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Trends in the Labor Force Participation among Married Women

with Preschool Children in Taiwan

ABSTRACT

Using eleven waves of the Women’s Marriage, Fertility, and Employment Survey, I
examine trends in the labor force participation among married women with preschool
children from 1983 to 2006 in Taiwan. The first aim of my research is to decompose the
observed trends into cohort and petiod effects, net of age effects. Applying a variant of the
Age-Period-Cohort (APC) model proposgd by Masqp etal. (1973), I find an upward period
trend and a downward cohert trend. Th(; sé?j;@a_gim is to examine the empirical validity of

i

competing theoretical mechanisms resppﬁnsibléqu th‘_e trends. 1 find that neither family

composition factors nor husband’s charac-teljistics heﬁ) le'f(‘plain the period or cohort trends.
Instead, the results show that behavioral changes across educational groups and the changing
preference of the local labor market help explain the period trend. The results are also
consistent with the sample selection argument that cohort differences in work commitment
may partly explain the unexpected downward cohort trend among married women with

preschool children.

KEYWORD: female labor force participation, industrial structure, trends, education, APC
model
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CHAPTER 1 INTRODUCTION

1.1 Motivation and Research Questions

Female labor force participation has been a recent concern regarding the development
of domestic economy in Taiwan. Unlike the United States and European countries, the
female labor force participation rates, despite increasing, have never exceeded 50% in
Taiwan, and the increase is slowing down (see F igpre 1). This phenomenon implies that
there is still a large number of potential wofkcrs We have-not yet fully “exploited.” Why

the female labor force participation in Té}iWan hat béen lower than western countries,

| 3
however, remains underexamineday, | | ¥

|

T | [i*"igurcl 2-1b0u;.t hqe]
Unlike men, whose labor force pérticiﬁation is rfairly stable at all ages, labor force
participation varies substantially across different stages in a woman’s life course. Thus,
understanding female labor force participation helps shed light on the issue of gender
inequality in such domains like the family and the labor market. Previous studies have
shown that over half of the Taiwanese women who were employed before marriage would
leave the labor market either after marriage or after having a baby (Chien and Hsueh, 1996).

In 2006, the labor force participation rates of the never married men and never married

women were about the same level, but the difference between married men and married



women was 40% (see Figure 2).
[Figure 2 about here]

Although some of those women who left the labor market due to marriage or
childbearing would return to work after their children reached school age, the interruption of
their career would presumably still have a negative effect on their earnings (Chien, 1997; Lu
and Hu 1997). This negative effect, known as “the motherhood penalty,” suggests that
after controlling for education, work experience, and full-time/part-time work status, the
average wage of mothers is less than the average wage of non-mothers (Fuchs, 1990;
Waldfogel, 1997). Recent studies have SEOWH that’_motherhoog penalty has not declined
over time in the United States (Avellar ande@& 2'003; Fuchs, 1990). One might expect

|
o "".— 11 . . .
to find a similar or even stronger mothe’g oodupenalty in Taiwartsince the gender-role

i | b
attitudes are more “traditional” in.Asiati societies than ifthe Western societies (Tsai et al.,

1994). Hence, I argue that understanding women’s labor force participation, especially
during the period of childbearing and childrearing, would contribute to our understanding of
gender inequality within the family and the labor market.

In this thesis, I document and seek to explain trends in the labor force participation
among married women with preschool children from 1983 to 2006, a 23-year period in

which the overall labor force participation rates for women have increased from 42% to



47%.!

1.2 Trends in Female Labor Force Participation in Taiwan, Period or Cohort?

The overall female labor force participation rates have increased substantially in recent
decades. If we decompose the age-specific trends, we observe a clear pattern by birth
cohort. In Figure 3, for the cohort born between 1952 and 1961, labor force participation
rates follow the pattern of an M-shape.., This pattem indicates a relatively high labor force
participation rate around age 20; theirate gocé dowi when;women reach their marriage and

childbearing ages, and subsequently the rétps bounc,’é back when their children reach school

';,: . 1

| - o |
| .

age. For the youngest cohort (i.¢. the qoro-lﬁ;%;-; b'ietwcen 19§2 and 1967), however, the
concave is fillingup. The pattemiis aI:EpHroachi-n-g ari! inverse U-shape, which is similar to
the patterns of female labor force parti{cipét'izon in otﬁer developed countries.  This pattern
means that these women stop leaving the labor force when they reach their primary marriage
and childbearing ages. Changes in age pattern of female labor force participation in both
Taiwanese and Western Societies are often interpreted as evidence for a cohort effect (Tsay,

1988; Li and Yang, 1996; Yi and Chien, 2001; Goldin, 1990; Fischer and Hout, 2006; Guo,

2008). However, previous studies have also documented evidence for a period effect

! The figures are calculated by the author from the Women's Marriage, Fertility and Employment Survey

(1983, 2006).



behind the trend in female labor force participation in the United States (Oppenhiemer, 1982;
Lu, 1998).
[Figure 3 about here]

Most studies in Taiwan have not attempted to identify the distinct cohort effect versus
the period effect responsible for the observed trends in female labor force participation.’
Hence, they may have misattributed a period trend to a cohort trend for failing to consider
both possibilities in the same analysis. Observed trends in female labor force participation
often involve effects of age, period, and c¢ohort that are difficult to distinctly identify
(Oppenhiemer, 1982).  Age effects are thzgsc fact(nls_ related to gn individual’s age, which
are often a manifestation of family life cyclé?gi;s. | Period effects refer to the influences

| | | I‘I |

of specific events or social forces in a h?s&oricéﬁpcric‘;d on the'behavior of all cohorts across
BN

all ages—for example, an economic febessipn may inﬁiét an effect on the labor force
participation of all women regardless of theirage and birth cohort.  Cohort effects are those
tied to a particular birth cohort and influence the behavior of the entire cohort.

A standard linear regression including independent variables of age, period and cohort
as continuous covariates cannot identify these distinct effects because these covariates are

linearly dependent on each other, which constitutes a classic example of perfect collinearity

% One exception is a study done by Guo (2008). Though she identified the period and cohort effects of trends
in female labor force participation in Taiwan, Guo (2008) did not attempt to find factors that help explain the

trends.



(Glenn, 2005). The classical approach to the problem of identifying the distinct age, period,
and cohort effects is proposed by Mason et al. (1973). They suggest that one conduct a
multiple regression with recoded age, period and cohort into sets of dummy variables to
avoid the aforementioned linear dependence problem. This solution assumes that at least
two adjacent age groups, time periods, or birth cohorts have identical effects on the
dependent variable, which is usually not a substantial distortion of reality (Oppenheimer,
1982; Glenn 2005).

The Mason et al. solution has'been criticized ’si_nce 1ts publication, and several statistical
alternatives have been proposed. (seg GlenP 2005 foza review); 'but none—as a general
solution to the Age-Period-Cohort idcntiﬁcg{@%’?u_ewhas performed more satisfactorily

| | ¥

than theirs until perhaps recently (¢.g., ‘?(atn g, Fﬁl,fanci Land 2004).  Glenn (2005) suggests

i |
that there are underlying assumptions oh parametric resirictions for each solution, and

acceptance of these assumptions must not be selected haphazardly. Instead, whenever
possible, the analyst should try to provide theoretical justification and substantive
information to supplement the statistical results.

