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1. Introduction

The gender wage gap has narrowed steadily in Japan for the past several
decades. The gender wage ratio, measured as the ratio of female hourly wage to male
hourly wage, was 0.60 in 1980, but it was 0.70 in 2004." In spite of this improvement
from the 1980s, the ratio in Japan is lower than in most industrialized countries (Blau et
al. 2006, Table 11-4). In this article, | examine how the Equal Employment Opportunity
Law (EEOL) for men and women in Japan, first enacted in 1986 and then enhanced in
1999, has affected the female-to-male wage gap.? To explore that question, aggregate
data from seven points in time from 1975 to 2005 are used.

The ways in which the EEOL affected employment and wages of female
workers, especially at different stages of the lifecycle, has not been fully understood in
previous research. In this article, |1 perform a cohort-based analysis of the
female-to-male wage gap. Analysis by cohorts is particularly important because the
EEOL is assumed to have expanded employment opportunities for younger cohorts of
women who finished schooling and entered the labor market after the EEOL’s
enactment in 1986 (Edwards 1988, 1994; Cannings and Lazonick 1994; Blau et al.
2006; Abe 2009a). I call those cohorts who finished schooling after 1986 “post-EEOL
cohorts” and those cohorts who finished schooling before the EEOL enactment
“pre-EEOL cohorts.” How much the post-EEOL cohorts of women gained in terms of

wages compared to cohorts preceding them is the primary concern of this article.®

! These estimates are based on the author’s calculation from the Basic Survey of Wage Structure
gBSWS). In 2005, the female-to-male wage ratio fell slightly from its level in 2004.

Beginning in 1986, the EEOL prohibited discrimination against women in hiring, training, and
promotion, but the law at that time asked employers to voluntarily comply. The revised law in 1999
explicitly prohibited discrimination. The EEOL was further enhanced in 2007, when discrimination
against both sexes was prohibited; before 2007, only discrimination against women was prohibited.
¥ The importance of considering cohort in understanding gender wage convergence is pointed out in



It turns out that the inter-cohort closure in the female-to-male wage gap is
rather limited once educational attainment is controlled for. Therefore, the obvious
causes for the narrowing overall gender wage gap are changes in the educational
composition of the workforce. Significant changes in worker composition took place in
the Japanese labor market from 1975 to 2005. Among regular full-time employees,
increasing educational attainment and “aging” occurred during this period for both men
and women.” It is shown that the compositional changes in education explain a greater
portion of the improvement in the gender wage gap for younger cohorts, while they
played a smaller role for older cohorts. Furthermore, it is shown that groups of women
who gained in terms of regular employment did not gain in relative wages: for instance,
post-EEOL cohorts of university graduate women became more likely to work in
regular full-time jobs, while their wages did not increase relative to their male
counterparts.

This paper is organized as follows. In Section 2, data are explained and gender
gap measures are introduced. Section 3 reports trends in the female-to-male wage gap
and employment gap as raw tabulations. Section 4 presents the results from regression
analysis. Section 5 discusses the possible influence of worker composition on the wage

gap. Section 6 concludes.

2. Data and definitions

2.1. Wage data
| use aggregate data of the Basic Survey of Wage Structure (BSWS) for years

O’Neill and Polachek (1993).
* The regular full-time workforce is the set of workers whose employment contract does not set a
fixed term length and, in most cases, whose regular work schedules are 40 hours per week.



1975, 1980, 1985, 1990, 1995, 2000, and 2005.> The BSWS is a survey of earnings and
hours conducted every year by the Ministry of Health and Welfare. It is the most widely
used source of data regarding wages for empirical studies of the Japanese labor market.
The published data | use contain cell-mean data of wages, hours, bonuses, and tenure
(the length of service at the employer), along with the estimated number of workers for
each cell, where the cell is defined by sex, age group (5-year interval), and education (4
levels).® The hourly wage rates for men and women are calculated by dividing monthly
base earnings (shoteinai kyuyo) by monthly hours (shoteinai-jitsu rodo jikan). The
earnings do not include bonuses or overtime pay, and hours do not include overtime
hours.” The analysis is limited to wages of male and female full-time employees. It does
not include part-time employees because the BSWS does not collect information on the
educational attainment of part-time employees.

The use of published aggregate data certainly has limitations. Most notably,
since the cell-mean wages are used, any questions that are related to wage distributions
cannot be addressed. On the other hand, although some researchers do have access to
microdata of the BSWS, | believe tracing wage changes for 30 years is only possible
with aggregate data, which is what | pursue in this article.

In the rest of the article, I use the following measure of the gender wage gap,

which is 1 minus the gender wage ratio:

> Itis still difficult to use microdata of survey data collected by the Japanese government for
research purposes. A recent study by Kambayashi et al. (2008) uses microdata of BSWS and
contains a detailed description of the BSWS survey method.

® The four levels of education are junior high school graduate (9 years of compulsory schooling),
senior high school graduate (12 years of schooling), junior college graduate (usually 14 years of
schooling, including some vocational and technical schools), and university graduate (16 years or
more of schooling, including graduate education).

" | performed a similar analysis using a wage measure that includes bonuses and overtime hours.
The results are shown in Table AL. In deriving the hourly wage including bonuses, the bonus values
are taken from the next survey year because information on the bonus amount is collected for the
previous calendar year in the BSWS.



mean Female Wage

WageGap =1- .
mean Male Wage

1)

This measure takes a higher value when the disparity between female wages and male
wages is larger. The reason for using the WageGap variable is that it can be easily
decomposed into two terms: (a) the term representing educational composition of
female and male workers and (b) the term representing the gender wage gap within each
education group. Results from this decomposition are presented in Section 5.2. The

WageGap measure in Eq. (1) is called the “gender wage gap” in the rest of the article.

