to defining the number of

household members, the de facto basis, which excludes those who are

away temporarily as well as permanently, is applied here.

Form C (Marriage, Fertility, Mortality, Health, and Family Planning)

includes the following questions: ages of first and at current mar

riagesof headandwife; duration of current marriagei age of wife at

first child; number of pregnancies; number of miscarriages; number of

children ever born; number of child deaths; number of children ever born

in the past twelve years; number of children ever born in the past seven

years; number of child deaths to children ever born in the past twelve
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years; number of child deaths to children ever born in the past seven

years; number of adopted children; desired number of children; expected

actual number of children after childbearing has already been completed;

number of children born by head's parents; number of children born by

wife's parents; length of breastfeeding for each child; wife's health

status; whether wife has been sick in the past six months; gravity of

wife's sickness; whether wife has not been able to or feels/believes

that she will not be able to have as many children as desired; if so,

whether tries to take extra care of pregnancies (i.e., has extra con

sumption or spends extra time resting); whether any child has been

sick for more than four consecutive days in the past six months; whether

the benefits of breastfeeding are known; whether breastfeeding is usually

practiced without food supplementation; whether has a prenatal care for

the last pregnancy; whether modern method of healing is resorted to

first when somebody gets sick; whether believes in supernatural method

of healing; whether used to practice any modern family-planning tech

niques; whether now practices modern family planning; whether tubectomy

or vasectomy has been done; number of years in which tubectomy or

vasectomy has been done; age of wife at the time of her tubectomy or

her husband's vasectomy; method of family planning that has been used

most; number of years in which family-planning techniques have been

used before the first birth, between each birth, and after the last

birth; distance (in hours) from the respondent's house to the nearest

family-planning center; whether feels that family-planning techniques are

so expensive that she has been discouraged to use them somehow; whether

feels a time burden in gaining access to family-planning center or feels
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a burden in practicing family planning such that she has been discour

aged to use them somehow; whether feels that family-planning practices

are so immoral that she has been discouraged to use them somehow; and

whether feels that family-planning practices cause adverse side effects

as well as childlessness such that she has been discouraged to use them

somehow.

Form n (Intergenerational Obligations) consists of the following

questions: who usually takes care of young children when wife works,

whether wants children to study or to work, what is considered as the

best thing that parents should give to children, what is considered

as the best thing that'children should give to parents, <idvantages of

having a large family size, disadvantages of having a small family size,

whether feels that children nowadays are less useful of less filial

than those in the past generation, whether will live with children all

the rest of life, whether will share in earnings with children even

before retirement, whether children will be the major means of old-age

support, whether considers children as one form of assets, disadvan

tages of having a large family size, advantages of having a small family

size, whether feels that educational costs of children will be the major

reason for being worse-off five years hence, whether plans to send any

of the children to high school or college and has some notions of the

costs, whether educational costs of children is the main purpose of

savings, whether feels that having children is in conflict with consump

tion aspiration, whether feels that having children is in conflict with

working.

Form E (Household Characteristics, Assets, Employment, Income, and

Expenditures) contains the following questions: farm area owneu; imputed
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rents/rai; farm area leased; rents paid to area leased; farm area shared;

values of rice paid for sharing the area; values of inputs ,obtained from

sharing the area; farm area leased out; rents obtained from the area

leased out; farm area shared out; values of rice obtained from the area

shared out; values of inputs paid for the area shared out; type of ten

urial arrangements; whether any household members work as hired labor

in agricultural sector; number of days each member spent on working as

hired labor; wage rates and wage bills obtained by each member from

working as hired labor; whether any household members work in non-agri

cultural sector; wage rates and wage bills obtained by each member from

working in non-agricultural sector; whether wife works in informal sec

tor or own business that is compatible with child care (e.g., making

baskets, hats, or mats; weaving cotton; etc.); HYVs area; total rice

area; areas planted to other crops; quantities of HYVs produced, con

sumed, and sold; quantities of rice produced, consumed, and sold; quan

tities of other crops produced, consumed, and sold; selling price/tang

(10 kgs.) of HYVs; selling price/tang of traditional varieties; selling

prices/IO kgs. of other crops; mandays of each household member in each

activity on family farm; mandays of hired labor employed in each activ

ity; number of days in which each household member can finish trans

planting/harvesting one rai or rice; number of hours worked by each

houGehold member per day; wage rates and wage bills paid to hired labor

in each activity; method of land preparation; method of planting; method

of weeding; method of threshing; type of irrigation; type of crops pro

duced; whether has double cropping; whether grows HYVs; types of HYVs

grown; time spent searching/contracting for hired labor; time spent
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supervising/training hired labor; time spent w~tching hired labor work;

