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Abstract 
This paper provides new evidence on the nature and causes of the gender pay gap using 
confidential personnel records from a large Japanese chemical manufacturing firm. 
Controlling only for the human capital variables, the gender pay gap is found to be 
substantial—16% for unmarried and 31% for married workers. However, additionally 
controlling for job levels (promotion) and hours worked eliminates much of the 
unaccounted gender pay gap. Our further analysis of hours and promotion uncovers the 
presence of a significant career penalty associated with maternity. Yet we also find that 
such maternity penalty will be reduced if the female worker returns promptly from her 
parental leave and maintains regular work hours. Furthermore, working long hours is 
found to be much more strongly associated with the worker’s promotion prospect for 
women than for men. Our findings point to the importance of women’s ability to signal 
their commitment to work (or the level of family support they receive)—through 
working long hours and taking shorter parental leave—for their career advancement.  
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1. Introduction 

The gender pay gap is a persistent aspect of every country’s labor market (Blau 2003), 

and it is especially large and pervasive in the Japanese labor market. Although the gap 

narrowed significantly over the past few decades in Japan as in other OECD countries, 

government statistics still show a sizable gap (see Figure 1). Furthermore, as Abe (2010) 

shows, much of the decline in the gender pay gap seems to have been caused by an increasing 

female enrollment in college and a rise in the recruitment of college-educated women by 

large firms following the enactment of Equal Employment Opportunity Act (EEOA) in 1986. 

The questions of why a significant pay difference between male and female workers with 

similar educational background and experience still remains, and whether those 

college-educated women are treated equal to their male peers remain unanswered. Although 

many prior works have emphasized segregation as an important source of the gender pay 

gap—e.g. women are more likely to work in low-wage industries (Blau and Kahn 2003), or 

as non-standard (or non-regular) workers (Houseman and Osawa 2003), this study focuses on 

intra-firm differences in pay between male and female employees who are otherwise 

comparable. An obvious lack of external validity notwithstanding, our case study approach 

has a number of significant advantages.  

After the passage of the 1992 Child Care Leave Act, the 1999 Child Care and Family 

Care Leave Act, and its amendment in 2005 (CCLA hereafter), many large Japanese firms 
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introduced policies of parental leave and reduced work hours as options for working 

mothers.1 The impact of this provision of parental leave on the gender wage gap is 

theoretically ambiguous. On the one hand, such a policy will encourage women to stay 

employed in the same firm, and their lifetime earnings should be greater than those who quit 

their jobs to stay home while raising their children. Furthermore, the firms may provide 

women with more training, knowing that a greater portion of female workers than before will 

remain on the job after childbirth (women will also increase their investment). On the other 

hand, the wage penalty for women who take longer parental leave may be substantially large. 

Women who would otherwise return to work following a short postnatal leave may be 

encouraged to take a longer parental leave by the new policy and miss opportunities for 

promotion and training, thus ending up with less important responsibilities with lower pay. 

According to the National Fertility Survey conducted by the National Institute of 

Population and Social Security Research every five years, however, the share of women who 

maintain employment continuity through first childbirth has changed little, hovering around 

36-40% for the past 25 years, implying that the CCLA has failed to encourage women to keep 

their jobs after first childbirth. Therefore, the above positive impact presumably did not 

                                                 
1 Firms are legally required to offer parental leave until the child becomes one year old (one and a 
half if childcare service is not available), and one of the following until the child reaches the age of 
three: (1) reduced work hours; (2) flextime; (3) changes of start or ending time of work; (4) policy 
ensuring no overtime work; and (5) provision of childcare service in the workplace. Many large 
Japanese firms offer more generous policies such as parental leave until the child is three years old, or 
reduced work hours for the parents of preschool age children. 
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materialize.2 There may be some socioeconomic factors that prevent Japanese women from 

benefiting from the legal protection (Edward 1988). Further study is necessary to evaluate the 

economic returns to employment continuity for Japanese women.3 

One important feature of the post- CCLA work environment for women is that they have 

more choices about how long a period of leave they take for parenting, and how many hours 

they work while their children are small. It is plausible that this creates a signaling 

opportunity for women to show their commitment to work in general and their current 

employers in particular. Suppose the propensity to quit or remain on the job is private 

information, available only to the worker herself. Since women are statistically more likely to 

quit jobs than men at major life events such as marriage and childbirth, the employers are less 

apt to train or assign important tasks to women. This is statistical discrimination, but 

employers will be willing to invest more in a woman if she can credibly demonstrate her 

commitment to work in general and the firm in particular. Such signaling may take the form 

of working long hours, staying unmarried for many years, or returning to work after 

childbirth within a short period of time in spite of the expanding options and lessening 

difficulties with taking longer parental leave. 