2.2. Employment data

The BSWS data are not suited for analyzing participation behavior since the
survey is conducted only for workers. The Employment Status Survey (ESS, Ministry of
Internal Affairs and Communications), which is a household survey, allows me to
examine how participation in regular full-time jobs changed over time and across
cohorts. | use the published, aggregate data of the ESS from 1987 to 2007, the years for
which the published tables contain information disaggregated by education and age.
Using the data from five points in time, | estimate the gender gap in the regular

employment ratio. The regular employment ratio is defined as

Number of Regular Employees
Population

RER =

, (2)

where the “Number of Regular Employees” is the sum of regular employees and
executives and the “Population” is the population for each cell, defined by birth year,
education, and age group.® The employment gap in this article is defined similarly as

WageGap, as follows:

® I include executives of private corporations in the set of regular employees. Corporate executives
are included because many are promoted to the position from positions as regular employees and
because many of those promoted are male university graduates.
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This measure is called “gender employment gap” in the rest of the article.

3. Trends in the female-to-male wage gap and the employment gap
3.1. Gender wage gap

Figure 1 plots the female-to-male wage gap against age for the sample that
pools all educational groups.® As the figure shows, the gender wage gap widens as
workers age. The figure also shows that there have been significant wage gains for
female employees of recent cohorts as compared to their male counterparts. However,
the patterns are quite different for the different levels of education.

Figure 2 graphs the gender wage gaps separately for level of education. As
noted in previous studies (Hori 1997; Kawaguchi 2005), the female-to-male wage gap is
low for the more educated. For example, in 2005, the mean of the wage gap for senior
high school graduates was 0.31, while it was 0.16 for university graduates.™ Significant
inter-cohort improvement in the female-to-male wage gap is observed in Figure 1,
where workers of all educational groups are pooled together, but much less convergence
is observed when the gap is calculated by level of education. These patterns suggest that
the closing of the female-to-male wage gap is driven by changes in educational

composition of the female and male full-time workforce.

® To make the inter-cohort differences clear in the figures, the gaps are plotted for the subset of
cohorts in the sample. The regression analyses use all cohorts, including the ones not shown in the
figures.

10" BJau et al. (2006, Table 5-8) report that in the United States, the gender earnings ratio is lower
(gender earnings gap is higher) for those with 4 or more years of college education than for the less
educated. Mulligan and Rubinstein (2008), on the other hand, report a somewhat different pattern.
They present the wage gaps of married women vs. married men with advanced degrees in the United
States. They show that the gender wage gap for this group is much narrower than it is for college
graduates and high school graduates. Baker et al. (1995) report that in Canada, the female-to-male
earnings gap is smaller for the more educated.



Figure 2 also shows that the improvement of female wages is greater for the
less educated than for university graduates. In terms of age patterns of inter-cohort
change, Figure 2 suggests that the gender wage gap closed more significantly for older
ages than for young ages. For example, for senior high school graduates aged 25-29, the
fall in the female-to-male wage gap between the 1956-1960 birth cohort and the
1976-1980 birth cohort is 0.018. For senior high school graduates aged 40-44, the fall
from the 1941-1945 birth cohort to the 1961-1965 birth cohort is 0.097.

It has been expected that the EEOL expanded women’s employment in
workplaces that were traditionally male-dominated. Several previous studies have found
that young women of recent cohorts in Japan acquired more 4-year university education
than older cohorts did and that they majored in fields that are more oriented toward
ambitious career plans (Edwards 1994; Edwards and Pasquale 2003). If the post-EEOL
cohorts of women had more human capital when they entered the labor market, then
later cohorts of women are likely to perform better than previous cohorts. In other
words, they are more likely to be employed in “better positions,” or their wage levels
are likely to be higher. The average wage data do not necessarily conform to such a
hypothesis, however, because the gender wage gap did not narrow for post-EEOL

cohorts.

3.2.  Gender employment gap

The trends in gender wage gaps shown in the previous section might well be
related to the extent to which the gender differences in employment in regular full-time
work over the period.

Several previous studies point out a possible link between participation



behavior and the gender wage gap. Blau and Kahn (2006) show that changes in
participation over time affected the development of the gender wage gap in the United
States. Specifically, they show that a part of the slower gender wage convergence in the
1990s than in the 1980s is attributed to the ways in which female participation changed
over the two periods.™* Olivetti and Petrongolo (2008) use cross-country data and show
that the gender wage gap tends to be higher in countries where women's participation is
high and argue that much of the cross-country differences are explained by the different
degree of selection into the labor market across countries. Mulligan and Rubinstein
(2008) argue that the direction of selection into employment changed over time in the
United States and that this change explains the gender wage convergence.

All of these papers show that changing participation rates, especially that of
women, potentially affect the development of female-to-male wage gaps. In the context
of this article, the implications from these studies would be that changes in the gender
wage gap are negatively correlated with changes in the gender employment gap,
assuming positive selection into employment. In principle, whether selection is positive
or negative is an issue to be tested; however, it is plausible to think that selection is
positive in the present application because the focus of this article is regular full-time
employment, which is considered to have become more and more selective in recent
years.

