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,This atudy! ,y undertaken for the AID Office of Population within 

a project seeking to formulate, teat, and Integrate the components of 

a theory of fertility as part of a general view of the family decision

msking process, Work was completed under a grant from The Rockefeller 

Foundation to support research on The Economics of Fertility Deter

mination and Family Behavior. 

Most income in developing countries is generated within the family 

and in some comunities only a modest share of it is channeled through 

the market; nonmarket production within the family is an important 

source of wealth and welfare, but one we know relatively little about
 

fromleither a theoretical or an empirical standpoint. Earlier Rand
 

.studies of,the economic and demographic determinants of fertility 

argued that a comprehensive framework of family economics,was needed, 

to account for variations in fertility over time .and space... In this. 

study,:,of Thailandi_a simultaneous-equations model is first,specified 

within the severe constraints of . regional data from a:single census,, 

and ithen these equationSLare estimated to account for cross-sectional 
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variation in age-specific marriage patterns, fertility, and women.
 

participation in the nonagricultural labor force.
 

Thailand was chosen for this stu'?y because of the substantial 

role of women in the labor force. In contrast with sub-Saharan Africa, 
where women also play a major role in the agri.cultural labor force, 

Thai women have lagged only slightly behind men in their educational 

achievement. Therefore, the opportunity for women to find productive
 

employment in the modern sectors of the economy are not obviously con

strained in Thailand by a colonial heritage that favored the education
 

of men, as is the case in much of Africa, Asia, and Latin America. 
The empirical findings of this study should be interpreted as a mere 

beginning in the task of understanding Thai economic and demographic 

behavior within an econometric framework. This analyais of Census 

materials does suggest, however, that the underlying model of demo

graphic behavior is consistent with these cross-sectional aggregate
 

data and that further research based on longitudinal household surve
 

data is warranted.
 

The authors of this document are listed in alphabetical order 

The initial research was done and the first draft was prepared by'" 

Mrs. Ratajczak during the aummer of,1970.. Dr. :Schultz then undertook 

substantial additional work and revision with the assistance of Mr,
 

Haurer. 



Estimates are obtained in this report of the relationships between 
several constraints on the environment within which households function 
in Thailand and three related forms of "family" behavior: the propor

tion of women currently married, the average number of children born 
per woman, and the proportion of women in the nonagricultural labor 

force. Economic and demographic logic isused to specify the direct 

determinants of these three interrelated patterns of household deci
sionmaking, and available data are used to estimate the parameters to
 
the postulated model. Better data would be useful for this exercise,
 

and more extensive study of Thai society would undoubtedly yield a more
 
refined'and elaborate model to account for these and other forms of
 

economic and demographic behavior of the household sector.
 
Aggregate data from 71 administrative units of Thailand (changvatsv, 

from the 1960 Census are the observations to which the econometric. 
model is fit. Because 'ofthej'oini :dependency Of marriage, fertility, 
and women's labor force "activity, the parameters to this three-equation 

moddel are estimated by' siultanI eous. quations"Iechniques. Estimates 

arie reported forsixfive-year age groups of women in addition' to an 
aggregate group of all women between the ages of 14 and 44. Although 

notevry 'estiimated parameter of the model is as ona might have expected, 
the great majlority are of the appropriate sign and statistically signif
icant by conventional standards. The pattern of response elasticities 

and the coefficients solved for the reduced-form equations are con
sistent with the outlines of the household decisionmaking process 

characterized in the report.
 
Changing levels of men's and women's schooling has substantial
 

effects on completed fertility levels among older women. Men's
 
'schooling isassociated with delayed marriage and childbearing but
 
greater completed fertility by the time women reach their late 30s.
 

Schooling for women is linked to higher fertility in the 25-29 age
 

cohort but substantially lower fertility at later ages. Increased
 

education among women may also marginally reduce the proportion of
 



women married, but it may not laffect .the size of-the fenale'nonagri

cultural labor force significantly. The tendency fortwomen to occupy
 

nonagricultural jobs appears to be largely a 'function of the locai.
 

structure of industry and the level of female unemployment. These 

labor market variables for women also have a pronounced indirect,-: 

effect on fertility and the timing of marriage. 

The extraordinary extension of primary educational opportunities
 

to women in Thailand since the 1930s should have, therefore, hastened
 

the decline in birth rates among older Thai women after the period
 

analyzed here (that is, 1960). Confirmation of this prediction of
 

the model, however, must await analysis of the 1970 Census, since
 

birth registrations are incomplete in Thailand. Thailand already
 

exhibits a relatively modern pattern of moderately late marriage, and
 

women participate extensively in both the nonagricultural and agri-:
 

cultural labor force. Fertility, however, iasstill high,.particularly
 

among older cohorts of Thai women, and shows the anticipated indic4 

tions of sensitive response to the changing constraints imposed on 

the family by the broadly distributed effects of the development 

process.
 

The search for policy options to cope with rapid population growth
 

often mirrors a natural but nonetheless one-sided view of available
 

policy instruments. It seems simpler to disseminate a better birth 

control technology, which is already operational in advanced countries,
 

than to promote the processes of social change that will modify parent 

reproductive goals, about which we know regrettably little. But both 

sets of policy options -- the "supply" and the "demand" sides -- need. 

quantitative study and evaluation if decisionmakers are to be able to 

select an efficient mix of birth control and development policies for 

each unique cultural and developmental setting. This investigation
 

has sought to isolate promising long-run policy options on which 

further research could focus. 

Many directions are proposed for increasing the confidence
 

attached to the policy inplications that stem from the empirical
 

findings reported here. Both time series for aggregates and cro-..
 

sectional and longitudinal information for individuals would add 

iarkedly to our ability to test the hypotheses underlying the simple 



model developed, in this report. -Extending and elaborating the odel-, 

.,to,,include a broader range of endogenous household behavior would 

findings foralsodistinctly improve the credibility of the empirical 

policymaking.. Nonetheless, it is clear from even this tentative study 

of, data from a single census that fertility cannot be viewed in iso

lation from the economic constraints that appear to influence the 

formation and specialization of. the family in Thailand.
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Is INTRoDUCTIONI
 

The objective of 'this' investigation is not'to testconclusively 

a firmly specified group -of hypotheses concerning the :motivations of., 

Thai women to marry, have children, and engage in economic activities: 

outside of the traditional agricultural economy. The purpose is more 

limited that of posing a structure of relatively general proposi-' 

tions about how families respond to different economic conditions.
 

individuaI familiesover tie:Becauseiwe.lack detailed information on 

it may seem unproductive for us to proceed with an analysis of Only 

regionally averaged data from,a single population census. Yet the 

exercise is useful for two reasons. First,.it does provide an admit

tedly weak test of the logical implications of the behavioral approach 

that has important implications for the formulation of development 

policy: although it may tentatively reject some hypotheses, it can 

only suggest promising avenues for further, more intensive study.
 

Second, it demonstrates how even a limited body of aggregate data, 
such as a single national census, can be used to suggest the manner,. 

in which social and economic coraitions influence fertility in low
 

income countries. Since the social sciences are accustomed to demand

ing quite costly specialized survey data to pursue their partLcular
 

professional interests, it is important to remember that general data
 

sources are still capable of generating insights into the poorly under
stood relationships between the demographic .and economic behavior of"
 

households and: the development process.
 

The search for policy options to cope with rapid population growth
 

often mirrors a natural but nonetheless one-sided'view of available
 
choices. It seems far simpler to disseminate a better birth control
 

technology, which is already available ,in other countries, than to 

modify parent reproductive-goals,indifenbusly by processes of social 
clange about which weknow relatively little But both sets of policy 

options -- :.the ".'supply"and "demand": sides -- need quantitative study 

and evaluation if iidecisionmakers are to be able to select an efficient 

miof birth control 'and development pollcies.-for each unique -cultuIal 

setting.
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If, as is often asserted, familial behavior, invelving'marriage, 

reproduction, and women's role in the labor force, ia particularly
 

resistant to environmental changes associated with alternative-develop-. 

ment strategies, then to align development policies to foster 't-ihe 
adoption of smaller family size goals may be ineffectual, ipd public 

policy would wisely amphasuize improvements in birth control techolo,. 

Alternatively, popular acceptance of better birth- controlmethods 'may 
not independently accomplish substantial reductions in the birth' rate 

unless family size goals are sensitive to.the available mode of'" 
birth control. Family planning programs'may achieve an initial, reduc

tion in birth rates, but in the longer run they need' tobe buttressed 

by development policies that will motivate an,. ncreasing number of' 

parents to seek fewer children. 

In this report,we investigate the:interrelationships among ;marital 
status, reproductive patterns, and economic activity of Thai ' omen from. 

'the point of view of isolating promising,long-run policy options. We
 

have used age-specific data for a cross-section of regions from.the 

1960 Thailand Population Census to etimate these interrelationships., 

Indirect as well as direct mechanisms are noted by means of'which 
policy instruments appear to impinge on houseiold economic.and demo
graphic behavior; but to attach greater confidence. to .this .modelnking 
policy to behavior will require additional studies of time series as 

well as better cross-sectional information. 

In the second section we briefly comment on the institutional' 

setting that may play a role in the social choices we try to account 

for. In the third we review the implications of economic theory for. 
behavior in differing environments and suggest a specification for a 

model. The fourth section contains estimates of the parameters to 

that model from Thai data. The final section has an outlineo,.f1 some 

implications of these tentative results. in it we suggest .apro'gram
of further research that might lead to a• betteru"ndieitndigof the, 
population problem in Thailand.
 

http:utlineo,.f1
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II THE .STATUS OF WONEN 

"AN'OVERVIEW
 

Thailand remains predominantly a rural nation, with little regional 

ethnic diversity but relatively large differences among regions in the
 

mix.and productivity of economic activity. In 1960, seven percent of
 

the Thai population of about 27 million lived in towns of more than
 

50,000 inhabitants (Caldwell, 1967, p. 44). Unlike the Philippines,
 

,Malaya, or many other more urbanized low-income countries, Thailand
 

hasonly one.large metropolitan center, Bangkok-Thonburi. From this
 

smallbase, the urban sector has recently been growing rapidly. 

Rice:is.widely cultivated, but the fertile central region provides
 

most of,the.country's exportable surplus. The south relies heavily
 

on fishing; and the hilly and remote,north and northeast regions.have,
 
1over.the years, intensified and diversified agricultural practicesi
 

absorbing some of the recent growth in Thailand's population (Behrman,
 

employedo in agriculture 


andfishing; the majorityworkjn:iages,:Within tbIeir family, with

.,outdirect reimbursement for their labors. A Chinese.minority, closely
 

associated with commerce, resides largely in urban areas, whereas a
 

-small Huslim minority is concentratedin the .southern fishing industry. 