transportation expenditures on searching/contracting for hired labor;

expenditures (in cash/kind) paid to l!ired labor in excess of wage bills;

other agricultural expenditures (e.g., expenditures on fertilizer, her

bicides, pesticides, insecticides, etc.); values of own seeds used;

values of livestocks owned, sold, and consumed; expenditures on live

stocks; values of business sold and consumed; expenditures on business;

number of days on which each household member spent doing these busi

ness; values of others (e.g., fish, vegetables, etc.) sold and consumed'

number of days on which each household member spent catching fish, grow

ing and harvesting vegetables, etc; other income which has not yet been

included; number of years in which each household asset and farm asset

was purchased and price at purchase; daily expenditures on food; expend

itures on rice purchased; expenditures on education; expenditures on

health for children; total expenditures on health for all household

members; other household expenditures (e.g., electricity, soap, tooth

paste, etc.); farm size owned by head's parents, how farm was divided

in the past generation; how farm will be divided in the present genera

tion; whether head or wife used to migrate in the past five years; place

migrated to; whether has been a member of agricultural cooperative; if

not, why; whether has borrowed any money; amount borrowed; main source

of borrowing; interest rate of the main source; type of fertilizer used;

main problem faced by the respondent; desir.~~ use of fund if happens to

have a substantial amount of windfall profits.



APPENDIX C

MEASUREMENTS OF VARIABLES USED IN CHAPTER IV

Col. 1 = Village unskilled daily wage rate index (i.e., for trans
planting, harvesting, and post-harvesting) in the mid-seventies deflated
by the 1975 Non-Bangkok consumer price index, CPI (i.e., deflated by
the central-region CPI for the progressive area and by the north
eastern-region CPI for the newly-settled and stagnant areas). For the
activities that wage rates are paid on a piece-rate (per rai) basis,
they were converted into a time-rate (per day) basis [see Appendix D
for the measurement of village unskilled daily wage rate index (WUNV»).

Col. 2 = Vilage unskilled daily wage rate index in the early
eighties deflated by the 1980 Non-Bangkok CPl.

Col. 3 = The summation of transportation costs, searching costs,
and supervision costs divided by mandays of hired labor during the past
year, where (1) transportation costs are travel expenditures spent
searching/contracting for hired labor; (2) searching costs are the prod
uct of time spent searching for hired labor, in days, and village
unskilled daily wage rate index; and (3) supervision costs are the prod
uct of time spent watching hired labor work, in days, and village
unskilled daily wage rate index plus the product of time spent super
vising/training hired labor, in days, and village skilled daily wage
rate (e.g., wage rate for fertilizer application).

Col. 4 = The summation of time spent watching hired labor work and
that spent supervising/training hired labor, in days, divided by man
days of hired labor during the past year.

Col. 5 = The summation of yields of traditional varieties and HYVs
divided by cultivated are~.

Col. 6 = Imputed rental values per year of one rai of farm area
owned.

Col. 7 = Agricultural income during the past year divided by numoer
of household members, where the numerator "is the summation of wages
earned by household members from hiring out their labor on others'
farms, values of own farm production, values of unpaid family labor,
values of unpaid exchange labor, values of own farm area, net rental
values of farm area shared out, and rents obtained from farm area leased
out.

Col. 8 = Total household income during the past year divided by num
ber of household members, where the numerator is the summation of agri
cultural income (i.e., the numerator in col. 7), income obtained from
other sources, values of own livestocks consumed, values of own business
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consumed, values of unpaid expenditures on own business, values of
others (e.g., fish, etc.) consumed, and values of unpaid expenditures
on others.

