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ABSTRACT

The objective of this study is to determine

empirically the relation between the labor force participa

tion and fertility of married women in Korea. This relation

is one key to the long run population policy and short term

manpower policy of the country.

In specifying the simultaneous equation model used, the

study follows the lead of previous researches in the United

States but also considers the special characteristics of

Korea. Among the variables included the opportunity earnings

of women and the cost of children are emphasized as important

policy variables. Two types of data are used: (1) individual,

cross-sectional data and (2) aggregate time-series data.

In the cross-sectional analysis, a set of structural

equations are specified in which the lifetime supply of work,

fertility, quality of children, and the potential market

earnings of a woman are simultaneously determined, given a

number of exogenous variables (e.g., the characteristics

of the individual, the family, and the surrounding labor

market). Using the 1974 KNFS data, the model is estimated

by two broad age groups, separately for rural and urban
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areas. The wages of urban females vary with their attained

educational level. And their labor force participation is

responsive to wages. On the other hand, the wages of rural

females depend on other factors such as the presence of

children and husband's educational level. However, urban or

rural, more highly educated younger females work less in the

labor w~rket. In addition, younger females substitu·te

quality for quantity of children as their actual or

expected market earnings increase. Based on these results,

the following policies would increase the labor force

participation of the female population: higher wages for

urban females, more varied job opportunities for rural

females, and both for younger females independent of location.

Higher wages are also suggested to achieve a further

reduction in the fertility of Korean women.

In the time series analysis, the simultaneous

equation system used in the cross-sectional estimation is

transformed into a set of reduced-form equations in which

the trend in the cost of children, the wage rate, household

income, and business conditions jointly determine labor

force participation and fertility over time. The cost

of children, derived by comparing the monthly expenditure

of nuclear households with different number of children,

takes the place of the quality-of-children variable used

iv



in the cross-sectional analysis. Estimation from a set of

aggregate time series data confirms the overall negative

effect of the cost of children on fertility and the overall

positive effect of opportunity earnings on labor force

participation. However, it fails to confirm the overall

negative effect of the female wage on fertility. The real

wage in the manufacturing industry, used as a proxy for the

female wage, shows a positive effect on fertility as well as

on labor force participation. This anomaly is attributed

to a high correlation of the variable with growth and the

rapidly accelerating household income from growth.
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CHAPTER I

INTRODUCTION

A. The Background

For the last two decades, Korea maintained a rapid

economic growth rate through a series of Five-Year Economic

Development Plans. The overall real gross national product

increased from Wl.2 billion in 1961 to W4.8 billion in 1976,

an average increase of 9.7 percent per year. With an

average rate of population growth of 2.4 percent per annum,

per capita GNP has been increasing at 7.3 percent per year.

Behind the successful implementation of these

development plans lies the availability of a cheap but

relatively well-educated labor force. Especially important

has been the increased supply of labor by Korean women. As

Figure I.l shows, an increasingly large proportion of Korean

women have been participating in the labor force, from 26.8

percent in 1960 to 41.1 percent in 1974. The trend has been

more than enough to offset decreasing participation on the

part of Korean men, resulting in an overall positive trend

in labor force participation.

1
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Fig. I.'1 Trend in the female labor rcrce participation rate
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The trend toward increasing labor force participation

of Korean women seems to have been coupled with a decline in

their fertility (see Figure I.2), another important aspect

of their lives. The crude birth rate fell from 43 in 1960

to 24 in 1975; the total fertility rate from 6 in 1960

to 3.5 in 1975, a decline of more than 40 percent (KIFP 1978:

19-20). Cho (1973:11-15) has found that more than half of

this decline in fertility was due to the decline in marital

fertility.

Theory suggests that through increased remuneration

for market work and/or a higher child raising cost, economic

growth would tend to have the following effects: (1)

increased labor force participation and (2) reduction in the

desired number of children in favor of the quality of

children or other sources of satisfaction now that the

opportunity as well as the direct cost of child-raising is

higher.

B. Objective of the Study

The objective of this study is to ascertain the relation

between labor force participation and fertility of Korean

women. Determining the connection between the labor force

participation and the fertility of women seems to be very

important for both long-term population policy and short

tenn manpower policy. Conventional family-planning appears



to have reached its limit in reducing excess fertility

so a new momentum is needed to further reduce the desired

number of children and to make the existing family-planning

program effective. More important, supplying an abundant

but well-educated labor force is fundamental to sustained

economic development in Korea. The roles of opportunity

earnings of women and the cost of raising children are

emphasized as important policy variables. Two levels of

data are used: (1) individul cross-section data and (2)

aggregate time-series data.

C. Plan of the Study

The study is organized in three parts: (1) review of the

literature, (2) specifying and estimating a lifetime model

of work and fertility using cross-sectional data, and (3)

building a relative cost index of child-raising, specifying

and estimating a set of reduced form equations for the

labor force participation and fertility of women over time

using time-series data.

Chapter II reviews the literature on the relation

between fertility and labor force participation of women.

The discussion is divided into single and simultaneous

equations approaches and focuses on u.s. literature.

Economic analysis on this subject is most extensively and

4
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systematically developed in the United States. The model

used in this study is derived from this research.

In Chapter III a simultaneous equation model is

built in which the lifetime supply of work, fertility,

quality of children, and market wage rate of a woman are

simultaneously determined by a number of exogenous variables,

representing the characteristics of the individual, the

family, and the surrounding labor market. The model is then

tested and estimated against cross-sectional data: the 1974

Korean National Fertility Survey.

Chapter IV is devoted to the analysis of fertility

and labor force participation over time. The first half of

the chapter is devoted to the calculation of the direct cost

and of an annual cost index of child-rearing in Korea in

recent times. The latter half of the chapter explains

recent changes in the fertility and labor force participa

tion of Korean women using a set of estimated reduced-form

equations in which the wage rate, household income,

business conditions, and the relative cost of children,

jointly determine labor force participation and fertility

over time. Time-series analysis is separately needed

because the cross-sectional results cannot be directly used

to explain what has happened over time. The child cost

index in the time-series analysis takes the place of the
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quality-of-children variable used in cross-sectional analysis.

For the latter, data is not available over time.



CHAPTER II

REVIEW OF LITERATURE

A. Earlier Studies: Single Equation Approach

The inverse relationship between fertility and labor

force participation (LFP) of women seems to hold at any

point in time for any country. However, it does not seem

to hold equally over time, at least as far as the U.S. is

concerned. Earlier studies show that for the period of 1890

1965 the demographic factors (Durand 1948; Wolfbein and

Jaffe 1956; Bancroft 1958; Bowen and Finegan 1969), of which

fertility or the presence of children is one element, did

not help significantly in explaining the increasing trend

toward female LFP. l The fertility decline, considered

separately from other demographic factors, helped increase

the female LFP, but it was hardly essential (Lebergott 1959:

404).2 In some periods, especially during the postwar baby

boom period, women with young children have increased their

labor force participation rate (LFPR) by approximately one

half (Haber 1958:13-15).3

The weak inverse relationship between fertility and

LFP over time can be explained either (1) by the increased

7
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economic incentive to participate in the labor force while

the binding effect of fertility on LFP remains stable, such

as (a) increased wage rate, (b) opening up of new job

opportunities, and (c) rising income aspiration; or (2) by

the reduced binding effect of fertility over time while

economic incentive remains stable, such as (a) better child

care facilities, (b) more outside services for the home due

to the greater commercialization of activities (Haber 1958:

34), and (c) more compatible work conditions, such as

declining hours of work in offices and factory jobs; or (3)

by both.

A series of economic studies since 1960 (Mincer

1962; Cain 1966; Bowen and Finegan 1969; Fields 1976) find

that the increased economic incentive was the main factor

explaining the rising female LFP. Mincer (1962) sets up a

family decision mode14 in which the LFP of wives depends on

incomes of husbands, earnings of wives, and other factors

(see Table II.l). Testing the model against a variety of

cross-sectional data,S he finds that the market wage rate of

the wife and the income of the husband were the most

important variables and that the wage elasticity was twice

as much as the income elasticity. After inserting changes

over time in male and female full-time earnings into the

estimated 1950 area regression, he estimates the hypothetical



Table 11.1 - Explanation of Female Labor Force Participation by Single Equation Models
(Dependent variable = number of persons in LFP per 1,000 people.)

jl kl
Media~1 Median~1 Median£/Un- l'res- Non- Region Industry Supply-Color Propor-
Husband Wife's Educa- employ- ence Labor Dummy Mix of (' tion of
Income Income tion ment of Income 1= Female Females Non- Wives

R2 ($100) ($1001 (Years) (II Children ($1001 South (II (I) White 20-24

Mincer 1950 0.62 -0.62 1. 33 0.12 -0.41
dl

-0.24-
s=(0.21) (0.11 I (0.27 I (0.531 (0.61)

0.51 -0.53 1. 52
Elasticity
at means -0.83 1. 50

Cain 1940 0.76 -0.53 0.31 0.04 -0.38 -L27~1 0.08
s=(0.251 (0.201 (0. 24 I (0.12 I (0.22) (0.031

(1091 0.42 -0.23 0.58 0.19
s= (0.371 (0.30) (0.04)

1950 0.64 -0.55 1.01 0.28 -0.10 -1. 22!.1-0• 0 9 0.16
s=(0.31) (0.23) (0.191 (0.05) (0.25) (0.061 (0.04)

1960 0.53 -0.68 0.42 0.53 -0.07 -0.779..1- 0• 27 0.01
s=(0.17) (0.15) (0.15) (0.03) (0.16 ) (0.06) (0.03)

0.19 -0.39 0.67 0.05
s=(0.21) (0.18) (0.01)

Bowen & 1940 0.73 -1.45 1.16 0.18 -0.64 -;1. 17!!/_0 •09 0.94 -1.00 0.13
Finegan s=(0.421 (0.50 ) (0.46 ) (0.14) (0.111 (0.08 ) (0.16 ) (0.38) (0.051

1950 0.76 -0.65 1.11 1. 52 -0.62 -0.20~/-1.02 0.82 -1.04 0.25
9=(0.17) (0.221 (0.32) (0.18) (0.11) (0.36 ) (0.13) (0.35) (0.04)

1960 0.70 -0.25 0.40 1. 36 -0.84 -0.20!.l-1.46 0.78 -0.64 0.10
s=(0.091 (0.121 (0.35) (0.17) (0.09) (0.32) (0.14 I (0.27 ) (0.04)

Fields 1970 0.45 -0.02 0.18 0.73 -1.38 -0. 18!.1-0 .n 0.54 0.02 0.83
t=(0.29) (1. 821 (0.74) (4.42) (1.69) (2.091 (3 .54 I (0.331 (3.88)

Sources: Mincer 1962:72, Table Ii Cain 1966:40, Table 11:58, Table 14:59, Table 15:
Bowen and Finegan 1969:836, Appendix Table B-10l; Fields 1976:572-573, Table 1.

\0



Table 11.1 (Continued)

~I male family head, spouse present; but for 1940, all male

bl those who worked 50-52 years; but for 1940, all females

cl male unemploYment rate for Mincer and Cain; total unemploYment rate for Bowen
and Finegan, and Fields

dl proportion of husband and wife families with one or more children under 6

el proportion of children under 5 over 100 women ever married

fl proportion of husband and wife families with one or more children under 18

gl proportion of children ever born over 1000 women ever married

hI proportion of ~amilies with one or more children under 10

il proportion of families with one or more children under 6

jl industry mix, female (#); a measure (based on the industry mix of each SMSA)
of the percentage of jobs expected to be held by women

kl supply of females (%); percentage of the total civilian population 14+ who were
females

I-'
o
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change in LFPR of wives over time and compares it with the

actual change. The rates of the predicted hypothetical

change over actual change ranged from 50 percent to 119

percent during various periods between 1889 and 1959. Cain

(1966)6 confirms Mincer's findings by the same 1950 census

area data, but he also finds that in 1940 and 1960, wage

elasticity exceedSincome elasticity only when the supple

mentary variables such as children and education were

omitted from the regressions (p. 84). Thus, Cain concludes

(p. 118) that the female LFP trend remains only partially

explained and that a more complete explanation requires

more information about the interrelations of work, wage

rates, and fertility, and about work at home, nonpecuniary

aspects of market work, tastes, etc. Making an effort in

this direction, Bowen and Finegan (1969)7 introduce addi

tional job-incentive variables such as supply of females

and industry mix. The performance of their model was

remarkably good~ applied to the Census data of 1940-1960,

the R2 of the model ranged from 0.70 to 0.76; almost all the

variables included had significant effects; the ratio of the

hypothetical change in LFPR of wives predicted by the model

over actual change ranged from 25 percent to 98 percent

during various periods between 1948-1965. They note (pp.

192-196), however, that over the period 1940-60, wives became
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less sensitive to income and job-incentive variables such as

the female wage, supply of females, and industrial mix,

possibly because the proportion of older, more experienced,

work-oriented wives, who behave more like primary than

secondary workers, became larger. Applying the Bowen and

Finegan model to the 1970 Census, Fields (1976) finds that

not only has the sensitivity to income and job-incentive

variables further declined but also many of the other

variables lost their significance. In addition, the overall

explanatory power of the model has decreased from three-

quarters to one-third. The negative effect of fertility on

the LFP is weaker than it was in 1960.

Our review so far seems to suggest that: (1) economic

incentives have been the major factor in explaining the

rising female LFP trend, large enough to offset the small

but sometimes significant negative effect of the fertility

trend; and (2) sensitivity to economic incentives, however,

has been decreasing over time. However, this judgment

appears premature because common to all of the above studies

is the simultaneous bias in a single-education model. As

Fields (1976:569) notes,

••• The inclusion of female wage rate, presence of young
children, and husbands' income as exogenous variables
implies that they are determined independently of, and
previously to, wives' labor supply, while it is more
likely that the directions of causality work both ways and
that their values are determined simultaneously.



13

B. Recent Studies: Simultaneous Equations Approach

For the specification of a simultaneous model of

the female labor supply, two recent developments in the

theory of household are noteworthy (Cain and Dooley 1976:sl79):

(1) association of the labor supply with decisions concerning

a number of nonmarket activities, including fertility,

education, and marriage; and (2) conceptualization of wage

rate in the market and home as choice variables.

Although there are a good number of studies (Ashen

felter and Heckman 1974; Cain and Dooley 1976; McCabe and

Rosenzweig 1976) which adopt simultaneous approaches parallel

to the above developments, the studies by Willis (1973) and

Cain and Dooley (1976) are particularly useful for the

purposes of this study. Willis (1973) provides a theoretical

basis for the simultaneity of the market and nonmarket

activities while Cain and Dooley (1976) provide an exemplary

empirical model based on it.

Willis (1973) developed a one-peribd,static economic

model in which a couple adopt at the outset of marriage a

lifetime plan for expenditures of time and money on the

number and quality of children and for other sources of

satisfaction. This plan is limited by their consumption

technology, endowments of their time and nonlabor income,

and their earnings capacities. With the assumptions of
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perfect foresight, cost1ess fertiil:.ity .. .contrrol, and the ,rationality

added to the simplifying assumptions 8 about the consumption

technology, a set of reduced-form equations emerge as the

solution of a household-level general-equilibrium system.

Among other variables, the output of child services, lifetime

labor supply of the wife after marriage, wife's lifetime

market and home wage are simultaneously determined by the

same set of exogenous variables: the husband's lifetime

income, the wife's stock of human capital at the outset of

marriage, and the life-span of the wife after marriage.

Basically within Willis' model, Cain and Dooley (l976)

set up a simultaneous-equation model of labor supply, fertility

and wage rates of married women. They justify their

assumption of the exogeneity of the husband's labor supply

and wage rate by the finding of the Ashenfelter and Heckman

study (1974), which empirically estimates the cross

substitution effects of the respective wage rates of the

spouses as insignificant and opposite in sign. Their exogenous

variables, in addition to the husband's income and the wife's

initial stock of human capital, are disabilities, Catholicism,

rural residence, the male unemployment rate, and the industrial

structure of the SMSA labor market. Applying the model to the

1970 SMSA data, they find the following:

(1) The wage elasticity of labor supply is generally
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larger in absolute value than the income elasticity for both

white and nonwhite wives. This confirms the early findings

of Mincer (1962). However, when these relations are esti

mated by OLS with a single equation model for white wives

age 30-54, specified in a manner similar to that used by

Mincer (1962), Cain (1966), and Bowen and Finegan (1969),

the coefficients are considerably smaller and statistically

insignificant. This support~ Fields' (1976) findings.

(2) The effect of fertility on labor supply is

either close to 0 and insignificant, or positive and signifi

cant, contrary to expectdtion, while the effect of labor

supply on fertility is significantly negative as expected.