Figure 3 shows the gender gap in regular employment for selected cohorts

1 Goldin (1989) shows that, in the United States, the labor market experience of working women
did not increase much over the period when women's participation rose. This observation is also
consistent with a stable female-to-male wage gap over the period when women's participation rose.
Hunt (2002) shows that the gender wage gap in East Germany narrowed by 10 percentage points
between 1990 and 1994, although it accompanied a large decline in employment of low-skilled
women.



separately by level of education.'® The vertical axis measures RERGap, which takes
larger values when the RER of men and women are far apart. The gender employment
gap narrowed for university graduates, while the closing is not so obvious for the less
educated: in fact, the gap for junior high school graduates widened. Results from
regression analysis that quantifies the inter-cohort changes are presented in the next
section.

In summary, Figure 2 indicates that wage gains (compared with male
employees of the same cohort with the same level of education) are greater for the
less-educated group and pre-EEOL cohorts. Therefore, the groups who gained in terms
of an increase in regular employment did not gain in terms of wages, while the groups
that did not gain in terms of employment experienced an increase in relative wages.
Thus, the impact of the EEOL was complex and not uniform across different

dimensions.

4. Regression analysis
4.1. Gender wage gap regressions

The regression equation for analyzing the cohort-based gender wage gap is

specified as follows:
WageGap, . =6, +n, + XB, 4)

where the dependent variable is the female-to-male wage gap, &.is a set of cohort

12" It is important to note that female-male comparisons of the junior high school and junior college
group are different from others, especially when one compares outcomes of the whole population
(instead of outcomes for workers only). For junior high school graduates, the fraction in the
population is low, and it is more so for recent cohorts, which could make the estimates less stable
than those of other groups. For the junior college group, women are the majority, and the number of
men in this category is small (Table A2), which may make the female-male comparison for this
group different from others. Thus, | assess that the across-gender comparison is more accurate for
senior high school graduates and university graduates.



effects, and m, are age effects. The regressions are estimated by weighted least squares
using the hours supplied by workers in each cell (men and women) as weights.'* The
results are shown in Table 1. Column (1) of Table 1 reports results for four education
groups pooled together, without including the education dummies. The cohort effects
indicate that the female-to-male wage gap has narrowed (the dependent variable takes a
smaller value) for more recent cohorts; the coefficients of cohort dummies are always
lower for more recent cohorts. However, when education dummies are included
(column (2)), the inter-cohort improvement is not as significant as in column (1). The
magnitude of the improvement is not as large as in column (1), and the coefficients of
several cohorts are not lower than the cohort born 5 years earlier.

Columns (3) to (6) of Table 1 report regression results estimated separately for
four educational groups. The coefficients of cohort dummies indicate that across-cohort
improvement in the gender wage gap is more significant for older cohorts. It is
interesting to note that women of pre-EEOL cohorts experienced wage gains. The
post-EEOL cohorts, on the other hand, did not gain much relative to the 1956-1960 birth
cohort (the base group for cohort dummies), for all education groups. The coefficients
of cohort dummies attached to the post-EEOL cohorts are small in magnitude, and many
of them are not statistically different from zero. Some of the point estimates are even
positive, showing an increase in the gap. The pattern of cohort effects also shows that
inter-cohort improvement is smaller for junior college and university graduates than for

junior high school and senior high school graduates.

13 Regression samples are restricted to cohorts that have at least two observations per cohort.
Because (potential) university graduates are still in school at ages 20-24, | omit observations of the
age 20-24 category from the university graduate sample in the gender employment gap regressions
in Table 3. To make the gender wage gap regressions and employment gap regressions consistent, |
omit this categoty from the wage gap regressions as well. Because of these, age 20-24 dummy is not
included in regressions for university graduates, and the 1976-1980 birth cohort is excluded from the
university sample.

10



Kawaguchi (2005) finds that the extension of tenure is the main cause for the
narrowing gender wage gap between 1990 and 2000. To investigate the extent of such
effects in a cohort context, | run regressions that add the female-to-male average tenure
ratio (the average female tenure divided by the average male tenure). The results are
shown in Table 2, for regressions estimated separately by education. The coefficients of
the relative tenure variable are not statistically significant for all of the four education
groups. After including the relative tenure variable, the inter-cohort improvement in the
gender wage gap is still more obvious for less-educated, pre-EEOL cohorts than for

others.

4.2. Gender employment gap regressions

Next, | turn to the regression analysis of the employment gap using the ESS data.
Since the timing of the ESS data does not coincide with that of the BSWS data and the
time period covered in the two data are different, | set the base group of cohort dummies
in the two regressions as close as possible: for the employment gap, the 1958-1962
cohort is the base group, while it is the 1956-1960 cohort for the wage gap. The
dependent variable for the regression is the RERGap. The explanatory variables are
cohort dummies, age dummies, and education dummies. Results are reported in Table 3.

As suggested in Figure 3, the inter-cohort improvement in the gender employment
gap differs across education groups. University graduates of post-EEOL cohorts (born
after 1963) are the only ones that experienced a robust decline in the gender
employment gap. For post-EEOL cohorts of other education groups, the coefficients of
cohort dummies are mostly small in magnitude and are statistically insignificant. For

junior high school graduates of post-EEOL cohorts, the coefficients are positive, which

11



means that the employment gap rose for this education group. These patterns are
consistent with the findings that the EEOL advanced the regular employment of
post-EEOL cohorts of university graduate women at young ages but did not increase
regular employment for less-educated women or for university graduate women of
pre-EEOL cohorts (Abe 2009a).