On the northeastern frontier, Lao'hill tribes.continue to pursue their 

age-old methods of :slashiand-burn agriculture.;
 

Four-fifths of the nationi's'labor force 9is, '
 

SCHOOLING"
 

iteracy and educationa Attainment in Thailand ane hi b s
 

standards. Educationand occupational status of Thai women relative
 

For example, Goldstein (1969a) estimates that Bangkok has been
 
::growing at five percent per year; and by 1967, one quarter of Bangkok's 
.re'sidents had been born 'elsewhere in Thailand. Next.to Bangkok's nearly 
.three million population in 1970, the second largest city, Chiengmai, 
accounted for only 89,000 (M. Unhanand et al., 1972).
 

* 2See Table B-1 for list of changwats by the four major regions of
/.the country.
 



to men also appear to be notably high. Table 1 shows the marked in

crease in the rate of primary school .ccpletionamong women in 1960 

to 39 (see also Table A-5). Evidently the central government'saged 30 

increased support and reform of the national educational system in the 

to acquire primary education.
1
 

1930s improved opportunities for women 

A narrowing of the gap between the primary educational attainments of 

man and women of this magnitude has occurred, if at all, much more 

recently in most of Asia, the Middle East, and Africa. 

The progress of women relative to men at more advanced levels of 

schooling is less subztantial; only five percent of women aged 18 to 21 

completed secondary school, compared with nine percent for men (Thailand,
 

Census 1960, Table 11). Nonetheless, women are well represented in
 

the professions, constituting 32 percent of the doctors, 42 percent
 

aged 25of the teachers, and 14 percent of the lawyers, among persons 

to 29 (Thailand, Census 1960, Table 17). 

MARRIAGE AND THE FAMILY 

The family in Thailand is not the strict, authoritarian unit it 

is in Japan or China (de Young, 1955). Social organization does not 

revolve around the extended family; variation in individual behavior 

is accepted, and wide latitude for individual choice is socially 

approved (Embree, 1950). Marriage is characterized by the informal 

choice of partnere, relatively easy divorce, flexibility of residential
 

patterns" and casual arrangements for care of children (Wijeyevardene,
 

1967; Graham, 1958). Marriage occurs at a relatively late age in
 

Thailand today where the median age at first marriage for women is 21 

and for sen 24 (Caldvell, 1967, p. 38). There is some evidence that
 

the age at first marriage has increased a year or two since the Second 

World War. 

lngrau (1955) notes that the share of governownt (ordinary) 

expenditures on education increased from two percent in the 1920s to 

11 percent by 1937. The compulsory education act of 1921 had little 
effect in the rural areas until the educational reform promulgated 
in 1932 (de Young, 1955) 



Table 1
 

GRD.UPS"'CgWLETING AT LEAST FOUR YE ARS. 
C:F*.PRIMARY SCHOOLnG, DY SEX MD AGE
 

(percent)
 

Age, HlsMi l 

1519,!:, 79.074.5 7.67.41 

20-24 .... ' 

25-29:6. 59.21 

30-34 68 253.2 

35;-59' 58.6 :34.5. 

40-44' '47.2 -19. 

Source: 	Thailand Population Census:
 
1960, Table,11,:. -.
 

'Table2 K.
 

DISTRIBUTION9OF,FEMALE POPULATIN BY MARITAL STATUS,:i:
 
(percentY ,
 

P.
Separated; or, ! 
ge-rou Single.. Harried Widowed "Divorced 

15-19. e86.1125 , , . 1 

10-24 38.6 ,.56.2 .7 .3 

25429 14.1, 7o .5Cs 1.4 4'9 

2.60 46,
30-44 6.7, 86.0 


,35-39, 4.2 86.5:; 4.5.*?' 4.7
 

.40,44 ,3.1 82.6: 9.2 5.0:. 

45-49 2.5 77215.1 	 5r.0Q. 

ouce : Thaland Population Census: 1960, ,Table 4a.
 



LSU.3 2 shows the marital status of Thai women in 1960 by age 

group. The incidence of divorce and separation is high in comparison 

with either high-income or low-income countries. (Regional differences 

in the proportion of women currently married by age group are shown,, 

in Table A-i.) With greater educational and employment opportunities 
.for women in Bangkok than elsewhere in the country, Bangkok women 

marry later, on average, than in the south, north, and northeast, as 

might be expected (Thailand, Census 1960, Table 10)..
 

FERTILITY
 

During the 20th century the number of births per year.i in Thailandl 

per thousand population has probably fluctuatedbetween 45 and "55 

although registration statistics are far.from complete. The-secula 

decrease in death rates has contributed to the acceleratin -"in:the, 

rate of population growth, which stands today at about three: percent, 

per year. The 1970 Census may soon provideithe first firm evidence
 

that this very rapid rate of population'-growth has begun to subside
 

as birth rates have begun to fall. Fertility has been in the neighbor

hood of six births per woman completing her childbearing years; but
 

regional variation, as documented in,the 1960 Census, remains'substantial,
 

from 4.5 births for the Bangkok region to 6.5 births for, the 'northeast
 

(see Table A-2). One of our objectives in this report is to account 

for this interregional variation in completed fertility.
 

LABOR FORCE PARTICIPATION
 

The one statistic of Thailand'that stands out in international
 

the high rate of economiccomparisons regarding the status of women is 

participation. In the United States, 24.6 percent of women over the 

age of 15 are economically active; in Malaya, the figure is 29.9
 

percent, and in the Philippines it is 27.6 percent, as seen in Table 3.
 

In Thailand, however, 81.4 percent of women over 15 are reported as
 

economically active, with participation reaching 87.4 percent in the
 

group aged 40-49 (see Tables A-3 and A-4). Women constitute slightly
 

less than half of the workers in agriculture; and of all women in the
 

labor force, 76.8 percent are unpaid family workers. Regional differ

ences are also important in these respects (see Tables A-3 and A-4). 



,Table'3 

Oi.,LBO-i-ORIN-,SELECTED -COUNTRIES.CoiOSTIN; 

Labor Force 6RatesCountry Participatidt o Labor Force in Female Labor Force-

Yer) . . ale.- -F ale " Arcultre. - Artcultural' Nonagrtcultural 

Thailand 
810 4 81.1 47.8 - 36.5(1960) 89.5 


Ghana:
 
(l960). 89.1 56.6 57.9. 38.-2 40.7
 

India 
(1 961)- 90.2. 42.9 69.2 30.8 20.4 

29.9 -57.0 :213,07240-00(1957) 87.3. 

Philippines 
' :(1960) ..- 83.6 60.1. 25-2' 41.5 

Tl 8 d 
a- a rUrk. ,

: e " e w6 T b 8.yo- .:9es....:8...: ..;- :. t:0.I' ivd:- led"-Uh.iiN rions,Ln ogaNat d 1'r,,'':fromU t"d ... 



Explanations for the unusually active role of Thai women in the 

labor force are partly a matter of culture (see Boserup, 1970; Embree,
 

1950; de Young, 1955; Graham, 1958; Moerman, 1968; and Phillips, 1965) 

but also a matter of how one interprets census definitions. Whether
 

a poor family farmer concludes that his spouse and older unmarried 

daughtera are workers may not tell one a great deal about the number 

of hours each works in the field, or the permanence of their attach

ment to the labor force. The entire concept of labor force, as that
 

of unemployment, becomes vague when borrowed from an urban industrial.
 

economy and applied to a rural family-farm economy.
 

In the following analysis of women's role in the labor force, we 

deal only with women's participation in the nonagricultural sector for
 

two reasons. First, as noted above, the concept of participation is
 

somewhat more concrete in the nonagriculture sector, although family 

enterprises still exist in all sectors of the Thai economy and unpaid 

family workers are a large part of the labor force. Second, the inter

relationships between women's participation and fertility are premised
 

upon the weak incompatibility of the two. Agricultural household:
 

activities and child rearing may actually be complementary. The same 

may be true for some family retail businesses and domestic service 

occupations; children are only a minor liability to women holding such 

jobs. Since only a few percent of Thai women hold professional or 
clerical jobs that are clearly difficult or costly to combine with 

family respousibilities, the nonagricultural participation rate is 

-adopted in this study as a proxy for women's involvement in nonfamily 

sctivities and therefore for the shadow value of her time allocated ,to 

the formation of a family. 

Any interpretation of unemployment rates in a predominantly agri

cultural economy is also hazardous. Among woman of all ages, unemploy

ment is less than one percent of the female labor force outside of
 

Bangkok; one might conclude that in a family-farm economy, a woman who
 

is not working is likely to view herself as not in the labor force.
 

In Bangkok, however, unemployment among women in their 20s is about 

six percent compared with the national figure of .9 percent (Thailand, 

Census 1960, Table 15). Despite the high measured unemployment rate 

mong urban youth, many young women continue to migrate to Bangkok. 



MOTHESES.,. :.,II. '@.ooECONO)IC 

There is a growing body of evidence that much of the variation 

in reProductive behavior across regions in a low-income country is 

associated with factors that are thought to constrain parent oppor

,tunities and exert predictable effects on desired and actual fertility. 

Other choices individuals make over their lifetime also have a bearing 

on fertility, such, as marriage and women's labor force attachment. 

The general economic model. of household behavior must be severely 

constrained to yield refutable propositions about marital, reproduc.
 

tive, and laborforce behavior of the .household. This rigorous 

apprIochis not pursued here'; only the outlines of the model are 

developed and the model's predictive logic is brieflvy irestated- (see 

Schultz, 1969, 1972)'. 

Most socialscience research presupposes that people act in ord 
t et thinsthey'value, throuh j udicious use, of the rulesand 

resources .,of their environment (oerman, 1968, p.,.28). It.,is assumi 

herethat'therules and*values arerelaively uniform over the 70 ok 

regions (changats) of Thailand, although this 'inescapable -assumpii 

of our-iresearch is not easily defended.,before anthropologists, soci

ologists and demographers who are students.of Thai societv. But it 

does not seem inappropriate to accept as. a working, assumptibn tliat t 

timing. and extent of the family formation process are subject-to sou 

individual choice, with implications for marriage, fertility, and :th 

allocation of a woman's time among,childbearing, childrearing, other
 

home production activities, and work in the labor market. The way 

these types of behavior adapt,-to environmental changeis the subject 

of this section.
 

MARRIAGE
 

The decision to marry can be viewed in several ways. It might 

be seen as the decision to establish a separate household; however,
 

this need not be the case in Thailand where young couples often remain 

with parents or where the young may establish a household while working 
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before marriage. Second, marriage can be viewed as a decision toenter 

a permanent sexual relationship$ with the prospect of forming ra family. 