Eliminating labor supply from the fertility equation and

fertility from the labor supply equation made the estimated

coefficients for the wage rate, husband's income, and other

income, smaller, although just as significant, and much more

stable across age cohorts. For whites, the wage and husband's

income elasticities average 2.0 and -1.2 and for blacks 0.5

and -0.5 respectively.

(3) Except for the effect of labor supply on

fertility, the results of the fertility equation do not agree

with a priori expectations, especially for white wives: the

wage variable was significant and negative for only one age

group; income variables were significant and negative;
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education variables insignificant and positive, etc. The

results for black wives are somewhat better but both wage

and income elasticities are unexpectedly large, about 1.0 in

absolute value.

(4) The wage rate equation is the least satisfactory;

out of five explanatory variables, only the fertility rate

has a significantly negative effect for both groups. The

male unemployment rate has a significantly positive effect

for white wives, but no significant effect for black wives.

The above findings suggest that in explaining the

labor force participation of women a simultaneous-equation

approach is more desirable than a single-equation approach.

However, a simultaneous-equation approach requires more

caution because once an error occurs in some part of the

system its influence upon the rest of the system is magnified.

The unsatisfactory results of the fertility equation and

the wage rate equation may be due partly to the incompati

bility of the data with the fertility and the wage rate

variables.

One way to improve the performance of the model may

be to use the number of years worked instead of the LFPR

of a region.: in this way, the wage rate would be positively

affected by the labor supply variable as human capital

theory dictates. But if we do this, we would have to
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interpret other variables differently; the market wage rate,

the income variables, the male unemployment rate and the

industrial structure of a region should be construed as

lifetime expected variables. Another way is to use data more

compatible with the fertility variable. For instance, the

number of children ever born per 1,000 women as of the Census

week is not compatible with the LFPR of a region at a given

point in time unless past fertility has an equally strong

effect on the LFPR as current fertility does; unless, of

course, the age of children doesn't matter, which is not

likely. To the extent that the labor supply variable is

represented by the LFPR of a region and so reflects the labor

supply situation of a region at a certain point in time

(affecting the market wage rate negatively as Cain and

Dooley specify), the crude birth rate seems to be better

than the number of children ever born for the contemporary

context of the model.
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FOOTNOTES

c~prnRII

lSee Appendix I.

2Lebergott (1958:404) enumerates the factors for the
increased female LFP as follows:
(I) Major factors

(a) Supply side
(i) increase in material goods
(ii) decrease in family income from the reduced child

labor and fewer boarders and lodgers
(b) Demand side

(i) closure to immigration
(ii) World War I and II

(2) Minor factors
{a} Population movement from rural to urban areas
(b) Composition of female population

3From 10.7 in 1948 to 16.2 in 1955 (Haber 1958:l3-l5).

4A three-way choice among leisure, paid work, and un
paid housework.

51 950 SMSA data, BLS survey of consumer expenditure
in 1950, and 1955 and 1957 Census sample data.

6Ca i n builds a conceptual model in which work is a
function of nonwife income, the horne and the market wage rate
of the wife and others, and the wife's taste. He uses
aggregate (1940 cities, 1950 and 1960 SMA data) as well as
disaggregate data (1955 Growth of American Families, 1960
1/1000 Census sample). The results for total or white wives
are:
(I) For aggregated data, the estimated wage elasticity ranges

from 1.0 (1950 SMA) to 0.4 or 0.5 (1955 GAF, 1940
cities, 1960 SMA) while the estimated income elasticity
ranges from -0.4 to -0.6.

(2) For disaggregated data, the estimated wage elasticity
ranges from 0.8 (the GAF sample) to 0.5 (1/1000 Census
sample) while the estimated income elasticity ranges
from -0.3 to -0.7.

7Bowen and Finegan's conceptual model is based on the
following general propositions: A household allocates its
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members' time between work in the market and all other pur
suits; the decision is determined by tastes, the expected
market and nonmarket earnings rate, and the household's total
resource constraints. Incorporating the measurable variables
which adequately reflect the determinants, they develop
separate estimating equations for each of their main popula
tion groups. In order to minimize the disadvantages of the
one-group-at-a-time approach, they include variables which
reflect the circumstances of other household members. Thus,
LFP of married women is typically a function of three groups
of variables which represent characteristics of the woman,
the household, and the market conditions. The empirical
model is then tested against 1940 to 1960 Census data and
1947 to 1967 Monthly Survey of Households data.

8The simplifying assumptions were: (1) Linearly
homogeneous and identical production functions for child
quality. (2) No joint production. (3) Equal level of child
quality for each child. (4) Linearly homogene~household

production function. (5) Only the wife's time is productive
at home.



CHAPTER III

A LIFETIME MODEL OF WORK AND FERTILITY

A. Specification of the Model

In this chapter we specify and then estimate a life

time model which relates the labor market activity of women

over their lives with their nonmarket activities, namely

the bearing and the rearing of their children. In specifying

the model we follow the lead of the studies we have just

reviewed. However, the following considerations are raised

.by the special characteristics of a developing country like

Korea.

(1) In developed countries, it is relatively easier

to achieve and maintain the desired number of children. How

ever, in low-income countries where stibfecundity and infant

mortality are still high, male preference is persistent, and

family planning is less reliable and widespread, we have

to give more credit to the biological mechanism than to the

behavioral mechanism (Nerlove and Schultz 1970:5). More

women may participate in the labor force because they cannot

bear children. Higher infant mortality and a particular

20
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sex-preference may lead to giving birth to a greater number

of children in order to attain the desired number and sex of

matured children. Lack of contraceptive knowledge may lead

to an undesired number of children which.ccnstrains the

economic activity of mothers.

(2) Also important is that in developing countries

many female occupations are compatible with concurrent

child bearing and rearing and there are cheap mother

substitutes such as house maids, older children and/or adult

relatives (McCabe and Rosenzweig 1976). This compatibility

of work and fertility due to the characteristics of occupa

tions or the presence of cheap mother-substitues must be

taken into account in explaining the relation between work

and fertility.

The essential features of the model, displayed in

Table 111.1 are as follows:

(1) Four behavioral variables are jointly determined

by 15 exogenous variables. The dependent variables are the

number of years the woman worked since marriage (WKB), the

number of children ever born (CEB), the desired quality of

children (QLT), and wife's wage (WGE).

(2) All variables are in lifetime units. Therefore,

the household income (NW1) and the wife's wage (WGE) should

be construed to represent the expected lifetime income and



Table III.l - Simultaneous Equations Model of Labor Supply, Fertility, Quality of
Children and Wage Rates of Married Women

WKS CEB QLT WGE NWI UMP IND EDU HEL WKB DTH SXP FMP ADQ AGE DOM WKP PAR

WKS (-) ( +) (+ ) (- ) (- ) (+ ) (+) (+ ) (+) (-) (+)
CEB (-) (-) (- ) (+) (-) (- ) (+) (+ ) (-) (- ) (+)
QLT (+) (- ) (+) (+ ) (+) (+) (-)
WGE (+) (-) (-) (+) (+) (+) (+ ) (+ )

where WKS = years worked since marriage
CEB = children ever born
QLT = quality of children desired by parents
WGE = wife's wage
NWI = nonwife household income
UMP = male unemployment rate
IND = industrial structure for female workers
EDU = wife's education level
HEL = husband's education level
WKB = years worked before marriage
DTH = number of deceased children
SXP = sex (boy) preference
FMP = knowledge and use of contraception

when it is necessary
ADQ = income inadequacy or aspiration for

income
AGE = wife's age in years
DOM = duration of marriage in years
WKP = working place (distance away from home)
PAR = presence of parents to take care of children

The unit of measurement is explained in III.B.l.c at page 38. '"tv
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wage. Also, the male unemployment rate (UMP) and the

industrial structure (IND) are to be construed to represent

the expected lifetime economic situation of a region where

the individual or the group of people reside. However,

although the industrial structure of a region may remain the

same for one's lifetime work period, the unemployment rate

of a region would certainly vary. Thus unemployment works as

a variable which controls for the temporary economic condi

tion of the region at the time of the observation of the

data.

(3) The wife's and the husband's educational level

(EDU, HEL) and the work experience before marriage (WKB) are

introduced to control for the difference in the human capital

level; child mortality (DTH) , sex preference (SXP), and

practice of family planning (FMP) are to allow for the process

of reaching and maintaining the desired number and sex of

children (Harman 1970:vi); the income adequacy (ADQ) is to

allow for the difference in tastes or income adequacy; age

(AGE) and duration of marriage (DOM) are to allow for the

different life cycle status, place of work (WKP) and

presence of parents (PAR) to allow for the different work

compatibility.

We apply the model to two broad age groups, separately

for rural and urban areas. The reason for separating age
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groups is to control for various differences between cohorts

due to age. The reason for separating the rural from the

urban is that:

(1) The work compatibility between rural and urban

areas appears to show a greater difference than that within

each area.

(2) The cost of raising children also differs

between the rural and the urban area.

(3) Payment in kind, which still exists in rural

areas but not in urban areas, makes the money wage rate less

meaningful in rural areas.

In what follows, the expected signs of the variables

are discussed at some length, equation by equation.

1. Labor Supply

The wife's lifetime labor supply is a function

of the level of income to be earned in the market, both

measured (WGE) and unmeasured (pecuniary (WKB) or non

pecuniary (EDU and WKP»i the value of her time in the house

hold (CEB, QLT, and EDU)i the probability of finding a job

(UMP)i the financial well-being of the family without her

assistance (NWI)i the compatibility of the work with the

nonrnarket activities represented by the working place (WKP)

or the presence of other household members to help with

household chores (PAR)i and her taste for work or adequacy
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of income (ADQ).

It is expected that the number of years worked since

marriage (WKS) has a negative relationship on lifetime

fertility (CEB), a positive one on lifetime expected wage

rate (WGE), and a negative one on other family income (NWI).

The first is based on the limited compatibility between the

two variables; the second on existing empirical evidence

(Mincer 1962; Cain 1966; Bowen and Finegan 1969); and the

third on a priori grounds. Recently, McCabe and Rosenzweig

(1976) found that with the choice of occupation and employ

ment of various mother-substitutes at home as decision

variables, female potential wage rate is positively associated

with both LFP and fertility. This suggests a positive

relationship between WKS and CEB. Although their data base

for determining female potential wage rate is very weak and

their measurement of work-compatibility is quite loose, such

a relationship seems highly probable. l Since the presence

of more children means higher demand not only for the wife's

service at home but also for other inputs--which could be

either substitutes or complements to the wife's service--we

cannot tell a priori how experienced fertility would affect

the housewife's market work. Higher demand for other inputs

than the wife's direct service at home may force her to work

harder, assuring a higher income level and a greater number
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of children at the sacrifice of her leisure and sources of

satisfaction other than children's services.

There are some differences between the effect

produced by the number (CEB) and that produced by the quality

(QLT) of children desired by parents on their mother's supply

of work (WKS). CEB has only limited substitutability for

mother's services while QLT has relatively wider substitut

ability. With the same level of demand for children's

services, a mother who wants higher quality children is

more likely to work than a mother who wants a larger number

of children.

Education (EDU) affects positively both the measured

(Mincer 1962 II; Hanoch 1967) and unmeasured (either pecuniary

or nonpecuniary) (Cain 1966:22; Bowen and Finegan 1969:119)

market earnings of women. It also increases the productivity

of nonmarket activities of women, especially their work at

home. Although the uncertain effect of EDU on WKS via

increased nonmarket productivity (Gronau 1976:204) may

prohibit us from expecting a definite net effect of EDU on

WKS, the existing evidence so far indicates a positive net

effect.

Previous work experience (WKB) affects supply of

work via routes similar to that of educational level, except

that it could reflect a difference in tastes for work. 2 The
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habit or presence of other vested interests, such as the

pension plan after retirement which accompanies job seniority,

could be additional reasons to remain longer in the labor

force. In addition, at-home productivity is affected, but

probably negatively since, within a given lifetime, a longer

experience in the labor market (WKB) may mean a shorter

experience in work at home and hence a lower at-home

productivity. 3 The effect of WKB on WKS via lower at-home

productivity, and hence the net effect of WKB on WKS, seems

to depend on the number of children (Gramm 1975:97). How

ever, consideration of the "necessity" of at-home services

on the part of Korean women, which compels a more ready

sacrifice of their leisure time than of their wo~k at home,

makes a positive relation almost a certainty.

The job compatibility when represented by the place

of work (WKP) constitutes another source of unmeasured

benefit from the job. With other things the same, a house

wife would work more if the job is more compatible with

housekeeping than if it is not. With job compatibility the

same, the presence of parents (PAR) to take care of children

would facilitate work participation by the mother. As

mentioned above, McCabe and Rosenzweig (1976) tried to

introduce choice of occupation and emploYment of various

mother-substitutes at home as endogenous variables. But in
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Korea, they could not be choice variables, at least not in

the saae way: the jobs open to women are very limited not

only in quantity but also in variety, and living with parents

who could be cheap household aids is rarely a choice but

rather forced upon the eldest son.

Allowing for the possibility of the intertemporal

substitution between work and leisure, a woman would enter

into the labor market when the economic condition of a region

is better or when the probability of finding a job is

relatively high. The economic condition of a region may be

represented by total unemployment rate (Bowen and Finegan

1969:Ch. 6; Fields 1976~ or by the male unemploYment rate

(Mincer 1962 I; Cain 1966; Cain and Dooley 1976). We choose

the male unemployment rate (UMP) since it is "consistent

with the assumed exogeneity of the husband's labor supply"

(Cain and Dooley 1976:sl86). The effect of UMP on WKS could

be either positive or negative depending upon the relative

strengths of the additional worker and the da scour'aqed-wozke.r

effects. The former effect occurs when wives and children

enter the labor force to make up for the unemployment of

household heads, while the latter effect occurs when workers

who are discouraged by the increased difficulty of getting a

job withdraw from the labor force. 4 Empirical evidence shows

that the latter is much more prevalent than the former (Mincer



29

1966; Rees 1973:14; see Table II.l).

Income adequacy (ADQ) is measured in four discrete

levels according to the degree of dissatisfaction with

current household income. It captures the positive effect on

work participation rates by women who are economically

pressured into the labor market. This measure is not

properly represented by the income and wage variables. It

differs from Sweet's income adequacy variable (1973:47-51)

which is objectively constructed as the ratio of the nonwife

family income to the minimum income needed by the family.

The difficulty with this variable is that it seems more

likely to be the result than the cause of the LFP and

fertility decision.

Duration of marriage (DOM) is introduced to control

for the differential exposure to WKS and has a positive effect

on it if we assume that the decrease in demand for the wife's

time at home due to the higher efficiency in production of

home commodities resulting from longer married life outweighs

the increase in demand for her time due to the lower price of

those home commodities.

2. Fertility

Lifetime fertility (the number of children ever

born) depends on the number and sex compositions of mature

children desired and how those desires are achieved and
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maintained. The number of mature children desired in turn

depends on the cost of bearing and rearing children, direct

and indirect, on lifetime income, and on tastes. The child

mortality rate and the availability of contraceptives affect

how the desired number is achieved.

In our model, the quality of children and the wife's

market wage rate constitute both the direct and indirect

cost of children (Mincer 1963) and hence both are expected

to have a negative effect on lifetime fertility. If desired

quality is represented as the amount of schooling desired

for the children by their parents, it raises the cost of

raising children in two ways (Nerlove and Schultz 1970:25);

it reduces the children's role in family production activities,

and it imposes additional support cost. Additional indirect

costs are such human capital variables as years worked

before (WKB) and after (WKS) marriage and the educational

level (EDU), which represent to some degree unmeasured

remuneration from work and so have negative effects on

fertility.

Since we control for knowledge of contraceptives

(FMP) and quality of children desired (QLT), we expect a

positive relation between the lifetime family income (NWI)

and fertility (CEB) (Becker 1960; Becker and Lewis 1975;

Becker and Tomes 1976).
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Education affects fertility level in many ways. It

assures: (1) greater access to family planning information

and more efficient and extensive use of contraceptive

techniques (Michael 1973:s140; Cain and Weininger 1973:210);

(2) greater aspirations for offspring, which, in turn,

raise the anticipated direct rearing and schooling costs,

together with the higher opportunity cost of their time

(Nerlove and Schultz 1970:25); (3) more substitutes or

alternatives to services by children. Since we are

controlling the first two effects by FMP and QLT, the third

remains the only area in which we expect education to have a

negative effect on fertility.