Taken together, relative wage gains are most obvious for the pre-EEOL cohorts of
the less-educated group and smallest for the post-EEOL cohorts of university graduates.
On the other hand, the gender gap in full-time employment narrowed for recent cohorts
of university graduates, while it did not narrow for less-educated groups. Therefore,
across-education differences in changes in the wage gap and in the full-time
participation gap are consistent with the hypothesis presented in Section 3.2: the change
in the gender wage gap is negatively related to changes in the gender employment gap.
Yet, the time series change in the gender wage gap for the fixed education group is not
entirely consistent with the hypothesis. Tables 1 and 3 suggest that the employment gap
narrowed for recent cohorts of university graduate women, yet the gender wage gap
stayed essentially constant, instead of rising. An alternative explanation might be that
the post-EEOL cohorts in the data are aged 44 or younger, and for this age group, the
gender wage gap was not large even before enactment of the EEOL; thus, women did

not experience relative wage gain.™

4" Abe (2009a) also shows that the proportion of university graduate women who work as regular
employees at older ages remained almost the same for the pre-EEOL cohorts and the post-EEOL
cohorts. For instance, for university graduates aged 40-44, the RER was 38.4 percent for the earliest
post-EEOL cohort (born 1963-1967), while the same ratios were 36-38 percent for the three
pre-EEOL cohorts (born 1948-1962). In that sense, the EEOL has advanced women’s regular
employment for young ages but not for older ages.

5| run wage gap regressions for years from 1987 to 2007 (at 5-year intervals) by including the
RERGap variable as an explanatory variable (the results are not shown). When regressions are
estimated separately for each education group, the coefficients of the RERGap variable are negative,
but they are never statistically significant at the 5 percent level. Furthermore, the general pattern of

12



In summary, the EEOL did not have a large impact on the relative wages of
female university graduates for whom regular employment increased most. This is not
surprising because university graduate women who worked as regular full-time
employees in the past received wages close to those of their male counterparts. The
EEOL, which increased the number of educated women working at such wage levels,
did not have a significant impact on increasing wages of those female regular

employees.

5. Role of the changes in educational composition of the workforce
5.1. Trends in worker composition

Figures 1 and 2 indicate that although inter-cohort improvement in the wage
gap is observed for the full-time workforce as a whole, the gap has not fallen as much
when calculated for each level of education. The regression estimates also confirm that
inter-cohort improvement in the gender wage gap is small when regressions are
estimated separately for educational attainment. These suggest that the changes in the
educational composition of the workforce should be a key determinant for the
narrowing gap of male and female wages.

Figures 4 and 5 show the share of working hours of regular full-time
employees supplied by workers of each education-age pair, separately for male and
female workers. The share of university graduates (16 or more years of schooling)
increased for both males and females, while the share of junior high school graduates (9
years of compulsory schooling) fell, especially for men.

The most significant change in worker composition shown in Figures 4 and 5 is

the decline of the share of young workers among women. For example, the share of

coefficients of cohort dummies does not change because of the inclusion of this variable.

13



hours supplied by workers aged 20 to 24 was 33 percent in 1975, while the same figure
was 14 percent in 2005. The female, regular full-time workforce used to consist mainly
of senior high school graduate women aged less than 30. By 2005, however, the share of
such workers in the female regular workforce decreased, and the proportion of female
workers with more education and higher ages increased.'® The tabulations of Figures 4
and 5 are for the cross sections of years 1975 and 2005 and are not shown in a format to
follow cohort experiences. They, nevertheless, illustrate the significance of
compositional changes.

What caused the change in educational composition of the regular full-time
workforce, the set of workers analyzed here? There are two main reasons. One is
obviously the fact that the educational attainment of the population has improved.'” The
other is that the regular full-time workforce has become more selective in the sense that
it has become more difficult for the less educated to engage in regular full-time work.
The fact that young men and women lost regular employment during the recession in
the 1990s has been pointed out (Genda 2003). The loss of regular employment is not
limited to the young, however: it occurred for middle-aged men with less education as

well (Genda 2006; Abe 2009b).*

'8 1t is important to note that this dramatic change is most apparent for full-time employees. For
female part-time employees, although educational advancement took place, the extent is modest
compared to full-time employees.

" The educational composition of cohorts of men and women are shown in Table A2.

'8 Note that Figures 4 and 5 show shares in hours supplied, instead of number of workers. This is
motivated by the fact that the hourly wages used in this paper are weighted averages of hourly wage
rates of individual workers, in which hours supplied by individual workers are used as the weight.
This is the only measure of hourly wages available using aggregate data. Shares in hours supplied
are determined by hours supplied by individual workers as well as number of workers. In fact,
working hours changed significantly from 1975 to 2005, and the pattern of changes differs across
education groups. However, its effect on the gender wage gap is not large because the pattern of
changes is similar between male and female workers within each education group.

14



5.2. Quantifying the role of educational composition

The main focus of the present analysis is the impact of the educational
composition on the gender wage convergence across cohorts. In order to understand the
separate contribution of the educational advancement and the narrowing gender wage
gap within education group, | make the decomposition explained below. Let 6__ . be

seca

the proportion of education group e for birth cohort c at age a for sex s, let w be the

seca

wage rate for education e for cohort c at age a for sex s, and let sex subscripts be M for

male and F for female. Then, the gender wage gap defined in Eq. (1) for cohort c at

age a, WageGap,,, is

Z (WMe,c,a ’ 9Me,c,a - WFe,c,a : eFe,c,a)
WageGap,, ==
o ZWMe,c,a 'eMe,c,a
e

()

Let w, ., be the mean wage for all workers (male and female) with education e,

cohort c,and age a.ThenEq. (5) is decomposed as:

zwe,c,a(eMe,c,a - eFe,c,a)
WageGap,_, =-*
’ pC,a ZWMe,c,a 'eMe,c,a
e

EducComp term

Z{(WMe,c,a - We,c,a) ’ eMe,c,a + (We,c,a - WFe,c,a) ' eFe,c,a)}

z WMe,c,a ’ eMe,c,a
e

WithinGap term

(6)