Recent studies have suggested that researchers should specify the underlying
mechanisms behind the age, period, and cohort effects on the outcome variable. One
example is the introduction of age-period-cohort-characteristic (APCC) models (O’Brien,

2000). These models include cohort characteristics, such as cohort size or other cohort



related characteristics concerning the outcome variable, instead of cohort itself. These
models suggest that cohort is used as the proxy for the underlying cohort characteristics that
affect the outcome variable. If we could find better proxies for these underlying cohort
characteristics, why use cohort? This method could successfully estimate the effects of the
selected cohort characteristics, but more often than not, fail to estimate the effects of age and
period correctly. It is because one could hardly include all the cohort mechanisms
underlying the cohort effect in the statistical models, and the remaining cohort effects will be
confounded with the period and age effects, thereby making the period and age estimates
unreliable (Glenn, 2005).

: fgposed an identifying strategy for the

1

Winship and Harding (2008) have re‘crc? i
|

APC models that could avoid biased cst%ilfatcﬁ{c"sulting from unobserved age, period or

i |
cohort mechanisms. They not only estimate the age, period, and cohort effects on the

outcome variable but also seek to identity the'mechanisms intervening these distinct effects.
As mentioned above, the statistical results obtained from APC models are sensitive to
different parametric restrictions so that analysts should not accept the assumptions
haphazardly. Winship and Harding (2008) suggest that the acceptance of the assumptions
should be theoretically motivated, and by specifying the mechanisms through which age,
period, and cohort effects affect the outcome make the identification of APC model more

reliable.



This is the strategy I follow, at least conceptually, in this thesis. 1 am going to apply
the Mason et al. identification method as a baseline, supplemented with additional
substantive analyses on the mechanisms.

From the discussion of Figure 1 and Figure 3, I argue that cohort and period effects
together may have contributed to recent trends in female labor force participation in Taiwan.
In this thesis, I seek to find mechanisms that help explain the cohort effect and period effect
behind the trends in Taiwan. The conceptual framework adopted in this thesis is shown in
Figure 4.

Piigure 4 aboutihgsg]|

| |

1.3 Why Focus on Married Woniep %}vith Preschaol Children?

As previous studies have proposed, fabor force participation of women is closely
related to their family life cycle (Oppenheimer, 1970; Oppenheimer, 1982; Waite, 1980).
Glick (1947) describes six normative stages of the family life cycle: the first stage begins
with marriage formation; the second stage begins with the birth of a first child; the third
stage begins with the birth of a last child; and the following two stages begin, respectively,
with the permanent departure of the first and the last child; and the sixth stage runs from the
death of a spouse to the death of the other spouse, which marks the end of a “family.” The

developments of the early stages depend largely on the ages and the number of children, and



an incompatibility between family and market work is known to exist during the
childrearing years (Oppenheimer, 1982; Chien, 1997). Thus previous studies on female
labor force participation often focus on the early stages of the family life cycle (Waite 1980).

There are several reasons to focus on the early stages while studying female labor force
participation. First, the most rapid change in the patterns of female labor force
participation has occurred among women with preschool children, that is, stages 2 and 3 of
the family life cycle (Waite, 1980; Oppenhiemer, 1970; Chen 1997). Second, decisions to
stay in or withdraw from the labor'force during childbearing stages interrupt the continuity
of women’s career which may nc?gativelygffcct thcir_ future employment (Lu and Hu, 1997).
For these reasons, it is impertant o cxaminéi%ifé_gtors that affect the labor force

| | | I‘I |

participation of married women with pr}es}chodl%hildlren.

1.4 Theoretical Background

Previous studies have done much on the labor force participation of Taiwanese women,
and most of them have focused on married women. Most of the prior research has
examined the cross sectional phenomena of female labor force participation in Taiwan, but
not much has examined the trends. In this section, I will first review studies on the cross
sectional phenomena, and summarize the factors that may affect the continuity of labor force

participation among married women in Taiwan. Next, [ will examine the studies on the



trends in female labor force participation in general. While not many studies have

examined the trends in Taiwan, [ will review parallel studies done in other countries as well.

1.4.1 Factors Affecting Female Labor Force Participation in Taiwan Using Cross
Sectional Data

Many previous studies have sought to identify factors that affect the continuity of
female labor force participation with cross sectional data (Chien and Hsueh, 1996; Yi and
Chien, 2001; Chien, 1997; Lu and'Hu 1997; Chien 2004; Lu-1998; Yu 2009; Chang, 1978;
Liu, 1988; Chang, 1980). The.facters fqund to affgpt the confti'nuity of labor force
participation of married wemen can be sum@?d into several categories: the family

i

composition factors, the economic factq'rsf, and.tiie ndrimative factors.

Family Composition Factors

Factors related to family composition are the number and the ages of children, the

number of additional adults in the household, and women’s age. Married women who are

during their marriage and childbearing ages are less likely to work than women who are not

(Chien 2004). The more children a woman has and the younger her children are, the lower

the probability she is to participate in the labor force (Chien and Hsueh, 1996; Lu, 1998; Lu

and Hu, 1997; Chang, 1980). These findings are similar to those documented using



American data (Waite, 1980; Leibowitz and Klerman, 1995).

Additional adults in the household may serve as supplemental unpaid caregivers.
Previous studies have found that families using paid childcare have fewer additional
teenagers and adults in the household than families that do not use paid care (Powell, 1997).
Tan and Yu’s (1997) study on Taiwanese women also finds that additional teenagers and
adults (i.e. household members aged 15 and above) in the household have a positive effect
on a woman'’s hours of work. They interpret this result as reflecting a woman'’s likelihood
to enlist the help from a supplemental unpaid caregiver.

However, additional adults.in the hop}§cho]d may also indi(':ate whether or not a woman
lives in a traditional household, which may@éur_ee of pressure for the woman to stay

Il MW |

home instead of participating in the lab?rlforcé?ll’ [n Taiwan, it's a traditional norm that a

i |
man does not move out of his family of or gmteform anindependent family until both his

parents pass away; oftentimes brothers live together even after marriage. Although the
norm is no longer strictly enforced, we may still expect a woman living with more additional
adults to be living in a more traditional household than a woman living with fewer additional

adults, and thus have a lower likelihood to participate in the labor force.

Economic Factors

Educational attainment, work experiences, and earnings of both married women and

10



their husbands are often used as indicators of economic factors. Previous studies have
found that the more a woman earns, the more likely she is to participate in the labor force
(Chang, 1980). Earnings of a married woman’s husband are often found to have a negative
effect on married women’s labor force participation (Chang, 1978). Economists call this
the “income effect,” which means that a woman with higher household income would be
less willing to work than a woman with lower household income. The income effect
counteracts with the “wage effect”—that is, a woman with higher wages would have a
greater incentive to work and a higher oppottunity cost if she does not than a woman with
lower wages. As a woman's choicg'to Wgrk is morg often a family decision than an
individual decision, her husband’s cal‘nings,ﬁ?ﬂ%}‘i__can be treated asa woman’s income, will
| | I‘I |

be negatively related to her decision to M)rk (Mihccfp 1962). “Educational attainment and

i |
work experience together are often used as the “reduced form’” of earnings of married

women and their husbands (Chien, 1997; Y1 and Chien 2001; Chien and Hsueh, 1996;
Chang, 1980). Occupation of the married woman and that of her husband are also

sometimes used as proxies for their earnings potential (Chien, 1997; Lu and Hu 1997).

Normative Factors

Normative factors are often indicated by the gender-role attitudes one holds. Previous

studies have found that the more traditional a woman’s gender-role attitude, the less likely

11



she would participate in the labor force (Yi and Chien, 2001; Lu 1998; Lu and Hu 1997).
Sometimes without direct measure of gender role attitudes, educational attainment,
controlling for earnings, can also be regarded as an indicator of such normative factors
(Chang, 1978). The higher the educational attainment, the more modern gender role
attitudes we would expect an individual (regardless of gender) to hold. Similarly, if a
woman’s husband holds a modern gender role attitude, we should expect her dual roles of
being both an employee and a mother is more likely to be appreciated by her husband than

one whose husband holds a traditional gender rolel,ai,ttitude.