That contraceptive knowledge and its use reduces

actual fertility (Becker 1960:220; Cain ~'~d Weininger 1973)

is true regardless of whether a couple has or has not

attained their desired level of fertility. Use of contra

ception when couples have not yet attained desired fertility

means that they mainly want to control the timing or the

spacing of children. And this, if age is held constant,

would mean a lower level of actual fertility for contraceptive

using families. On the other hand, use of contraception when

they have attained their desired level of fertility means

that contraceptive-users control the number of their children

and this also leads to a lower level of actual fertility.
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Since it is difficult to allow for all the differences

between people in the quality and quantity of contraception

adopted over their lifetime, we only consider whether they

have been aware of an effective contraceptive and whether

they have ever used it when it was necessary.5

Child mortality decreases the number of survivors

demanded by increasing the expected cost per survivor. While

this may lead to substitution of quality for quantity, it also

increases the derived demand for births required to obtain

a survivor (Schultz. 1974:15-18). Thus, its effect on

fertility depends on which of the above two possible results

dominates. Existing evidence, however, points to the posi

tive effect, although it is not strong enough to insure full

replacement level (pp. 16-17). Sex preference (SXP) is

another reason for an excessive number of children ever born.

Preference for boys in Korea is such that we would expect it

to be one of the strongest factors in producing an excessive

number of children.

Duration of marriage (DOM) is again introduced to

control for the difference in exposure to child-bearing and

is expected to have a positive correlation with fertility.

Age is introduced to control for the difference in

fecundity. Although longer DOM within the same age bracket

may mean higher fertility, older age given the same DOM may
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not necessarily mean higher fertility.

3. Market Wage Rate

Market wage rate (WGE) depends on the supply of

and the demand for labor. In our model, the supply side is

represented by the variables related to the formation of

human capital and the demand side by the overall business

conditions and industrial structure of the region in which the

individual resides. We also introduce some additional

variables which represent the unmeasured remuneration from

work in the right-hand side of the WGE equation because the

money wage does not represent all the remuneration from work

and thus using the money wage alone as the remuneration index

would lead to a downward bias in the estimated effect of

the human capital variables.

Level of education (EDU), work experience either

before or after marriage (WKB and WKS), and age (AGE) are

all expected to have a positive effect on the wage rate

(Mincer 1962 I; Hanoch 1967; Mincer and Polachek 1975).

Since a higher experienced fertility (CEB) implies a longer

period out of the labor force, it is related negatively to

the wage rate. It has an effect beyond that of WKB and WKS-

a career disruption effect.

The educational level of the husband (HEL) could be

an additional human capital variable. A higher educational
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level of the husband could lead to a higher market wage for

two reasons: (1) A more educated husband could raise the

wife's human capital level directly (Benham 1974). (2)

Having more education and more information, he could also

get her a higher paying job. 6 The effect of these human

capital variables is weakened by the extent to which

unmeasured remuneration is represented by these variables.

Similarly, compatibility of the work place (WKP)

could mean lower monetary rewards since it represents a

type of unmeasured remuneration, or substitution of convenience

for pay.

The male unemploYment rate (UMP) and the industrial

structure index (IND) respectively measure the business

conditions (demand for labor) and the relative availability

of jobs (supply of jobs) for females in a given region.

Following previous research (Bowen and Finegan 1969:Ch. 6;

Fields 1967; Cain and Dooley 1976) we define IND in region j

as

2: o. T..
IND. = i J. J.J

J T.
J

where Di = the proportion of women among the total number of

people employed in i-th industry for the whole country, T .. =
J.J

total men and women employed in i-th industry in the j-th
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region, and T. = total men and women employed in j-th
]

region. The expected relation of UMP with wage rate is

negative and that of IND is positive. Although Cain and

Dooley (1976) find a positive relation for the former due

to the strong positive effect of institutional forces such

as unions and governmental support (which outweighed the

negative business cycle effect), this is not assumed to hold

for Korea.

4. Quality of Children (QLT)

The quality of children desired by parents (QLT)

will depend on total cost, direct as well as indirect, of

rearing a given number of children; on the level of risk

of child health; on the financial resources of the family;

and on the taste for the children's education. With limited

resources, one cannot have both a larger number and a higher

quality of children. Hence, the larger the number of children

ever born, other things being equal, the lower the implied

quality desired by their parents.

The human capital variables such as work experience

both before and after marriage and ed·ucational level attained

are more likely to affect QLT positively by working as

resource-expanding factors rather than as cost factors

because raising the quality of children requires the mother's

services less exclusively and also because there are ample
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substitutes for mother's services. Likewise, increased

family income would raise the desired level of the children's

education, regardless of whether the source of the income is

the husband or the wife or someone else. Also, other things

being equal, a wife with a more compatible job would want her

children more education since she is in a position to help

raise their quality. A higher child mortality, on the other

hand, would lower the level of investment in the children's

human capital.

B. Estimation of the Model

1. The Data and the Sample

a. The Data

The data corne from the 1974 Korean National

Fertility Sur-vey (KNFS) undertaken over a period of 12 weeks

beginning in September 1974 by the Korean Institute for

Family Planning and the Bureau of Statistics of the Economic

Planning Board as part of the World Fertility Survey. The

survey uses the Census Enumeration Districts as the primary

sampling units, and is composed of two parts: (1) a household

survey, and (2) an individual survey. Of these only the

individual survey is used for our purpose. The individual

sample, enumerated, is composed of 5,420 ever-married

women of the ages 15-49. It has age distribution virtually
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identical to that of the 1970 Census and thus adequately

represents the population from which it was drawn (Choe and

Kong 1977:10).

For data which are not contained in the 1974 KNFS (such

as industrial structure and the emploYment rate of a region),

we resort to the 1974 Korean Employment Survey (KES) under

taken by the Bureau of Statistics during the period 11/17/1974

to 11/26/1974. This survey has a sample of 93,000 urban (Si)

households (3 percent of the total) and 36,000 rural (Gun)

households (1%). Since KES has a larger sample size than

KNFS and was undertaken at approximately the same time (and

hence could be matched to KNFS) we could use this to supple

ment KNFS data. Unfortunately, however, matching was not

possible by each Enumeration District but only by the city

and the rural area of each province.

b. The Sample

Out of the 5,420 person sample, only those who

were married once (95.8 percent) and currently married (93.2

percent) and who have no uncertain answers about the related

questions were selected. Among these, those whose monthly

earnings (whether actual or potential) are not described

were excluded. Also excluded were those who have monthly

earnings of more than WlOO,OOO or family income of more

than W120,OOO. This is in order to eliminate the influence
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of extreme values (defined as beyond the mean value plus three

times the standard deviation).

The remaining sample used for our purposes breaks

down as follows:

Urban

Rural

Total

34 and Under

353 (0.21)

233 (0.20)

586 (0.21)

AGE
35 and Over

308 (0.26)

202 (0.15)

510 (0.20)

Total

661 (0.23)

435 (0.17)

1,096 (0.22)

The numbers in the parentheses are the proportion of the total

represented by the remaining sample.

As shown above, only about 22 percent of the total

sample is used for our purposes. The sample for the rural

area, especially of those age 35 and over, is proportionately

less representative than the urban sample since our sample

is biased toward cash earners, whether actual or potential.

c. Variables Used

The variables used are defined as follows:

AGE: Age in years

EDU: Educational level of the wife:

(0) none (1) primary (2) middle (3) high (4) college or

higher
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DOM: Duration of marriage in years

DTH: Number of deceased children

FMP: Practice of contraceptive when needed:

(0) never used because of dissatisfaction with the

contraceptive method, lack of service, opposition

against family planning, and/or lack of interest

(1) used when needed

QLT: Highest level of schooling expected for sons:

(1) primary (2) middle (3) high (4) college (5) overseas

SXP: Sex preference scale (Coomb's sex score: the first

number in each pair shows the number of boys wanted

and the second that of girls. Each pair is arranged

in preference order.):

(1) 0,3 (2) 1,2-0,3 (3) 1,2-2,1-0,3 (4) 1,2-2,1-3,0

(5) 2,1-1,2-0,3 (6) 2,1-1,2-3,0 (7) 2,1-3,0 (8) 3,0

WKB: Years worked before marriage

WKS: Years worked since marriage

WGE: Wife's actual monthly earnings or opportunity earnings

in 10,000 Won

NWI: Household income, excluding the wife's income, in

10,000 Won

ADQ: The wife's subjective feeling about the adequacy of

the present household income level for the family's

needs:
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(1) more than adequate (2) just about adequate

(3) somewhat less than adequate (4) very much less

than adequate

HEL: Husband's education level:

(0) none (1) primary (2) middle (3) high (4) college or

higher

IND: Index of the female industrial structure (defined

above)

UMP: The male unemployment rate, in percent

CEB: Total number of children ever born

PAR: Presence of either husband's or wife's parents:

(0) never (1) at some time, either past or present

WKP: Place of work for the most recent job

(1) horne (2) family farm (3) away from horne

Table III.2 shows the sample statistics, with the mean

and the standard deviation of the variables used in the

estimation. AGE and DOM show that the mean ages at marriage

for each of our subsamp1es are 21.8, 20.4, 20.8, and 19.4,

respectively. Obviously, this is a gross underrepresentation:

The mean age at marriage for the whole sample of the survey

is 23.2 (EPB and KIFP 1977:67). This bias toward selecting

an earlier married group seems to occur because we select

those who are somewhat labor market oriented, which tends

to favor those who have been married longer. EDU, FMP, QLT,
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Table III.2 - Sample Statistics

URBAN RURAL
34 & Under 35 & Over 34 & Under 35 & Over
MEAN SD MEAN SD MEAN SD MEAN SD

AGE 28.49 3.63 40.31 4.00 28.32 4.17 39.49 3.67
EDU 1.69 0.99 1. 34 1.09 1. 22 0.83 0.73 0.68
DOM 6.67 3.85 19.96 5.98 7.54 4.44 20.06 4.97
DTH 0.24 0.53 0.50 0.88 0.30 0.53 0.71 1.01
FMP 0.98 0.15 0.94 0.23 0.94 0.23 0.92 0.28
QLT 3.89 0.47 3.78 0.58 3.61 0.67 3.64 0.60
SXP 6.12 0.96 6.21 1.04 6.39 0.90 6.43 1.00
WKB 3.69 3.11 2.79 3.45 3.76 3.67 2.11 2.94
WKS 4.01 3.24 8.57 5.79 6.59 4.78 12.63 6.80
WGE 2.60 1.68 2.57 1. 57 2.01 1.24 1. 98 1.19
NWI 3.19 2.22 2.85 2.18 2.49 1.82 2.28 2.01
ADQ 2.86 0.99 3.39 0.78 3.03 0.93 3.42 0.76
HEL 2.42 1. 07 2.31 1.33 1. 74 1.12 1. 37 1.18
IND 32.15 1.80 31.90 1. 50 40.29 1.99 39.81 2.50
UMP 9.41 2.07 9.81 1.61 3.12 1.08 3.19 1.00
eEB 2.37 1.29 4.16 1. 55 2.86 1.46 5.30 1. 77
PAR 0.60 0.49 0.70 0.46 0.70 0.46 0.74 0.44
WKP 2.16 0.97 2.38 0.92 2.18 0.78 2.20 0.77



42

HEL, WGE, NWI, SXP, and PAR show distinct regional

differences, while DTH, WKS, ADO, and CEB show age differen

tials.

FMP and SXP show relatively small variation. Since

FMP takes the value one if the woman has ever practiced

family planning when needed and zero if not, its mean value

represents the proportion who practice family planning when

needed. 7 Surprisingly, the FMP value is shown in the table

to be well above the 90 percent level. Obviously, this is

an exaggerated figure since the percentage of all ever

married women who are experienced in using any contra

ceptive method, including sterilization, is 56.6 (EPB and

KIFP 1977:T386). This again must be due to the above

mentioned selection bias in favor of the labor market

oriented group. However, the number well accords with the

percentage of all ever-married women who have ever heard

of any efficient contraceptive method (97.0) (EPB and KIFP

1977:T371). Since our objective in including FMP is to

allow for differences between people in their knowledge

about contraception, we are justified in using the

variable. However, it is bound to be rather weak in its

statistical significance because the percentage of those who

have never used contraception is insignificantly small.
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SXP is another variable which needs discussion. The

variable is centered around the mean value six. The values

within one standard deviation from the mean are 5, 6, and 7,

all of which indicate that two sons and one daughter is the

most desirable number of children. Thus, this variable is

also bound to be weak in its statistical significance.

2. Estimation of the Structural Equation

We estimate the model in linear form, despite

the possible specification error, from the wage equation

which is usually specified in log-linear form (Mincer 1970:

11-12). Using a log-linear form for the wage equation would

cause unwieldiness since our wage equation has as its argu-

ments not only the human capital variables (CEB, EDU, WKS,

WKB) but also aggregate variables such as UMP and IND.

The system as shown in Table III.l is in general

overidentified. The number of exogenous variables# including

the constant term, is 15 while the number of endogenous

variables is 4. For exact identification we would need 12

included variables, but no equation in the system has more

than 11 variables included in the right-hand side, as is

shown below:

Equation
~T

WKS
WGE
C~

Number of included
variables

8
11

9
11
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Except for the case of NWI, IND, and UMP, all other

exogenous variables are noneconomic in nature. The reason

why we include so many noneconomic variables is in order to

control for the differences in life cycle completeness, taste,

and predetermined level of human capital. The side effect

of this would be mUlticollinearity. In order to avoid this,

highly correlated variables are not included in the same

structural equation at the second stage of our estimation.

However, in order to produce a better set of instrumental

variables at the first stage, no variable is excluded from

the reduced form equations.

Division of the sample by region and age is justified

by the results of the Chow Test on each of the reduced form

equations. According to the test, division by region is

meaningful at a I percent significance level for all but the

quality-of-children equation. Subdivision of urban females

by age groups is meaningful at a 5 percent significance level

for all four equations. On the other hand, subdivision of

rural females by age group is meaningful at a 1 percent

significance level for the WKS and CEB equations, but it is

not meaningful for the QLT and WGE equations.

The following adjustments are made in the actual

estimation of the structural equations:

(1) ADQ and IND are excluded from the WKS and WGE
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equation due to their high correlation with NWI (-0.43) and

UMP (-0.90), respectively.

(2) EDU, WKB, and FMP are excluded from the CEB

equation: EDU and WKB due to their collinearity with other

variables8 and the resulting insignificance of the estimates

of their effects; FMP due to the difficulty of measuring the

variable as well as its insignificance. 9 Instead, UMP is

introduced because of its high significance. I O

(3) The relation between QLT and w~S turned out to

be statistically insignificant. Since elimination of one

variable from the equation of the other made the estimates

more stable over different sample groups, QLT is excluded

from the WKS equation and WKS from the QLT equation. 11 For

similar reasons, QLT is excluded from the WGE equation and

WKB from the QLT equation.

a. Supply of Work

Table III.3 shows the result of estimation

for each sample. The estimates of the labor supply equation

do not universally support the prevailing economic hypo

thesis that the wage effect on labor supply will be positive

and that income effects will be negative. There seems to be

some noticeable differences between age groups and regions

in the effects of wages and nonwife incomes on labor supply:

The effect of wage is significant only for urban females,
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Table III.3 - Estimates of Structural Parameters of the
Labor Supply Equation

0.3160.2420.5500.078

URBAN RURAL ALL
34 & Under 35 & Over 34 & Under 35 & Over

R
2

0.256

WGE 0.988***
(0.409)

0.952*
(0.678)

0.230
(0.729)

0.011
(1.752 )

0.727*
(0.462)

CEB 0.535
(0.613)

-0.256
(0.567)

0.505
(1.437)

-0.087
(0.587)

-0.564*
(0.389)

DaM 0.326**
(0.164)

0.231***
(0.086)

0.597*
(0.382)

0.172*
(0.117)

0.461***
(0.066)

WKB 0.157***
(0.053)

0.326***
(0.103)

0.053
(0.065)

0.613***
(0.167)

0.277***
(0.047)

NWI 0.053
(0.073)

-0.423***
(0.159)

0.113
(0.138)

-0.164
(0.284)

-0.154**
(0.075)

EDU -0.697**
(0.386)

-0.727
(0.604)

-0.874**
(0.424)

-0.869
(0.686)

-0.919***
(0.336)

UMP -0.039
(0.078)

-0.121
(0.210)

-0.702***
(0.227)

-1.816***
(0.563)

-0.471***
(0.054 )

PAR 0.039
(0.326)

1. 260**
(0.715)

0.915*
(0.598)

2.629***
(1. 027)

1.247***
(0.333)

WKP -0.347**
(0.815)

-0.290
(0.364)

-0.244
(0.284)

-1.467***
(0.606)

-0.519***
(0.181)

C -0.487
(1.275)

4.845*
(3.612)

2.859*
(2.164)

16.412***
(6.021)

6.082***
(1.324)

df 343 298 223 192 1,086
( )standard error
* 1.282~ t <1.645
** 1.645~ t <2.326
***2.326~ t
NOTE: R2 is reported only as a general indicator of the

strength of the associations and should not be
interpreted in the conventional manner.
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while the significant effect of nonwife income is further

limited to older urban females. Thus, only the older urban

females show statistically significant results for both the

income and the wage variables and for this group, the

elasticity at means is 0.285 for the wage variable and -0.141

for the income variable, the positive wage elasticity being

twice the size of the negative income elasticity. This

coincides with the findings of Mincer (1962) and Cain and

Dooley (1976).