+

In Eq. (6), the first term captures the effect of gender differences in educational
attainment on the WageGap: this term is called EducComp in the following. The
remaining term (the second line) is the sum of the gender gap within each education

group, which is called WithinGap. The two components, along with the share of the

15



EducComp term in WageGap, are shown in Table 4. The WithinGap component is much
larger in magnitude than the EducComp component. However, the WithinGap
component became smaller, and the share of the EducComp component rose for recent
cohorts.*

In order to analyze changes in WageGap from adjacent cohorts, | take the

difference between WageGap, . and WageGap, ., arriving at

AWageGap, , =WageGap, , —~WageGap,_; , = AEducComp, , + AWithinGap,,, (7)

where the A prefix refers to the difference between cohort ¢ and cohort c-5 (e.g.,
AEducComp, , = EducComp,, — EducComp__,, ).

Table 5 lists each component in the two components in Eqg. (7). The negative

value means the WageGap narrowed from the cohort born 5 years earlier with the same

level of schooling. Overall, AWageGap,, are mostly negative, implying that the

gender wage gap narrowed continuously from cohorts born earlier. Although there are
some exceptions, AEducComp,_, tends to be positive for cohorts born before 1960,
meaning that educational composition moved in a direction to increase the gender wage

gap for these cohorts. This is because for these cohorts the educational composition of

male workers improved. On the other hand, for cohorts born after 1961 most
AEducComp,, are negative; thus, the educational composition operated to narrow the
gender wage gap.

Most estimates of AWithinGap,, are negative, and are larger than the

9 It is important to note that the magnitude of the WithinGap term is also affected by s, so what
it measures is not entirely independent from worker composition.

16



AEducComp,, of the same cohort-age pair in absolute value, which implies that the

inter-cohort closing in the gender wage gap is caused by the closing gender wage gap

within the education group. However, the magnitude of this component shrank over

time: the absolute value of AWithinGap, , is around 0.05 for cohorts born before 1960,

while it is 0.01 or smaller in many of the cases for cohorts born after 1961.

In summary, the gender wage gap closed continuously across cohorts. For
cohorts born before 1960, the main cause was the closing wage gap within education
groups. For cohorts born after 1961, the closure in the within-education gap slowed, and
the educational composition made more contributions to narrow the gap. The
inter-cohort convergence in the gender wage gap shown in Figure 1 is caused by two
separate mechanisms. For older cohorts, relative wage gains to female workers played
the main role. For post-EEOL cohorts, the relative gains in pay are small. However, the
educational composition of female workers improved, so the overall pay gap still

narrowed.

6. Discussions and Conclusions

The analysis in this article shows that the female-to-male wage gap in Japan
narrowed for more recent cohorts. For young cohorts, educational advancement of the
female full-time workforce contributed more to narrowing the overall gender wage gap
than did the improvement in relative pay. It is interesting to note that the closing in the
gender wage gap occurred for the group of women for whom regular employment did
not increase. University graduate women experienced increases in full-time employment,

but their wages did not rise much relative to male university graduates. Young women

17



with a junior or senior high school education became less likely to work in regular
full-time employment. However, wages of female junior and senior high school
graduates, especially in older groups, seem to have improved relative to their male
counterparts.

An important caveat of the present analysis is that the data do not include
part-time workers. This omission is inevitable because the BSWS data do not collect
educational attainment of part-time workers. It is nonetheless important to note that
since more women work as part-time employees than men and part-time wages are
lower than full-time wages, the gender gap in this paper understates the real gender
wage gap.?°

How do these results in this paper differ from other studies that have examined
the gender wage gap in Japan? Hori (1998) uses microdata of the BSWS in 1986 and
1994 to perform the Juhn-Murphy-Pierce (JMP) type decomposition (Juhn et al. 1991)
similar to the analysis done by Blau and Kahn (1997) for the United States. Kawaguchi
(2005) uses microdata of the BSWS in 1990 and 2000 to perform the JMP
decomposition. These two studies, while using a similar technique, reach rather
different conclusions. Specifically, Hori concludes that the unobserved effect is the most
significant cause for the decline in the gender wage gap and does not find that the
increase in tenure contributed to the narrowing of the gender wage gap. Kawaguchi, on
the other hand, finds that extension of tenure is the most significant cause for
convergence. The timing of the data used in the two studies is 6 years apart, which may

explain the different results. For one, if the impact of the EEOL materializes as time

20 According to the 2007 ESS, the proportion of non-regular workers (employees who are not
regular workers, including part-time workers) among wage-salary earners aged 25-54 was 13 percent
for men but 51 percent for women. The existing statistics of the part-time/full-time wage gap for
female workers range from 30 to 40 percent.
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passes, the pattern of the gender wage gap may differ depending on the phases of that
development. Alternatively, it is possible that the compositional changes in the
workforce that took place between these years contributed to the differing results.

Kawaguchi and Naito (2006) use microdata of ESS and employ a bound
technique to find the upper and lower bounds for the gender wage convergence. They
account for composition in modeling participation decisions. However, none of these
analyses is based on cohorts, so existence (or non-existence) of cohort effects has not
been identified.

Young, educated women increased participation in full-time employment after
the enactment of the EEOL. However, the EEOL may have benefited another group of
women, namely older women with less education, in terms of wages. The long-term

consequences of the EEOL is a topic for further study.