1.4.2 Theories about Trends in the F é@gabor Force Participation
1

Prior literature on theories about tr;eﬂds inthe fémalc labor force participation focuses

i | b
on the resources and constraints a wonan {aces when shie-makes her choices between family

and work. One line of the literature focuses on the characteristics that a woman possesses,
and argues that variation in these characteristics may lead to different probabilities of
participating in the labor market. The other line focuses on the constraints a woman faces
in the labor market including the industrial structures, atmosphere of the workplace, and
earnings opportunities provided. It is worth to note that it is not either set of the factors
alone that explains the trends in female labor force participation. Instead, it is the

interaction between both sets of factors that help explain the secular trends in female labor

12



force participation (Oppenheimer, 1982).
In the following section, I review both lines of the literature and construct theories to

explain trends in the labor force participation among married women in Taiwan.

1.4.3 Compositional and Behavioral Changes among Married Women
The characteristics of married women may help explain trends in female labor force
participation through two dimensions: changes in population composition and changes in
behavior (Chang, 1997; Huang et-al., 2009; Shapirp_and Shaw, 1983).
Shapiro and Shaw (1983) try to decog)posc thcﬁ .compositio'nal and behavioral changes
on female labor force parti€ipation by studytilx%ﬂ;ﬁ_ ﬁends in the United States. They
| | I‘I |

document a large difference in/labor me%rl%ct aft%’hmént between women aged 30-34 in 1967

i |
and their counterparts in 1978. The'yfargug that'more than 50% of the increasing labor

market attachment of these two cohorts can be explained by the compositional change of the
population, such as educational expansion for women and changes in family structures,
rather than by the behavior adjustment of women in the younger cohorts. Even though the
behavior pattern of the subgroups of the population have not changed over time—which
means the effects of the determinants of female labor force participation have not changed
over time—the composition of the population has shifted to the direction where the

proportion of working women is continuously increasing.

13



Examining changes in female labor force participation rates between 1980 and 2005 in
Taiwan, Huang et al. (2009) also find that the compositional change of the population is one
of the major factors explaining the recent trends in Taiwan. They decompose the
compositional change by educational levels, marital status, and family structures of the
population. They find that the direction of the changing composition of these factors have
shifted in a way parallel to the changes in female labor force participation. For example,
the proportion of married women with preschool children has decreased over time, which
explains partly why the overall female labor force participation of all married women has
been increasing. Huang et al.(2009) alsrcs)”ﬁnd thatt,_if breaking down the labor force

P
8

participation rates by educationallevels, thd::@p.qsitional change of each educational
|| -l |
L

group explains most of the increase in fflf)ale,}ﬁﬁor fbrcc participation rates in Taiwan

during this period. <0,

In sum, the most prominent compositional change in the Taiwanese society in the past
few decades is educational expansion. In the past 30 to 40 years, the enrollment of
teenagers and the number of higher-education institutions have increased dramatically.
There were only a total of 7 colleges (including junior colleges, colleges and universities) in
Taiwan in 1950, compared to a total of 164 colleges in 2008. In 1976, the enrollment rate

of teenagers aged 12 to 17 was 65.7%, compared to 94.9% in 2008. For teenagers aged

14



18-21, the enrollment rates rose from 10.0% in 1976 to 59.8% in 2008 In 2008, almost
all teenagers between ages 12 and 17 were enrolled in junior or senior high school, and over
half of the teenagers between ages 18 and 21 were enrolled in college.

In 1970, female enrollment rates of both age groups mentioned above were lower than
those of their male counterparts. However, in 2008, female enrollment rates have
surpassed male enrollment rate in both age groups. Apparently, women have benefited
more from the educational expansion in Taiwan than men.

What are the implications of:the expansion of female education? Holding constant the
effect of educational attainment.on femalE }abor forge par:ficipat'ion, we expect that the
higher a woman’s educational attainmcm,t}'lill ] Pfr her probability to participate in the

| L
I 1

m |
labor force. Educational attainment isLo tenanderstood as having a positive effect on labor

! | 1
force activities for individuals through the accumulatiori':bf human capital.

In the human capital tradition, Rosenzweig (1995) argues that schooling improves
individuals’ productivity by enhancing their ability to learn and by expanding their access to
information. In other words, through schooling, we improve our productivity and thus
increase our human capital which may potentially provide us with greater chances to earn
more in the labor market. Facing a choice between family and work, women who have

accumulated more human capital would be more likely to stay in the labor force than women

3 Ministry of Education, Republic of China, 2008. Educational Statistics of the Republic of China 2008.

15



who have accumulated less human capital. If women are getting more education in general,
female labor force participation rates should increase over time.

One of the aims of my thesis is to examine the influence of compositional change
associated with educational expansion on the trends in female labor force participation in
Taiwan. I argue that the effect of educational expansion represents the cohort effect in
explaining trends in female labor force participation in Taiwan, since it is across cohort that
the average level of educational attainment differs and individuals in the same birth cohort
tend to go through educational transitions’at approximately the same age.

However, the effect of the e_ducation%lr attainmg_nt may alsg increase (i.e. the behavioral
change) and contribute to trends in the feméil%&t%é_r force patticipation. Behavioral change

| | | I‘I |

means the alteration of response to envi}'ranmcnfeil changes, including changes in economic
L | |

i
structures or changes in social norms;:

In Taiwan, we observe similar trends in behavioral changes associated with female
labor force participation. The average labor force participation rates for women of all
educational groups, except for women with six years of schooling or lower, have increased
substantially from 1983 to 2006 (see Figure 5). The greatest and most constant increase
among all educational groups is women with a junior or senior high school diploma, and the
difference in labor force participation rates of these women between 1983 and 2006 is as

high as 20%.

16



The observed behavioral change in female labor force participation may be explained
by changes in gender-role attitudes. As prior research has suggested, the traditional values
in Taiwanese and Western societies stipulate that the pivotal role of a married woman is
being a good wife and a good mother (Sweet, 1982; Yi and Chien, 2001). However, the
traditional values have changed in response to the pursuit of gender equality all over the
world. More and more people recognize and support a multitude of roles for women
holding the “modern” gender-role ideology (Spain and Bianchi, 1996). These changes in
gender-role attitudes diffuse first and most rapidly ini the institutions of education. The
more highly educated a woman-is, the more likely s}}e adopts “rpodern” gender-role attitudes.
However, the gender-role attitudes argumenjt&@rdly be tested because of the lack of

| | | I‘I |

appropriate indicators and the obscure rFlFtioﬁéhip bétwcen attitudes and behaviors (Ajzen,

1988). <0,

Another argument explaining the behavioral changes in female labor force participation
is to consider the structural constraints faced by these women while making their decisions
about labor work and child care. This leads us to consider the interactions between

changes in behavior and the constraints of the local labor market.

1.4.4 Preference of the Local Labor Market

Brinton (1995) suggests that the increasing effects of educational attainment must be
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considered in the context of local labor market. The context of the local labor market may
include the atmosphere of the workplace, earnings opportunities, and the kind of
occupations or positions provided by the local labor market (Oppenheimer, 1970; Yu, 2009;
Huang et al., 2009). These conditions, taken together, construct a preference for the kinds
of employees favored by the local labor market.