The effect of CEB is statistically insignificant

in all cases, with the signs of its effect varying. DOM,

WKB, UMP, PAR, and WKP have all the expected signs. The

estimated coefficients for DOM show that, on the average,

Korean women spend about one-half of their married years

working. The positive and significant effect of WKB,

when we control for expected wage, tells us that those who

have worked longer and have accumulated more human capital

expect more in the future from the work than just plain

wages. The negative and significant effect of UMP in rural

areas seems to suggest the dominance of the discouraged

worker effect over the added worker effect. This

dominance of the discouraged worker effect seems to be an

established fact in Korea (Kim 1975:106-108). But it is very

'unl:ikel~l' that the lifetime supply of work (WKS) is strongly
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affected by the UMP variable, which represents only the most

recent economic condition of a region. Although the effects

of intertemporal substitution between work and leisure may

not be negligible, the main reason seems to be that the UMP

variable is closely related to the IND variable (-0.90)

which measures the industrial structure of a region in terms

of female sex ratio and hence works as an index of demand

for female workers.

The variables PAR and WKP, which represent the work

compatibility of the wife, are relatively strong and signifi

cant in their effect on the supply of labor, especially in

rural areas. However, the effect of these variables seems

to dwindle away as we move from rural to urban and from the

old to the young. l 2

The effect of the wife's education (EDU) in the

labor supply equation is a puzzle. Its effect is entirely

negative and quite stable over different groups, ranging

from -0.697 to -0.874~ and is significant for the young

groups. As we have argued in the previous section, education

raises not only market earnings, measured or unmeasured,

but also the productivity of nonmarket activities. Since we

control the expected measured market earnings with WGE, which

is itself an estimate (estimated at the first stage of the

regression by all exogenous variables), EDU will have a
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positive effect on the supply of work only if it represents

some unmeasured remuneration expected from work in the labor

market, and if the positive effect of that remuneration is

large enough to balance out the negative effect of increased

productivity at nonmarket activities. Thus, the negative

effect of EDU on the supply of labor implies that, for the

more educated, there is not in general enough unmeasured

income expected from work in the labor market in Korea. So

with the expected wage controlled, the more educated would

not work because their nonmarket productivity is relatively

higher.

In sum, urban labor supply is a function of wage,

given duration of marriage and work experience before

marriage. For younger urban females, the closeness of work

encourages participation in the labor force while higher

education discourages it. For older urban females, the

effect of other income discourages partici.pation, while

having live-in parents as housework substitutes encourages

labor supply. In comparison, the key to rural labor supply

also includes the presence of live-in parents, but unlike

the case of older urban females, opportunities (UMP) are

important--whatever the wage--given work experience before

marriage (WKB) and duration of marriage. More education

discourages participation by younger rural females just as
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for their urban counterparts. Proximity to work encourages

work in the case of older rural females.

b. Fertility

The results of the fertility equation,

presented in Table 111.4, agree in general with our expecta

tions. Fertility, measured by total number of children

ever born, is significantly related to the noneconomic

variables such as age, duration of marriage, and child

mortality, while its relation to the economic variables is

rather weak in significance.

Table 111.4 shows that AGE, DOM, DTH are all signi

ficant at a 90 percent confidence level, with the exception

of the AGE variable for the older rural group. The AGE

variable, reflecting differential fecundity in age, shows

that, with duration of marriage constant, its effect on

fertility is negative for those aged 34 and under but

positive for others. If we sum up the effect of DOM and

AGE together, we can see that, for younger groups, approxi

mately one year would give 0.25 births, which implies that

the interval between births for the younger group is about

four years. This is overestimated by about one year. For

older groups, however, the summed effect of DOM and AGE

is near zero. The child mortality variable (DTH) shows that,

on the average, about one-half of the child deaths are
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Table III.4 - Estimates of Structural Parameters of the
Fertility Equation

URBAN RURAL ALL
34 & Under 35 & Over 34 & Under 35 & Over

QLT

WKS

WGE

AGE

DOM

DTH

SXP

NWI

UMP

c

df

0.519

-0.768
(0.687)

-0.046
(0.076)

-0.117**
(0.058)

0.054***
(0.023)

0.200***
(0.050)

0.427***
(0.096)

0.009
(0.055)

0.039
(0.031)

-0.033**
(0.025)

2.996
(2.681)

343

0.459

-0.405
(0.578)

0.007
(0.050)

-0.122
(0.141)

-0.109**
(0.037)

0.145***
(0.029)

0.621***
(0.095)

0.099*
(0.068)

-0.001
(0.051)

-0.093**
(0.045)

7.430***
(2.715)

298

0.585

-0.357
(0.407)

0.004
(0.097 )

-0.312*
(0.243)

0.046*
(0.031)

0.208***
(0.067)

0.183*
(0.126)

-0.048
(0.084)

0.056
(0.047)

-0.049
(0.090)

2.137*
(1.580)

223

0.189

-1.000
(1.058)

-0.016
(0.048)

-0.392
(0.413)

-0.069
(0.064)

0.079*
(0.053)

0.778***
(0.128)

0.056
(0.118)

0.109*
(0.075)

-0.198
(0.173)

10.523***
(4.280)

192

0.560

-0.645*
(0.407)

-0.001
(0.031)

-0.268***
(0.087)

0.026*
(0.017)

0.120***
(0.017)

0.503***
(0.053)

0.014
(0.040)

0.036*
(0.024)

-0.064***
(0.017)

4.208***
(1.385)

1,086

* 1.282 , t-'1.645
** 1.645' t-'2.326
*** 2.326 ~ t
() standard error

NOTE: R2 is reported only as a general indicator of the
strength of the associations and should not be interpreted
in the conventional manner.
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replaced by new births. When each age group is taken

separately it becomes evident that younger groups have a

weaker replacement ratio than older groups, which reveals

that the intervals were not long enough for younger groups

to fully replace the child-deaths.

The effect of economic variables such as QLT, WGE,

and NWI agrees in general with our expectation, although

those variables are rather weak in their statistical signifi

cance. The child education variable (QLT) and the wage

variable (WGE), constituting the direct and indirect cost of

children, all show a consistently negative relation with

fertility. Interpreting the estimates literally, about 6

years more of desired education would lead to one less

child, and about W80,000 more in the monthly earnings of the

wife would lead to one less child in urban areas, while

W30,000 more in rural areas would accomplish the same thing.

Taken together, these two variables are the most important

negative factors. The income variable (NWI) gives a less

consistent result. Its effect on fertility is significantly

positive only for the older rural group. Comparing the wage

and the income effect, the absolute negative effect of

wage is about seven times greater than the absolute positive

effect of income; the elasticity at the mean is about six

times greater.
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Years worked since marriage (WKS) does not seem to

have any significa~t or systematic effect on CEB. Somehow,

this is consistent with the result shown in Table 111.3,

indicating that the effect of fertility on WKS is also

insignificant.

Male unemployment rate (UMP), on the other hand, shows

a strikingly consistent effect on fertility. Since it

represents the business condition of a region only for the

most recent years and hence reflects the intertempora1

substitution effect, if any, of business conditions on

fertility, its effect on fertility should be rather weak.

The negative effect of UMP on fertility thus seems to derive

from its negative correlation with the industrial structure

variable (IND), as was discussed in the previous section.

However, the positive relation between IND and CEB is not

readily convincing since IND measures the supply of female

jobs or the demand for female workers. This becomes more

convincing when it is considered that, where female jobs

are relatively more abundant, (1) work in the labor market

is more compatible with child rearing (MCCabe and Rosenzweig

1976), and (2) the economy of the region is less industrialized.

Both favor higher fertility.

Sex preference (SXP) measured with respect to boy

preference seems to have a weakly positive effect in general
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on fertility. Its effect is statistically significant only

for the older urban group. The preference for sons persists

strongly in Korea. It has been found that, while half of

the couples with two sons are practicing contraception, only

eight percent of those with two daughters are doing so

(KIFP 1974). The reason why we do not have a strong positive

effect for son preference from the estimated fertility

equation seems to be that the: majority in the sample prefer

to have two sons and one daughter with little variance in

their preference scale (see Table III.2).

In general, given age and duration of marriage,

fertility is negatively related to child cost, especially

opportunity cost (WGE), and positively related to the level

of other income sources and the economic condition of their

locality. About one-half of the child-deaths are replaced

by new births. Urban females appear especially sensitive

to the economic condition of their locality. Higher

opportunity costs discourage the fertility of young urban

females while boy preference encourages that of older urban

females. Higher opportunity cost also discourages the

fertility of young rural females. More other income

encourages that of older rural females.
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c. Quality of Children

The quality of children equation in general

meets our a priori expectations. With the exception of the

older rural group, the equation for each group has five

significant variables out of the seven included. There is

no significant variable which does not comply with our

expectations (see Table II1.5).

Number of children ever born (CEB) shows the

expected negative effect on QLT for each group, although

only half of the results are significant. For younger

groups one additional child reduces the educational level

desired by parents by about 0.1, that is, by about four or

five months of education, since each unit of the educational

level is about four years. The elasticities at means are

-0.064 and -0.065, respectively.

Wife's monthly earnings (WGE) and monthly household

incomes other than the wife's (NWI) also show very

consistent results. With ·the exception of the effect of WGE

for the younger urban group, the effect of WGE and NWI is·.

positive as expected. Using the same units, the effect of

WGE is two to five times more than that of NWI, based on the

size of its coefficients and on elasticities at means. With

an equal household income, wives who have higher potential

wages want to have their children more educated.
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Table 111.5 - Estimates of Structural Parameters of the
Quality of Children Equation

URBAN RURAL ALL
34 & Under 35 & OVer 34 & Under 35 & Over

WGE

CEB

EDU

DTH

NWl

WKP

c

df

0.108

-0.021
(0.050)

-0.104*
(0.028)

0.080*
(0.054)

0.040
(0.050)

0.027**
(0.012)

-0.036*
(0.028)

4.041***
(0.110)

346

0.095

0.200***
(0.065)

-0.003
(0.062)

-0.011
(0.059)

-0.081*
(0.063)

0.057**
(0.016)

-0.078**
(0.036 )

3.359***
(0.313)

301

0.097

0.182*
(0.119)

-0.082**
(0.039)

0.127*
(0.078)

0.015
(0.085)

0.025
(0.026)

-0.111**
(0.056;

3.502***
(0.250)

226

0.029

0.046
(0.177)

-0.133
(0.133)

0.162*
(0.070)

0.118
(0.113)

0.028
(0.031)

0.010
(0.063)

3.971***
(0.973)

195

0.058

0.166***
(0.044)

-0.043***
(0.016)

-0.024
(0.037)

0.016
(0.027)

0.036***
(0.009)

-0.071***
(0.021)

3.358***
(0.095)

1,089

* 1.282 ~ t <1.645
** 1.645 ~ t <'2.326
*** 2.326 ~ t
() standard error

NOTE: R2 is reported only as a general indicator of
the strength of the associations and should not
be interpreted in the conventional manner.
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Table III.S also shows that, with other things

equal, those who are more educated and those who are working

in a more compatible work-place want higher education for

their children. The effect of education, when significant,

varies from 0.08 to 0.16. The rural people seem to have a

higher aspiration for their children judging by the size of

the coefficient alone. However, if we look at the elastici

ties at the means, which show a relatively small variance

from 0.033 to 0.043, this is evidently due to the regional

difference in the mean educational level (1.688, 1.344,

1.223, 0.733).

Child mortality shows the least satisfactory result.

Only for the older urban group does the DTH variable have a

negative and significant effect. For the rest of the

groups, it shows an entirely insignificant effect. This may

be partly due to the fact that, for the individual household,

especially for the young, the child mortality is relatively

small compared to the number of children ever born

(0.24/2.37=0.10, 0.50/4.16-0.12, 0.30/2.86-0.11, 0.71/5.30=

0.13). The child mortality rate in regional units may be

a more appropriate measure of the risk of investment in

children.

For Korean women generally, there is a substitution

effect between the quality desired and the number of children
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ever born. Given the number, the quality of children desired

is a positive function of the household's resources (WGE and

NWI) and closeness of work (WKP). "Other income" and close

ness of work encourage higher education of children for

urban females. The education of children is discouraged by

an increase in the number of children but encouraged by the

educational level of mothers for younger urban females.

Older urban females are positively influenced by higher

market earnings, but child mortality discourages their

desire for child education. For younger rural females,

more wages, higher education, and closeness of work

discourage child education while number of children dis

courages it. Only the educational level of women appears to

be a positive factor for older rural females.

d. Wage

Table III.6 shows that the variables related

to human capital formation have, with the exception of WKB,

expected effects on the wife's monthly earnings (WGE). It

seems that the effect of these variables is more accentuated

for the urban and young than for the rural and old,

indicating that an increasing sensitivity to economic

variables accompanies the modernization process. The

presence of a child seems to have a negative effect which
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Table III.6 - Estimates of Structural Parameters of the
Wage Equation

URBAN RURAL ALL
34 & Under 35 & OVer 34 & Under 35 & Over

WKS

CEB

EDU

WKP

AGE

WKB

HEL

UMP

0.493***
(0.127)

-0.990***
(0.295)

0.754***
(0.154)

0.281***
(0.106)

0.052
(0.047)

-0.073**
(0.042)

-0.095
(0.138)

0.013
(0.051)

0.240

0.084*
(0.051)

-0.092
(0.121)

0.535***
(0.110)

0.144**
(0.087)

o. f)21
(0.024 )

-0.053**
(0.028)

0.224***
(0.082)

-0.024
(0.051)

0.129
(0.134)

-0.519*
(0.400)

0.322**
(0.155)

0.087
(0.115)

0.051*
(0.039)

0.004
(0.025)

0.194**
(0.107)

0.113
(0.107)

0.063

0.018
(0.047)

-0.146*
(0.093)

-0.095
(0.157)

-0.079
(0.140)

-0.028
(0.026)

-0.040
(0.038)

0.157*
(0.108)

0.203*
(0.130)

0.211

0.069**
(0.033)

-0.234***
(0.076 )

0.506***
(0.063)

0.164***
(0.047)

0.027**
(0.016)

-0.023*
(0.014)

0.140***
(0.046)

0.036**
(0.018)

C -0.014
(1.128)

0.197
(1.046)

-0.075
(0.819)

3.089*** 0.266
(1.285) (0.258)

df 344 299 224 193 1,087

- R2 turned out to be negative
* 1.282 ~ t<1.645
** 1.645 ~ t <'2.326
*** 2.326 ~ t
() standard error

NOTE: R2 is reported only as a general indication of the
strength of the associations and should not be
interpreted in the conventional manner.
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is larger in absolute value than the positive effect of three

years of education. The direct effect on WGE of the wife's

educational level is about twice as much as the indirect

effect of the husband's educational level, when significant.

For a given year, years spent on work after marriage (WKS)

shows a greater impact on WGE than the age of the woman.

The negative effect of work experience before

marriage (WKB) remains a puzzle. This may be due to its

negative collinearity with AGE (-0.16) and DaM (-0.27), which

are highly correlated with WKS (0.47 and 0.51, respectively).

However, its simple correlation with WGE is not very high

(0.03). Neither is its correlation with EDU serious in any

direction (0.08). Considering the result from the work

equation (which shows a strong positive effect of WKB on WKS)

and the result above (which shows a strong negative effect

of CEB on WGE), we could interpret this anomaly as follows:

Those who work before marriage are forced to do so by

economic necessity, and so the jobs they choose are likely

to be marginal in paYment levels. Once having entered the

labor market, they are more likely to work after marriage.

However, marriage and child-rearing separate the periods of

pre-and post-marital work. In other words, Korean women

retire when they get married or when they have children,

and then start allover again when they re-enter the labor
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market. When they re-enter the labor market they are likely

to go for jobs similar to those which they were engaged in

before marriage.