                                                 
2 Hiroki Sato drew the attention of the authors to a recent study by the Cabinet Office showing that 
the share of regular female workers continuing their jobs over childbirth has increased from 40.4% in 
1985-1989 to 52.9% in 2005-2009. This improvement was offset by declines for irregular workers and 
self-employed women who are not covered by the CCLA.  
3 Waldfogel (1997), using two young cohorts from the National Longitudinal Surveys of Young 
Women and of Youth (NLS-YW and NLSY), finds that women who were covered by a formal 
maternity leave policy and returned to their original employers after their most recent birth have 
higher current pay, all else equal, than other working mothers. 
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Our data are of a unique type, even compared with similar studies that use personnel data 

from one firm (for example, Ransom and Oaxaca 2005). The sample is from a large Japanese 

chemical manufacturing company operating worldwide. Several features of the data are 

particularly appealing for an analysis of the mechanisms behind gender differences in pay and 

promotion. First, we have detailed information on job assignment that goes back to the year 

of hire for each employee and precise records on parental leave since 1999, when the firm’s 

parental leave policy was introduced. This allows us to examine the maternity penalty on 

workers’ pay and promotion, while controlling for various worker characteristics. Second, the 

data include information on hours worked that enables us to investigate their role in gender 

differences in promotion both as constraint and signaling. Third, unusually the data contain 

subjective measure of job performance (jinji kouka, or personnel appraisal) that is evaluated 

by direct superiors and used to determine a worker’s bonus. The availability of such 

evaluation data makes it possible to produce rare evidence on the extent to which gender gap 

in pay and promotion is related to subjective evaluation of individual workers. Finally, the 

data include the identifier of smallest organizational unit (often called ka [section]), team or 

group—typically 3-9 people for white-collar workers but up to around 90 people for 

blue-collar workers. This feature allows us to use within-organization unit variation to 

identify gender differences, effectively ruling out the differences due to workplace 

segregation by gender. 
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In this study, we first scrutinize how much gender pay gap still exists within 

organizations after accounting for a number of human capital variables and other worker 

characteristics. Next, we examine what factors are associated with the gender gap in pay and 

promotion speed and look for evidence of a maternity penalty and signaling behavior of 

female workers. 

After providing a brief literature review in the next section, we describe the data and 

present descriptive statistics in section 3. The main results are presented in sections 4-6. 

Concluding remarks are offered in section 7.   

 

2. Prior Literature  

Several studies have attempted to evaluate the effect of career interruptions on women’s 

subsequent wages (Mincer and Polachek 1974, Corcoran and Duncan 1979, Wellington 1992, 

etc.). They generally find that time out of work has a negative effect on wages, and attribute 

the gender pay gap to limited on-the-job training and rapid human capital depreciation due to 

career interruption for women. A natural interpretation of their results is that the dual 

responsibility of women, who bear more of the housework and childcare burden than men, 

helps to create the gender pay gap. Light and Ureta (1995) also demonstrate that the timing of 

work experience and time out matters, as well as accumulated work experience, by adopting a 

more flexible form of wage function than the traditional Mincerian one. According to their 
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study, the 12% gender wage gap was due to differences in timing (i.e. differences in the 

frequency, duration, and placement of nonwork spells) between men and women who have 

the same amount of work experience. 

 One problem with those earlier works is that they generally assume that the timing of 

childbearing and job separation, and the opportunities and actual selection of jobs, are treated 

as exogenous. It is quite possible that low wages for women induce job separation or planned 

job separation, and lead women to choose jobs with low skill intensity and minimal 

on-the-job training. Gronau (1988) attempts to trace the interrelationship among wages, 

planned separations, on-the-job training, and skill intensity of the job by estimating 

simultaneous equations. He finds that (1) low wages have a significant impact on job 

separation for men but not for women; (2) on-the-job training is sensitive to a worker’s 

planned separation for men but not for women; and (3) job skill intensity is much less 

sensitive to a worker’s experience and tenure for women than for men.  