Previous studies conducted in the Western societies have documented evidence in
support of the labor market explanations (Goldin, 1990; Oppenheimer, 1970). For example,
Goldin (1990) suggests that, in the!United:States duging the 1920s and 1930s, younger and
less experienced (and unmarried) hi gh-scljpol girls are more likgly to be hired and retained
in the labor force than older and more cxpef}lgc%@__(and margied) women. However,

| | I‘I |

demographic changes such as the declil}'clin féﬂ}]‘ity ic}nd the increase in education have led

i |
to the declining supply of young womién in the"950s. ‘Companies need to adapt to the

shortage in supply of young women in the 1950s'by considerably altering their labor market
preference. Those older and more experienced women—who have left the labor market
earlier upon marriage, by now past their childrearing age—are suddenly welcomed in the
labor market.

In sum, when the supply of laborers is inadequate, increasing demand for female labor
may remove the marriage barriers and change preferences of the labor market. Employers

may therefore make better offers to married women than they used to, thereby changing the
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labor force behavior of these women (Brinton 1995; Yu, 2005).
In her comparative research of Japanese and Taiwanese female labor force participation,
Yu (2009) finds that because of higher labor demand in Taiwan during the postwar period,
employers of Taiwanese firms need to provide better incentives for female homemakers to
leave their home and join the labor force. Female workers in this period, however, have
still concentrated in the labor-intensive industries which demand mostly low-skilled laborers,
and women with higher education may still remain relatively uninterested in the labor force.
By the 1980s, the Taiwaneseécononiy has shiffed from labor-intensive industries to
skill- and capital-intensive industries; and thc dcmal}_d formore 'highly educated and skilled
workers has expanded (Yu, 2009). Womeri?‘-mi‘i}i gher education are then both favored by
| o |
| | ¥

the employers who are willingto provi(?c _[i obszwth albetter pay'and better career prospects

i |
for female employees, and these women, iii turn, arc.alsg:more willing to take these jobs.

In sum, the adjustment of labor force participation behavior of married women with
higher education must be understood in terms of the changing preferences of the local labor
market. If the marriage barriers remain, and the labor market prefers women with low
skills, the impact of educational attainment would be relatively small. In contrast, if the
labor market favors women with higher education, the impact of educational attainment
would be relatively large.

Using a time series of cross-sectional data, Tan and Yu (1996) document a structural
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change in the demand of the labor market in Taiwan over time. Distinguishing the labor
market in Taiwan into a primary and a secondary labor market, they find that female and
ethnic minorities often face noneconomic barriers when entering the primary labor market,
which often offers better wages and better benefit packages than the secondary labor market.
They find a gender difference in the probability of entering the primary labor market in 1978,
but the gender difference has become smaller in 1992. They conclude that the demand
structure of the labor market in Taiwan has changed over time. Women in 1992 face lower
noneconomic barriers when enterifig the primary labor market than women in 1978.

In sum, I argue that the change in pr¢fcrences Q_f thellocal l'abor market may help
explain trends in female labor force participvialaéi}:faiwan. In earlier times, the

| | ¥

labor-intensive industrial structure in Ta%i\%/an &fﬂfnot‘favor wonien with higher education.

i | b
Now that Taiwan has shifted to skill¢ard cqpital-intcnsii?fe industries since the 1980s, and

the preferences of the labor market have changed as well, more highly educated women
have increasingly experienced better job prospects in the labor market.

The goals of my thesis are to examine both the changing behavior of better-educated
women and the changing preferences of the local labor market. [ use a two-step analysis.
First, I examine changes in the effect of educational attainment on labor force participation
over time, and see whether women with higher education are more likely to participate in

the labor force in a later period than in an earlier period. Second, I construct the year-,
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area-, education-, and age-specific “potential earnings” for each individual woman. These
potential earnings represent the preferences of local labor markets. I then examine whether
the effect of educational attainment and the effect of preferences of local labor market both
explain the overall trends in female labor force participation. If so, I argue that it is
consistent with the hypothesis that the increasing preference of the local labor markets for
more highly educated women plays a role in driving the increase in female labor force
participation in Taiwan. It is important to note, however, that these two measures represent
period effects when explaining the'recent trends in the female labor force participation in
Taiwan. All else being equal,-women With the same level of gfiucational attainment across
birth cohorts should all be preferred mofe by%%ébor market in the later period than in the

|
earlier period. : %

|
| |

1.4.5 Summary of Hypotheses

Previous studies on trends in labor force participation among married women in Taiwan

have not decomposed the explanatory factors into factors contributing to the period effects

and factors contributing to the cohort effects. In this thesis, I seek to identify factors that

may help explain the cohort and period effects of the trends in labor force participation for

married women with preschool children from 1983 to 2006. I use linear trend indicators of

calendar year and birth cohort to indicate, respectively, the period effect and the cohort
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effect. The expected effects on labor force participation of married women and the trends
for each potential explanatory variable are summarized in Table 1.
[Table 1 about here]

Following the logic of Leibowitz and Klerman (1995), I use the interaction of
educational attainment with a trend indicator of calendar year to indicate the changing effect
of educational attainment over time. If the coefficient of the interaction term significantly
differs from zero, and helps explain the coefficient of the period trend indicator, I argue that
this is evidence for changing behaviors in‘labor force participation for women of different
level of education. Moreover;.if the cogfﬁcicnt of Poten:tial ,ea@ings of married women,
which indicates the preference offthe logal 4F 20k 215 helps explain the coefficient of

| e |

1 m |
the period trend indicator, I argue that ili i the,iﬁécntchs that the local labor market provided

! | 1
for those better-educated women that promote the beha\}'ibral changes of their labor force

participation during the quarter century in my study.

Educational attainment alone (i.e., without the interaction term) indicates the effect of
educational expansion. Following the same logic, if the inclusion of educational
attainment (without the interaction term), which is the indicator of educational expansion,
explains the cohort coefficient, I argue that the educational expansion helps explain the
cohort trend in female labor force participation. In addition, I include family composition

factors and husband’s characteristics in my analysis as explanatory variables.
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CHAPTER 2 DATA AND VARIABLES

2.1 Women’s Marriage, Fertility, and Employment Surveys

I use data from eleven waves of the Women’s Marriage, Fertility, and Employment
Survey, a repeated cross-sectional survey of nationally representative samples of women
aged 15 and above residing in Taiwan.* The eleven waves of survey were administered via
face-to-face interview in 1983, 1984, 1985, 1986, 1987, 1988, 1990, 1993, 2000, 2003 and
2006. The survey includes a wealth of information on women’s labor force participation,

marriage, childbearing history, andfamily-eomposition, and thus is suitable for the purpose

A
of my study. | o |

Ll
My main analysis is limited to matri“ed women with preschool children (i.e. six years of
age or younger). After list-wise delétiont of respondents with missing data on the
dependent variable and explanatory variables, the size of the analytic sample is 45,609. A

supplementary analysis is done on all women aged 15 to 64, regardless of their marital status.

After excluding women aged 65 and above, the size of this analytic sample is 271,293.

* Data analyzed in this thesis were collected by the Directorate General of Budget, Accounting and Statistics
of Executive Yuan, R.O.C. (Taiwan). The Center for Survey Research of Academia Sinica is responsible for
the data distribution. I appreciate the assistance in providing data by the institutes and individuals

aforementioned. The views expressed herein are my own.
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2.2 Family Income and Expenditure Surveys

I pool data from the Family Income and Expenditure Surveys (FIES) from 1981 to
2005 to estimate the age-, education-, and year-specific earnings potential in the local labor
market. FIES is an annual repeated cross-sectional survey of nationally representative
samples containing information on each respondent’s age, education attainment and earnings

and thus is suitable for my study.