Whether the relationship will be legal is another decision, although
 

empirically irrelevant for this study of Thailand because legal and 

consensual marriages are not distinguished by the census. Tird, 

uarriage might be seen as an alternative to labor force participation 

or schooling, although this factor might be less important in a culture 

where marriage and other activities are less mutually incompatible.O
 

Marriage may also be terminated in divorce or separation, providing
 

alternatives that might be relatively more attractive at different 

stages in a woman's life cycle. :From:a policy viewpoint, establishing 

a household and entering a permanent sexual relationship are likely 

to affect fertility and perhapsthe supply of labor "to the market 

economy, 

The ratio of marriageable' men to women is also expected to influ

ence the incidence of marriage, for the "de'ipigon'+to marry the'.first 

time and for tha decision to remarry if divorcedL separated',- or iwidowed. 

Differential death rates for man a6d,women may change the "opportunities 

for remarriage, and sex-selective migration' could further. affect the 

sex ratio in a particular region. 
It is anticipated that'as!: alternatives to,marriage become more
 

attractive, women at the marginwill"..Pstpone, reject, or terminate' 

marriage. Obvious alternativesaire schoolii ig.and'nonagricultural 

labor force participation.' Labor ,force participation in -the modern 

sectors of the economy might delay marriage for women and even:reduce 

its later incidence. Schooling might have much- the 'sameeffect, '' 

directly for the younger women who may continue schooling instad.of.! 

marrying, and Indirectly for older women who maybe 'paid more to par

ticipate in labor force activitiesoutside of the home."
 

The educational attainment of man could exert two offsetting
 

effects on marriage at different periods in the life cycle. Among.
 

the young, the investment of time in schooling and on-the-job 'training
 

1For analyses of consenual 'and legal marriage behavior: ie D Vanzo, 
.1971; and Nerlove and Schultz, 1970.. 
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w.ould support a wife,and children. ,But later in the life cycle, male 

education is strongly correlated with market earnings in most societies;. 

these added resources should increase'the-husband's demand for a wife 
and children and increase his attractiveness, to'.the supply_ of, potential,. 

wives. 

The :educational attainment of women 'relative to men is, interpreted 
,
.as. an inAx . the, potential gains that,mazriage.provides husband and 

wife in,,dev.eloping their respective comparative advantages lin market 
and nonmarket.activities. 'I years of schooling enhances the market 

productivity of both men and women, but increases their productivity 

in nonmarket activity by a lesser amount, one may assume that the lea; 

schooling.women receive relative to men the greater is the comparative 
'
 •advantage of women relative to men in nonmarket activities.. Without 

maritae, both men and women must divide their time between market and 

nonmarket activities to meet their various needs, whereas with marriage 

they may combine resources .and specialize in the activities-for which: 

they are each relatively more productive. Men and women will therefore 

develop-their comparative advantages through marriage where women 
.receive little schooling relative to men; marriage will be less fre-. 

quent and stable where comparative advantages-of the sexe's'arei lessened 

by more equal years, of schooling. 

Femlemigration, might exert a variety of effects: onmarriage, 

but it'is difficult to predict what the net effect will be, since a 
,woman might migrate (1) to search for a husbAnd, (2 )to-search for 
economic opportunities, or (3) to follow her husband after marriage. 

Data on marriage rates are not available for Thailand by changwat, 

but the :marital status,of women: by .age is tabulated by region in the 

1960 Census. Although the .use of a.marriage.rate seems theoretically 

more appropriate, predicting a stock (which w Ill to be correlatedted 
with rates over time) might also be a'useful exe'rcie.1 

For example, policymakers concerned with populiation growth might 
be interested'in both the stock of"married : womenof 'childbearingage 
oand :.the rate 'of addition to that stock* 



FERTILITY 

If the satisfactions that parents obtain from their children :are
 

treated as an economic good -- 'child services ,-systematic variation 

in fertility may be interpreted as evidence of systematic variation in 

parent incomes or the prices of goods and services used'
dikectly or-

A rise in incomeo with
indirectly in the family formation process. 


tastes and prices held constant, should, therefore, normally increase
 

the demand for child services. The economic framework doea not pre

dict, however, whether the number of children will increase, or addi--


Thus, without
tional resources will be spent per child, "or.both. 


further assumptions, the direction of the income effecton observed
 

number of children is ambiguous.
 

Economic theory also suggests that, with income constant, an in

crease in the "price" of child services will decrease the quantity
 

demanded. The price of children is positively 'related both to the
 

opportunity cost of the time parents spend in rearing children and to
 

the resources expended to feed, clothe, and.educate-them. Benefits
 

pexected
of children may also take tangible form in terms of the child's 


Unfortunately,
contribution to household resources over its lifetime. 


each,.bf these components of the "price' of a child are elusive and
 

.empirically difficult to measure, but,equally important,.they.are 
not
 

The costs and returns from
,entirely outside the control of the family. 

,children.reflect in part,a.decision of parents.on the amount of resources 

they want to invest in each of their offspring. Though fertility .i 

measured as the numb.r of children born alive per woman, healthier, 

better educated, and more productive children undoubtedly provide 

parents with more '"childservices" than do average children. This 

conceptual and statistical ambiguity of variables representing'the 

"price" of a child in the analysis of the determinants of fertility. 

.cannot be resolved here. 

Labor force participation by women outside of the home or off of
 

the family farm makes it more:difficult to..reatr children.and should'..
 

increase the opportunity cost of a'mother'e time allocatedito child"
 

rearing. Nonagricultural labor force participationis.reg"arded in this
 

study as a proxy for. w'omen' s partilcipation outside.teh.an aiy
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and c ted tha this herefore- beinversely 
associated with fertility. 

...Child schooling, may d epressthe demand or'nmber of children. 
.Themore'schooling.a%child receives,.,the,more.resources the,parent
 
expends".on him before -he,comes a productive worker and theshorter.
 

the time he has left to work within the +family.v,.Economic participation;+ 
by.ch:ldren .in +the-labor forceiconversely loers the "price, of- child-,
 

rent arens nd iprobably associated with igher fertiliy.
 
The direction •of causality underlying this:association1 is, however';
 
far ".fromclear.(Schultz, 1972).
 

A serious difficulty for. the analysis of.the determinants.of'theY
 
demand for,children is: that;.the -observed nmber of .'hildren 'ever.born .
 
may,.not adequately represent.the number wanted,..because of,;.uncertainty

in the,supply(of births ,:birth control,7 and child.survival. 
Reliable
data on child mortality and 
.on birth control knowledge byregion are
 

not "available,
for Thailand around 1960; our.analysis'must therefore,:l,
 
neglect-these potentially important sources of variation in'
completed
 

fertility.
 

LABOR .FORCEPARTICIPATION
 

Nonagricultural labor force+participation may.affect marriage. i
 
and fertillity, but decisions-lon fertility are :certainly affected by,
 
the.prevalrence of marriage, .and:subsequent decisions on labor force.'
 
participation.must :take into'account/(past, fertility .and consequent 
-
•child care commitments. For example,; a woman may,,,feel1."mor"e economic.
 
pressure+to-participate in the ilabor •
force,if%she,is not.married, and
 
she; may find,it diffficult to;,partic'pate,:outside 
of the -home if she 
,isrejposible for' rearing" small' children. If labor force participation " 
and marriage, or labor force participation and child ,rearing, are.
 

relatively incompatible, -.
Ither~e wiill .be:a negativ'e relationship between. 
:them. Yet- this may no', :be true for all' types of activities, nor for 
all a groups. Foi eoxamole, agricultural participation, which is 
largely as an unpaid,-family worker, might be readily combined for most 
of the yearith childrearing. Alternatively, completed families ma, 
not deter,an'older.woman from nonagricultural participation if her. 
children, regardles's of number,.are grown up. 



Data on participation by work status (for example, self-employed,
 

employee, unpaid family worker) are not available on an age-specific
 

basis for regions of Thailand; age-specific data are available, however,
 

This study
on participation by industry and occupation by changwat. 

concentrates on the determinants of women's participation in nonagri

cultural labor force activities, since it is anticipated that these
 

types of activities are most likely to occupy the woman's time away
 

from'her ffamily and thus be least compatible with the child-rearing
 

duties !of a mothern. 

A'.positive .relationship is expected between women's wages and" 

of wages, the moretheir participation, since the higher the:level 

attractive-is participation. Unfortunateiy, information on wage.by 

region is not',available in Thailand. A'proxy for the wages of women 

byichangwat is.therefore derived: from the-industrial structure and: sex 

distribution of employment by changat, attributing the'average gross
 

product per worker: by industry for Thailandto: each regions employment
 

structure. This approach iassumes that men and women have the same
 

average products in a given industry, regardless of region, and'that,
 

Clearly, this
they receive a fixed fraction of this product as wages. 


wage proxy is inadequate, but it may reflect the regionaldifferences
 

'in industrial structure that +have some systematic effect o thei rela

of thetive income opportunities available'+to men' and to-women outside 

family.,,, An'!alternative-proxy for women's wage 
might be their educa

tionalattainment, where. regional, differences": in, demand were assumed' 
tol be negligible. 

.
 
Labor force participation ,may decline:' if,prospects" for getting" 

work-,do.not look >promising :,::.A negative,associationbetween the-parti

cipation rate and the'unemployment rate wuld'reflect ahis"discouraged 

.

. here are serious weaknesses in thisvariable, since it largely
.
tends to reflect industrial structure; ,. the women' w:.age
Exclusion of 

proxy does not alter the signs on the other coefficients.:to thist 
equation, although the predictive power of the mde- is reduced.' 



worker" effect,, although of mesurentmay obscure this
 

.re.ationship.in a rural, low-income socie
 
Factors.that .increase the .women market.relative to home produc.
 

tivity, suchas increased:formal'.schooling, shold.also contribute
 
tomarket participation.'- The.- status-of the woman
relative educationial 


should,.therefore,, increase her,labor market activity as an alternative
 

to homeproduction.., But, holding wage opportunities.. in .the market., 

constant,,, increased, educational status of womeniwould enhance their 

productivity,. in nonmarket activities, and thereby weaken their production 

incentives to participate in thelabor market.
 

A, positive relationship between unemployment and participation
 
mit be observed' if the "added worker" effect dominates. This effect
 

is' seen if females enter the labor force to compensate for lost family
 

income when unemployment is high. It is observed more often in time

series analyses than in cross-sectional analyses, and thus the nega

tive sign is expected here. 



:"'IV. SPECIFICATION AND ESTIMATION,OF THE MDEL'
 

A model of marriage, fertility, and female nonagricultiurallabor'
 

force participation is formulated and estimated in this section-. ,The
 

model consists of three equations accounting for-these interdependent
 
'household decisions. Ordinary least square estimatesi'f:the parameters 

to these equations will be biased if these areas of choice are jointly 

and simultaneously determined. Therefore, we used simultaneous

equations techniques, specifically instrumental; variable estimates that 

assure asymptotically unbiased estimates. The moment matrices are. 

weighted by the number of women of the specific age group.and relevant 

region on which the dependent variable is based. 