Meanwhile, several researchers started to pay attention to a potentially important role 

that signaling may play in determining the effect of time out on gender pay gap (e.g., 

Sundstrom and Stafford,1992 and Albrecht et al., 1998).. For example, using Swedish data, 

the latter has shown that the impact of time out (e.g. parental leave, household time out, 

unemployment, and others) have much stronger negative effects for men than for women 

even after accounting for individual fixed effects, private and public sector differences, and 
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educational levels. They argue that the results are more consistent with a signaling 

explanation than one based on human capital depreciation. One problem with their study is 

that they do not control for gender differences in the type of job. It is still possible that men 

are sorted into jobs where the returns to human capital are high (i.e. professional and 

managerial jobs) while women are sorted into jobs where the returns are low. The larger 

effect of time out for men may be reflecting a larger depreciation of human capital for men, 

rather than signaling. 

Most early works on gender differences in promotion focus on documenting that 

promotion rates are lower for women than for men with similar observed characteristics 

(Cabral, Ferber, and Green 1981, Cannings 1988, Cobb-Clark 2001, Paulin and Mellor 1996, 

Pekkarinen and Vartianinen, 2004). Two competing explanations for such “unexplained” 

gender differences were proposed. First, there may be unobserved productivity differences or 

female preferences for different job characteristics (e.g. for less authority or fewer working 

hours required).4  Such differences may be caused, for example, by a division of labor in the 

family, because married women are likely to allocate more effort to child care and housework, 

and to spend less effort on each hour of market work and seek less demanding work (Becker 

                                                 
4 The sociological literature emphasizes that the disadvantages associated with being in an occupation 
dominated by women persistently exists simply because bureaucratization and rationalization 
institutionalize the disadvantage in formal job description, job ladders, and patterns of pay progression. 
See Barnett, Baron, and Stuart (2000) for example. 
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1985). The second explanation attributes the differences to taste-based discrimination or 

statistical discrimination (Becker 1957, Phelps 1972, Arrow 1973, Lazear and Rosen 1990).  

A limited number of works attempt to determine which of the above two explanations 

better account for the differences (or four explanations, if we categorize them as productivity 

vs. job-related preferences vs. taste-based discrimination vs. statistical discrimination). Blau 

and DeVaro (2006), using the Multi-City Study of Urban Inequality, find that unexplained 

gender differences in the odds of promotion still remain even after accounting for job 

performance, occupation, and detailed firm characteristics. Their work reinforces the view 

that some form of discrimination may be at work behind the gender differences.  

Some recent works are closely related to our study. Bertrand, Goldin and Katz (2010) 

find that the gender pay gap is associated with career interruptions due to parenting. Since 

their dataset consists of highly educated women (MBAs from a top school), career 

interruptions may be especially costly. In our study, we factored in hours worked in addition 

to parental leave history to evaluate how significantly the restriction on work hours matters 

for working mothers. Closest to our study is Gicheva (2010) who finds a positive relationship 

between hours worked and wage growth (and odds of promotion). She finds that this 

relationship is non-linear—for workers who put in 48 hours per week or more, working 5 

extra hours per week increases annual wage growth by 1 percent, but when hours are less 

than 48, the average effect is zero. Gicheva (2010) also shows that working five extra hours 
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per week increases the probability of receiving a promotion by more than 2.5%. We will 

identify similar non-linear relationships between hours and promotion odds. However unlike 

Gicheva (2010), we study the gender differences in the relationships between hours and 

promotion odds explicitly and uncover significant gender differences. 

  

3. The Data 

We collected personnel records from a Japanese chemical manufacturing company, 

hereafter JapanChemical, which employs about 7,000-8,000 regular employees within Japan 

and, including affiliated firms, well over 20,000 employees worldwide.5 It is one of the first 

firms which participated in our IAG (Industry-Academia-Government) personnel data 

repository project.6  

The dataset deposited by JapanChemical consists of five major components: (1) 

employee characteristics; (2) pay and benefit records; (3) hours worked and absentee records; 

(4) evaluation records; and (5) announcement records for entry, separation, leave, transfers, 

and job re-assignment. It covers all domestic workers who ever worked for the firm’s 

                                                 
5 Our confidentiality agreement with each firm prohibits us from revealing the name of the firm as 
well as further details on their product lines 
6 Our partner, Works Applications, Co. is a major ERP software package provider in Japan with 
approximately 300 listed firms in their user network. The Research Institute of Economy, Trade and 
Industry (RIETI), a think tank established by the Ministry of Economy, Trade, and Industry for 
policy-oriented research provided us with technical resources to store the data in a secure environment. 
In this project, almost all personnel records stored in the firm’s human resource management system 
were deposited into RIETI’s high-security server (with the exception of sensitive identity information 
such as names and addresses). Researchers analyze the data remotely using RIETI’s virtual private 
network. 
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domestic establishments between FY2004 and FY2009.  