Col. 9 = Values of food consumption during the past year divided
by number of adult equivalent, where the numerator is the summation
of food expenditures, values of own rice consumed, values of own live
stocks consumed, and values of own fish consumed; and the denominator
is the number of adult equivalent based on the weights used by Stone
(1954).

Col. 10 = Farm size owned by parents of household's head.

Col. 11 = Farm size owned by household head and his wife.

Col. 12 = The summation of farm areas shared and leased divided
by total cultivated area.

Col. 13 = Mandays of own child labor divided by mandays of total
labor during the past year, where the denominator is the summation of
mandays of own child labor, wife's labor, husband's labor, labor of
other members of the household, exchange labor, and hired labor.

Col. 14 = Mandays of family labor divided by mandays of total labor
during the past year, where the numerator is the summation of mandays
of own child labor, wife's labor, husband's labor, and labor of other
members of the household.

Col. 15 = Mandays of hired labor divided by mandays of total labor
during the past year.

Col. 16 = Mandays of total labor during the past year divided by
total cultivated area.

Col. 17 = The summation of wages earned by wife from hiring out
her labor on others' farms and the values of her unpaid labor on her
own farm divided by the summation of number ot days spent working on
others' farms and that spent on her own farm during the past year.

Col. 18 = The summation of expected number of years of schooling
for each child divided by number of surviving children.

Col. 19 = Dummy variable representing the incidence of poor child
health [i.e., = 1 if there is at least one child suffering from fever
or illness (e.g., diarrhea, tuberculosis, etc.) for more than four con
s6cutive days in the past six months, = 0 otherwise].

Col. 20 = Average actual number of children born by parents of
household head and parents of 1iis wife.

Col. 21 = Actual number of children born by household head and his
wife.
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Col. 22 = Desired number of children of household head and his
wife.

Col. 23 = The summation of number of years spent on using modern
family-planning techniques between each birth, before the first birth,
and after the last birth divided by duration of marriage, in years,
minus infecundable period (which is assumed to total one year for the
gestation and postpartum period times number of children ever born).

Col. 24 = Distance from the respondent's house to the nearest
family-planning center, in minutes.



APPENDIX D

DEFINITIONS AND MEASUREMENTS OF VARIABLES USED IN CHAPTER V

The variables used in the empirical model in Chapter V are defined here. And in order to gain
more insight into the relationships between the empirical model and the theoretical one, the defini
tions and measurements of the variables used in the empirical model are tabulated in comparision to
those in the theoretical model. Due to limitations in data collection and to meaSUrE!ment problems,
the variables used in the empirical model are somewhat different from those appearing in the theoret
ical model. Also, when empirically formulated, some variables have to be deleted, while some others
added to obtain a more realistic empirical model.

I
W
N
......
I

10 Choice Variables in the
Theoretical Model

17 Endogenous Variables in the Empirical Model
(Mean. Standard Deviation)

1. SUPT = supervision time, in days, per manday of hired
labor during the past year (0.016, 0.027).

This variable is the measure of transaction
costs per unit of hired labor (tl), which is

exogenous in the theoretical model. It is, how
ever, t reated as endogenous in the empirical
model because it tends to be influenced by a
number of factors.

2. IMWAGE wife's j~mputed daily agricultural wage rate,
which Ls the summation of wages earned by wife
from h:lring out her labor on others' farms and
values of her unpaid labor on her own fann
divided by the summation of the number of days
spent working on others' farms and that spent



10 Choice Variables in the
Theoretical Model

1. L = adult family labor.a

17 Endogenous Variables in the Empirical Model
(Mean, Standard Deviation)

on her own farm during the past year (35.53,
16.78),

where values of unpaid wife's labor is
the summation of the products of wife's labor
in each activity and market wage rate for that
particular activity during the past year.

This variable is used as the measure of
the values of wife's time, which serve as an
alternative to child-care time (&c). Unlike

the theoretical model, which treats a as exo-
c

geneous, the empirical model assumes IMWAGE to
be endogenous because it tends to the governed
by a number of factors.