The work compatibility variable (WKP) shows a posi

tive relation with WGE, as expected for all but the older

rural group. On the other hand, the male unemployment rate

presents another puzzle with its positive and significant

effect on WGE for the older rural group. The male unemploy

ment rate, intended to reflect the lifetime business condi

tion of a region, actually represents differences in

temporary business conditions between regions. A possible

reason why it has a positive effect on WGE may be that the

wage variable measures not the hourly rate but the m~thly

earnings: Those who live in places where the male unemploy

ment rate is high may work longer at the same wage rate

in order to make up for the probable future decrease in

household income. Another possible reason is that a high

male unemployment rate may indicate a greater relative

degree of industrialization and so a higher average wage for

employed females.

In all, market earnings of women are a positive

function of their own human capital levels (WKS, EDU, AGE),

of their husbands' educational levels,and of the economic

condition of their locality (UMP), and a negative function
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of their lifetime fertility, closeness to work and number of

years worked before marriage. For urban females, human

capital levels of women and closeness to work are important

factors in determining their wage earnings. Lifetime

fertility and husband's level of education are additional

factors: the former for younger, and the latter for older,

urban females. In contrast, lifetime fertility and

husband's level of education become the key factors for

rural females. Educational level and age are additional

factors in determining the wage earnings of younger rural

females,while the economic condition of the locality and

the number of years worked before marriage determine that

of older rural females.

3. Summary of Findings

In general, there is a consistent substitution

between the quantity and the quality of children. If the

quality of children represents the direct cost of raising

children, the market wage of the mother represents the

opportunity cost of raising children. The market wage has a

powerful negative effect on fertility, especially for the

young. This negative effect overwhelms the positive effect

of "other" household income. From the positive effect of

wages on the quality of children, we can say that those who

have a higher expected market wage substitute quality for
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quantity of children.

The number of years worked since marriage does not

seem to be definitely related to either the quantity or the

quality of children. However; if we consider the f~~t that

years of work affects the market wage of women positively,

and that the market wage in turn reduces the quantity of

children, it is evident that years worked would have a

negative effect on the quantity of children. In other words,

the indefinite relation between labor supply and fertility

seems to be due to controlling for the expected wage. The

wage also seems to be a powerful factor in the supply of

work, especially for the urban females. The number of

children ever born seems to discourage the supply of work,

although this is not observed for any specific sample group.

The following differences are observed between

different regions and age groups:

(I) Given duration of marriage, taste (WKB), and

compatibility of work, whether compatibility involves

closeness of work or presence of live-in parents, the

determinants of the supply of work vary between regions

and age groups. Opportunity earnings in the labor market

are an important factor in urban areas, just as business

conditions are in rural areas. Higher educational levels

discourage younger females, whether urban or rural.
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(2) Determinants of market earnings also differ

between regions and age groups. Human capital levels and

proximity to work are important determinants in urban areas,

while lifetime fertility and husband's educational level

are important in rural areas.

(3) Determinants of fertility do not show

noticeable differences between regions, except that urban

females show high sensitivities to the regional economic

condition. Younger females, whether urban or rural, are

sensitive to the opportunity costs of raising children.

(4) Child education is encouraged by the

availability of financial resources and the closeness of

work in urban areas. In comparison, only parent educational

levels matter in rural areas. Substitution between the

quantity and the quality of children is observed for younger

females, whether urban or rural.
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FOOTNOTES

CHAPTER III

1
As a measure of work-compatibility they rank female

occupations by the number of children ever born to all
married women 35 and above. They define the female potential
wage rate (E(WAGE)) as

E(WAGE) = (1 + 1/2 (SEE)2) exp(ln WAGE)

In WAGE = f (EDUCATION, EDUCATION2, AGE, AGE2, EDUCA
::: TION x AGE)

where SEE is the standard error of the residual in the
relevant In WAGE prediction equation.

2people who work longer years before marriage may
either originally have or later develop tastes that differ
from those of people who never work. WKB then reflects
these differences in tastes.

3Longer years worked before marriage (WKB) may also
imply shorter years worked after marriage (WKS) or fewer
years left for births.

4Th i s holds also for the lifetime supply of work
because better business condition (represented by a lower
male unemployment rate) would mean higher labor force
participation by both sexes. This, in turn, implies more
employment for both sexes. The resulting employment rate,
however, may not be higher.

5Although knowledge of contraception may well be
exogenous, practice of contraception is more likely to be
endogenous if we assume no interpersonal difference. in
knowledge or availability of contraception. However, in
Korea, there appear5to be notable differences in the
availability of contraception, not only between individuals
in a region but also between different regions, especially
in rural areas. The purpose of including the FMP variable
is to capture these differences.

6HEL is an important IItaste ll factor related to (1)
expected lifetime income, (2) costs of nonmarket activities,
and (3) the informational variables noted in the text. There
fore, it is very likely to affect WKS, CEB, and QLT, as well
as WGE. The reason.'; why we exclude it from other equations
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is that it seems to have substantially the same effect as
EDU, which is highly correlated to it. This is actually
found to be the case in our sample.

7The percentage of currently married fecund is 81
percent. Those currently married fecund who want no more
children amount ~o 72 percent. Therefore, 56 percent are
in need of family planning.

8EDU is highly correlated with many variables while
WKB is correlated with DOM (-0.27). These collinearities
become evident when we consider that the following would
approximately hold:

AGE = 6 + Years of Education + WKB + DOM

9Selec tion of a family planning variable requires
caution. Use of contraception in itself is not so important
as the fecundity of the woman and the efficiency of the
contraception in affecting fertility. Although we could
assume that the fecundity of women is distributed normally,
fecundity does matter when the use of contraception is
involved. That is, those who have an excessive number of
children use contraception more intens±v~ly.Therefore,
without any proper control over the difference in individual
fecundit}'l we would observe that more children "result from"
use of contraception! However, allowing for the difference
in individual fecundity is not very easy. For this reason,
we measured the family planning variable (FMP) as the use of
contraception after the desired number of children is
attained. The variable, thus defined, turned out to be
entirely positive and insignificant. One possible explanation
is that those who have high fertility but do not practice
contraception may exaggerate their desired number of children
in order to justify their excess number of children. Another
possibility is that those who tried at least once failed to
persist because the cost of contraception was too high or
the reliability too low. Still another possibility is
that since the majority of those who need contraception have
some knowledge of contraception (0.977, 0.942, 0.916 in our
sample), the nonuse by an insignificantly small group does
not matter, and its negative effect is swept away by other
powerful variables. The last seems to be the main factor in
our case.

lOAS discussed later, UMP is highly correlated with
IND (-0.90) and so works as a proxy for IND, which measures
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the industrial structure of a region. Since industrial
structure does not change in the short run, its relation
to fertility is not unreasonable.

llCain and Dooley (1976) noted similar findings for
their fertility and labor supply equations.

l2The following could be the reasons: (1) Relatively
more modern living patterns in urban areas through living
in apartment houses, and/or the introduction of modern home
facilities, such as washing machines or refrigerators, which
greatly reduce the effort of housekeeping. (2) Availability
in urban areas of young female migrants from rural areas to
act as relatively cheap household helpers in addition to, or
in the absence of, parents. (3) Relatively shorter periods
of work, to be explained in the equation for the young.



CHAPTER IV

FERTILITY AND LABOR FORCE PARTICIPATION OVER TIME

The objective of this chapter is to determine

whether the relationships exhibited in cross-section data

hold true over time. The simultaneous equation system used

in the previous chapter will be adapted to fit the nature

of time series data. First, wages will be considered

exogenous. Although the supply of labor must have played

some role in deter.mining the market wage, demand seems to

have played the major role, shifting constantly upward

through the rapidly expanding export industries. Secondly,

the quality of children index will be replaced by a cost

index of child raising. This cost index, measuring the

change over time in the direct cost of raising children, also

will be considered exogenous. Thus, unlike the previous

chapter, all the cost variables are treated as exogenous

here.

The first half of the chapter will be devoted to

calculations of the direct child-rearing cost and the recent

annual cost index of child rearing in Korea. The latter

68
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half of the chapter describes what has recently happened to

fertility and to the labor force participation of Korean

women.

A. The Direct Cost of Raising Children in Korea

1. Some Methodological Approaches

Espenshade (1972) divides efforts to estimate the

direct cost of raising a child into three methodological

approaches as follows: (1) the relative expenditure scales

needed for children in an adult male equivalency ratiol; (2)

the incomes needed to maintain a physiologically sufficient

standard of living for families with different numbers of

children; (3) the incomes needed to maintain an equal

standard of living for families with different numbers of

children.

According to Espenshade, the first two methods do not

consider either changes in the standard of living and

consumption expenditures over the family life cycle, or

differences in consumption expenditures due to the birth of

children. The third method takes these factors into

consideration, using the proportion of food expenditure to

the total family income as the index for the standard of

living (Espenshade 1974). An increase in the number of

children would imply either a lower standard of living with
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income the same or a higher income level with the standard

of living the same. The difficulty with this approach is that

the standard of living index changes over the family life

cycle. That is, as children age and consume more food, the

ratio of food consumption to the family income is most

likely to change. If the standard of living index is

changing over the family life cycle we must have some

reference life cycle standard of living index for comparison.

For example, we could build one from longitudinal data for

a nuclear family with no child, which may look like the So

curve in Figure IV.I.

Setting up an So curve, however, is not an easy job

considering the paucity of the data in this area. Therefore,

we obtain the total cost of child raising by directly

comparing consumption expenditures for families with

different numbers of children. If we consider Cl and Co

as the total expenditure curves for the one-child family

and the no-child family, the difference between them could

be considered as the direct cost of one child.

By adopting this simple procedure, we take a great

risk of getting biased estimates for the following reasons:

The level of consumption expenditure is not only a function

of the family size but also that of the level of family

incomes. If family sizes are not related in any way to
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Yo= Income o,f Husband-l'life
Family

Cl= Food Consumption of
One-Child Family

11- Hypothetical Income needed
for One-Child Family to
keep the Standard of
living =So

Co=Food Consumption of

J
Husband-Wife Family

-----------

INCOME

Food
consumption

AGE

Standard
of

Living
Index

So= Standard of Living
Curve for the
representative
Husband-Wife
Family

e • . .

Mean Age at Marriage AGE '

Figure IV.l - Hypothetical Lifetime Standard of Living Curve
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family incomes, then our simple method will not have serious

problems. However, family size is not likely to be

independently distributed from family incomes. If it is

positively related to family income then our method will over-

estimate the expenditure attributed to the presence of

children. The converse will hold if family size is negatively

related to the family income. The latter case is more likely

judging from the result of the previous chapter which says

that higher family income (wife's income plus all other

income) encourages the expenditure on children in the form of

higher education while it mayor may not encourage larger

family size depending on the composition of the family

income.

With all these possibilities known there is still no

way to control income properly given the paucity of data in

this area. One way to handle this problem is to eliminate

extreme income or expenditure classes. By this, severe

biases may be prevented. It is hoped that within well-limited

income levels consumption expenditures depend more on family

sizes than on family incomes.

2. The Data

The data come from the 1973 Family Income and

Expenditure Survey which enumerated 1,750 salary and wage

2earner's households quarterly. Out of the total sample, 979
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nuclear families (no one in the family older than the house

hold head), of which the head is a male below age 60, were

selected. The highest 11.3 percent of the income class was

excluded from this sample again. Also about 15 percent of

the upper expenditure class for each family size group was

excluded (for 2-person families, 16.1 percent; 3-person

families, 12.4 percent; 4-person families, 15.0 percent; 5

person families, 16.3 percent) in order to eliminate the

influence of extreme values. Finally, we limit ourselves

to families whose last child is younger than 20 years old,

and whose size is smaller than 6 including parents. But

due to the smallness of the sample the difference in sex of

the children is not considered. The sample used is as follows:

Family size Sample size

2 44

3 120

4 162

5 180

6 122

Total 628

3. Direct Cost of Children and Its Composition

The first step involves calculation of the

monthly average consumption expenditure of the no-child

family by age of the household head (Appendix II.2.A).



Ideally we would like to estimate the monthly average

consumption expenditure by age of the household head by

adding quarterly data together to make an annual average

and then dividing by 12. That is,
T 4

X = (1/12)~ (~X.) (l/T). s1.
1.=ls

where X = average monthly expenditure, Xsi = quarterly

expenditure of sample i, and T = sample size.

However, due to a deficient sample size, it was not

possible to get the averag~ for each season by age of the

household head. Thus, we just averaged out the data by

the monthly unit and disregarded the seasonal difference.

T
X = (1/3) L X s i (l/T)

i=l

for whatever available (Xs) 's for sample i.

As a result, for age groups less than 25 or more

than 35, which include relatively few cases, monthly

average consumption reflects seasonal factors to a great

extent (see Appendix II.2.A). We tried to adjust this

by a 5-year moving average but it didn't help very much in

estimating the cost. It seemed that a lO-year moving

average might as well do, and this is what we are actually

doing by selecting for comparison those no-child families

whose head'sages are within one standard deviation

of the mean head's age of the families
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with the reference number of children. As Appendix II.2

shows, those standard deviations are around 5.

Next we calculated the monthly average expenditure

of households classed by number of children and the mean and

standard deviation of the father's age by the age cohort

of children (Appendix II.2.B and C). Only the expenditures

for 3- and 4-child families are considered relevant

because the desired number of children has been around three

for recent years in Korea. For convenience in the use of

the data, the age of children was classified into 4 cohorts

(0-3, 3-6, 6-14, and 14-20) and households classified and

their monthly average consumption expenditure calculated

accordingly. Also the mean and the standard deviation of

the father's age were calculated so that the average monthly

consumption expenditure of the households with children can

be compared with that of those without children for the

same life cycle stage.

Then we calculated the cost of raising children up

to age 20 for 3- and 4-child families (Appendix II.3). The

monthly average child-raising cost was calculated by the

age cohort of the last child by subtracting from the monthly

average consumption expenditure of households with children

(group 1) that of those without children (group 2). Group 2

includes those households whose head's age is within 1
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standard deviation of the mean age of heads of households

with children. That is, the monthly average child-raising

cost (AX) of N number of children of which the last child is

within the age cohort of C is calculated as:

a+s
A xN , C = xN , C - ~ Xj / (2. s)

j=a-s

where a and s = the mean and the standard deviation of ages

of heads with N number of children and the last child's age

c, and j = head's age for no-child families.

The reason for not comparing households with heads

of the same age but still limiting the range of comparison

is that: (1) ages of fathers may not be the same while

ages of their children may be, (2) the often insufficient

sample of childless households to compare with and (3) the

difficulty of defining in a single number the standard of

living by age.

The total cost of children by family size is then

derived in the following three ways:

(1) Adding up the annual average cost of children

~i) by the cohort (i) of last child with the length of each

cohort (i) as the weight3• That is,

cos~ -z; (AXi .ti )
i
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(2) Discounting the above at the real interest rate

of 7 percent with hypothetical duration of marriage as the

discounting period (Ti) (see Appendix II). That is

COSTB =~(AXi.ti)/(l + O.07)Ti
i

(3) Considering the survival ratio of the children

(Ii) (see Appendix II). That is,

COSTC =1:li ~Xi.ti)/(l + O.07)Ti
i

4. The Direct Cost of Children Index

The composition of child raising cost by family

size derived in Appendix II.3 holds as that of the average

per child cost for 3- and 4-child families. We use the

discounted figures (proprotionC) in building up the cost of

children index.

Table IV.2 shows the cost of children index for the

period of 1958-1975. It is derived by taking the weighted
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average of the consumer price index by each item (Table IV.l),

with the composition in Appendix II.3 (proportionC in A and

B) used as the weight. Two series of index numbers are

created accordingly, as we have two different cost

compositions.

B. Time Series Analysis of the Fertility and the Labor Force

Participation of Korean Women
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Table IV.1 - Index Ntunber of Seoul Consumer Prices

All Food & Fuel &
Year Items Beverages Housing Light Clothing Misc.