Important employee characteristics available in the dataset include gender, date of birth, 

date of hire, nationality, education, and marital status among others. Marital status is 

constructed as a time-varying variable because the personnel records include the date of 

wedding or divorce. Although we do not have information on the number of children, we 

have data on the number of dependents. The number of dependents directly affects earnings 

because the firm pays dependent allowances. For married male employees, the number of 

dependents typically equals the number of minor and non-employed children plus one if the 

spouse is not employed. For married female workers, the number is usually zero if the spouse 

is employed and their children are reported as dependents to the spouse’s employer. Therefore, 

the number of dependents might be a primary source of the asymmetric impact of marriage 

on the pay of men and women. 

Although pay information is available from FY2004, part of our analyses needs to be 

restricted to the period between FY2005 and FY2009 because working hour information is 

available only after FY2004. As shown below, it turns out that working hours play an 

important role in explaining the firm’s gender gap in pay and promotion. Evaluation records 

are available between FY2003 and FY2009. Employee performance was evaluated annually 

using a seven-point scale (SS, S, A1, A2, A3, B, and C).  

A major advantage of our dataset over many data used in the literature is the availability 
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of the accurate job assignment history data that covers the entire employment period starting 

in the month of entry. In this paper we will take advantage of such unusual job assignment 

data, and define promotion with precision, which is our key career outcome variable. In 

addition, the job assignment data enable us to find who takes a parental leave and when, and 

most importantly when he/she returns from his/he parental leave. Finally, the job assignment 

data allow us to compare pay and promotion between men and women who are at the same 

job level in the same organizational unit.  

We first describe employee composition by gender and marital status. Although, as we 

stated earlier, we do not have information about the number of children, we have the precise 

records of parental leaves since FY1999. Since pregnant women are entitled to maternity 

leave of fourteen weeks (eight weeks immediately after delivery is mandatory), we can utilize 

the incidence of maternity leave as an indicator of small children. Table 1 shows the 

composition of single/married men and women, and married women who took at least one 

parental leave since FY1999.7  

As Table 1 shows, the share of female employees hovered around 11% during the period 

under observation, which is lower than the 16-18% average of large manufacturing firms with 

                                                 
7 We include a very small number of single women with small children in this category, for they will 
be subject to at least the same level of motherhood/ immobility penalty as married women with small 
children. In principle if a woman with small children is entering the firm, our definition of married 
women with small children will fail to count her unless she has another childbirth after entering the 
firm and hence take a mandatory maternity leave. Based on our interviews with the firm’s HR 
managers, we are reasonably confident that our definition of married women with small children will 
capture most if not all of married women with small children at JapanChemical.   
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1,000 employees or more according to Basic Survey on Wage Structure from the Ministry of 

Health, Labour and Welfare. 

Table 2 shows the raw (unadjusted for observable individual characteristics) gender pay 

gap. Compared to married men, single men, single women, married women without small 

children, and married women with small children earn 28%, 36%, 32%, and 43% less, 

respectively. Since married men are 5-10 years older than the other groups on average, a 

substantial portion of the gaps should come from differences in human capital. Furthermore, 

women, especially those who are married and have small children, work substantially fewer 

hours than men. Single women, married women without small children, and married women 

with small children work 7%, 12%, and 22% fewer hours, respectively, than married men, 

while single men do not work significantly different hours than married men. Since we 

excluded records in the years when employees took at least one month of leave, low numbers 

for women with small children are not the result of parental leave. One relevant company 

policy that contributed to the observed difference is that women with children less than three 

years old can reduce their work hours to 6 hours per day. The provision of this policy or an 

equivalent substitute is required by the 2002 amendment of the 1992 Child Care and Family 

Care Leave Act. 