3. LW = mandays of wife's labor on own farm during the
past year (42.37, 27.46).

4. LHB = mandays of husband's labor on own farm during the
past year (59.28, 42.0).

5. LWAG = mandays of wife's labor hiring out on others'
farms during the past year (3.90, 9.97).

6. LHAG = mandays of husband's labor hiring out on others'
farms during the past year (2.76, 9.70). w

N
00



= 1 if use any form of labor-saving techniques
(e.g., tractors, wetland broadcasting, herbicides,
winnowers, and threshers),

= 0 otherwise.

This variable is added to represent choice of
labor saving in addition to labor using.

11. AGIAD = agricultural income per adult during the past
year (11,922, 11,894),

where the numerator is the summation of
wages earned by household members from hiring
out their labor on others' farms, values of
own farm production, values of unpaid family

W
N
\0



10 Choice Variables in the
Theoretical Model

4. R = own rice consumed.
c

5. X = composite market good
consumed.

17 Endogenous Variables in the Empirical Model
(Mean, Standard Deviation) .

labor, values of unpaid exchange labor, values
of own farm area, net rental values of farm
area shared out, and rents obtained from farm
area leased out; and the denominator is the
number of adults in the household.

This variable is the measure of own farm
production (R), which is also endogenously
determined in the theoretical model.

,12. FCONAE = values of food consumption per adult equiva
lent during the past year (2,424.3, 1,085.0),

where the numerator is the summation of
food expenditures, values of own rice consume~

values of own livestocks consumed, and value8
of own fish consumed; and the denominator is
the number of adult equivalent based on the
weights used by Stone (1954) for the simple
reasons that these weights are widely-used
and are lower for females than for males, thus
reflecting reality much better. l

1. These weights are as follows: Age Group Male's Weight Female's Weight

under 7
7-13
14-17
18 and over

0.35
0.52
0.98
1.00

0.35
0.52
0.90
O.JO

w
(.oJ
o



10 Choice Variables in the
Theoretical Model

6. F = consumption (practices) of
modern family-planning
inputs to control births
for the birth-excess house
holds.

7. M = medical and health care
inputs for child survival.

17 E~dogenous Variables in the Empirical Model
(Mean, Standard Deviation)

13. FPP = length of modern family-planning practices over
exposure period (0.480, 0.270),

where the numerator is the summation of the
number of years spent on using modern
family-planning techniques between each birth,
before the first birth, and after the last birth;
and the denominator is the duration of marriage,
in years, minus tbe infecundable period (which
is assumed to total one year for the gestation
and postpartum period times number of children
ever born),

14. CDTH = number of child deaths over number of children ever
born (0.074, 0.140).

This variable is the measure of child
deaths (d), which is also endogenously determined
in the theoretical model.

15. PCRTH = incidence of poor child health (0.475, 0.501),

1 if there is at least one child suffering from
fever or illness (e.g., diarrhea, tuberculosis,
etc.) for more than four consecutive days in
the past six months,

o otherwise.
w
w....



10 Choice Variables in the
Theoretical Model

8. C = desired number of surviv-
ing children.

9. I = frequency of intercourse.

This variable is
deleted in the empirical
model due to measur~ment

problem.

10. N = consumption of nutri-
tional and health care
inputs (including addi-
tional time spent rest-
ing) to enhance births

17 Endogenous Variables in the Empirical Model
(Mean. Standard Deviation)

16. EXPED = average level of expected number of years of
schooling for children. which is the summation
of the expected number of years of schooling
for each child divided by the number of surviv
ing children (8.69, 3.28).

This variable is added to reflect one
aspect of child quality, which is indirectly
dealt with in the theoretical model (see
details in no. 4 of subsection 2.4.1, Chapter
II).

~7. CEB = number of children ever born (4.08. 1.90).

w
W
N



10 Choice Variables in the
Theoretical Model

or to maintain successful
pregnancies for the
birth-shortage households.

This variable is
deleted from the empiri
cal model, because the
inputs to enhance births
per se do not exist and
the inputs to maintain
successful pregnancies,
though exist to some
extent in our sample, can
not be measured. However,
an exogenous dummy vari
able (SB), which measures
the incidence of birth
shortage, is used to
represent the
birth-shortage households
in the empirical model.