The following three relationships are assmed -to be:approxiately 
linear in parameters for women in six age groups: 

(1). Marriage i's a function of (a) female nonagricultural 

labor force participation; (b) female:migration;' 

,(c) ratio of men to women; _(d) male years of schooling; 

and (e) relative schooling ofwomen to men. 

:(2), Fertility iN, a function of,:(a) marriage, (b) f emale 

nonagricultural labor force participation, (c) child 

labor force participation, (d) child schooling,: 
(e)f male years of schooling, and (f) female years of 

schooling.
 

.(3)..Nonagricultural-labor force participation is a..function 

of -(a)fertility, (b)female unemployment,. (c) relative 

.schooing of women to men, and (d)women'swage proxy.: 

bi , Disturbances in the equations are likely to have differing vari

ance. The 'expectedvariance of the estimate of a population mean
 
(marriage,'fertility, or participation rate) is inversely proportional
 
to 'the size of the population sampled. Therefore, the observations
 
onhich the regression is based are weighted by the square root of
 
the'regional population of women of the specific age group. 'Neglect
 
of heteroecsdaticity of disturbances asymptotically biases upward
 



ThIe data, fo,esti matingthe mdel are derived from the 1960 Cansus": 

of Thailand for all. 71, oflth regional divisions or changwats (see 

Table B-1). The derived variables used in the final equations are 

defined in Tabie 4 knd their means and standard deviations are reported 

in .Table A-5,. Simple correlations between the. variables for all women
 

i'aged 14 to i44are reported in" Table A6. 1The"complete, derivationof
 

the variables from the *Census is described in Appendix B. 'Asymptotic
ally unbiasedi instrmentalvariable estimates" arei! reported in Table.
 

Orinry leastsquare reported-in,,5V:-S66- ,and7.~.t-eaotte e:as sq eOrdinaryestimates.:are, also 

:Tables A-7, A-8, and A-9 to-indicate the. importance, of using the more 

apprpriat'e'simultaine'ous-equations estimation ,techniques. 

THE MARUAG EQUATIOW
 
" !' For women.:20 years of ae and older, .the .prevalence of .nonagr- I
 

cultural.labor force pArticipationis inversely: related to fertility
 

:at. conveontional i'levels': of statistical significance Marrikage.is, 

delayed during.the20s and its ultimate incidence is less in an envi-., 

ronment where a larger-fractionof 'women-are engaged in nonagricultUral
 
.activities'. Recent; in-migration iofUwomen., is 
 !associated with a.greater 

,prevalence 'of marriage, -particularly,among .women under '30 years..of: age, 

a'd, fmnto 'exerts the anticipated.,effect ontepro-*th'ai women 


:portion of :women married after the majority. have been married. The 

years of schooling received by men reduces the prevalence of marriage 

until women reach 30 years of age; among older women there is no
 

the estimated variance of the parameters, reducing their t-ratios.
 

Moreover, in the case at hand, additional problems may occur if the
 

variance of the disturbances, which is likely to be related to popu
lation size of the observations, is not independent of other variables
 
in the model as is conventionally assumed in the standard linear re
gression model.
 

'The t-ratios reported in parentheses beneath each regression 
coefficient in all of the tables are used to test statistical confidence 
in rejecting the null hypothesis that there appears to be no particular, 
association between the explanatory variable and the dependent variable. 

Since most of the parameters have a predicted sign, the one-tailed test 

is generally appropriate. For a large n (degrees of freedom) a t-ratio 
exceeding 1.67 satisfies a confidence level of 90 percent, and one ex
ceeding 2.39 satisfies a confidence level of 99 percent.
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I 

Marriage rate 


Fertility rate 

.NonagricultUral 
participation rate 


Agricultural 

participation rate 

"hild labor force 

participation. 


Child schooling 


Male'. schooling 

Female schooling 


Relative schooling 

Migration, 

Sex ratio 


Female unemployent 

Malewage 


Fmle wage 


DEFINITIONS ,OF.vAISs 

Proportion of women in age-group who +are currently,
 

married
 

Average number of children born alive per woman in
 
age-group
 

who are economicallyProportion of women in age-group 

active in the nonagricultural sector
 

Proportion of women in age-group who are economically 

.'active in the agricultural sector 

Proportion of children 11 -:14 years old who are 

economically active 

Average number of years of schooling completed by 

10 year old children 

Average number of years of schoolingcompleted by 

men in age-group 

Average number of yeas of' i3C zoling completed'by 
women in age-group++ 

"+.The ratio-of female schooling to male schooling 

migrated.,toProportion of:'wmen in age-group who 

changwat (of present residence) within the. last
 
five years
 

Ratio of men,to women in age-group
 

Proportion of economically active women in age
group who are,.unemployed
 

Estimated average annual product per employed.
 

male (bhsx15)
 

Estimated,average annual product:'per employed
 
"
 05 )
female (bahts x 


Table A-5 for mean values and standard deviations of+variables.ase 
a more complete discussion of ,how
All: observations are by changat. LFor
+ 


these variables are defined and constructed" .see'AppendixBI
 



Table 5 

a 
SIMLTAEOS EUATONESTIMAT OF MARRIAGE'-EQUATION,' 

F(5,6) 
- Nonagricultural .- " Male - Relative Signifiance' 

Age 'Jof Participation .Migration. Sex Education Education t-Ratio 
(omn (Proportion) Ratio (_ears) (Female/ale)." Constant Adjustment+:-',Proportion)b 


15-19' .168 ,576 .156 --.0846 -.309 .563 9.06
 
-(1.67) .(3.72) (1.08) (10.4) (5.58):, (3.49) .009
 

-:20-24 -0491 1.06 .0457 -".0821 -,106 .932 37.44
+(4.36) -(4.;56):. (057) (6.67) (1.45) (9.89).. .000
 

25-29 -.422. '.503 .215 -.0245 -.0873 .774 * 43.87.
 

(770).. (3.42). (3.45) (3.19) (1.52) (998)000
 
1.06 ~ 

30-34 -- 238 .173 .220 .0000334 -111 .742: 24 29
 

.
(7 41) (l:61). (5.09) ..(0.01) (2.80)_.- :14.4) :.-:+ .001

*883
35-39-. 158 8.461-+ 

-. 5 :231 .35- .183 -.00224 '-.0719 .722 8.461
 
(5.52)2,(214) (42) (.1) . (.3 15.0): .010:.. . . .- : • ++ + + + / + ' : + :+ .655
 

4G-44 "-.144- i258 .171 .000980 -.0692: .690 4.987
 
(4.91) (1. 85) (37) (0.-16)' . (2 25)I 14.3). .038 

.612.
 

15-44,- -.158 .453 .353 '-.0515 -.158 .573 60.86

(2.77) (2.97)-. (5.63) '(6.62) " (2.68) (7.10) .000
 

1.05. 
alnstruental variables are migration, sex ratio,. child schooling, child participation, male educa

tion, fmmle education, relative education, male wage, female wage, and relative wage. Regressions are 
weighted by the female population for each age group. The numbers in parentheses below each coefficient 
are the t-ratios. For an explanation of the F-statistics, their significance, and the t-ratio adjustment 
factor, see Dhrymes (1969).

bEndogenous variable. 



Table.-6 

'S3DMTAKOU&S EQUATION ESTIMATEOFERITY QUT? 

F(7,4) 

Child Child Male Female SignificanceNonagriculturalAge of Marriage b Participation Participation Schooling -Education Education t-Ratio 
(Years) (Years) Constant Adjustment

Women (Proportion) (proportion)b (proportion) (Years) 

-.000227 108.7
-.0269 .00886 -.00312 -.000664
15-19 .624 .0523 .000
(22.6) (2.64) (1.52) (1.18) (1.15) (0.13) (0.01) .483 

O3) .0183 (X.37)-.212 17.78
le .252 -.0722. (.6-. 0103 -.00877 ,(0.95) .... o003

20-24 190 (0.72), (0.26).: (0.37): 0.95(.37.0:" (11.6)., (1.76)' 
.. 451

.155 -.838 31.81
-o107 -.0458' :3 -25-19 -0692- 156 
(615) (0.18) (.69) (1.21) (0.66) . (9 (1,46) .001

1. 01 
- 4 3.12 -1.99.. .703 -. 252 .221 .0840 . 4t4 19.99 ? 

.(068) :(0.38) .002
(2.32) -(328) (1.88) (1.67) - (1.91) 

.852 

-.0818 2.40,. -.13 o93 
35-39 1.99 .4.23 .882 -17 7.46 

(0.83) (3.46) (0.67) _(1.16) .005
(0.90).(.6 (1.55)' 


.655
 

.980
-.283 o340-
. 1018 .133 .600 .01240-49 4.86 -457 .(0.48), (3.08) ;(1.28) (0.10) .01..2(1.34) :(3.25)! (1.29). 08) ::: : -:... . :o .... ...... 

.624.
 

-.0496 .0740 -. 0147 2.21: 344 
15-49 .710 -1.80-,. 255 


(i01) (3.61)- (0.35) '(0.73) (0.13) (3.46) .030
1(0.:71)'-" 
o654 

a Insrumental variablesare-migration- sex ratio, child :schooling, child participation,-male education, femal'e 

male wage, female wage, and relative wage. Regressions are weighted by the female
education, relative education, 

For an exkpla
population for each age group.' _The numbers .'inparentheses9 below each,coefficient are the t-ratios. 


nation of theF-statistics, theirsignificance, and te t-rati ad-justment factor, see Dhrymes (1969).
 

b

Endogenous variable..
 



Table.7
 

'SIULTANEOUS. MQUATI ESTIMATE:OF- ,NONAGRICULTURALPARTICIPATION EQUATIdle.
 

Femle, -Relative Sgiiac 

Age. of :,Women;. 
b

Fertility 
Unemployment
(Proportion) 

Education 
(FmleMale) : 

Female 
Wage' Constant-

-t-Ratio 
Adjustment 

15-19 ,-.4 - "-2.27
(3.35) (0.90) 

-. 4-051255 ' 
(9.43)::. 