2.3 Variables

2.3.1 Dependent Variable: LLabor 'l:i(r)_i‘»ce Par’t-icipation'

';,: . 1

o

I follow the Ministry of Interior AfifeTrs o’&Taiw'an’s official definition to construct a

i hy 1 -
binary dependent variable to indigate the respondent’s laborforce participation.  The
respondent is considered in the labor forceif shie is overd5 years of age, either working for

pay or unemployed. = Those women who are not working and do not intend to find a job

are considered out of the labor force.

2.3.2 Explanatory Variables
I construct three sets of variables to test the family composition explanation: (a) the
number of children is a continuous variable, and based on the respondent’s answer to the

question of “How many children do you have now?” (b) I create five dummy variables to
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indicate the age of the respondent’s youngest child in six categories: 0-6 months, 7-12
months, 13-18 months, 19-24 months, 25-30 months, and 31-36 months (reference
category). Each of these dummy variables is coded 1 if the age of the respondent’s
youngest child falls into the specific age category, and coded 0 if not. (c) The number of
additional adults in the household is included as three dummy variables: 0 adults (reference
category), 1 to 2 adults, 3 to 4 adults, 5 or more adults. These series of dummy variables
are based on the number of household members aged 15 or older other than the respondent
and her husband.

To examine whether recent trends inryrvomen’s ]gbor force participation is a period
phenomenon or a cohort phenomcnon,‘ l,ué:%géti?uous variable to indicate period trend

Il A

by calendar year, centered at 1983, IP J;hc aﬁélysisi of married-women with preschool

i | b
children, I construct a continuous variablc for the rcspdhdent’s birth cohort, centered at

1960. In the analysis of all women aged 15 to 64, [ use three dummy variables to indicate
four birth cohorts, including women born between 1919-1938 (reference group),
1939-1958, 1959-1978, and 1979-1991.

I also construct a series of dummy variables to indicate the respondent’s age. In the
analysis of all women aged 15 to 64, age is divided into five categories: 15-24 (reference
group), 25-34, 35-44, 45-54 and 55-64. In the analysis of married women with preschool

children, due to the small number of women having preschool children older than the age
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of 35, those age categories of 35-44, 45-54 and 55-64 are combined into the same category,
using 25-34 as the reference category.

Educational attainment of the respondent is included as a continuous variable
(measured as the years of schooling) or as a series of dummy variables in different models.
In the dummy variable specification, I divide educational attainment into the following
categories: 0-9 years of schooling (reference group), 12 years of schooling, 14 years of
schooling, and 16 or more years of schooling.

To indicate the changing effeé¢t of educational attainment over time, I add the
interactions of educational attainment andﬁ :galcndar year. Age 'and educational attainment

of the respondent’s husband are iacluded as on ;ﬁuéus variables.

|| === |
| m 1]
To examine the preference of the l? | labor market, T draw data from the Taiwan

! | 1
Family Income and Expenditure Surveys (TES)Hrom 1981 te 2005 to estimate the potential

earnings opportunities in the local labor market of women. Following the logic of
Mincer’s (1962) earnings equations, I use education and the Mincer’s experience to
construct the potential earnings of women in specific year period and local market. First, |
group the 25-year FIES data into five-year periods: 1981 to 1985, 1986 to 1990, 1991 to
1995, 1996 to 2000 and 2001 to 2005; Mincer’s experience into 11 groups: 0to 3,4 to 7, 8
to 11, 12 to 15, 16 to 20, 21 to 25, 26 to 30, 31 to 35, 36 to 40, 41 to 50 and 51 to 60.

Second, within each period, I compute mean logged earnings for each education-experience
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group for each county-specific labor market. The logged earnings are adjusted for inflation
by consumer price index (CPI) and expressed in 2006 dollars. I use this non-parametric
procedure to capture potential non-linear variations in the Mincer’s equation. These
estimated earnings are linked to the Women’s Marriage, Fertility, and Employment Survey
for women of the same characteristics and in the same calendar-year period.’

One advantage of my approach is that the predicted logged earnings is independent of a
particular woman’s personal preferences for work and family, and captures the average
effect of educational attainment and work’experiences on her local labor market earnings
opportunities.

The same method is applied to construcs;m,entia}l earningsof the married women’s

1l M
husbands. The potential earnings for HP rried W’om@i’s husband is included to indicate the

1
i |
income effect of married women.

> Due to poor data qualities of the 2006 FIES survey, the potential earnings of women in the 2006 Women'’s

Marriage, Fertility, and Employment Survey are computed by data from the FIES 2001 to 2005 surveys.
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CHAPTER 3 STATISTICAL MODELS

3.1 Logistic Regressions

I use two sets of logistic regression models in this thesis. The first set of models is to
predict the labor force participation of these married women with preschool children, and
examine if the direction of the predictions are consistent with what prior theory would lead
us to expect. The second set of models includes APC models examining the trends in the
labor force participation of thesé women.

Among the APC models, the first medel includes agcicalendar year and birth cohort to
identify the period and cohort effeets of|the teefidssin labor force participation of married
1} M

|
‘

|
11

women with preschool children:

log (%p) = by + b, - Age Dummies + b, Gohort +:b; - Year (1)

I then add each set of the explanatory factors to the model respectively, and examine
how the coefficients for the period effect (k.1 and cohort effects (2.} of the trends in
labor force participation change after the inclusion of these explanatory variables.

Model 2 includes age, period, cohort, and the family composition factors. Model 3
includes age, period, cohort, and variables of the husband’s characteristics. Model 4 and

Model 5 include age, period, cohort, and educational attainment. Model 6 and Model 7
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include age, period, cohort, educational attainment and the interaction term of educational

attainment and calendar year. Educational attainment is included as a continuous variable

in Model 4 and Model 6, and as dummy variables in Model 5 and Model 7. Model 8

includes age, period, cohort and potential earnings. Model 9 includes age, period, cohort

and all the explanatory variables (see Equation 2 to 9).

log (%) = by + b, - Age Dummies + b, - Cohort + bs - Year + by * Xpamcomp (2)
log (%) = by + by - Age Dummies'+ b, - Cohort + ba “Year b, + Xyusvandrs (3)
log (%) = by + by - Age Dummies +iby = Cohort + by Year + ba: Xyears of schooling (vos) (4)
log (%) = by + by - Age Dummies + b, } CohE+b3‘ Year + b, - Xeh pummies (5)
| - |
| m 1]
log (l%p) = by + b, - Age Dumniies + b, L ohopti bs t Yean o by #Xygs + bs - Xyos - Year (6)

i |
log (ﬁ) = by + b, - Age Dummies + bz(-'C{bhort by Year + by Xeaupummies T Ps * Xgdubummies * Year (7)

log (l%p) = by + b, - Age Dummies + b, - Cohort 4 by - Year + by * Xgarnings (8)

log (l%p) = by + by, - Age Dummies + b, - Cohort + by - Year + b, - Xy 9)

If, by adding any set of the explanatory variables, the coefficient for calendar year or
birth cohort approaches zero, I interpret the results as in support of the claim that this set of
explanatory variables helps explain the period effect or the cohort effect behind trends in the

labor force participation of married women with preschool children.
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CHAPTER 4 RESULTS

4.1 Descriptive Statistics

Table 2 presents descriptive statistics of the sample of all women aged 15 to 64 and the
sample of married women with preschool children. I report descriptive statistics of all
eleven waves (from 1983 to 2006), as well as descriptive statistics of the first (1983) and the
last (2006) cross sections. The latter part provides a crude, but informative, comparison of
the trend in these variables of interest.