1958 25.6 22.5 33.3 29.1 33.0 27.4

59 26.5 22.4 36.2 32.0 32.0 29.8

60 29.1 25.6 36.9 33.3 32.6 30.7

61 30.9 27.9 36.5 39.3 34.1 33.3

62 32.9 30.2 39.5 42.0 34.6 35.1

:63 39.7 40.1 45.5 42.6 39.5 38.1

64 51.4 54.7 52.7 48.1 55.4 44.8

65 58.4 59.3 59.4 58.4 67.6 54.0

66 65.4 63.9 70.3 68.3 76.4 63.0

67 72.5 68.9 83.9 80.7 85.1 69.9

68 80.6 76.5 89.2 90.4 89.9 80.2

69 88.7 85.5 94.1 94.7 95.4 89.4

70 100.0 100.0 100.0 100.0 100.0 100.0

71 112.3 117.0 106.6 107.6 107.8 109.7

72 125.6 132.4 117.6 121.0 118.9 121.5

73 129.5 136.3 122.0 128.4 131.1 121.5

74 160.1 172.6 141.1 184.9 154.8 145.3

75 202.2 229.4 170.5 211.1 181.3 178.2

76 231.6 270.7 195.2 220.8 204.0 197.6

77 257.2 302.8 211.4 256.5 225.4 218.7

Source: EPB 1977 I:171.
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Table IV.2 - Trend in the Cost of Child Raising

Number of Children
Year 3 4

1958 26.2 25.8

59 27.1 26.7

60 29.2 28.9

61 31.2 40.0

62 33.4 33.2

63 40.5 40.5

64 52.1 52.3

65 58.8 58.8

66 65.8 65.6

67 73.0 72.7

68 80.8 80.4

69 88.7 88.5

70 100.0 100.0

71 112.8 113.2

72 126.4 126.9

73 130.3 130.8

74 161.3 162.1

75 205.4 207.2
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1. Trend of the Relevant Variables

In the previous chapter the effect of a variety of

variables on the fertility and the supply of work of married

women has been estimated. The objective of this section is

to see what has happened over time to these variables and

what has been their effect on fertility and labor force

participation. Since we do not have time series data for

each of these variables exclusively for married women, we do

not try to measure the effect numerically. The direction

rather than the magnitude is desired to be shown.

a. The Relative Cost of Children

As shown in Table IV.2 the direct cost of

children index has been rising steadily; the index for 1975

is about 6 times as high as that for 1958. Considering this

index alone, we might say that it played some role in the

decreasing fertility rate, but we do not yet know what

has been happening to the price of other goods during the

same period. If the price of goods which are substitutes

for the services of children rises more than the cost of

children, people will opt for the services of children. Thus,

it is the trend of the relative price rather than the

absolute price that is relevant.
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Table IV.3 shows the trend in the relative cost,

which is derived from dividing the child cost index by the

consumer price index of the same year. As Figure IV.2 shows,

these indices have been fluctuating around the mean value of

1.010. Noteworthy is that the relative cost index for four

children starts from a lower position but ends up with a

higher position than that for three children. This seems to

coincide with the recent decrease from four to three in the

desired or ideal number of children (see Table IV.5)

b. Income, Employment, and the Industrial Structure

Table IV.4 and Figure IV.3 show the trend in some

economic variables which are related to income, employment,

and the industrial structure. Except for the male employment

rate, which is expressed in percentage, all variables in

Table IV.4 are expressed in index numbers. The wage variable

is meant to represent the trend in the female wage rate.

This is because, as seen in Appendix III.3, the manufacturing

industry has been the most rapidly expanding industry for female

workers, not only in their size but also in their proportion

to total workers. The general economic condition of the

country which leads to the demand for female workers is

represented by the male employment rate. The last two

columns in Table IV.4 show what has been happening to the

industrial and the occupational structure for female workers.

Following Bowen and Finegan's example, these indices are
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Table IV.3 - Trend in the Relative Cost (COST ) Index
CPI

Year AC 3 AC 4

1958 1.024 1.012

59 1.024 1.009

60 1.003 0.993

61 1.011 1.003

62 1.015 1.008

63 1. 020 1.019

64 1.013 1.017

65 1.007 1. 007

66 1.006 1.004

67 1.008 1. 003

68 1.002 0.997

69 1.000 0.997

70 1.000 1.000

71 1.005 1.008

72 1.006 1.010

73 1.007 1.010

74 1.007 1. 013

75 1.016 1.025
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Table IV.4 - Trend in Some Economic Variables

Male 3 Fema1e 3

Household 2
Female

Employment Industrial Occupational
Year Wages1 Income Rate Composition Composition

1962 59.6 77.0

63 56.7 53.0 91.3 0.386 0.375

64 53.3 43.7 91.2 0.388 0.376

65 55.7 50.6 91.6 0.385 0.370

66 58.6 64.8 91.9 0.380 0.372

67 64.7 90.0 93.3 0.375 0.366

68 73.7 93.1 94.4 0.374 0.362

69 89.7 98.7 94.9 0.368 0.364

70 100.0 100.0 94.6 0.367 0.367

71 106.1 105.1 94.8 0.369 0.364

72 110.0 108.1 94.4 0.367 0.362
,

73 118.5 111.4 95.0 0.368 0.361

74 129.6 105.6 95.1 0.365 0.359

75 130.3 111.5 95.0 0.363 0.355

76 153.3 130.4 95.0 0.357 0.355

77 95.4 0.351 0.351

1 Index numbers of real wages in manufacturing
2 Average real household income of salary and wage earners

in all cities, deflated by index numbers of Seoul consumer
price

3 Calculated from Appendix Tables III.3 and I1I.4 standard-
ized by 1970 female ratio in each industry and occupation

Source: EPB 1977 I:62, 91
EPB 1976-1977
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Table IV.5 - Desired or Ideal Number of Children

ALL URBAN RURAL
Daugh- Dif- Daugh- Dif- Daugh- Dif-

Year Tot Son ter ference Tot Son "ter ference Tot Son ter ference

1958 4.4 2.7 1.7 1.0
1959 5.5
1962 4.4 2.6 1.8 0.8
1964 3.3 2.0 1.0 1.0
1965 3.9 2.4 1.5 0.9 3.5 2.2 1.3 0.9 4.1 2.5 1.5 0.9

3.2 2.0 1.2 0.8
1966 3.2 2.0 1.2 0.8

3.9 2.4 1.5 0.9 3.6 2.2 1.4 0.8 4.1 2.5 1.6 0.9
1967 3.9 2.4 1.5 0.9 3.5 2.2 1.3 0.9 4.1 2.5 1.6 0.9

3.2 2.0 1.2 0.8
1968 3.9 - - - 3.6 - - 4.1

2.7 1.7 1.0 0.7
1970 3.7 2.2 1.5 0.7
1971 3.7 2.2 1.5 0.7 3.4 2.1 1.3 0.8 4.2 2.4 1.8 0.6

3.6 2.2 1.4 0.8 3.4 2.1 1.3 0.8 4.0 2.4 1.6 0.8
3.1 1.9 1.2 0.7

1973 3.7 2.2 1.5 0.7
3.0 1.9 1.1 0.8

1974 3.2 3.0 3.6

Source: EPB and KIFP 1977:T342
"Jong 1976:232

Yi 1976:84 co
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built on the assumption that the sex composition of the year

1970 in each industry and occupation also holds for other

years; that is, they are sex standardized figures with the

year 1970 as the reference year. With the sex composition

of each industry and occupation assumed the same these

indices show the overall direction in which the structural

changes occur; a lower index indicates lower demand or less

jobs available for female workers.

Figure IV.3 shows that income and employment have

been steadily increasing since 1962. Except for the earlier

period before 1967 the wage index shows a steeper slope than

the household income index. Thus, if the result of our cross

section analysis that the wage effect outweighs income

effect holds over time and if the wage in the manufacturing

industry properly represents the female wage rate, then we

surely expect a lower fertility and an increased female

labor force participation. Unlike the employment rate, which

implies a higher labor force participation rate for women,

the structural index for the female workers, whether

industrial or occupational, dictates a lower labor force

participation rate. The reason for this downward structural

demand for the female workers lies in the relative under

development of the agricultural sector which has the

highest female ratio (0.422 in 1970): its relative
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importance in the share of total employees has decreased

from 0.606 in 1963 to 0.399 in 1977 (see Appendix III.l,

III.2). However, this structural index for female workers

seems to have a major difficulty"if used as the basis for

prediction. That is, the female sex ratio in each industry

or occupation has been changing no less than the relative

proportion of each industry or occupation (see Appendix

III.3, III.4) in total employees.
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c. The Trend in Other Variables

Variables related to the achievement and maintenance

of the desired or ideal number of children such as the

practice of contraception, infant mortality, and sex

preference all seem to have contributed in some way or

another to the reduction of the fertility of Korean women

recently. As Table IV.5 shows, the desired or ideal number of

children has decreased from 3.9 to 3.2 in 1974. If we

approximate actual fertility by the level of the total

fertility rate for the same year, we would say that the

excess fertility has decreased from 0.6 in 1965 to 0.4 in

1974, and this reduction in excess fertility we would

attribute to the increased use of contraception during the

period (Table IV.6). The reduction in the infant mortality

rate, on the other hand, should have played same role in
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Table 1V.6 - Trend in Other Variables
~

Contraceptive1 Infantt' High Schoo1 3 Persons per4

Year Practi6::'e Rate (%) Mortality Entrance Ratio Household
ever current

1961 5.71
1962
1963
1964 12 9 62
1965 46 35.7
1966 58 33.6 5.62
1967 28 20 54 39.3
1968 50 38.7
1969 53 41.9
1970 57 44.9 5.37
1971 44 25 43 47.1
1972 38 46.5
1973 55 36 33 47.3
1974 63 40 48.7
1975 56.0 5.13
1976 63 44 58.2

1
Sources: KIFP 1978:27

2
EPB and KIFP:lOl

3 4
EPB 1977 1:221,17



reducing the desirednumber of children, by making the

parents more certain of succeeding in raising their children

to adulthood. The son preference, however, seems to have

been persistent throughout the years and hence to have played

relatively little role in reducing either the desired or the

actual level of fertility. The difference between the

desired number of sons and that of daughters ranges from

0.7 to 0.9 while the desired number of children ranges from

3.0 to 3.9 for the same period (Table IV.5).

There has been a steady increase in the general level

of education recently in favor of fertility reduction

through more efficient and extensive use of contraceptive

techniques and the higher child raising cost--either direct

rearing and schooling costs or the opportunity cost of their

time. The effect on labor force participation, however, is

not considered to be significant according to our cross-

~section analysis and the result of other recent research

(Han 1977) which finds that only one-third of highly educated

women (college graduates) participate in the labor force

compared to the 40 ·:J?>erc·ent level .f'ar:·all women.

There seems to be some changes in family composition

too. According to Cho (1971), 27 percent of all Korean

families were three generation extended families in 1960, but

this ratio declined to 24 percent by 1966, due mainly to the
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decline occurring in urban areas (from 19 to 16 percent).

From the result of our cross-section analysis it can be

inferred that this transition away from the extended family

system would have reduced in some degree either the

fertility or the labor force participation rate of women,

or both, since it means fewer cheap helping-hands in raising

children and hence a higher cost, direct or indirect, of

child-raising.

2. Regression Analysis

a. The Model

It is not possible to literally apply our cross

sectional model to time series data because of the relative

paucity of the data. The following considerations have been

made in adapting the model for time series analysis:

(1) Wife's wage is considered as exogenous rather

than as endogenous. This is because the wage level has been

determined mainly by the demand for the labor which has been

shifting throughout the recent period due to the rapidly

expanding export industries.

(2) Cost of children is represented not by a

subjective index but by an objectively derived index. This

is also treated as exogenous to the system. Instead of being

used alone, this variable is expressed in comparison to the
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general price level. That is, we use the relative-cost-of

children index mentioned in B.I.a above.

(3) Socio-demographic variables such as child

mortality, family planning practice, sex preference, education

and the family system are excluded. Also excluded are

variables related to the compatibility of work or industrial

structure.

(4) As for the dependent variables, we use the

annual total fertility rate and labor force participation rate

for all women. Total fertility rate is used instead of

crude birth rate or other fertility measures because it

reflects marital fertility properly and yet is free from

the effect of age composition.

Our equation system may be expressed in reduced form

as follows:

TFR = f(COC, WGE, HHI, EMP)

LFP = G(COC, WGE, HHI, EMP)

where COC = the relative cost of children, WGE = female wage,

HHI = household income, and EMP = male employment rate.

b. Estimation

The data came from Tables IV.3, IV.4 and IV.?

As can be seen from the tables, the sample period is not

identical for all the variables included. The analysis was



Table IV.? - Trend in Total Fertility Rate and the
Labor Force Participation Rate

Year TFR LFPR

1961 5342.8
1962 5216.4
1963 5247.8 36.3
1964 4778.4 35.4
1965 4530.9 36.5
1966 4558.3 36.2
1967 4326.0 36.8
1968 4454.4 38.2
1969 4409.3 37.5
1970 4370.2 38.5
1971 4435.2 38.5
1972 4277.1 38.9
1973 3907.0 40.8
1974 3637.4 40.6
1975 3050.2 39.6
1976 42.3
1977 40.7

Source: EPB 1976-1977
Coale et a1., 1979

93



restricted to the period which has all the necessary informa

tion on the variables included: 1963-1975. All estimations

are completed in logarithmic form to represent elasticities.

Two types of costs are considered to produce two different

sets of estimates.

Results of an estimation of the reduced form

equation above were generally insignificant. Each equation

showed only one statistically significant estimate: (1) the

cost variable in fertility equation and (2) the wage

variable in the labor force participation equation. Both,

of course, are among the variables we would hypothesize to

be "most likely" significant on a priori theoretical grounds.

Reasoning that this general lack of significance in

the estimates may be due to the smallness of the sample, it

was attempted to extend the data by extrapolating the

missing values for some exogenous variables. 4 The results

were somewhat improved for the fertility equation in terms

of t ratios and R2s, but these statistics are not reliable

as criteria for significance testing.

The real reason for the general insignificance of the

estimates seems to be the severe multicollinearity between

the female wage (WGE), the male emploYment rate (EMF) and the

household income (HHI). The simple correlation coefficients

between them are around 0.9 (0.969 between HHI and EMP; 0.889
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Table IV.8 - Estimation of the Time Series Equations

log cae log EMP log WGE log IIHI log (WGE) log YEAR 'C R2 F D-W
IIIlI

I. log TFR -11,702** -8.149 0.045 45.238 0.621 4.910 0.863
(~.619) (6.768) (0.330) (29'.334)

I. log LFP 2.199* 2.795* -0.004 -9.047 0.817 13.391 1.724
(1.314) H.582) (0.077) (6.859)

II. log TFR -8.107** -4.862 -0.063 30.776 0.682 6.420 0.760
(3.090) (6.002) (0.301) (25.964)

II. log LFP 1.587** 2.179* 0.016 -6.340 0.843 16.045 2.019
(0.731) (1.421) (0.071) (6.141)

log TFR 2.281 -0.389** -0.016 -0.202 0.598 4.461 0.737
(7.656) (0.205) (0.3]8) (33.075)

log LFP 0.083 '0.116*** 0.005 2.724 0.885 23.082 2.140
(1.379) (0.037) (0.061) (5.958)

1. log TFR -9.451* -6.987** -0.137 40.14 9***0.641 5.354 0.791
(6.271) (1.885) (0.193) (4.680)

I. log LFP 1.124 2.574*** 0.066* -8.055***0.859 18.222 1. 904
(1. 324) (0.398) (0.041) (1.812)

II. log TFR -8.£47** -6.120*** 0.052 36.215***0.682 6.445 0.782
(4.573) (1.534) (0.234) (6.971)

II. log LFP 0.822 2.453*** 0.053 -7.507***0.857 18.036 1.943
(1.031) (0.346) (0.053) (1. 573)

1. log TFR -8.339** -1.612 0.671*** -5.769*** 37.191** 0.910 20.268 1. 303
(3.781) (3.097) (0.226) (1.192) (13.835)

II. log TFR -7.247** -4.019 0.789*** -5.473*** 46.337***0.916 21. 760 1.459
(3.028) (3.708) (0.241) (1.158) (15.995)

I:COST=AC3; II:COST=AC4; *10\ significance level; **5% significance level; ***1% significance ~eve1

for one-tail test

\D
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between WGE and HHI; 0.915 between WGE and EMP). Two methods

were tried to avoid the multicollinearity: (1) eliminating

some of the related variables and (2) changing the specifica

tion of the variables.

The results of excluding some variables in general

were invariant in that whenever the regressions included the

child cost or the wage variable they were the only

significant variables for fertility and for the labor force

participation equation, respectively. However, when ei.ther

of these two variables was excluded some consistent pattern

appeared (Table IV.8): with the child cost variable excluded

the wage variable showed significant effects on fertility

as well as on LFP. On the other hand, with the wage

variable excluded, the child cost variable showed significant

effects on LFP as well as on fertility. In addition, the

male employment rate showed a significant effect on LFP.

R2S were higher with WGE excluded than with the cost variable

excluded for the fertility equation and vice versa for the

LFP equation.

Merging WGE and HHI as one term (log(WGE/HHI»

resulted in_a better set of It I ratios and IF I statistics

by substantially reducing the collinearity between EMP and

income variables from about 0.9 to about -0.2. As shown in

the table, fertility is a negative function of the cost of
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children and the male employment rate which represents the

business condition over time. On the other hand, labor force

participation is a positive function of business condition

(EMP) and that of the proportion of earned income (WGE/HHI).