.0203
(0.34)-: 

16.08'
001 

.'513 

20-i4 -.115 a-2.03 -,103 4.93 151 31.46 
03) :(20'76)' (2.01) , (9.91) (2.11) :000 

-0506' 

25-29 -.129 -. 47 -:.0855 .4.05 54'4.2.9354 
(3.12) (1.87) (1.50) (?.25) (2 60).- 000 

-.- - . ' .581 

3-34 -.102 . 01- .0324- 3.37 - .356 36.87 
(270) (0.48* "(0.60) (5.27), (2.46) . 000 

353 .0256-' -3.32 -0103 4.40 .110" 97 
- (1.14) (1.48)i i --(2,36)" (7i). (0.95) "000 

.450 

'40-49 -. 01621 -2.66 -. 0235 ... 20 .0796 23.07
'-(1.20) (0.55) (0.95) ;000(1.06): (8.75) 

118 -2.31 .0852 3.83 0379 27.87, 
'(1.96) ,(1.91), (1.40) (5.1) (2.08) .000 

.524 

alnstrumental variables are migration, sex ratio, child schooling, child participation, male educa-. 

tion, female education, relative education, male wage, female wage, and relative wage. Regressions are 
weighted by the female population for each age group. The numbers in parentheses below each coefficient 
are the t-ratios. For an explanation of the F-statistics, their significance, and the t-ratio adjust
mant factor, see Dhrymes (1969).
 

hndogenous variable. 



elationship between marriage and male educational attainment. The" 

Oroductive status of women relative -to: men,: as approximated by average 

Fears of schooling completed, was proposed as'an indicator.of mutual 

lains to specialization inmarket and nonmarket activities that tradi

ionally occur inmarriage. The regression coefficients on the rela

:ive education variable are consistently negative as predicted, but 

:heir statistical significance is substantial only among teen-agers 

md women 30 years old and older. 

The overall explanatory power of the marriage ,equation (see-the. 

P statistic and its level of significance in thelast column),tends to 

)e greater for young women than for old.. Th ismight be interpreted. 
:ts evidence that; the.economic-demographic model'predicts the timing, 

)ffirst marriage more adequately than it: does .,the:proportion ever mar.! 

&Lng (at later ages) or the proportion of widowLd. - (Se Table 2, p. 5.) 

M FERTILITY EQUATION
 

rThe a substantialand statistically
poportion of women married has 

significant effect on fertility, as ,might be expected, especially among. 

rounger women where the-timing of marriage is-best accounted for by 

the marriage equation. '.lNonagricultural labor force participation by
 

#omen is related' to distinctly lower fertility among women, particularly!,
 
at older ages. However, there i94salso an unaticipated tendency !for
 

ertility to be greater: among teen-aged women where: nonagricutural 

participation is greater. The coefficients for the child labor force 

participation and sch6oling variables are of the anticipated sign among 

women nearing the end of their childbearing years, butthe relation

ships are weak and among younger women they are.not of..othe expected, 

sign. Similarly, male and female education variables':generally.have 

coefficients of positive and negative sign, respectively.,but they do 

not satisfy conventional standards for.statistical significance., 

Marriage and nonagricultural labor force participation appear ,to 

lThis is similar to the findings for Taiwan, which suggest birth
 
rates are distinctly loar among.teen-aged women in agriculturalareas
 
and slightly higher among older woman (Schultz, 1972).
 



nfluencelfertility, but-the direct .linesof influence frm the exo

enusvaabestofe~ii ajre. on of th expected sign, and they
 

rei rarely,substantial-or highly significantby conventional statis

:Icl must tcantativelyconclude that most of the
.tandards.'We 


Lzifuence of the environment on reproductive,behavior operates 
by means 

&f.the effect's that,'the environment exerts on related forms of marital 

md -labor'force behavior of women.
 

The, overallrpredictive. poweri of the ifertility equation is greatest'

but: this only reflects the , close association.Eori teenaed women, 
f ertility ,at ;younger ages.,etwen- the' prevalence of.marrig a .:d 


ltough ,all of the equations: satisfy the F ratio test for statistical
 

level or better',.the,variation.in,'
3itificance at the three percent 
all women com-.+-amongcompleted.fertility :among ,the older women, and 

amenable: to, explanation.binedi. .sless 


.MlE',LABOR FORCE PARTICIPATION EQUATION 

. Theimpact:offertility, on women's participation in the nonagri

cultural labor'.force is-strongest when women are between the ases 
.of 

20. and 34 ,and .most 'likely, to be.caring for, young.children.- The female 

wageiand-female unemployment,rate,.haveithe,anticipated effect of,
 

respectivelystimulating .and.repressing labor force particiPation.
 

Although the, coefficient:.on* the wage variable should be interpreted
 

with caution as,a.proxy.derived from the.: region's industrial structure, 

the.,unemployment effect'is nonetheless surprisingly strong.' Since 

measured unemployment ,appears to,.be,substantial..among, women only in,_ 

thei more'urban,areas "of-Thailand, it.was, anticipated thatI this variable. ' 

oulAd, not accurately. account for. the differential employment opportunitie 

for.women'in nonagricultural sectors.o of 'the economy,. 

2Holding constant women's labor market-.opportunities (that is, 

woman's.wages and .unemployment),:it was anticipated that increasing a 

the propensity of•educational status relative 1o mPn would increase 
women to specialize innomarket or household activities. These 

estimates confirm the slight tendency for women's schooling status to
 

be negatively associated with women's participation in the nonagri

cultural labcr force, 'eventhough the absolute level of women' s schooling 

is:directly linked to labor force participation through the wage.
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REDUCED-FORM EQUATIONS 

The three structural equations estimated for'each agegroup of 

amen are solved for the restricted reduced-form equations and reported 

in Tables 8, 9, and 10. The reduced-form equation expresses the sum* 

of direct and indirect effects exerted by each exogenous variable in"' 

the entire model on one endogenous variable., For example, thefemale+ 

wage evidently influences marriage (Table 8, ages 20 to 29) through:.i-, 

its impact of women's propensity to work in nonagricultural .jobs, .which 

in turn reduces the prevalence of marriage, Demographic (migration 

and sex ratio) and labor market (women's wage, unemployment, .and rela-. -

tive education) variables appear to exert the most' substantial '-effects 

on the proportion of women marriedi'whereas the'child "price" effects 

are generally of the expectedsign:butnot very large. 

The reduced-form equations 'for :ertilityare consistent 'withour 

predictions. The net effect of migration on fertility is concentrated 

among women in their 20s; the' sex ratio 1i s':areaterimpact afterage
the wo -mans age and iwomen's25 as do the two labor market' variables -- '.wa; 

unemployment. As in the sttuctural equations for fertility, male. 

schooling delays miarrite"and fertility, but after women reach age 30, 

parents in regions:where 'meniare better educated;',our,proxy for.more 

income, have more children.,- 'Women's s chobling appears to,'increase ,, ' 

'
fertility until age 35+andidepress iit +thereafter,Ywhile .the relative 

status of women tomen decreases .the frequency of marriae-and.reduces 

fertility at all ages.. Child schooliattendance depresseswfertiity 

from ages 20 to 40, whereas if; children workmoreoften'in the labor' 

force, fertility is notably greater am+ong-women 4ed:30 to 44. -

The nonasgricultural participation of women is also associated, ma. 

expected, with the labor market variables',',It'is somewhat' surprising, 

however, that women's schooling, +or the relative educational*status 'of 

women to men, does not affect participation more' noticeably,-.. 

The effects of schooling on Thai behavior are noteasily visual

ized from the estimatedaodel, for-in addition to the-levels of school

ing'of both sexes the school achievement of, women relative to men . 

'This technical procel.,ure 'is +describedin an, recent textboo of:
 
econometrics.
 



Table' 8-, 

'IMUL R-IONEQUATIONS.FOR MARRIAGE 

Age of Sex -Unpoy.- Fme Female Rlatve Child Child 

Women Migration Ratio ment'.. Wa Edication Eduction Edatition Schooling. Participation', 

15-19- 568 .154 .372 --. 747-- -.0833 . 0000153. . 313. -.000205:. .000621-. 

2024: .18; - .0510 1.08 --2.62 -0922 ,00U2 -.0636 --.0630 00441 

25-29: -. .271 1.33 --2.18 -34l ,0108-- -. ,0641 -.00744 .0108634 

30-34 .191 .243 -333 -11 00743 .00280 -133' 08413
 

35-39 ,.-233 -185- .-595 --787 .00439 -. 000375 -i0707 .000809 .00404
400;344' .21,"1, "' 03800301

2.173 62 -00252 -.000721 -664, .000338 O030_
 

1544 .4.54 :0.353 - 664 -.-967 '-0513 -. 000486 -158 . -o.000164 .000842
 

______.. Tables -:678... 



Table 91 

REDUCED FORM EQUAIONS- FOR-FERTILITY 

Age of 
Woimen igration 

Sex 
Ratio. 

Unemploy-
mentW: 

Fnale 
age 

ale 
--Education 

Female 
-Education 

Relative 
Education 

Child, 
- Schooling 

Child 
Participation

-351 .0954 e348. .15-19.699 -0547 . - 000649 -.196 . 00867 : -.0263 

20-4 -2.18 .0941 .50 -3.63- -179 .0198 -.143 ".U2- -.0783' 

25-29' 2.40 1.02' 5.18- -8.51' -.175 .18-236; -. 136 -.198 

30-34' .74 : .94 .3.83 -12.27" .307" .116 -600 -. 349 .973, 

35-39 .5211 0413 171 -22.6 .526 -0926 -109 -.200 r 
- .998 

40-497 .907 15.-3t- -24.2 .661 -.309f -233 .145-< 129'

15-49 .334 -.20T -8.0' -11.7 .09'~ 05> -100515 .265' 

Source: Tables 64-. 



,Tablet,10 

REDUCED F.4ORM EQAIN!O OE'S-PARTICIPATION 

IN THE ,NONAGRICUjLTEL LABOR FORCE. 

Age of. -Sax -Unemlo 

FTmale 
Male Female Relative Child Chid 

Womeii.Miration Ratio ment Wage Education Education Eauction Sch6ooing tParticion 

1-19 -.0495 -.0134 -2.22 4.45 .00770 .0000914 -.0236 -.00122 i.00370 

20-24 .250 -.0108 -2.21 5.34 .0205 -.00227 -.0868 .0128' .00898 
25-29 -'. 

0.. .133 -3.14 .5.15 -.0226 -.0256-A 5 7...4... Q.0549.0176 .0256.0176.... 

-30-;.0756 -.0963 -1.40 4.66 -.0311 -.0118 .0932 .0354 -.09881 o. 

35-39 -. 0133 -.0106 -3.76 .4.97 -. 0135 .00237 -.00751 .00511 .0255. 

40-40" -.0221 0.47 ',"-2.90 4.59 -.0107 .00500 -.0197, -.00234 -.0209 

15-49 -.00671, -.00523 l 4".20 6.11 -. 000783 .000307, -.000972 .00104 -. 00532 

Source: Tables 6-8. 



appears to exert an important influence. These three variables imply 

a nonlinear relationship between any change in the level of men's or 

womn's schooling and each of the dependent variables. Table .11 

sussarizes the elasticities between the years of schooling andlThai, 

shavior, evaluated at mean values for the regression. These-elas

icities express how a change in men's or women's schooling would: 

iroportionately affect fertility, marriage,,and nonagriculturail labor 

,orceparticipation. For example, increasing theaverage.number of 

Fears of schooling received by women aged 40 to 44,from1.i to1.4 -is 

sociated ith an 409) reductionin number of,, 

:hildren ever born frow'5.8 to-5..21.: Conversely, a.'27.:percent ,increase 

.n male schooling from'2.6 to 3.3: years is :ssociated:ith an increase 

.n fertility from 5.8 to 6.9 children ever born :per woman aged 40"to 

4.1,: If- these estimates were approximately correct,':the marked .advance 

,-fwomens educational attainment relative to 'iren'asl during the; 1930s 

ihould :induce a substantial decline in completed fertility amo ngwomen 

10to 44 years of age by 1970.1 

The elasticity ofmarriage and nonagricultural participatlonwith
 

•espect to changes in sex-specific educational achievements are.,never 

)fthe same magnitude as those':estimated, for fertility among older 

omen (Table 11). As we might have "Anticipated, Thailand already 

thibits a relatively modernpattern of moderately.late marriage an 

substantial fmale participation: in the labor force. ,:Fertility, 

owever, is still very-high among the older, cohorts of women, and

though the educational, advance.of women. does ' not appear to greatly. 