Appendix

Table Al reports regression results from using an alternative gender wage gap
measure. In deriving the alternative measure, the hourly wages are calculated including
bonuses and overtime pay in earnings, and including overtime hours in total hours

supplied. Table A2 shows the educational composition of cohorts.
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Table 1

Effects of cohort, age, and education on gender wage gap
Dependent variable: Female-Male wage gap in the base hourly wage

(1)

(2)

(3)

(4)

(5)

(6)

Education level of the

sample ALL ALL Junior High  Senior High Junior College University
Dummy for born 0.127** 0.079** 0.080** 0.091** 0.045** 0.049**
1941-1945 (0.027) (0.011) (0.007) (0.011) (0.014) (0.016)
Dummy for born 0.084** 0.052** 0.045** 0.056** 0.052** 0.043*
1946-1950 (0.025) (0.008) (0.007) (0.009) (0.011) (0.018)
Dummy for born 0.043 0.025** 0.016* 0.028** 0.025 0.010
1951-1955 (0.024) (0.009) (0.007) (0.010) (0.017) (0.016)
Dummy for born -0.014 -0.007 -0.005 -0.010 -0.002 0.007
1961-1965 (0.025) (0.008) (0.018) (0.010) (0.009) (0.015)
Dummy for born -0.025 -0.013 -0.005 -0.014 -0.009 -0.001
1966-1970 (0.026) (0.009) (0.020) (0.015) (0.013) (0.013)
Dummy for born -0.030 -0.013 -0.013 -0.014 -0.015 0.008
1971-1975 (0.026) (0.010) (0.012) (0.013) (0.010) (0.013)
Dummy for born -0.032 -0.006 -0.038** -0.010 -0.009
1976-1980 (0.028) (0.014) (0.007) (0.015) (0.011)
Dummy for Age 20-24 -0.187* -0.226** -0.154** -0.244** -0.221**
(0.024) (0.010) (0.011) (0.010) (0.011)
Dummy for Age 25-29 -0.154** -0.153** -0.098** -0.175** -0.176** -0.131**
(0.025) (0.007) (0.008) (0.006) (0.007) (0.019)
Dummy for Age 30-34 -0.093** -0.092** -0.038** -0.106** -0.113** -0.089**
(0.026) (0.007) (0.004) (0.007) (0.009) (0.019)
Dummy for Age 35-39 -0.039 -0.038** -0.016** -0.037** -0.057** -0.048*
(0.027) (0.008) (0.005) (0.008) (0.012) (0.019)
Dummy for Age 45-49 0.018 0.019* -0.003 0.017 0.022* 0.044
(0.026) (0.009) (0.005) (0.009) (0.009) (0.025)
Dummy for Age 50-54 0.016 0.017 -0.024** 0.022 0.022 0.048*
(0.028) (0.014) (0.005) (0.014) (0.026) (0.021)
Junior High 0.062**
(0.008)
Junior College -0.105**
(0.005)
University -0.148**
(0.006)
Number of 146 146 38 38 38 31
Observations
R-squared 0.707 0.969 0.979 0.989 0.976 0.949
Notes:

Robust standard errors in parentheses.

* significant at the 5% level; ** significant at the 1% level.

The wage measure of the dependent variable does not include bonuses.
Regressions are estimated by weighted least squares, using the hours worked by workers

in each cell as weights.

The base group for cohort dummies is the cohort born in 1956-60.

The base group for age dummies is those aged 40-44.
The base group for education is senior high school graduates.

Source: Author's calculation from the BSWS.
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Table 2

Effects of cohort, age, and education on gender wage gap
(includes tenure ratio as a regressor)

Dependent variable: Female-Male wage gap in the base hourly wage

(1) (2) (3) (4)

Education level of the Junior High  Senior High Junior College University

sample
Dummy for born 0.089** 0.061** 0.041 0.049*
1941-1945 (0.019) (0.018) (0.026) (0.017)
Dummy for born 0.052** 0.033* 0.048 0.043*
1946-1950 (0.014) (0.013) (0.023) (0.018)
Dummy for born 0.019* 0.014 0.022 0.010
1951-1955 (0.009) (0.009) (0.015) (0.016)
Dummy for born -0.008 -0.003 -0.002 0.007
1961-1965 (0.020) (0.009) (0.009) (0.017)
Dummy for born -0.005 -0.003 -0.008 -0.001
1966-1970 (0.019) (0.016) (0.013) (0.017)
Dummy for born -0.009 -0.004 -0.016 0.008
1971-1975 (0.014) (0.014) (0.011) (0.015)
Dummy for born -0.028 -0.011 -0.010
1976-1980 (0.018) (0.018) (0.013)
Female mean tenure/ 0.043 -0.202 -0.030 0.007
Male mean tenure (0.083) (0.104) (0.185) (0.075)
Number of Observations 38 38 38 31
R-squared 0.980 0.991 0.976 0.949
Notes:

Robust standard errors in parentheses.
* significant at the 5% level; ** significant at the 1% level.

Age dummies are included in each regression, but the coefficients are not shown.
The wage measure of the dependent variable does not include bonuses.
Regressions are estimated by weighted least squares, using the hours worked
by workers in each cell as weights.

The base group for cohort dummies is the cohort born in 1956-60.