In addition to differences in experience, we expect differences in education level to also 

contribute to the gender pay gap. Table 3 shows the changes in the distribution of education 
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levels by gender over the past two decades. Surprisingly, due to a drastic shift in this firm’s 

hiring policy in the 90s, the gender gap in educational background has narrowed substantially 

since then. In the 1990s, the share of college graduates (including those with graduate 

degrees) was 43% for men and 18% for women. In the 2000s, this gender gap reversed with 

the share becoming 52% for men and 59% for women. As the firm slashed administrative 

assistant jobs, it stopped hiring women with 2-year college degrees or less. Instead, it 

recruited more women with 4-year college degrees, master’s degrees, and more women from 

vocational schools. The company also beefed up its hiring of medical technicians from 

medical vocational schools as it expanded its line of healthcare products. Almost all men with 

high school diplomas are hired as production workers, and they are not expected to decline in 

number as drastically as women with similar educational background, unless the company 

decides to shut down many of its domestic plants.  

As we will show later, the gender pay difference is smaller among younger cohorts 

mostly due to decreasing inequality in education level between men and women. This result 

is consistent with Abe (2010a), which finds that a substantial portion of the gender wage 

convergence is due to changes in the educational composition of the workforce and that the 

convergence is much smaller when the gap is calculated for each level of education.  

The higher education level of women should naturally lead to an increase of women in 

upper-level jobs in the hierarchy. JapanChemical has a job grade system where each job is 



14 
 

assigned a specific job grade level based on an evaluation of the job content value. Each job 

grade level corresponds to a particular pay range according to which the total monthly salary 

is set for managers (50% of the monthly salary for non-managers). Therefore, moving up to a 

higher job grade level is associated with a discrete pay raise and announced as a promotion. 

Figure 2 illustrates the promotion ladders observed in the company. Solid lines indicate 

typical paths for those who get promoted and dotted lines represent atypical but not unusual 

cases of promotion. College graduates on the management track are first assigned to J1 but 

quickly move up to J2. Almost all members of this group move to SA and SB, and the 

majority eventually move to the management ranks of G6 and up. Production workers start at 

the same level (J1) but more slowly climb to J2 and J3. Some highly talented blue-collar 

workers may be considered for managerial positions and they will be typically assigned to J4. 

Some of them may move up to the management track (e.g. SA, SB or G6) or get promoted to 

level GH, which is the level of foremen. Administrative support staff members who typically 

have high-school or two-year college degrees can move up to J2 and J3 levels, but it is 

extremely rare for them to get promoted to managerial positions. 

Table 4 shows the distribution of the workforce across job grade levels, gender and 

marital status in FY2004 and FY2009. Since our dataset does not include employees who left 

the firm before FY2004, the precise employee composition can only be calculated for the 

period between FY2004 and FY2009. Although a higher percentage of women are observed 
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in higher level positions in FY2009 than in FY2004, there are still few women in upper-level 

positions. For example, as of FY2009, only 3.4% of managers are filled by women. Among 

senior managers, only 19 (1.6%) are women. None of the women with small children are 

managers. Given that 11% of its workforce are women, this share of women in managerial 

positions is disproportionately low.   

The low presence of women in upper levels of the hierarchy likely due to either slow 

promotion or high turnovers among women, or both. In order to investigate these possible 

causes, we first examine how the odds of promotion differ between men and women. Table 6 

shows the frequency of promotion by gender and marital status. We compress the original 11 

job grade levels (J1 to G3) to 8 levels in order to study the white-collar track and blue-collar 

track on a comparable scale. In this table, promotions from J2 to J3 for production workers 

and administrative assistants are not counted as promotions because these two job grades are 

combined as one job level in our analysis. High odds of promotion at the entry level J1 are 

not surprising because the company has a policy of assigning new college graduates to J1 and 

quickly move them all up to J2 after one year. Low odds of promotion from the J2/J3 level to 

the SA/J4 level are not surprising, either because many production workers and 

administrative support staff members with high school and 2-year college degrees are stuck at 

the J2/J3 level with no further promotions. Although talented production workers still have 

prospects of getting promoted to foremen or plant management positions, such a career track 



16 
 

is very limited for female administrative assistants, who, as a result, show very low 

promotion rates at this level.  

Although women have a higher promotion rate at the SA/J4 level than men, this 

advantage disappears once women reach the SB/JH level, and they continue to lag behind 

men. For example, although 17% of men at grade G5 get promoted to G4 every year on 

average, only 8% of women at the same grade get promoted in a similar manner. Since three 

quarters of women at G5 grade are married, this slow promotion of women may be associated 

with a constraint on work hours or lack of geographic mobility. 

We next examine how separation rates differ between men and women over the life cycle. 