Lnfluence birth rates amo ISyounger*women*(in their 2s) it is likely 

already, to have begun to effect' a'.sharp reduction in the birth rate 

among.women over the age of 30.: The 1970 Census of Thailand- will
 

Monfirm or reject this important implication of-: our analysis.
 

1 "ote in Table A-6 that in 1960 the average number of years of 
schooling is almost three times as great among women aged 25-29 as it 
is among women 40-44 (2.9 versus 1.1) whereas for men the increase is 
about 35 pereent (3.5 versus 2.6). 

http:advance.of
http:to-5..21


.Schooling § 

Age of Womnen 

20-24 

30-34 


*35-39 


40i6-4 4'-
15-4 


Source -Table 

Tiab e-,-

THE, IPARTIAL-.ELASTICITY OF.-MAkRRIAGE-FERTILITY, 'AND -NONAGRICULTURAL. 

PARTICIPATIO WITH- RESPECT -TO ALiE AND FEAESCHOOLING. 

Marriage Fertilityr Noagricultural Particiatio 

Male, Female Male Female - Male, 'Fmale 

-- -. 04-490.501305-9-03 .07700107 -071, 

-. 0777c -. 0163 -. 46 -.0192 .040 l..'0260 

-. 16: 025-29 -.00840 -.118 .127 : ,0359- 0420 

.0357 .. 6 .,434 . 0593 -.0510 .0155 

.01701- -.0239 .546 -. 129-- 0121. -.000131 

.0131 .0292 , 698 -:469 -. 00754 .. 00347 
-..0160 .045; 0637 -. 0474 -6.000565 .0000246
 

-O .91 49 '"03 



v. CONCLUSIONS 

This report is intended to be a preliminary empirical exploration 

of the relationships between several constraints on the environment 

within which households function and three forms of "family" behavior 

in Thailand: the proportion of women currently married, the propor

tion of women working in nonagricultural activities, and the average 

number of children ever born per woman. Elements of economic 

and demographic logic are used to specify the direct determinants of, 

each of the three areas of household decisionmaking, although alof 

the exogenous constraints play a direct or indirect role by means of 

the interrelationships among the endogenous forms of behavior.','Further 

study of Thai social institutions is required to refine and elaborate 

the model posited here, but we also need much better data to perform 
.
adequate tests of even the implications of this simplified model.
 

Aggregate data from 71 administrative units of Thailand (changwats) 

from the 1960 Census are the observations to which .we fit the model-. 

Because of the joint dependency of marriage, fertility, and women's 

labor force activity, the parameters of the three-equation .model,are 

estimated with simultaneous-equations techniques. The model is'estti

mated for six five-year age groups of women in addition to an aggregate 

of all women between the ages of 14 and 44. Although not every.esti

mate is as we anticipated, the great majority are of the appropriate 

sign and statistically significant by conventional asymptotic standards. 

The estimates of the three structural eqw:itions are reported in Tables 

5, 6, and 7, showing the relationships between each dependent variable 

and those variables assumed to account directly for this form of 

behavioral variation across regions. Reduced-form equations are 

solved from the restricted structural equations and are found in 

Tables 8, 9, and 10. These equations express the combination of 

direct and indirect effects of all exogenous variables on each of the 

endogenous forms of behavior. Finally, since sex-specific adult educa

tional attainment is introduced in a nonlinear form, both as independent 

levels and as a relative status variable, the partial elasticities of 
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Marriage, fertility, and labor force participation with respect to 

male and female schooling are shown in Table 11. 

Changing the level of men's or women's educational attainment has 

the most substantial effects on fertility levels. Men's schooling is 

linked to delayed marriage and later childbearing, but by the end of 

a woman's childbearing years, men's schooling is associated with much 

higher completed fertility. Female schooling increases fIert.lity in 

the 25-29 age cohort, but stronglY depresses it thereafter. The
 

narrowing of the gap between:educational attainments of men and women 

during the 1930s in Thailand.'should be found to have helped reduce
 

birth rates among women over the age of 30 after 1960. 

Increased education among women may also, marginally reduce the 

proportion ofwomen married, but it may not affect the size of the 

female nonagricultural.,labor force significantly.. The tendency ,for 

womn to occupy. nonagricultural Jobs appears to be ,largely a function 

of. the'local structure of industry and, the,. level of female unemployment 

(see also Nerlove and Schultz, 1970).' These labor:market yariables 

for women also have a strong indirect effect on fertility and at least 

the timing of marriage (Tables 8, 9, and 10). 

The proportion of women who have recently migrated: into a region 

appears.,to increase the proportion married, decrease nonagricultural 

,participation, and increase fertility. The-effect of: in-migration :on. 

fertility is to increase. only the birth rate among..women-undertage,30, 

.forthereafter the coefficients in the reduced .form fertility equations 

diminish (Table 9). 

'In.conclusion, we should .restateandsphasize the many,qualifi

-cations that should be attached to these'findings. First, the cross

sectional evidence analyzed here from a single census need not parallel 

the evidence that would emerge from a study of time-series of cross

sections (Schultz, 1972), which might be more appropriate to the goal 

of predicting the short run effects of alternative development policies 

on fertility and population growth. Second, our estimates would be
 

offered with greater confidence if the units of observation were a 

:representative sample of individual Thai couples or households rather 

than regional aggregates; the problems of multicollinearity might be 
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reduced at the family level, and perhaps there would be -ls, reason 

to think that we were spuriously attributing causality toan unrelated 

socioeconomic correlation. 
In addition, the model might be extended to Improve our under

standing of a wider range of related family choices and policy vari

ables. Clearly, migration should be treated as endogenous in such' 

a broader model of family decisionmaking, as might be women's wages, 

child schooling, and child labor force participation (see DaVanzot 

1971). Additional explanatory variables that are exogenous to the 

family should be analyzed, such as child mortality, malaria morbidity, 

school expenditures, and family planning services or the public and 

private cost of birth control. Although the directions for extending 

and elaborating the model proposed in this reportiaremany, it should 

be clear even from this tentative study of data from a single CensusI 
in isolatio&n, fro the economicthat fertility should not be viewed 

constraints that appear to influence the formation and specialization 

of the family in Thailand. 
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Appendix A
 

SUPPLEME ARY STATISTICAL. 

MATERIA 



Table A-1 

11jtIAGE' RATES BY: 'AGE GROUP*,AND REGIONa. 

.Bangkok Central . North South Northeast 

Age of Women :Kingo Area., _'Region_' Regiont Region, -.Rcgion 

15-19 12-53 8.10, 11.12 "16.09 19.10 10.41 

20-24 : 56.24 42,75 52.11 63.38 60.76 56.77 

25-29 ;79.48 70.06 76.72 83.34 82.18 :,80.28 

30m-34 85.95 80.52 84.52 88.00 88.37 -86.04 

5-38628 -81.38 85.70 87.39 88.95' 86.20 

-40-.441. -82.53 78.24 82.32 83.72 85.23- 81.99 

15-44-.'' '61.29 54.78 59.77 67.12 66.21 58.66 

apercet of womenid currentlypao 

Averages, weighted'by -female palidtion in age group -for each tcbn at 



Table A-2 

ERTILITYIt RATES;By -AGE GROUP -AND :REGIONa 

wh ng-o: ..-Central . North. South Northeast 
ego,-.Rgon -,Reio.- RgoAge, of _Women- Kngo Aie 

..063 .092- .112 .0555063 

... . .862 .717.99 -.918 .858
 

1'958 '22.156 .45_3 :2.223 2.403'25-29 2.296 


30880' A.552 4.071 :.30-34 .786 30221 3,626 3 


A.982 402 .4o.794 C-958 4.610 5.491 
79: ; :+, .++k:-'93+ :35-3

-A0;k f-+t62,; 0,17, + .. ... . +:] , +•IF ,O1n-+-":;.( :r Y::.8 8 
.-01 5.215 6.519
40495.79 4-95'53 


-9571- .2617 2 1 79... -72.842 . 5242 
• - 49 ..r 

of: 6fimaiae per woman. 
- Aergesweghed y emae oplatoninage,group for.' each 'changwat. 

http:40495.79


Tablea A-3 

NONAGRICULTURAL PAHTICIPATION RATES-BY AGE GROUP'AND: REIO 

Age of 'Women 
Whoe 

Kingdo 
Bngkk
Area 

Central 
Regionb 

North 
-Region 

SotNrhes 
Region Rgo 

i5-19- 10.05 28.13 16.84 9.33 7.64 3.93,; 

20-24. 10.47- 36062 _19.77 10.54- 10.75 4.98, 

25-29_ 12.38 37.78 19.58 10.09 10.69 4.38 

S0-2, 1260. 38.19 19.6 10.39: 10.94 477 

35-39 12.67. 39..65 - 1984. 10.62 11.19 4.70 

,4 9 12.4"1 .38.52 1..6 10.21 10.88 4.25 

15-49 U1.96'. 36.07. 19.04 10.16 '10.22- 4.47

aprct of wom.. employer n no.nagr ual indu-tries. 

Averages weighted by female opulation in :age group for each chazngwat 

Excluding Bangkok. 
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AGRICULTUR AVrPATICIPATION 'RATES-BY AGdE GROUP AI4 REGiON _, 

-Central Noth Sutortheast.-Woe, 

'-AeaRnReegonAge of Women-- Kingdom -Region - Regicon,, 

15"19.' 73.63 9.30 78.76 - .6.33719188. 

,.20-24 73.05. 8.43 62.86 78.4, 74.25 88.91. 

,,25,29W "72.17: -7.55,. 60.907.-, 77.82 -:73".55- :88-.63, 

30-34 .72.32. 840 61.35 77.37 74.15: 88.04
 

35-39 i73.72 1"9.40 63.01" 78.57' 74;.96 88.83
 

-49 74.97 10;28 65.49.. 79.99 77.25 9002
 

-15-49 73.47 885: 62.90 78.61- 74 .26 88.74-_ 

- .e.. off o "m ina',gric.ultu . ".t o-p 


Avraes bwigtefmae .i
oplaio age gru'freacht 
b EeluingBanko 



[I.
 