The significant effect of the proportion earned income is,

however, limited to the case in which cost index 3 is used.

One side effect of merging the income variables

together seems to be a bias in the estimated effects of both

the EMP and the relative cost of children variables. These

variables would pick up some effects of WGE and HHI which

are not fully represented by the new merged variable. This

is especially true for the EMP variable which even picks up

the effect of the time trend as reflected in the estimates

in the lower part of the Table IV.8. Another side effect of

merging the income variables together is that it is

implicitly assumed that the elasticities of the two income

variables are the same in absolute size. But as was found

out in the cross-sectional analysis of this study, as well

as many other studies reviewed earlier, this is not so.

These side effects together with the relatively

low Durbin-Watson statistics and R2s for the fertility

equation call for another estimation which corrects for the

multicollinearities between EMP and income variables as

well as for the autocorrelation of the estimated residuals.
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One approach to solving this is to introduce the

actual year as a variable. This controls for the time trend

and catches the effects of other missing variables. In

addition, the HHI variable which is more closely related to

EMF than WGE, is excluded. As shown in Table IV.8, this

improves the estimates greatly for the fertility equation:

all the estimates except EMP are significant at more than

95 percent confidence level. R2s are raised to higher than

90 percent levels. Autocorrelation is less suspected.

Fertility is a negative function of the relative cost of

children and that of the time trend as expected. But

contrary to expectation, it is shown to be a positive function

of the level of the wife's wage, at least as measured by the

wage of the manUfacturing industries. This results partly

from using an imprecise proxy variable which represents

other income than that of the wife's, and, also, over time

reflects the rapidly accelerating per family real incomes

resulting from growth. A linear time trend will not adjust

for this.

The introduction of a time trend variable did not

achieve similar results for the LFP equation. On the

contrary, it reduced the number of significant variables to

none. R2s were little improved. The reason for this is

that the female labor force participation is so highly
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correlated with the time trend (simple correlation

coefficient = 0.934) and the economic growth has been

unidirectional in such a way that. inclusion of anyone

time-related variable (either WGE or EMP) is enough to

explain the majority of the change in LFP. Inclusion of

other time-related variables would simply result in multi

collinearity and hence make the individual estimates

insignificant.

In sum, it is found that fertility over time is a

negative function of the cost of children and that of the

time trend. However, due to the absence of a precise

variable for female earnings, the negative effect of female

earnings on fertility was not observed. Rather, a positive

relation showed up as the included proxy variable picked up

effects of other sources of income than the female

earnings, and the effect of accelerating female earnings.

The multicollinearity causes more problem for the estimation

of the labor force participation equation and makes the

significance test of the estimates of individual coefficients

unreliable. Thus, for estimation of the possible effect of

policy or control variables, cross-sectional studies are much

more reliable than time series in periods when economic

change is unidirectional and rapid. If we want to know what

may happen or what can be done to achieve desired changes in
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labor force participation in the future when growth may not

be so dominant, then we must derive the necessary relations

from cross-section studies.

c. Summary and Findings

We can summarize the results of our time series

analysis as follows:

(1) Using the 1973 Family Income and Expenditure

Survey, the direct cost of raising children up to age 20, by

the number of children, is derived by comparing the monthly

consumption expenditure of nuclear households with different

numbers of children. Using the composition of the discounted

total cost when the number of children is 3 and 4 we build

two different annual series of child cost indices.

Specifically, a child cost index is derived by summing up the

price index of each item weighted by its relative composition

in the relevant cost of children.

(2) The relative cost indices are derived from the

child cost indices divided by the consumer price index of

each year. These indices are found to be fluctuating around

the approximate mean value of 1.010 with the relative cost

index for four children showing a slightly increasing trend

on the whole. This tells us that the cost of children has

become relatively more expensive recently as far as the fourth

child is concerned.
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(3) Trends in socio-demographic variables such as

child mortality, family planning practice, and education

level must have been very favorable to the reduction of

fertility level while the persistent boy preference remained

the greatest deterent. However, the circumstances for the

female labor force participation have not been all that

favorable. The compatibility between home and market work

has been reduced by industrialization. The transition away

from the extended family system may have been another

deterent. These socio-demographic variables, however, are not

included in the time series regression.

(4) Focusing on fertility and the labor force

participation of women, a set of reduced form equations are

specified in which fertility and the labor force participa

tion of women are jointly deterrni~cd by the relative cost

of children, wage rate of women, household income and the

male employment rate.

(5) The estimation is done for each of the two

different relative cost indices. With the limited data and

the multicollinearity between variables, the result of

estimating specified equations is rather unsatisfactory.

Only the relative cost of children and the female wage seem

to have had a significant effect on the fertility and labor

force participation, respectively, over time for Korean women.
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Some changes in specification of the model suggest that the

trend in the relative cost of children and business qondi

tions might have had a positive effect on the labor force

participation while the female wage acted negatively on the

fertility of Korean women, but these results are not

conclusive. The mcst conclusive result, for fertility at

least, although not for labor force participation, appeared

with the introduction of the time trend as an additional

variable. When the time trend is introduced to capture the

effects of the other missing variables, fertility is a

negative function of relative cost of children and the time

trend; a positive function of the "wage" of women

(represented by the real wage of the manufacturing industry).

The unexpected result of the latter comes from the fact

that manufacturing real wage is highly correlated with

growth and the rapidly accelerating per family incomes

resulting fram growth. Of the two relative cost variables

(AC3 and AC4), AC4 works better in terms of R2" which seems

to correspond to the recent decrease in the ideal number of

children from 4 to 3.
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FOOTNOTES

CHAPTER IV

lTaking the adult male as the standard of comparison
equivalent to 1.0 unit, a value of 0.2, for example, for a
boy under one year of age indicates that the annual expenses
on that item for the child are only 20 percent of those of
an adult male. These relative expenditure scales are used
to obtain the cost of children.

2Actually the survey was conducted monthly using the
family account booking method. A family account book is
distributed to each sample household before the survey so
that the amounts and names of goods received or bought by the
household may be recorded on it daily. However, the data
were available only in quarterly units.

3Since the age of the last child is not given by
each year but by a number of years (3, 3, 8, 6), we use
these age intervals as weights.

4Extrapolations are done for two years by simple time
trends of the wage, male employment rate, and household
income. Justification for this method can be found in
Nerlove and Schultz (1970:36).



CHAPTER V

CONCLUSION

A. Summary of the Findings

1. Cross Section Analysis

Overall, the following relationships are observed

between the endogenously determined variables:

(1) Lifetime fertility is negatively related both

to the level of child-education desired and to the opportunity

earnings of women. The relation between fertility and the

supply of work is rather weak: while the negative effect

of lifetime fertility on work is observed, the converse is

not. The observed negative relation also disappears as the

sample is divided by age and region.

(2) Market earnings of women are positively related

to their supply of work in the labor market. The relation

to child-education, however, is one-sided. That is,

although market earnings raise the desired level of child

education the converse does not hold.

When the samples are divided by region.s and age

groups, the following differences are observed:

(1) For urban females, the supply of work is a
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positive function of the level of opportunity earnings in the

labor market. The level of market earnings is in turn

determined by human capital levels and proximity to work.

Child-births are encouraged where economic conditions are

more favorable. The financial resources available and the

closeness of work encourage a higher level of child

education.

(2) In comparison to urban females, supply of work

for rural females depends on business conditions of their

residence, irrespective of the level of market earnings.

The latter are negatively related to their fertility but

positively related to their husband's education. Unlike

urban females, their fertility is not responsive to the

economic conditions in their subregion. The more highly

educated females desire a high level of education for their

children.

(3) Differences between age groups are not as

great as the differences between regional groups, but they

appear more distinctive. For younger females, higher

education levels discourage their supply of work in the

labor market. Child-births are discouraged by the level

of their opportunity earnings. Their desired child-educa

tion level is discouraged by a larger number of children.

2. Time Series Analysis
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(1) The direct cost of children is calculated by

comparing the monthly consumption expenditure of nuclear

households with different numbers of children. The annual

series of the cost of children index is then derived by

summing up the price index of each component weighted by its

proportion of the total cost. The relative cost index is

then derived by dividing the cost index by the consumer price

index for the whole of each year.

(2) The relative cost index thus derived measures

the direct cost, while the wage of women measures the

indirect or the opportunity cost of raising children. These

two variables, included in the time series regression equa

tions, are the most significant factors in the fertility

and in the LFP equation respectively. However, neither

the positive effect of child costs on LFP nor the negative

effect of wages on fertility is readily confirmed without a

change in specification of the model.

(3) Thus, our time series analysis reaffirms that

higher child costs lead to smaller family size while higher

opportunity earnings encourage a higher labor force participa

tion rate. However, the effect of the opportunity earnings

of women (wages) on fertility is not as readily confirmed,

perhaps due to the use of imprecise proxy for this variable.
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B. Policy Implications

With the continuous industrialization of the past two

decades and a recent abrupt increase in the export of man

power abroad, it seems likely that Korea will face an overall

labor shortage in the not too distant future. Considering

the poor natural resource endowment of the country, Korea

cannot afford to solve any labor shortage that may arise

by increasing the population size. The population growth

rate should rather be decreased.

The best solution seems to be more effectively

mobilize the productive female population (age 14 and over)

which constitutes 50.5 percent of the total productive

population (EPB 1977 II:164-l69). At present, only 41.1

percent of the eligible females participate in the labor

force compared to 76.0 percent of their male counterparts

(Kim 1976:45).

Results of our cross-section study suggest the

following:

(1) Higher wages or better working conditions and/or

more varied job opportunities are required to mobilize

Korean women into the labor force. The wages of urban

females vary with their attained educational level. Their

labor force participation is responsive to wages. For the

latter reason, an effective policy to increase the labor
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force participation rate of this group would be to provide

higher wages. On the other hand,'wages of rural females

depend not on their own human capital levels but on other

factors such as the presence of children and the husband's

education level. They work when and where opportunities are

given. Thus,providing more varied job opportunities is an

effective way to mobolize rural females. However, urban or

rural, more highly educated younger females work less in the

labor market. This means that they require proportionately

higher earnings than can be justified by their contribution

to the earnings of their potential employers. This suggests

that better working conditions or better opportunities to

use their skills so higher wages can be earned would be

necessary to induce them into the labor market. If their

education is not related to efficiency at work, programs,

private or public, which convert general education into

job efficiency are also necessary. Younger women age 20-35

in cities need special care because their education levels

are higher than any other female counterparts; the waste

is costly (the median education level is middle school

graduate compared to primary school graduate for the

others: EPB 1977 II:236-238).

(2) More opportunities for jobs paying higher wages,

directly or via better working conditions, also are required
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to further reduce the fertility of Korean women. Higher

wages mean higher opportunity costs for younger females. With

their wage expectations higher, they will substitute quality

for quantity of children.

Although not fully successful in confirming the

results of our cross section analysis, due mainly to the lack

of proper data, our time series analysis suggests that

Korean women have been adequately sensitive to the cost

(direct) of raising children in their family formation and

to the opportunity earnings from their work in their labor

force participation. More opportunities commensurate with

their education will still be necessary to mobilize more

femal~s into the labor force. However, anti-natalist

policies which would directly raise the cost of raising

children may be additionally needed to further control

population growth.

It may be evident that working conditions and

remunerations for female workers will improve and the cost of

children will increase automatically as industralization

proceeds. But Korea needs these changes urgently. The

country seems already to be too crowded for its natural

resource endowment and the number of fecund women will soon

se increasing tremendously as the post-Korean War baby boom

cohort grows into motherhood. But traditional values such
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as persistent son preference make it difficult to narrow the

gap between the desired and the actual number of children.

This deadlock could be at least partly solved by reducing

the value of sons as productive agents or as old age

security through improved earnings outlook for women.



Appendix I - Effect of Demographic Variables on the Female LFPR Trend

1
Durand
(1948 )
1920-1940

2
Wo1fbein and Jaffe
(1956)
1890-1930 19~0-1944

3
Bancroft
(1958)
1940-1950

2
Bowen & Finegan
(1969)
1940-1950 1948-1965

Actual Change in
L~"PR of Women 3.0 7.1 7.8 3.60 8.9 14.2

...............

-0.4
0.1

-1.5~
1.0

-1.6
-0.0 8
2.5
0.9

-0.61
0.89 7
-2.81-

-2.53
6

-1.2
5

-0.60.1
0.2

-1.0
1.0

-O.l.i

Due to Demographic
Factors

Color
Age
Farm Residence
Marital Status

and Family
Characteristics

1 Females 14 years old and over
2 Married women 14-64
1 White females 14 years old and over
4 Changes in distribution of women by marital status and in percentages of married

women (husband present) having 1 or more children under 10 years old
5 Age, sex, color, nativity, and marital status combined
~ Age, sex, marital status and dependency status combined
I Marital status only
8 Age and presence of children under 6

Sources: Durand 1948:Tab1e 10; Bancroft 1958:Tab1e 22; Wo1fbein and Jaffe 1956:
Tables 1 and 2; Bowen and Finegan:Tab1e 7-1.



Appendix II - Cost of Children

II.1 - Discounting Factors by Number of Children

A. Real Interest Rate

1. The interest rate for time deposit

1961 - 76 average: 19.5%

1966 - 76 average: 20.5%

2. Inflation rate (for all cities)

1966 - 76 average: 13.2%

3. The real interest rate for 1961 - 76 period

6.3 - 7.3%

Source: EPB 1977 II:137, 169

B. Survival Ratio
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o

1

5

10

15

20

Male

100,000

94,506

92,194

92,274

91,787

90,967

Female

100,000

95,692

94,268

93,728

93,314

92,654

Average

100,000

95,099

93,591

93,001

92,551

91,811

Source: EPB 1976:52

Age specific survival ratio was derived by distributing

the difference in average survival ratio between age

classes evenly over a single age. For example,

117 = 92,551 - (92,551 - 91,811)· (2/5)
= 92,255
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C. Age at Marriage and the Interval Between the Child Births

Appendix II.2 shows that as the number of children

varies from 1 to 4, the mean age of fathers who have

their last child of age 0-3 varies from 29.6 to 37.6. We

assume that the interval between births shown here~ applies

to one's lifetime. That is, our hypothetical life cycle

goes: Marriage at the age of 27.2, first birth at 28.1,

second birth at 30.9, third birth at 33.2, and fourth

birth at 36.1. We accept the numbers shown in the data

literally because it is reasonable in that (1) father's

age roughly corresponds to the child's age and (2) the

average interval between births is 2.6 with little deviation.

D. Discounting Factor

Based on the above estimates, the discounting factor is

derived by number of children, as follows:

One Child

(1 ) Age of the child 1.5 4.5 10 17

(2) Survival ratio 0.949 0.938 0.930 0.923

( 3) Duration of marriage (T) 3.9 6.9 12.4 19.4

(4) (1.07) -T 0.768 0.627 0.432 0.269

(5) (2) x (4) 0.729 0.588 0.402 0.248

Two Children

(1) Age of the second child 1.5 4.5 10 17

(2) Survival ratio of (1) 0.949 0.938 0.930 0.923
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(3 ) Age of the first child 4.3 7.3 12.8 19.8

(4) Survival ratio of (3) 0.939 0.934 0.927 0.918

(5) (2) x (4 ) 0.891 0.876 0.862 0.847

(6 ) Duration of marriage(T) 6.7 9.9 15.2 22.2

(7 ) (1.07)-T 0.636 0.512 0.358 0.223

(8) (5)x(7) 0.567 0.449 0.309 0.189

Three Children

(1) Age of the third child 1.5 4.5 10 17

(2) Survival ratio of (1) 0.949 0.938 0.930 0.923

(3) Age of the second child 3.8 6.8 12.3 19.3

(4) Survival ratio of (3) 0.940 0.935 0.928 0.919

(5) Age of the first child 6.6 9.6 15.1 20*

(6 ) Survival ratio of (5) 0.935 0.931 0.925 0.918

(7) (2) x (4) x (6) 0.834 0.817 0.798 0.779

(8) Duration of marriage(T) 9.0 12.0 17.5 24.5

( 9) (1. 07)-T 0.544 0.444 0.306 0.191

(10) (7) x (9) 0.454 0.363 0.244 0.148

~/ Only the cost up to age 20 is considered.