[ Lable 2 abeut herc)

The first three columns ate for all wom.eﬂv-rn:’ﬁ“éed |l5 to 64. The labor force participation
rates for these women are 44% in_ 17983,‘: a;‘nd 5 7% in 20068 An, 1983, the percentage of
women aged 15 to 64 who were neyer rmarried is 31% a;d it has slightly increased to 35% in
2006. On the contrary, the percentage of being married has decreased from 63% in 1983 to
57% in 2006. These figures show that more women are participating in the labor force and
more women are never married over these 23 years.

The fourth, fifth, and sixth columns present descriptive statistics of married women
with preschool children. In 1983, only one third (34%) of married women with preschool

children are in the labor force, and the percentage has almost doubled (to 62%) in 2006.

Married women have an average of 2.4 children in 1983, but only 1.8 children in 2006.
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Because the demand for rearing a child and the demand for work often compete for the
limited time and energy a woman has, women with fewer children are expected to be more
likely to participate in the labor force. Similarly, the average age of married women has
increased from 28.0 to 31.7 years old, and the average age of these women’s husbands has
risen from 31.9 to 35.0 years old between 1983 and 2006. Married couples with preschool
children in 2006 are, on average, older than their counterparts in 1983—which might reflect
the delay of marriage and the delay of childbearing. Delay of marriage and childbearing
for women in 2006 may be accompanied Wwith mote Work experiences, and higher earnings
than their counterparts in 1983 .- More wqﬂ< cxpcritc_nces and h'igher earnings provide
greater incentives for these women to particti??-prﬁ}ai‘i}t_he labor force.  Similarly, the earnings
M

of their husbands might also be higher i%n POOGYh"an m 1933. “However, greater earnings of

i |
the husband might decrease the labot force participation”of married women with preschool

children by reducing the necessity for them to contribute to household income. Married
couples are living with fewer adults (other than themselves) in the same household in 2006
than their counterparts in 1983, but it is unclear how this trend would affect trends in the
labor force participation of these women.

Educational attainment and potential earnings of married women with preschool
children and those of their husbands have risen dramatically between 1983 and 2006. In

2006, married women with preschool children are more likely to be high school graduates,
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and to have higher potential earnings than their counterparts in 1983. These trends might
lead to an upward trend in female labor force participation.

In contrast, growth in their husband’s educational attainment may have led to growth in
family income. Family income, in turn, would have a negative effect on these women’s
labor force participation. The effect of husband’s education on women’s labor force
participation is ambiguous due to two countervailing mechanisms: highly educated men may
embrace a modern gender-role ideology that encourages their wife to work. Compared
with lower educated men, they alsé tend to €arn more so that their wife may have lower

incentives to participate in the labor force.

| —
:,ﬂ:?j;a'
1M
4.2 Regression Results 1 Ak |
4.2.1 Factors Predicting Labor Force Patticipation

In Table 3, I examine whether each set of explanatory variables help predict the labor

force participation of married women with preschool children as previous studies would lead

us to expect. Two sets of coefficient estimates are presented: those obtained by bivariate

regressions considering only the variable itself (unadjusted) and those obtained from a

model including all the variables (adjusted). Age estimates in these models may be

confounded with period or cohort effects, thus is only included as a control to examine the

effects of other explanatory variables.
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[Table 3 about here]

The bivariate analysis shows that the more children a woman has, the lower the
probability she participates in the labor force. However, after controlling for other factors,
the negative effect no longer remains.

The direction of the age of a woman’s youngest child is as expected: the younger the
age of a woman's youngest child, the lower the probability she participates in the labor
force—presumably because women having younger children have greater demands for
childcare, and thus are less likely to participate in the labor force than women with older
children.

Compared with women with no addiiti o@gul‘fs in the household, women with one or

| | ¥

two additional adults in the household afrei mofeﬂillilw]& to be in‘the labor force. Women

i |
having three or more additional adultsiin the houschold; however, are less likely to be in the

labor force than women having no additional adults'in the household. I interpret these
results to suggest that one or two additional adults in the household may provide help in
childcare to these married women, but households with many adults may be relatively
traditional and impose pressures for the women to stay home.

The effects of husband's characteristics on these women's labor force participation are
confounded with other variables. For example, husband's potential earnings is the proxy

for the income effect on women's labor force participation, but the estimates could only be
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interpreted causally after controlling for women's earnings, which serves as the wage effect.
After controlling for all other variables, women having more highly educated husbands,
younger husbands, and husbands with lower potential earnings are more likely to participate
in the labor force than women having husbands who are otherwise.

Finally, women of higher education and higher potential earnings are more likely to

participate in the labor force than women of lower education and lower potential earnings.

4.2.2 Factors Explaining the trends
From Table 3, I find that most explanatory variablesipropesed by the past literature help
predict the labor force participation of marr{e@bjr_nen with preschool children. In Table 4,
R

I examine if these potential explanatory; v_}ari ables llcfp explain‘the cohort effect or the period

i |
effect of the trends by using the APC modcls.

[Table'4 about here]

In Model 1, I decompose trends in the labor force participation of married women with
preschool children into age, period and cohort effects. I am not particularly interested in
the age effects, but discretize the age variable to purchase identification of the three
otherwise perfectly collinear time trends. Nonetheless, the patterns of age effects are
consistent with what one would expect. Women between ages 25 to 34 years old have the

highest probability to participate in the labor force than women of younger or older ages.
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Many women aged 15 to 24 are still in school, and thus are not part of the labor force. The
oldest group of women consists of married women with at least one preschool child from
age 35 and up, and has the lowest labor force participation rate.

The period effect indicated by the coefficient of calendar year shows that the labor
force participation rates for married women with preschool children have increased from
1983 to 2006 with an odds ratio of 1.08 (= exp[.0803]) per year. The cohort effect is,
somewhat unexpectedly, in the opposite direction to the period effect: married women with
preschool children in more recentbirth cohorts have lower ¢hances to participate in the labor

force than their counterparts in the eatlier birth cohomise

In Models 2 to 6, I include different se{s?ﬁ’-éiplanatory variables separately, and see
'] = |

e W
how they affect estimates of the time trc?n 5. «sAll but ong of these variables indicate

i
theoretical mechanisms presumably-associated with the period trends. Hence, their

inclusion changes relatively little of the estimated age effects and cohort effects across all

models.”

In Model 2, I add family composition factors including the number of children, the age

% The monotonic developments of educational expansion and industrial structures in Taiwan lead us to expect
monotonic trends for both period and cohort effects. Different specifications of recoding period and cohort
effects into sets of dummy variables are also done by the author. The results also show monotonic estimates
of both period and cohort effects.

7 Educational expansion indicates a cohort mechanism, but its inclusion has little impact on the estimated

cohort effect either.
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of the youngest child, and the number of additional adults in the household. The directions
of these family-composition effects are consistent with my expectation but the inclusion of
these family composition factors has explained little of the period effect. The coefficient
for calendar year changes from .0803 in Model 1 to .0762 in Model 2. Hence, these factors
are unlikely to account for trends in the labor force participation of these women.

Model 3 includes husband’s characteristics including husband’s educational attainment,
husband’s potential earnings, and husband’s age. None of these husbands’ characteristics
help explain the period effect on the laborfarce participation of these women, either, with
the coefficient of calendar year r_ernainingzglmost quhanged. '

Model 4 includes women’s educationai?&iﬁment, measured by years of schooling, as

| | | I‘I |

a proxy for the compositional effect of ?diucatf(;ﬁal cfgpansion. +The results show that

i |
educational attainment has a positive ¢ffect on labot force participation for married women

with preschool children, but it has not explained the coefficient for the cohort indicator as
prior theory has expected. Neither does its inclusion change much of the coefficient for
calendar year.