Marriage. " .6129 


Fertility -


Nonagriciiltural. 

partic:pa on 


Agrltural 

-partidipation-


Male:education 


'emale educatior 


Relative education -.
 

..
 

-Migration 


'Femal ;unemplo!ment. 

s; ANLSTA 


154l5l 

(.0621) 


2 ;6 7 7a 

(.239) 


1196a 

.(.0940)*. 


aI 
.7347. 


(.214) 


3.627 

(.730) 


2.857 

(.689)-


,.7815 .
 
r(.0775) 

7Srato
,9989:: 

.(.0707.) 


.03838 


.006301 

(0 7 8 7 )a 

TableA

,nDDV IATIONS"OF.-VA LES; IN.MODEL
 

35-39 

.8628 

(.0280) 


4.982 

(.523) 


.1267 

(.101) 


.7372 

(.210) 


3.230 

(.753) 


1.881 

(.744) 


.5628 

(.120) 

1.018 


(.0602) 


.03039 

(.0249) 


.002748 

(.00292) 


4"-4 

-
.8253 '
 
(.0289)
 

5,70 a
 

(.741)
 

.124e
 
(.0994) J: 

a i 
.7497 
(.209)
 

2.576
 
(.661)
 

1.096
 
(.557)
 

.4021
 
(.126)" .
 
1.009
 

(.0637)
 

.02590
 
(.0220)
 

-
.002433 
(.0022 2)a
 

202 25 -29 

.1253 -:.5624,-, .7948 
(.0667) 0-(.O893). 0529) 

.07175 .8621' 

(.0424): (.168) 


.1005 .1272 

C(0776)' (.0939) 


.7363, .7305 

(.208), -(.22) 


4.221 .840-

(.786) 


3.802 - 3.246. 

(.670) (.752):. 


9051' -.--.8418 

(.0893)--] (.0980) 

1.021 .007 


(.0344): (.0964) 


.03841 .04886 

0(0329)
(.0391)"- (.0444), 


.01154 -.009797 

(.0146)- (.0140) 


2.296 

(231)' 


(.0998) 


-
.7217,
 
(.223), 


3546 

.765) 


2.931. 

7i) 


.8206 


.0875) 


.9790.
 

(.0670) 


-.04216 

'(.0338) 


.004816 

-(.00656) 


' 3-

.8595 

:(10325) 


3.786 

(.330) 


:1238
.1260 

(.0984) 


.7232 

(.214) 


3.589 

:(9(.765)
(.678) 


2.713 

(,693) .
 

7453 

(.0877) 

1.016 


(.0639) 


..03581 

;(.0284) 


.003229 

(00364) 




Table -- 5 continued. 

20-24 25-29 30-34 540-4 

Cldscholng 

phild~~ ~ ~priiain
C.i"d-(.132) 

Fekale Wage 

........ . .::-•(.0212) 

Relative wage 

1.848 
(.401) 

4483:, 

.03636 

G w 
(.0280) 

.8546 
10,9) 

'The ag goups for this-vaiable are 15-49 rather than 15-44 and 40-49 rather thn 4-4 



"iTUale A-6 

CORRELATION. OF..VARIABLES IN aDEI 

VaiabSle 
Number and 

Nae (1) (2) (3) (4) (5) (6) (7) (8) (9) ((0)1) (12) () (14) 

1. Marriage 

2. Fertility .359 -

3. Nonagricul
tural parti
cipation-.1 -71 -

4. Agricultural 
participation .201'- . 734- -;957 -

' 5. Male education -.703 -.442 .388 -,426 

6. Female-education -.774 -.33" .560 -.576 .936 

7. Relative educa- -

tion -.595 .115'--1..74 .133 .401 .687 

8. Sex ratio .515 -.208,. .369 -.447 .008 -.152 -.391 -

9. Migration 5.065 -.376 .590 -.669 .467 .321 -.163 .539 -

10. Female unemploy-
' -

". 
iment-373 -.579 .712 -.839 .660 .596 .125 .242 .643 -

11- Child schooling -.742 -.251 .294 -.257 .839 .873 .563 -.288 .101: .330 -

J2..Child pakrticipation -. U .1 74".825 -.230 -,'074 '322 '.614' -.569 -.640 -.177;

13. F el wge -.258 -.7441 -.925 -.974 -.593 .470- -.052 .411 .652 .857- '271 -8 3 -

-14 Male wge -275 -.736 .904 -.973 .649 .503 -.085 .410 .690 .885 .:.307 .786 -945 -

-15.R ive wage .087. .035 -.056 .096 -.228 -.131 .145 .005 -.168 -.166, .148 --.036 .069 -.250-' 

by fae population aged 15 thru 44 for each changwat. Aggregate (i.e. :ages 15-44 or 15-49)

values -areused 'for:age-specific"varables.
 

aata are aweifghted 




Table A-7 

ORDINARY LEAST SQUARES ESTIMATE OF MARRIAGE EQUATIO--

Nonagricultural. Male 
Age of Participationi igration -Sex Education Relative Education;
Women (Proportion) (Proportion) Ratio (Years) (Fele/Male) " 

15-19 .0597 .656 .204 -.0804 .316 
(0.87) (4.55) (1.45) (10.5) (5.70) 

:20-24 '-.234 .739 .0'0383 -. 0957 -.0579 
(2.90) (3.27.) (0.45) (7.95) (0.77) 


-.25-29 -.234 .225 .217 -.0403 ,.004'5 

'(449) (1.25) (2.88) (4.73) (0.07) 

-
3 0 - 3 4  .:.; -. 131 .0041 : .226 -.0132 -,0607 

(4.10) (0.03) (4.50) (1.95) (1.37) 

;35- 39- .:-.0780 .152 .161 -.00689 . .0550 
(270). (123)... .(3.29). (1.20) (i;80).... _.. ... .. :_ . 

240-44 -- --.- .163 .00288- -0713 ..
0781 ;143-
-(2.57)- -(0.96) (3.26) (0.*44) (2.16)::-.:. "i...:- . . :. 

:45-49: -.0693 '1354 . .44 -. 0585 >.. 24 

5.46). (8.09) 2.15)(1.56) (236) 

'£Th"e regressions are eighted by, the fi£ ale po tion for 'each age- grop . 

below each coefficient are the t-.atios
 

' ' 
Constant 

.510 

(3.22) 

.934 

'(9.48) 


,748: 

(8.11) 

-.738 
(12.5) 


.757
(142)i............. .
 

702 

(13.5)" . :_ 


.573 


(710)' 

The, bers 

Y(5, 65)-.:
Sii ficace.S 

.680
27.57
 

.000. 

.659' 
25.14',,-.
 

.000
 

.639
 
23.01:
 

600
 

,592 
18.84 

.000

.486
12.31 . - -,o 0 
000
 

.401,.
 
8.71,:- 000: 
.808: 

54.80" 

.000 

In-:parentheses 



Table A-8-B
 

ORINRYLEAST SQUARES ESTIMATE OFFERTILITY EQUATIONS-.
 

Non-2 
. FealeaagricUt Child' Child male 

kaiiation;.-acipation P. ti..atonF(6
(gropo(tioa) acp Sch66iing Educatin-o andutibn(

Women : (Poportion) n) (Proportion) (Years) (Yeas) (Yeas) Constant siificae 

15--.0233 4 00697 -. 00213. .0017- .0138 - -. 984 

(38.4) (2.72) (163) (o)'t (0.83) ' (0.43) (1.01) 644. .000" " "-

20,24 2. 05 .292 -.0652 -.00253 -. 00361; .0206-:348-.932, 

(21.7) (2.43) (0.71) (0.07) (0.16) (1.12). (3.59) .46' 
.000 

m25-29 4.24 .186 .207 -.105 -,0667k 6. 
(L . O) (0 61) (1.00) (1"'25) (1.02) - (2 55): (3.52) 45.1 

.000 

30-34 5.04- -1.47 .851 -;233 .163.:- .. 152 -.31 .759 
(5.72) (3.33) (2.66) (1.64) (1.52) (1.34) (1.571 .33,5'-, 

. 000 

35-39 5.35. -3.42 1.20 .-. 160 .402 -.0118 '-719 - .780 
(3.74) (5.31) (2.45) (080) (3.23) (0.10) (054) 37.9 

.000 

40-49 4.1 -4.69 1.13 .130, .614. -. 308 .91 
(. 92) (4.60)• "::'000 : (1.53) (0.48) (3.24) 1.53) (0;52) 26.4 " 

15-49 1.82 -1.23 .635 -.0985 .0343 .102 1.19 .619
 
(3:71) (2.99) (2.08) (0.74) (0.36) (1.03) (2.64) 17.4:000:-

regessionare weighted byi 8The8 the female population for each age group. Tbt numers iniparentheses-below 
each coekficient arethe t-ratios. 



--

ORDINAR LEAST SQUARES ESTIMATE-OF NONAGRICULTURAL PARTICI:PATIION EUTO 

2 

. ,36):-" •--..-. i(0.95s)i- :(2.63) . . (0.73):i :_!( - : (6.97) (0.:: 32.1-8 

41.18
(1.41)2em-a.le (.64)06297.(3;(050).
 
:.000(46 

-2.5 	 -0574 .94 .129 .6651
25-29: -. 0507 
(1.31) (0.66) (5.46) (1.08)1-1 34.23-. 32) 

0.23 	 098 .63530-34 	 -. 0407: -3.96 (471) (1.40) 28.68(1.24) 	 .... ((0.38)(0.56)" 
.000 

'35-39 	 : -.050 -.62 -.0574 -3.34 - .156 0.56 
::(1.32) .9.(0 6) (4.57) _(I.28) - 30. 

30-4 0207 (o.368 -. 02503 	 193, 7 .625
 

000 

(1.37) 	 (0.09) (0.637) (-.0') (1.41) - 227.5 

70'.681
.66
-C)0	 420-0104 -37618
15049 	 (10): (6.09) .) .273552
(0240(.1) 
 000
 

are weighted by the female population for each age group. The nUnberg
aThe regressions 


in parentheses below each coefficient are the t-ratios.
 

http:1.41)2em-a.le
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Appendix B 

;DATA -SOURCES An DERIVATION OF VARIALES':! 

of data.used in.this study ,is,,the Thailand.,,
,The primary source 

1960, (a summary ivolume -.for, the', whole,1 kingdom,,, andPoplation Census: 


71 1individual changwat volumes).., 'All data,.,for:changwats used to :
 

mate: the model were taken from the :individual changwat volumes. (Tablei:
 

B-l). "Although the Census is quiterich in demographic data,'.it'.s,'.,.
 

unfortunately lacking: in any:,informationon wagesor income. Because
 

of this limitation,- the:,three: variables pertaining to wages (female
 

wage, male wage,. and relative wage) are :derived from aggregate data,
 

for/the entire-country',.as described below.,- All other,. ariables are
 

derived from published. Census data on the chnat level. Fourteen:,
 

for .Ieach.,bas c'variables, defined in :Table 1.B-2 werefirst collected 

of.,the 71.,changwats; ten of ,,these variables..refer ,.to Jspecific:a a,, 

:groups: from 15.to,,44, with'the.exception,of,birth:.and labor.,force data,
 

for which the oldest age group extends through 49 * ,The actual va-ri.
 

ables used in the model are defined in terms ,ofthe basic: variables,
 

:All variables used in,the final:model are.ageias Table'B3.shown in 
..specific, with the exception of the child'paticipation and: chOoling
 

-
rates and the thtne wagevariables.