17 Endogenous Variables in the Empirical Model
(Mean. Standard Deviation)

w
w
w



14 Exogenous Variables in the
Theoretical Model

1. W = wealth or non-labor income.

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deyiation)

1. WEALTHAD = values of wealth per adult (7,093.6, 7,241.9),

where the numerator is the summation of
values of livestocks owned, present values
of farm assets obtained from the twelve-year
straight-line depreciation, and present
values of household assets obtained from the
twelve-year straight-line depreciation; and
the denominator is the number of adults in
the household.

2. Pr selling price of rice. 2. AVPR = average selling price of traditional and
high-yielding varieties of rice per tang (17.93,
(7.0l)~

This variable may also be considered as a
proxy for the maintenance costs of rural chil
dren (p ) because a large part of these costs is. c
accounted for by rice consumption.

3. P = price of composite market goodx

This variable is deleted
in the empirical model because
the composite market good con-

2. 1 tang = 10 kilograms
w
w
~



14 Exogenous Variables in the
Theoretical Model

surned (X) itself is hard to
measure and is thus proxied
by values of food~onsumption

per adult equivalent (FCONAE).

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deviation)

4. w
m

= market wage rate paid by
farm households to hired
labor.

3. WUNV = village unskilled daily wage rate index, which
is the average of daily transplanting, harvest
ing, and post-harvesting wage rates (34.40,
14.63).

In the villages where wage rates are paid
on a piece-rate (per rai) basis, they were con
verted into a time-rate (per day) basis by
dividing the pi~ce-rate wage rates by .the num
ber of days in which working-aged men and women,
on the average, can finish transplanting or har
vesting one rai of rice. 3 This average number of
days is 2.67 (i.e., they, on the average, can
finish transplanting or harvesting about 1.5
"ngans" a day, implying that 4 ngans, which is
equal to 1 rai, will be completed in 2.67 days).



6.

14 Exogenous Variables in the
Theoretical Model

This variable may be prox
ied by average price of rice
(AVPR) as ment Loned earlier.

p = price of reedica1 and health 14.
m

care inputs for child survival.

26 Exogenous Variables in the Empirical Model
(Mean. Standard Deviation)

DISURV = distance from the village to the nearest urban
center, in kms. (4.20, 2.41).

7. A = adults' total time.

8. a • child-care time.c

5. OMEM = presence of other members in the household
(0.40, 0.49),

= 1 if there is at least one other member present
in the household,

= 0 otherwise.

6. EDW = wife's education, in years of schooling com-
pleted (3.93, 0.521).

7. EDH = husband's education, in years of schooling com-
pleted (4.07, 0.877).

In addition to wife's imputed wage rate (IMWAGE),
these two variables are used as proxies for the values
of adults' time, which are an alternative to chi1d
care time (a). These two variables also reflect val-

e
ues and attitudes toward family size. If the husband

w
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14 Exogenous Variables in the
Theoretical Model

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deviation)

spends relatively less time on child care, which is
usually the case, EDH tends to represent his values
and attitudes toward family size rather than h:Ls
values of time.

9. H farm size. 8. CAR = cultivated area, in rais, which is the summation
of areas owned, shared, and leased (22.66, 15.48).

10. Pf price of modern
family-planning inputs
to control births.

9. DIST distance from the respondent's house to the
nearest family-planning/health-care center, in
minutes (114.87, 66.09).

11. p = price of nutritional and
n health care inputs to enhance

births or to maintain suc
cessful pregnancies.

This variable is
deleted in the empirical
model because the inputs
themselves (N) are
deleted.

12. PI postpartum infecundable
period.

,10. MBRFD = number of months of breastfeeding for the last
child (19.32, 9.09).

In the majority of the sample households,
breastfeeding is usually practiced without food
supplementation.

w
W
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14 Exogenous Variables in the
Theoretical Model

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deviation)

13. RS = reproductive span within
marriage.

11. AMW

12. COMPLCB

= age at marriage of wife (20.39, 2.84).

incidence of completed childbearing (0.475,
0.501),

= 1 if the respondent has already completed
childbearing either by vasectomy, tubec
tomy, or reaching the age (wife's) of 45,

= 0 otherwise.

14. t l transaction costs per
unit of hired labor.

This variable is
measured by supervision
time per manday of hired
labor (SUPT) , which is
assumed to be endogenous
in the empirical model as
mentioned earlier.