Educational attainment, as a linear term of years of schooling, and the interaction of
educational attainment and calendar year are included in Model 6. In this specification, the
coefficient for calendar year decreases and flips sign (from .0803 in Model 1 to -.0154 in

Model 6), and the coefficient for the interaction term is significantly greater than zero.
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This suggests that the increase in the impact of educational attainment on labor force
participation helps explain the period trends in the labor force participation of married
women with preschool children between 1983 and 2006.

To examine if the effect of educational attainment on labor force participation is linear,
I use a series of dummy variables to replace years of schooling (see Model 5 and Model 7).
In Model 5, the results are similar to Model 4. Model 7 adds the interaction terms of each
educational category with calendar year. The results show that, the difference in the
probability of labor force participation for-women'with 0-9 years of schooling and women
with 12 years of schooling are getting larggr over til}le. The di'fference between women
with 0-9 years of schooling and women witf}%&,@f__more years of schooling is also

| | | I‘I |

increasing over time, but this latter diffc?re{mcei%ﬁot étatistically significant. In sum, the

i |
findings are consistent with behaviotal changes in labor force participation across

educational groups as an explanation for trends in labor force participation among these
women, but the change is the greatest among married women with a (senior) high school
diploma.

In Model 8, after adding women’s potential earnings, the coefficient for calendar year
reduces from.0803 in Model 1 to .0320 in Model 8. Model 8 shows that woman’s potential
earnings, the indicator of preference of the local labor market, also has a positive effect on

women’s labor force participation; and this helps explain the period trends in labor force
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participation among married women with preschool children.

All five sets of explanatory variables are included in Model 9. The pattern of each
variable remains as what previous models have shown, except that husband’s age is no
longer significantly different from zero.

In sum, both the interaction between educational attainment and calendar year, and
women’s potential earnings help explain the period trends (with the coefficient for calendar
year changing from.0803 in Model 1 to -.0246 in Model 9). The inclusion of these
explanatory variables, however, does not help explain much of the cohort trends (with the
coefficient for birth cohort changingonly modcstly from -.O4§§ in Model 1 to -.0373 in

Model 9).

4.3 Looking into the Downward Cohort Trend

In Model 1 to Model 9, I observe an unexpected negative cohort effect on labor force
participation among married women with preschool children, net of age and period effects.
I speculate that this anomalous cohort-effect finding may be due to sample selection bias.
So far, the analytical sample focuses on married women with preschool children, but some
women with high work commitment may not have children or may not even get married,
and thus are not part of the sample. This leaves my sample selected on women with lower

average work commitment than the general population. Because women in more recent
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cohorts tend to have higher work commitment than women in earlier cohorts, this sample
selection problem is more serious in more recent cohorts than in earlier cohorts, and may
produce a negative estimate of the cohort effect.

To test my speculation, I replicate the analysis of a similar age-period-cohort model on
an analytic sample of all women (of all marital statuses) aged between 15 and 64 inclusively.
Results in Table 5 show that women born in more recent cohorts are more likely to
participate in the labor force than women born in earlier cohorts. The only exception is for
women born between 1979 and 1991, which may be due to the fact that women in this
cohort are under 27 years old at.suryey in;sgl‘vicw as 3 result of Ipy research design. As
most of them are still in their school age, 1he)::hgye a telatively low likelihood to participate

| | .1
in the labor force than women born €ar hc} Ep |
1
;[Tame S/l hée]

In sum, I find an upward cohort trend for women of all marital statuses between ages
15 and 64, but a downward cohort trend for only married women with preschool children.
This is consistent with my speculation that by limiting my analytic sample to married
women with preschool children, I leave out women with higher work commitment than an

average woman drawn from the general population. This sample selection may be

responsible for the unexpected negative cohort trends in my analysis.
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CHAPTER S DISCUSSION

This study attempts to address two research questions. First, what factors predict the
labor force participation of married women with preschool children? = Second, what are the
cohort and period effects behind trends in labor force participation among married women
with preschool children during the period from 1983 to 2006 using a mechanism-based

approach that is similar to the approach described in Winship and Harding (2008)?

5.1 Factors Predicting Labor. ForeeParticipation'of Married Women with Preschool

Children

This study shows that except for tlie‘number of ;:hildren, all explanatory variables
predict labor force participation of married women with preschool children.

As expected, childcare and work compete for mother’s time and energy. Thus, the
younger a woman’s youngest child, the more likely a woman is to be out of the labor force.

Previous research has suggested that additional adults in the household may serve as
supplemental unpaid caregivers. If so, these additional adults help accommodate married
women’s need for childcare (Tan and Yu, 1997). My results show that, in contrast to the

linear specification in previous research, the effect of additional adults on women’s labor
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force participation is nonlinear: one or two additional adults in the family may serve as help
in childcare, but too many additional adults in the household may represent a traditional
family which is a source of pressure for women to stay at home rather than work.

Husband’s earnings are conceptualized as the income effect on labor force participation
of married women with preschool children as in prior research (Lu and Hu 1997). My
results show that being married to a higher-earning husband discourages women to
participate in the labor force. The effect of husband’s educational attainment, net of his
earnings, is conceptualized to indi¢ate the*génder-fole attitudes of the husband. The higher
the educational attainment, the more modgm gendcrﬁ-_role attitu@es we expect one to hold.
My results are consistent with the argumentj@igsbands with a more modern gender-role

| | | I‘I |

attitude are more likely to appreciate a lirll_illtitli&él‘of‘ 1"ples than"husbands with a more

i '
traditional gender-role attitude, thereby encouraging women to participate in the labor force.

The above factors are predictive of labor force participation of married women with
preschool children, but they explain neither the cohort effect nor the period effect of trends

in the labor force participation of these women.

5.2 Factors Explaining the Trends in Labor Force Participation

Using a variant of the APC model first proposed by Mason et al. (1973), I find an

upward period trend and a downward cohort trend, net of each other and the age effects.
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Controlling for women’s age, birth cohort, and other characteristics, women in the later
period are more likely to participate in the labor force than women in the earlier period. 1
argue that it is the change in the preferences for the local labor market that helps explain this
period trend. In the earlier period, the labor-intensive industrial structure in Taiwan does
not favor women with higher education. As the Taiwanese economy shifts to skill- and
capital-intensive industries, the labor-market preference for women with higher education
has monotonically increased over time. It is this increasing preference for women with
higher education in the labor market that helps explain the upward period trend. Thus I
find that the behavioral change-across edqgational croups and p'references for the local labor
markets both help explain the period cffect,t?%‘:_y\,oﬂh to note that among all educational

| | | I‘I |

groups, high school graduates are thoscMho have méde the biggest behavioral adjustments

1 1
in their labor force participation ameng' married womer withpreschool children.

Unexpectedly, I find a downward cohort'trend in labor force participation among
married women with preschool children. Educational expansion, presumably a cohort
mechanism, cannot explain the cohort effect. I propose a sample selection explanation and
test it indirectly in this thesis. The empirical evidence seems to support this sample
selection argument. However, a better solution addressing the selection problem is to use
the Heckman Two-Stage Model to correct the selectivity bias directly. By controlling for

the effect of work commitment on the probability of women being married and have a
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preschool child (the criteria of being included in my sample), the bias that leads to this
unexpected cohort effect may be ameliorated.

Because there is no direct measure of work commitment in the Women's Marriage,
Fertility and Employment Survey, future studies with other data sources that include direct

measures of work commitment will help test this sample selection argument.

5.3 Limitations and Implications

There are two main limitations T thig'study. ““Eirst,/focusing my sample on married

women with preschool children, which isfgi-_u'rjng t‘;héj-s“ccond and third stages of the family
| s ||
!

life cycle (Glick 1947), my analysis caninTt exq'mine'thc tamily life cycle hypothesis.
L. X

Second, the downward cohort trend 10 lalibor force pail'ticipatioh of married women with

preschool children may result from seiectidﬁ bias dﬁé to-differences in work commitment
across cohorts.  Further studies may address this problem by using different sources of data
with direct measurement of work commitment.