Since no intormation on wages or income isavailable on the
 

changwat level, wage proxis were constructed, using available, infor

mation on employment by industry for persons aged 11 and over. Ten
 

industrial sectors were formed by matching the sectors of economic
 

activity in Table 18 of the Census with the sectors 
of income in
 

Table 212 of the Thailand Statistical Yearbook: 1965. The number of
 

and females employed in each industry is available for each
males 

changwat and for the whole kingdom. Differences in income between
 

assumedeconomically active males and females and among changwats was 

to be a function of differences in the industrial structures of the
 

labor force. From the total income by industry and the total number
 

of persona economically active in each industry, an average product 

for each industry is reported inTable B-4. If each person economically" 

http:country',.as


,active in an industry received the average national product for that
 

Industry, regardless of sex or chanawat of residence, an estimate of
 

the average wage received by economically active males and females
 

can be calculated from the sex-specific industrial structure of employ

ment in each changwat. From these estimates of male wage and female
 

wage, a relative wage was defined as the ratio of the female wage to
 

the male wage for the changwat. It follows that these variables are
 

actually indices of the sex-specific industrial structure of the.
 

changwat, each industrial sector being weighted by the corresponding
 

national average product. The wage variables, therefore, neglect
 

regional differences in income within a given industry and differences
 

in wages due to sex. If, however, we assume that females,in:an industry
 

receive some fixed proportion of the: wage received,by men in ,thel.in-t:.
 

dustry, the proportion being independent of industry or locatin,,'iti
 

then follows that the male and female wage proxies differ from wthe
"true" wages by only a'constant factor which cannot ,affect either ,the
 

sign or the'significanceof the coefficient.estimatedfor Ithat!va

ablei in -the regression "model.
 



STable, B-i 

HANOWATS -BY-REGIOW
-LIST" -FC 


"Central Region 37 Srisaket 
38 Sakonnakhorn 

' 1 Phranakhorna b .39 Surin 
2. Thonburia 40 Ubonratch-thanx
 
3 Nonthaburia 41 Udornthani
 
4 Pathumthani
 
5 Nakhronpathom Southern Region
 
6 Ratburi
 
7 Phetburi 42 Chumphorn
 
8 Singhburi 43 Ranong
 
9 Kachanaburi 44 Suratthati
 

10 Chonburi 45 Phang-nga 
11 Chanthaburi 46 Nakhornrithamrat
 
12 Chai-nat 47 Phuket
 
13 Prachuabkirikhan 48 Krabi
 
14 Cha-Choengsao -.49 Phatalung 
15 Samutsakhorn 50 .Trang

16 Samutsonghram .51 Satun
 
17 Samutprakan :52 Songkhlai
 
18 Lopburi 53 Pattani
 
19 Suphanburi 54 Yala 
20 Phranakhornsri-ayuthaya 55 Nara-thivat
 
21 Angthong
 
22 Nakhornnayok ,Northern Region
 
.23 Trat
 
24 Saraburi '56 Kamphaengphet 
o Prachinburi. 57 Chieng-rai

58 ChiengualaRayong 

59 Tak 

theastern Region 60 Nakhornsawan 
61 Nan 
62 Phichit
Kalasin 


Khon-kaen 63 Phitsnulok 
Chayaphum 64 Phetchbun 
Nakhornphanom 65 Phrae
 
Nakhornratchsima *66 Hae-hongson 
Nongkhai 67 Laumpang
 
Buriram 68 Lauphun
 
Mahasarakham 69 Sukho-thai
 
Roi-et 70 Uttaradit
 
Loel 71 Uthal-thani 

aurban areas. 

B1angkok., 



DEFINITIONS'O BASICVARIALES
 

Variable, 

:CEB 

.F 


74 


YE. 


I. FEAA 

FED 


FLFW 


MG 

IN,"15;-19, 

ED 


TEA12U 

Age -Groups 

15-19, 20-24, 25-291,, 

30-340,35-39,40-44,' 

14-44
 

29,' 


30-34, 35--39,: '40-44
 
1.19, 20-24,5-. 


:.f..., .25! 


15-44, -40-49- 15-491
 

15-19,' 20-24, 25-29, 

30-34,: 35- 39, 40-44,

15-19, 20-24, 25-29, 


30-34,- 35-39,:'40;493 
15-4
 

15-19, 20,24, 25-29 

30-34, 35-3 9 , 40-49, 

15-49.
 

15-19, 20-24, 25-29, 

30-34,9 35,-39' 40-44,; 

15-44
 

15-19, 20-24g 25-429, 

30-34, 35-39 40049, 

15-49'' 

15-19, 20-24, 25-291 

30-34 35-39, 40-'44'1 

'154'-


20-24, 25-29 


30-34, 35-39 .<044
 
15-44
 

1519, 20-24, 25-39 

30-34 353, 40-44 


'15-44,.....ab 

lll ;Nmbro 

Definition 

Total-number-o hlrnee 

born
 

Total: female population 
Imi-9les224e: r9nt
 

Number of females currently .Table 
married 

Number*of females economicall'y;: 


active
 

,,Number of females, economically 
active in riculture" 

Total number of years of school 


'"completed.by females
 

Number of unemployed females.... 


(i.e., those economically
 
active) but.looking for work
 

-Number of females who have moved 
from. another Changwat within .the: 
past five years,,. 

Total male ,population 

'
 -.'Total number ofyears of school. 

completed"'by male. 

children economically 

a 
-source
 

Table 14
 

Table 3-


Table 15
 

.'Table 19
 

Table 11
 

Table 15
 

table 6
 

"Table 3
 

'Table 11
 

Table:15 

4 



Table B-2 (€ontinued)
 

-
r o u p s ".
V a r i a b l e A ge -G , .i ton Source 

TlO 1l0 Number of.,personsaged 10 Tble 3 

T10ED oTotala Ta' 11nmber of years ofschool. 

completad bypersons aged'10
 

Tll 11-14 Total population aged-: 11-14 Table 3
 

aLocation. of data in Thailand 'Population. Census: 1960; cnangwa voiaumes-. 



Table t-3
 

RIVATOWOF VARIABLES, USED IN TH MODEL,
 

Variabe .Age 

Marriase rate 


Fertility rate 


Nonagricultural 
participation 

rate
 

Agricultural 

participation 

rate
 

Child' participa-I 

tion rate
 

'Child''schooling: 


Haleschooling 

Female schooling 


-Relative school-

in 


.,Migration 


Sex ratio 

;.'si :./ ' . 

UnempXonuexi'M 


Groups . 

"'~~...... ..- ' ' '........ '... 

15-19, 20-24, 25-29, 30-34,4 
35-39, 40 144 :5-4 

15-19, 20-24, 25-29 ,30-34,: 


35-319,2 4O-~ 25-49, 0 
34 ' 

159 02,2-93-4, 
35-39, :40-49, :15-49 

15-19' M0-24: 25-29,a30-34,9-
3539"4049, . ,1549 

11,4 

10 


15-19, ,20-24, 25-129, 3034ED/ 
35-39, '40-44, 15-44' 

1549, 20-249,25-29, 30-34, 

35 39p 40,-44, 15-44 

15-19, .20-24,-125-.29, 30-34, 

5-39 --40-4 15-44~
 

15-19224 215-r299, 30-34, 
35-39, 40--44- 15-44 

151,2-24, 25-29, 30-34,
 
35-39,444 15-445 

1'5-19, 2.0-24., 25-29, 30-34,1 

Derivatin 

. ). . .+:: 

FM F:'IF. 

CEB I F. 
F
 

" 
E F F EIM 

FEAA /F 

TEAll / Tl 

T0ED- T10,,
 

!'M
 

FD'/
 

FED / /(MED 

FMG '/ F 

FLFW, /FEA. 

F 

/ H,) 

8The basic variiables from which:, the v'ariables' in the 'model 'are derived 
:,,.are "def id .i Table 1"



Table B-4 

CALCULATION. OF AVERAGE -PROD.UCT BYINDUTR 

Indsty Icoe bTotal;- AveragedectrsIn1~ea Number, of 
z z  


T-- ome Sectors.: ncluded, jPersons--Inciuded,.i. " ."-i z6~-.; : P ~~ Pout-
Incldedt Prciduct rPersons Product.. 

Agricultue Crops,and l-estoc 03,
Crops, Livestock, 

Forestry,- .Forestry and -logging .
 

Fising.Fishing Fishing 9786 110,952 .0882
 

Hunting, tr i and
 
game-propagation""
 

Mining and.- Mining and Qrr-ying Mining and quarrying 7,653 29,568. .-2588,
 

58,820 471,027 .1249
Manufacturing. Manufacturing. Manufacturing 


20,103::: 58,813 -.2921
Construction Construction"- Construction, .repair, 


and demolition'
 

Utilities Electricity .and Water Electricity,.water,.and-. '2271 15,535 .1462,
 

t aa 
939-spdr-.2380 -a.,
annpot ic and 39,485 i2380-Transportation TraninC= Transportaion, ,t-storage, 165,939 

and communication "
 and Cosuni- ACmmunication 

cation 

Trade: :., Wholesale and:retail trade -96,602 770,230 _.1254
Wholesale, Retail 


Finance -'-Banking,-Insuirace, Banks and othet.financial -12,756 -9,674 L.3186.
 

and Real Estate institution,._insurance,
 
-and:reaiiwestate 

servies: Public Adinistration- Services, .including 7801 655 27119
 
and Defense Services - goverment services
 

.=" :.. - . y Inu-":':...~~.. ~~~~~~~ ).: . ".. . ,: ,-. .:-. , 

aSectors included from Thailand.Statistical'Yearbook: - 1965..: Table-212-,"Gross Domestic Product, by Indus

trial Origin, 1957-1965," pp. 459-460.
 

bsecrs included from Thailand Population:Census: 1960.-Tabile -18,"Econmically Active :Population 1U Years
 

of Age and Over, by Work Status, by Industry and by :Sex,," .,pp. 44-50:in 'Whole Kingdom volueVivaious pages in
 

Individual cbhngVat volumes.
 

100,000 baht per year.
 
do0,000 baht per person per year.
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