Source: Author's calculation from the BSWS.
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Table 3

Effects of cohort, age, and education on gender employment gap

Dependent variable: Gap in the regular employment ratio (RERGap)

(1)

(2)

(3)

(4)

(5)

(6)

Education level of the

sample ALL ALL Junior High  Senior High Junior College University
Dummy for born 0.001 -0.042* -0.055* -0.024 0.050** 0.030
1943-1947 (0.020) (0.017) (0.024) (0.016) (0.016) (0.015)
Dummy for born -0.002 -0.034* -0.040 -0.022 0.017 -0.004
1948-1952 (0.020) (0.014) (0.021) (0.017) (0.011) (0.015)
Dummy for born -0.006 -0.019 -0.030 -0.014 0.008 -0.006
1953-1957 (0.021) (0.013) (0.025) (0.018) (0.017) (0.018)
Dummy for born -0.031 -0.026 0.002 -0.026 0.009 -0.051*
1963-1967 (0.028) (0.015) (0.017) (0.018) (0.013) (0.020)
Dummy for born -0.057 -0.044* 0.024 -0.041 -0.022 -0.082**
1968-1972 (0.034) (0.017) (0.019) (0.020) (0.017) (0.019)
Dummy for born -0.063 -0.040 0.046* -0.019 -0.020 -0.096**
1973-1977 (0.043) (0.021) (0.017) (0.024) (0.026) (0.022)
Dummy for born -0.054 -0.024 0.102 0.062 -0.056
1978-1982 (0.080) (0.051) (0.049) (0.057) (0.028)
Dummy for Age 20-24 -0.373** -0.414** -0.100** -0.446** -0.488**
(0.045) (0.034) (0.025) (0.028) (0.023)
Dummy for Age 25-29 -0.138** -0.144** 0.008 -0.115* -0.201** -0.190**
(0.037) (0.018) (0.020) (0.022) (0.017) (0.025)
Dummy for Age 30-34 0.026 0.022 0.051* 0.031 0.015 -0.007
(0.025) (0.012) (0.021) (0.018) (0.015) (0.019)
Dummy for Age 35-39 0.033 0.030* 0.030 0.034 0.038** 0.012
(0.018) (0.012) (0.024) (0.017) (0.010) (0.015)
Dummy for Age 45-49 -0.033* -0.032* -0.040 -0.033* -0.028* -0.021
(0.014) (0.014) (0.022) (0.013) (0.011) (0.013)
Dummy for Age 50-54 -0.019 -0.016 -0.002 -0.009 -0.064** -0.043*
(0.017) (0.013) (0.018) (0.013) (0.014) (0.020)
Junior High 0.038
(0.021)
Junior College -0.114**
(0.012)
University -0.146**
(0.013)
Constant 0.658** 0.707** 0.699** 0.693** 0.597** 0.596**
(0.019) (0.012) (0.021) (0.014) (0.013) (0.013)
Number of 120 120 31 31 31 26
R-squared 0.704 0.873 0.856 0.980 0.991 0.964
Notes:

Robust standard errors in parentheses.
* significant at the 5% level; ** significant at the 1% level.

Regressions are estimated by weighted least squares, using the population

in each cell as weights.

The base group for cohort dummies is the cohort born in 1958-1962.

The base group for age dummies is those aged 40-44.
The base group for education is senior high school graduates.

Source: Author's calculation from the ESS.

25



Table 4
Decomposition of gender wage gap into educational composition
and within-education gender gap

Birth Year Age EducComp WithinGap Share of EducComp
1946-1950 25-29 0.023 0.215 0.097
1946-1950 30-34 0.052 0.297 0.148
1946-1950 35-39 0.080 0.330 0.195
1946-1950 40-44 0.098 0.347 0.221
1946-1950 45-49 0.101 0.354 0.222
1946-1950 50-54 0.100 0.347 0.224
1946-1950 55-59 0.098 0.329 0.229
1951-1955 25-29 0.022 0.181 0.107
1951-1955 30-34 0.051 0.242 0.175
1951-1955 35-39 0.078 0.292 0.211
1951-1955 40-44 0.090 0.310 0.226
1951-1955 45-49 0.096 0.317 0.234
1951-1955 50-54 0.107 0.333 0.243
1956-1960 25-29 0.032 0.129 0.199
1956-1960 30-34 0.065 0.197 0.247
1956-1960 35-39 0.086 0.238 0.265
1956-1960 40-44 0.106 0.249 0.299
1956-1960 45-49 0.136 0.278 0.328
1961-1965 25-29 0.040 0.124 0.243
1961-1965 30-34 0.051 0.171 0.230
1961-1965 35-39 0.077 0.202 0.276
1961-1965 40-44 0.117 0.244 0.325
1966-1970 25-29 0.029 0.111 0.208
1966-1970 30-34 0.046 0.141 0.248
1966-1970 35-39 0.071 0.191 0.272
1971-1975 25-29 0.018 0.101 0.155
1971-1975 30-34 0.035 0.143 0.195

Note: Decompositon based on Eq. (6) in the text.

Source: Author's calculation from the BSWS.
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Table 5
Decomposition of gender wage convergence into changes in educational compositio
and changes in within-education gender gap