Despite the above limitations, this thesis suggests that while examining the trends in
female labor force participation, we should decompose the effect into period effects and

cohort effects while trying to explain the trends in female labor force participation.
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Table 1. Summary of Hypotheses: Prediction of Explanatory Variables on Labor Force

Participation among Married Women with Preschool Children.

Variables

Expected Effects on

Labor Force Participation

Expected Effects

on the Trends

Family Composition Factors

Number of Children
Age of Youngest Child
Number of Additional Adults in the Household

Husband’s Characteristics

Husband’s Age
Husband’s Years of Schooling

Husband’s Potential Earnings
Educational Expansion
Years of Schooling
The Changing Effect of Educational Attairi.mer;t ,1 .
Years of Schooling x Calendarj_:(gar E j' g

Preference of Local Labor Market

Potential Earnings

- o' {
| - I 1
| ’-f.i"“ |

(-)
(+)
(+7-)

(x)
(+)
(-)

(+)

(+)

Explaining the
cohort trends

Explaining the

period trends

Explaining the

period trends
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Table 2. Descriptive Statistics (Means and Standard Deviations)

All Women, Aged 15 to 64 Women With Preschool Children.
198302006 1983 2006 1983102006 1983 2006

Labor Force Participation .50 44 57 44 34 .62
Never Married 32 31 35 -- -- -
Married .62 .63 57 1.00 1.00 1.00
Divorced/Separated .02 .01 .04 -- -- -
Widowed .04 .04 .05 - - -
Age 3492 3340 38.07 29.09 28.01 31.73

(13.60) (13.58) (13.54)  (4.74)  (4.54)  (4.89)
Husband’s Age -- -- -- 32.58 31.89 34.95
(579 (625  (5.53)
Number of Children ” - 220 240  1.84
(106)  (123) (81

Age of Youngest Child -- o - 34.57 33.20 37.03
(months) ::l (19.07) (18.40)  (19.96)

No. of Additional Adults it = |1 1,69 1.93 1.51
: (2:11) (2.37) (1.70)

Years of Schooling - -- -- 9.75 8.25 12.67
(3.23) (3.46) (2.31)

Husband's Years of Schooling -- -- -- 10.54 9.44 12.79
(3.30) (3.55) (2.39)

Potential Earnings -- -- -- 245.5 154.4 431.8
(thousands dollars) (126.8) (54.7)  (151.9)
Husband’s Potential Earnings -- -- -- 432.3 300.1 648.4
(thousands dollars) (178.6) (84.5) (217.5)
Number of cases 271,293 24,201 23,903 45,609 5,010 2,166

Note: Standard deviations are in parentheses.
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Table 3. Logistic Regressions Predicting Labor Force Participation of Married Women

with Preschool Children

Unadjusted Effects Net Effects
Agel5-24 -0.5333 *** -0.3024 ***
Age25-34
Age36-64 0.2483 *** 0.0132
Number of Children -0.0723 #** 0.0016
Age of Youngest Child

mth00-12 -0.5720 *** -0.6336 ***

mth13-24 -0.5531 *** -0.5911 ***

mth25-36 -0.4579 *** -0.5009 ***
mth37-48 L2 SO -0.3118 ***
mth49-60 201640 7% * -0.1945 ***
mth61-72

Additional Adults in Household '

. =

1-2 | 0.0 0.0761 ***

3-4 | |-02033 =+ 10,0480 *

5 up -0,3644 #5% 20,1180 *#
Husband's Years of Schooling D095 0.0445 #**
Husband's Potential Earnings (log) 0.8056 *** -0.5209 ***
Husband's Age 0.0218 *** 0.0045 *
Years of Schooling 0.1186 *** 0.0615 ***
Potential Earnings (log) 0.8369 *** 0.6140 ***
N 45,609 45,609
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Table 4. Logistic Regressions Predicting Labor Force Participation of Married Women

with Preschool Children—APC Models

Model 1 Model 2 Model 3 Model 4

Agel5-24 - 1599 *** - 1534 **x* - 1381 *** - 1115 ***
Age25-34
Age36-64 -.2468 *** 2362 *** -2317 *** -2117 ***
Calendar Year (centered) .0803 *** 0762 *** 0847 **x* 0635 ***
Cohort (Centered) -.0466 *** -.0477 *** -.0562 *** -.0494 ***
Number of Children -.1673 ***
Age of Youngest Child

mth00-12 -4168 ***

mth13-24 -.3967 *x*

mth25-36 ~3486 *xk

mth37-48 =2 1

mth49-60 A flAdp ++

mth61-72 "F’
Additional Adults in Household }

0 13

1-2 .0429 .

3-4 20655 **

5up - 1383 ***
Husband's Years of Schooling 0838
Husband's Potential Earnings (log) 1942 **%*
Husband's Age -.0060 **
Potential Earnings (log)
Years of Schooling 1017 *%*
Years of Schooling * Year
Constant -.0703 *** -.0213 1.0804 ***  -]1,5989 ***
N 45,609 45,609 45,609 45,609
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Table 4. Logistic Regressions Predicting Labor Force Participation of Married Women with
Preschool Children—APC Models (Continued).

Model 5 Model 6 Model 7 Model 8 Model 9

Agel5-24 - 1149 *F*% 1117 %% 1152 *%* - 1517 *** 1343 ***
Age25-34 - - --- -—- ---
Age35-64 - 1746 **% 2074 **F* 1729 FkE .20 ¥k 1907 ¥
Calendar Year (centered) 0506 *** - 0154 ** 0424 *** 0320 ***  -.0246 ***
Cohort (Centered) -.0344 **% - 0480 *** -0343 #** - (310 *** - (373 Fx*
Number of Children -.0229 **
Age of Youngest Child

mth00-12 -.6068 ***

mth13-24 -.5597 #x**

mth25-36 - 4754 wx*

mth37-48 -.2058 #**

mth49-60 -.1859 #**

mth61-72 -
Additional Adults in Household

1-2 < 0671 **x

34 i -.0603 **

5up -.1242 #x*
Husband's Years of Schooling 0428 #**
Husband's Potential Earnings (log) -.5165 ***
Husband's Age -.0033
Potential Earnings (log) 7255 xEk* - 3198 wHkE
Years of Schooling 0691 *** 0407 #**

0 — 9 years of schooling - ---

12 years of schooling 3583 *** 2649 *x*

14 years of schooling 1.0780 *** 1.0681 ***

More than 16 years of schooling 1.5225 *%*3* 1.5242 ***
Years of Schooling * Year 0067 *** 0068 ***

0 -9 years * Year ---

12 years * Year 0147 ***

14 years * Year .0056

More than 16 years * Year .0045
Constant -.8089 *** 12512 **k* _TT16 *** -93196 *** 19035 #*
N 45609 45609 45609 45609 45609
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Table 5. Logistic Regression Predicting Labor Force Participation of All

Women Aged 15 to 64—APC Models.

Model 1

Calendar Year (centered at 1983) 0192 #%
Birth Cohort

1919 to 1938 -

1939 to 1958 0575 #%*

1959 to 1978 3683 ***

1979 to 1991 4277 HH*
Age

15 to 24 years old -

25 to 34 years old 5259 #x*

35 to 44 years old _,'&_ 5686 *iE*

45 to 54 years old Nl 066 ***

55 to 64 years old LGRTR FH*
Constant _ 51209 *kx*
N 271,293
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