13. SB incidence of birth shortage (0.117,0.322),

1 if the respondent has not been able to or
feels/is certain that she will not be able to
have as many children as she would like to,

= 0 otherwise.

w
w
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14 Exogenous Variables in the
Theoretical Model

26 Exogenous Variables in the Empirical Model
(Mean, Stand~rd Deviation)

As mentioned earlier, this variable is used
as a proxy for consumption of nutritional and
health care inputs to enhance births or to main
tain successful pregnancies (N), which is a choice
variable in the theoretical model.

14. SICK = incidence of sickness of mother (0.383,0.488),

= 1 if wife has suffered from sickness during the
past six months,

= 0 otherwise.

This variable is the measure of mother's
health and nutritional status (K), which is also
endogenously determined in the theoretical
model.

15. NONAIAD = non-agricultural income per adult during the
past year (2,926.6, 5,095.1),

where the numerator is the summation of
non-agricultural income (both earned and unearned),
values of own home business consumed, and values
of unpaid family labor on home business; and
the denominator is the number of adults in the
household.

This variable is added to capture

w
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14 Exogenous Variables in the
Theoretical Model

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deviation)

non-agricultural income, which may be a signif
icant part of income for some households.

16. DMIG = temporary destination of migration in the past
five years (0.692, 1.52),

o if not migrate,

= 1 if migrate to other rural areas,

= 2 if migrate to cities other than Bangkok,

= 3 if migrate to Bangkok,

4 if migrate to Bangkok and other cities,

5 if migrate to the Middle East,

Although the theoretical model does not
deal with tastes, this variable may, to some
extent, reflects tastes, which tend to change as
the households are more exposed to social amen
ities through migration (see also Behrman and
Wolfe, 1984),

17. RENTV = rental values of farm area per rai, which is
the average of the rental values of areas owned,
shared, and leased (101.63, 105.68).

w
~
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14 Exogenous Variables in the
Theoretical Model

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deviation)

This variable is added to represent land
quality.

18. TENR = tenancy rate, which is the summation of area
shared and area leased divided by total culti
vated area (0.146, 0.273),

This variable is added to represent land
tenure or farm status.

19. PRENC incidence of prenatal care (0.550, 0.500),

= 1 if have prenatal care at least for one
pregnancy,

= 0 otherwise.

This variable is added to represent
mother's knowledge, which reflects her values
and attitudes toward family size.

20. AW = age of wife (36.38, 6.19).

In. AWSQ = age of wife squared (1,361.7, 447.64).

Since CEB (number of children ever born)
tends to be biased downward for the households
which have not yet completed childbearing, these

w
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14 Exogenous Variables in the
Theoretical Model

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deviation)

two variables are added in the equation for CEB
so as to reduce the incompleteness of CEB.

22. WATERV = type of water availability in the village
(3.60, l.15),

= 1 if river, communal, barely sufficient,

2 if well, communal, barely sufficient,

= 3 if river, communal, sufficient,

= 4 if well, communal, sufficient,

= 5 if private tap, sufficient.

23. SANV = level of sanitation in the village (2.67, 1.08),

1 if none of the hcuseho1ds in the village has
lavatory with septic tanks,

2 if some have,

= 3 if many have,

4 if all have.

These two variables are added to represent
environmental factors or public utilities.

w
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14 Exogenous Variables in the
Theoretical Model

26 Exogenous Variables in the Empirical Model
(Mean, Standard Deviation)

24. VILRK = village ranking in accordance with degree of
development (see subsection 4.3.2, Chapter IV,
for detailed ranking), from 1 to 15 (8.00,
4.34).

25. ASSOV = membership of association in the village (1.20,
0.656),

= 0 if there is no membership of any association
in the village,

= 1 if there are some memberships of agricultural
cooperative,

2 if there are some memberships of agricultural
cooperative and other farmers' associations.

26. NOSTV number of stores or commercial establishments
in the village (3.00, 3.56).

These three variables are added to repre
sent institutional factors. The first one
(VILRK), in parti .ular, provides an index of
institutional factors, which causes the differ
ences in transaction costs and wage rates.

w
~
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