Birth Year Age AEducComp AWithinGap AWageGap
1946-1950 30-34 0.019 -0.037 -0.017
1946-1950 35-39 0.007 -0.054 -0.047
1946-1950 40-44 0.010 -0.050 -0.041
1946-1950 45-49 0.000 -0.032 -0.032
1946-1950 50-54 0.006 -0.040 -0.035
1946-1950 55-59 0.019 -0.017 0.002
1951-1955 25-29 -0.002 -0.035 -0.036
1951-1955 30-34 0.000 -0.055 -0.055
1951-1955 35-39 -0.002 -0.038 -0.040
1951-1955 40-44 -0.008 -0.037 -0.045
1951-1955 45-49 -0.005 -0.038 -0.043
1951-1955 50-54 0.007 -0.013 -0.006
1956-1960 25-29 0.010 -0.051 -0.041
1956-1960 30-34 0.013 -0.045 -0.032
1956-1960 35-39 0.008 -0.054 -0.047
1956-1960 40-44 0.016 -0.061 -0.045
1956-1960 45-49 0.039 -0.039 0.000
1961-1965 25-29 0.008 -0.005 0.003
1961-1965 30-34 -0.014 -0.026 -0.040
1961-1965 35-39 -0.009 -0.036 -0.044
1961-1965 40-44 0.011 -0.005 0.007
1966-1970 25-29 -0.011 -0.013 -0.024
1966-1970 30-34 -0.004 -0.030 -0.034
1966-1970 35-39 -0.006 -0.011 -0.017
1971-1975 25-29 -0.011 -0.011 -0.022
1971-1975 30-34 -0.012 0.002 -0.010

Note: Decompositon based on Eq. (7) in the text.

Source: Author's calculation from the BSWS.
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Table A1

Female-Male wage gap in hourly wage (including bonuses)

_ ) 2 ©) (4) (5) (6)
SE:#];?élon level of the ALL ALL Junior High  Senior High Junior College University
Dummy for born 0.147** 0.099** 0.104** 0.114** 0.085** 0.061**

1941-1945 (0.026) (0.012) (0.007) (0.015) (0.019) (0.016)
Dummy for born 0.093** 0.061** 0.060** 0.069** 0.075** 0.033
1946-1950 (0.025) (0.010) (0.007) (0.012) (0.015) (0.018)
Dummy for born 0.048* 0.030** 0.022** 0.037** 0.039* 0.003
1951-1955 (0.023) (0.010) (0.006) (0.013) (0.017) (0.016)
Dummy for born -0.013 -0.006 -0.001 -0.005 0.009 -0.008
1961-1965 (0.024) (0.010) (0.018) (0.013) (0.013) (0.016)
Dummy for born -0.021 -0.008 0.011 -0.004 -0.003 -0.006
1966-1970 (0.026) (0.011) (0.019) (0.018) (0.016) (0.015)
Dummy for born -0.020 -5.E-04 0.012 0.004 -0.001 0.008
1971-1975 (0.027) (0.012) (0.008) (0.013) (0.012) (0.013)
Dummy for born -0.011 0.017 0.009 0.026 0.010
1976-1980 (0.032) (0.013) (0.006) (0.014) (0.012)
Dummy for Age 20-24 -0.221** -0.255** -0.184** -0.277** -0.237**
(0.025) (0.011) (0.008) (0.012) (0.014)
Dummy for Age 25-29 -0.182** -0.181** -0.118* -0.205** -0.203** -0.158**
(0.025) (0.008) (0.008) (0.008) (0.011) (0.019)
Dummy for Age 30-34 -0.105** -0.104** -0.046** -0.119** -0.125** -0.101**
(0.025) (0.008) (0.006) (0.009) (0.013) (0.019)
Dummy for Age 35-39 -0.045 -0.044** -0.019** -0.044** -0.061** -0.056*
(0.027) (0.008) (0.005) (0.009) (0.015) (0.020)
Dummy for Age 45-49 0.017 0.017 -0.006 0.015 0.024 0.043
(0.026) (0.010) (0.006) (0.012) (0.023) (0.026)
Dummy for Age 50-54 0.011 0.011 -0.025** 0.018 0.014 0.038
(0.030) (0.016) (0.006) (0.021) (0.034) (0.025)
Junior High 0.055**
(0.009)
Junior College -0.129**
(0.006)
University -0.140**
(0.006)
number of 146 146 38 38 38 31
servations
R-squared 0.750 0.969 0.986 0.986 0.974 0.949
Notes:

Robust standard errors in parentheses.

* significant at the 5% level; ** significant at the 1% level.

The wage measure of the dependent variable includes bonuses.
Regressions are estimated by weighted least squares, using the hours worked by workers

in each cell as weights.

The base group for cohort dummies is the cohort born in 1956-60.

The base group for age dummies is those aged 40-44.
The base group for education is senior high school graduates.

Source: Author's calculation from the BSWS.
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Table A2: Educational distribution by birth year groups

Men

Birth years Junior High Senior High  Junior College University
1946-1950 0.213 0.478 0.040 0.230
1951-1955 0.157 0.474 0.052 0.282
1956-1960 0.089 0.451 0.070 0.355
1961-1965 0.069 0.460 0.089 0.342
1966-1970 0.078 0.447 0.110 0.317
1971-1975 0.078 0.435 0.134 0.298
Women

Birth years Junior High Senior High  Junior College University
1946-1950 0.212 0.566 0.127 0.059
1951-1955 0.139 0.564 0.177 0.089
1956-1960 0.068 0.517 0.258 0.127
1961-1965 0.048 0.508 0.287 0.126
1966-1970 0.053 0.471 0.305 0.135
1971-1975 0.055 0.408 0.335 0.163

Note: The figures are the share of population of each educational group
for the birth year group. The figures are calculated for those who are
aged 25-54 in year 2000.

Source: Census of Japan, 2000
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Figure 1: Gender wage gap for cohorts
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Figure 2. Gender wage gap for cohorts
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Figure 3: Gender gap in regular employment for cohorts
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Figure 4. Changes in hours share from 1985 to 2005
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Source: Author's calculation from the Basic Survey of Wage Structure (published version).
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Figure 5. Changes in hours share from 1985 to 2005
Female regular employees
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Source: Author's calculation from the Basic Survey of Wage Structure (published version).
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