Four children

(1) Age of the fourth child 1.5 4.5 10 17

(2) Survival ratio of (1) 0.949 0.938 0.930 0.923

(3) Age of the third child 4.4 7.4 12.9 19.9

(4) Survival ratio of (3) 0.938 0.934 0.927 0.918

(5) Age of the second child 6.7 9.7 15.2 20
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(6 ) Survival ratio of (5) 0.935 0.930 0.925 0.918

(7) Age of the first child 9.5 12.5 18.0 20

(8 ) Survival ratio of (7 ) 0.931 0.928 0.921 0.918

(9) (2) x (4) x (6) x (8) 0.775 0.756 0.734 0.714

(10) Duration of marriage (T) 11. 9 14.9 20.4 27.4

(11) (l.07)-T 0.447 0.365 0.252 0.157

(12) (9) x (11) 0.346 0.276 0.185 0.112
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Appendix II.2 - Monthly Average Living Expenditure by
Number of Children

A. No Child

Father's No. of Total
Age Sample Con sump- Food Fuel

tion Ex- and and C1oth-
penditure Beverage Housing Light ing Misc.

(X)

21 2 15,098 7,751 2,066 695 1,920 2,666
22 1 21,692 11,588 3,913 2,263 1,123 2,805
23 1 18,572 10,528 1,920 980 596 4,548
24 8 20,507 9,441 4,093 1,006 2,169 3,798
25 11 19,620 9,176 3,238 1,173 2,054 3,979
26 19 20,891 8,774 4,273 1,193 2,364 4,287
27 24 22,488 9,838 4,576 1,307 1,884 4,883
28 11 27,293 12,323 5,591 1,317 2,126 5,936
29 22 22,192 11,437 3,508 1,129 1,952 4,166
30 11 21,856 10,738 4,531 1,086 1,095 4,406
31 17 22,069 9,979 4,681 1,202 1,788 4,419
32 6 22,721 9,395 4,727 1,380 1,679 5,540
33 7 20,228 8,792 - I"\"'~ 1,140 1,228 5,841.:s,~~,

34 9 24,573 10,589 3,771 1,512 2,723 5,978
35 4 12,277 6,588 2,874 1,204 612 999
36 3 21,235 8,279 5,530 1,204 2,645 3,577
38 3 22,480 10,323 5,000 1,185 1,786 4,186
41 1 15,528 7,070 2,166 1,006 76 5,210
43 2 12,182 5,377 1,541 1,096 1,498 2,670
46 3 16,704 8,006 3,522 996 128 4,052
47 3 23,767 13,076 3,258 1,234 1,248 4,951
48 2 21,533 12,921 3,025 861 1,031 3,695
54 1 16,955 6,565 2,263 1,306 1,030 5,791
57 3 16,366 7,081 3,424 1,318 498 4,045



B. Trree Children

Age of Mean Age
Last of the
Child Father

S.D. of
the Age
of the
Father

Nmnber
of
Sample

Total Food
Consump
tion
Expen
diture

Housing Fuel and
Light

Clothing Misc.

1,0-3* 29.6 3.7 353 24,672 11,388 4,709 1,407 2,222 4,946
2,0-3 32.4 4.5 348 26,240 13,186 4,593 1,374 2,164 4,923
3,0-3 34.7 4.3 324 28,867 14,694 4,635 1,537 2,304 5,697
3,3-6 37.6 5.1 180 29,349 14,873 4,779 1,568 2,365 5,764
3,6-14 43.0 6.8 190 32,744 15,639 5,288 1,666 2,078 8,073
3,14-20 51.2 5.8 28 37,823 16,063 7,780 1,920 2,650 9,410
tot. 1 9,515,657 4,468,862 1,691,701 495,153 692,757 2,167,184
tot. 2 3,613,680 1,731,110 631,617 190,930 275,728 784,295
tot. 3 2,901,090 1,393,035 505,621 153,120 221,227 628,087

proportion 1 1.000 0.470 0.178 0.052 0.073 0.228
proportion 2 1.000 0.479 0.175 0.053 0.076 0.217
proportion 3 1.000 0.480 0.174 0.053 0.076 0.217

*N,0-3 refers to the presence of N number of children of which the last is between
ages 0 and 3.

I-'
I-'
~



C. Four Children

Age of Mean Age
Last of the
Child Father

S.D. of
the Age
of the
Father

N'lunber
of
Sample

Total Food
Consump-
tion
Expen-
diture

Housing Fuel
and
Light

Clothing Misc.

1,0-3 29.6 24,672 11,388 4,709 1,407 2,222 4,946
2,0-3 32.4 26,240 13,186 4,593 1,374 2,164 4,923
3,0-3 34.7 28,867 14,694 4,635 1,537 2,304 5,697
4,0-3 37.6 5.6 174 29,397 15,197 5,468 1,521 2,086 5,125
4,3-6 40.3 6.5 120 29,754 15,432 4,433 1,555 2,099 6,235
4,6-14 43.4 8.2 183 35,044 17,065 5,909 1,596 2,325 8,149
4,14-20 50.6 4.9 13 39,914 18,413 6,356 2,025 2,243 10,877
tot. 1 10,925,240 5,324,541 1,827,619 548,437 749,920 2,474,723
tot. 2 3,805,881 1,871,377 650,769 195,887 281,619 806,229
tot. 3 2,937,984 1,447,427 502,251 151,386 218,382 618,538
proportion 1 1. 000 0.487 0.167 0.050 0.069 0.227
proportion 2 1.000 0.492 0.171 0.051 0.074 0.212
proportion 3 1.000 0.493 0.171 0.052 0.074 0.211

I-'
I-'
co



Appendix II.3 - Cost of Raising Children up to Age 20

A. Three Children

Age of Hypothetical
Last Age of the Fuel &

Child Head Total Food Housing Light Clothing Misc.

LlX1,0-2.8 28.1-30.9 2,276 1,283 496 163 332 2
Llx2,0-2.3 30.9-33.2 4,544 3,390 291 125 390 348
Llx3,-03 33.2-36.2 7,934 5,358 342 297 609 1,328
~x3,3-6 36.2-39.2 10,444 6,571 1,174 352 834 1,513
AX3,6-14 39.2-47.2 13,680 6,345 1,853 582 876 4,024
Ax3,14-20 47.2-53.2 18,757 6,533 4,681 777 1,863 4,903

COS~ 3,527,2771,645,612 594,193 144,106 292,099 851,267
COSTB 1,120,619 578,810 162,175 45,624 92, CU. 3 241,987
COS~ 900,480 468,915 128,121 36,395 73,585 193,464

PROPORTIONA 1.000 0.467 0.168 0.041 0.083 0.241
PROPORTIONB 1.000 0.517 0.145. 0.041 0.082 0.216
PROPORTIONC 1. 000 0.521 0.142 0.040 0.082 0.215

I-'
I-'
\0



Appendix II.3 - Cost of Raising Children up to Age 20 (Continued)

B. Four Children

Age of Hypothetical
Last Age of the Fuel &
Child Head Total Food Housing Light Clothing Misc.

L,), X1,0-2.8 28.1-30.9 2,276 1,283 496 163 332 2
AX2,0-2.3 30.9-33.2 4,574 3,390 291 125 390 348
AX3,0-2.9 33.2-36.1 7,934 5,358 342 297 609 1,328
.6x4,0-3 36.1-39.1 10,492 6,895 1,863 305 555 874
4 X4 , 3- 6 39.1-42.1 10,976 6,754 1,000 379 771 2,072
.6.x4 , 6- 1 4 42-1-50.1 16,829 8,110 2,544 497 1,197 4,481
Ax4 , 1 4- 20 50.1-56.1 20,172 8,271 3,339 925 1,383 6,254

COS~ 4,318,8052,188,567 624,298 158,198 305,3361,042,406
COS~ 1,236,781 683,347 166,779 44,387 90,583 251,685
COS~ 940,696 525,634 124,557 33,573 68,971 187,959

PROPORTIONA 1.000 0.507 0.145 0.037 0.071 0.241
PROPORTIONB 1.000 0.553 0.135 0.036 0.073 0.204
PROPORTIONC 1. 000 0.559 0.132 0.036 0.073 0.200

I-'
N
o



Appendix III - Trend in the Occupational and Industrial Composition

-
III.1 - Occupational Composition of Total Employees

Agri. , Fisherman, Prod.
Prof., Tech., Forestry Hunters & Work-

Admin. , Service & Related Related ers,
Year Total ~1anag. Clerical Sales Workers Works Workers Trans.

& Equip.

1963 1.000 0.032 0.035 0.100 0.054 0.604 0.025 0.150
1964 1.000 0.028 0.038 0.109 0.060 0.594 0.022 0.149
1965 1. 000 0.028 0.040 0.119 0.065 0.560 0.025 0.163
1966 1.000 0.031 0.047 0.117 0.057 0.559 0.022 0.167
1967 1.000 0.036 0.046 0.126 0.055 0.525 0.025 0.186
1968 1.000 0.039 0.044 0.134 0.061 0.497 0.026 0.199
1969 1.000 0.045 0.052 0.131 0.057 0.494 0.014 0.207
1970 1.000 0.047 0.059 0.123 0.065 0.479 0.023 0.203
1971 1.000 0.049 0.068 0.128 0.078 0.469 0.014 0.195
1972 1 .. 000 0.037 0.064 0.116 0.068 0.485 0.022 0.207
1973 1.000 0.030 0.060 0.121 0.069 0.472 0.030 0.218
1974 1.000 0.033 0.065 0.126 0.067 0.457 0.026 0.226
1975 1.000 0.035 0.063 0.129 0.072 0.433 0.028 0.241
1976 1.000 0.034 0.068 0.118 0.071 0.424 0.024 0.261
1977 1.000 0.042 0.076 0.123 0.067 0.399 0.019 0.275

Source: EPB 1976-1977.

.....
t\)
.....



Appendix III.2 - Industrial Composition of Total Employees

Hunting & Agri. & Manu- Construc-
Year Total Fishing Forestry Mining facturing tion Others

1963 0.349 0.025 0.606 0.007 0.080 0.025 0.256
1964 0.348 0.022 0.597 0.077 0.082 0.023 0.269
1965 0.351 0.025 0.561 0.009 0.094 0.029 0.281
1966 0.349 0.021 0.557 0.009 0.099 0.025 0.288
1967 0.351 0.024 0.527 0.011 0.117 0.030 0.290
1968 0.360 0.024 0.50·0 0.012 0.128 0.035 0.301
1969 0.353 0.015 0.498 0.012 0.131 0.036 0.309
1970 0.367 0.009 0.495 0.011 0.132 0.029 0.323
1971 0.367 0.012 0.473 0.009 0.133 0.035 0.339
1972 0.369 0.022 0.484 0.004 0.137 0.037 0.315
1973 0.378 0.028 0.472 0.004 0.159 0.033 0.303
1974 0.372 0.024 0.458 0.004 0.174 0.039 0.301
1975 0.367 0.026 0.433 0.005 0.186 0.043 0.307
1976 0.384 0.022 0.424 0.005 0.213 0.042 0.293
1977 0.371 0.019 0.399 0.008 0.216 0.048 0.309

Source: EPB 1976-1977.

......
~

~



Appendix III. 3 -Female Sex'~Ratios by Industry

123

Hunting s Agri. & Manu- Construc-
Year All Fishing Forestry Mining fac. tion Others

1963 0.349 0.321 0.382 0.070 0.298 0.088 0.323
(2674) (62 ) (1775) (4 ) (182) (17) (634 )

1964 0.348 0.253 0.384 0.038 0.317 0.038 0.321
(2717) (43 ) (1789) (2) (202) (7) (674)

1965 0.351 0.295 0.387 0.026 0.306 0.046 0.343
(2884) (61) (1782) (2) (236) (11) (792;

1966 0.349 0.238 0.394 0.063 0.317 0.033 0.318
(2941 ) (43) (1851) (5) (264) (7) (771)

1967 0.351 0.244 0.400 0.064 0.730 0.039 0.323
(3062) (52) (1838) (6 ) (337 ) (10 ) (819)

1968 0.360 0.215 0.411 0.080 0.340 0.060 0.342
(3300) (47) (1884) (9) (398) (19) (943)

1969 0.353 0.123 0.397 0.096 0.349 0.080 0.336
(3326 ) (17 ) (1865) (11) (430 ) (27) (976)

1970 0.367 0.122 0.422 0.108 0.329 0.018 0.347
(3578) (11) (2035) (12) (423) (5 ) (1092 )

1971 0.367 0.093 0.426 0.120 0.349 0.026 0.343
(3695) (11) (2028) (11) (466) (9) (1170)

1972 0.369 0.284 0.436 0.136 0.339 0.023 0.329
(3894) (67 ) (2229) (6 ) (490 ) (9) (1093)

1973 0.378 0.291 0.429 0.085 0.386 0.030 0.347
(4216) (90) (2256) (4 ) (684) (11) (1171 )

1974 0.372 0.193 0.427 0.100 0.359 0.051 0.356
(4311 ) (54) (2264) (5) (723) (23) (1242)

1975 0.367 0.192 0.428 0.083 0.342 0.049 0.359
(4341) (59) (2194) (5) (765) (25) (1303 )

1976 0.384 0.201 0.438 0.154 0.381 0.049 0.373
(4820) (56) (2331) (10) (1021) (26 ) (1375)

1977 0.371 0.262 0.423 0.058 0.392 0.078 0.351
(4803) (64) (2184) (6 ) (1096) (49) (1404 )

Change
in No. 2129 2 409 2 914 32 770

Change
in Pro-
portion 0.022 -0.059 0.041 -0.012 0.094 -0.010 0.028

Source: EPB 1976-1977
NOTE: Numbers in parentheses are numbers of women in thousands.



Appendix III.4 - Female Sex Ratios by Occupation

Prof. , Prof.
Tech. , Workers,
Admin., & Agri. & Fishing & Trans. &

Year Total Manag. Clerical Sales Service Forestry Hunt:.ing Equip.

1963 0.349 0.215 0.113 0.448 0.446 0.383 0.325 0.198
(2674) (53) (30) (345) (183) (1772) (63) (228)

1964 0.348 0.192 0.102 0.455 0.411 0.385 0.251 0.206
(2717) (42 ) (30) (386) (193) (1782) (44) (240)

1965 0.351 0.180 0.100 0.462 0.465 0.388 0.288 0.201
(2884) (42 ) (33) (451) (249) (1782) (59) (268)

1966 0.349 0.167 0.098 0.440 0.457 0.393 0.225 0.222
(2941) (43) (39) (434) (220) (1851) (41) (313)

1967 0.351 0.161 0.116 0.428 0.464 0.401 0.239 0.236
(3062 ) (51) (47) (470 ) (223) (1836) (52) (383)

1968 0.360 0.162 0.148 0.443 0.473 0.413 0.222 0.244
(3300) (58) (60 ) (543) (263) (1880) (52) (444 )

1969 0.353 0.156 0.138 0.429 0.549 0.398 0.226 0.251
(3326) (66) (67 ) (530 ) (293) (1850 ) (30) (490)

1970 0.367 0.184 0.135 0.427 0.577 0.426 0.372 0.234
(3578) (85) (78 ) (512) (367) (1991) (84 ) (461)

1971 0.367 0.194 0.165 0.412 0.577 0.427 0.173 0.213
(3695) (96) (114 ) (530) (451) (2015) (24) (465)

1972 0.369 0.165 0.168 0.421 0.555 0.436 0.84 0.228
(3894 ) (64 ) (114) (517) (401) (2234) (66 ) (498 )

1973 0.378 0.217 0.178 0.421 0.572 0.429 0.274 0.277
(4216) (73) (120) (566 ) (440) (2255) (90) (672)

I-'
I\J
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Appendix III.4 - Female Sex Ratios by Occupation (Continued)

Prof. , Prof.
Tech. , Workers,
Admin., & Agri. & Fishing & Trans. &

Year Total Manag. Clerical Sales Service Forestry Hunting Equip.

1974 0.372 0.199 0.194 0.417 0.587 0.427 0.191 0.269
(4311) (76 ) (145) (608 ) (457 ) (2262) (58) (705)

1975 0.367 0.209 0.209 0.407 0.574 0.428 0.190 0.258
(4341 ) (87 ) (156) (621) (486 ) (2193) (62) (736 )

1976 0.384 0.206 0.231 0.430 0.584 0.438 0.207 0.300
(4820) (88) (198) (636 ) (523) (2332 ) (63) (780)

1977 0.371 0.225 0.245 0.416 0.544 0.423 0.266 0.299
(4803) (121) (242) (659) (472) (2182) (64) (l063)

Change
in No. 2129

Change
in Pro
portion 0.022

68

0.010

212

0.132

314

-0.032

289

0.098

410

0.040

1

-0.059

835

0.101

Source: EPB 1976-1977.

NOTE: Numbers in parentheses are numbers of women in thousands.

I-'
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