Figure 3 illustrates yearly separation rate separately by gender and marital status. Here, we 

define separation as a sum of voluntary quits and dismissals and do not include mandatory 

retirement, permanent transfer to affiliated firms, or death. As the figure shows, women, both 

single and married, face a higher hazard of separation than men throughout the life cycle. 

Overall, however, separation rates at JapanChemical are low, and we did not find much 

significant correlation between separation rates and individual worker characteristics.8  

 

4. Gender gap in pay 

We begin with estimating the following Mincerian wage function using OLS: 

                                                 
8 These results as well as all other unreported results are available upon request from the 
corresponding author. 
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1 2 3ln it it it i it i itwage X Marriage Female Marriage Female uβ g g g= + + + × +  (1)  

where the dependent variable ln itwage  is the logarithm of total pay for worker i in fiscal 

year t. Total pay is the sum of gross (before-tax) salary and bonus. Marriage and Female are 

the indicators of being married and female, respectively, and itX  is the vector of other 

worker characteristics including age, tenure, and education level. In calculating tenure for 

those who have taken a long leave (more than one month) in the past, we subtract the period 

of leave from the total months of employment to account for the lack of human capital 

accumulation during leave. itu  is the error term and is likely to be correlated within worker 

and thus clustered standard errors are used to evaluate the results.  

Table 6 shows the results of the OLS estimation of equation (1) using the entire sample. 

The baseline model in the first column is the most parsimonious specification controlling 

only for age and tenure. As expected, the gender pay gap is the largest with this model and 

indicates that unmarried women earn 17% less than unmarried men on average. Men enjoy a 

significant marriage bonus—married men earn 12% more than unmarried men—but women 

experience a marriage penalty of 6.5%. As such, the gender pay gap is found to widen as 

workers marry, resulting in a gender pay gap of 36 percent in total earnings. As discussed 

earlier, at JapanChemical, selection bias due to separation is less likely to be serious. 

Reassuringly we find that the results change little when we use Heckman correction.    
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Controlling for education reduces the gender pay gap only slightly (to 16% for unmarried 

and 31% for married workers). This is not too surprising, considering that women in this firm 

had as much education as men did in recent years (see the second column). A notable 

difference can be found between employees who graduated from technical colleges and those 

from two-year colleges. The former are public colleges that provide a five-year education in 

engineering for those who finish lower secondary school (middle school). Although graduates 

of technical colleges have two years less education than four-year college graduates, they are 

treated almost equally as 4-year college graduates in terms of career path--most of them 

advance to management trainee positions (i.e. SA and SB). In contrast, two-year colleges 

provide liberal arts education mostly for women. Graduates of those junior colleges become 

administrative support staff and typically follow the same career path as female high school 

graduates, and rarely go beyond the J2 level. In fact, once gender is controlled for, junior 

college graduates are paid less than high-school graduates. 

One important fact that we should keep in mind is that the company has changed job 

design and pay systems a number of times since the Equal Employment Opportunity Act 

(EEOA) became first effective in FY1987 with the last major reform implemented in FY2003. 

The current job grade system was introduced the same year (FY2003). Assuming that the old 

system was more discriminatory against women and the switch to the new job grade system 

did not adjust the pay levels automatically for older employees who had entered the firm 
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many years before, the pay differences between male and female workers are expected to be 

greater for older cohorts. In order to examine this prediction, we restrict our analysis to those 

who graduated after FY1986 in the third column. As expected, the estimated gender pay gap 

is found to be 2-4 percentage points smaller for both the unmarried and the married for those 

younger cohorts.  

In order to further investigate what factors are causing such a substantial gender pay gap, 

we repeated the same regression analysis adding one additional control variable in each step. 

Table 7 shows the results. Model 1 corresponds to column (1) in Table 6—accounting for 

only age (fourth degree polynomial), tenure (quadratic), and fiscal year dummies. Model 2 

includes additionally controls for education (column (2) in Table 6).  

Model 3 further controls for the number of dependents to capture both the direct effect on 

total earnings of dependent allowances as well as the indirect effect of having dependents. 

This dependent allowances that favor workers with dependents is reminiscent of the practices 

promoted by the government during wartime and is still prevalent among large Japanese 

firms. As we discussed earlier, the existence of dependent allowances directly increases both 

the marriage premium for men and the gender pay gap for the married because in most 

married couple it is the husband who claims the dependent(s).9 Accounting for the number of 

                                                 
9 Generally speaking, it is more beneficial to claim a dependent for tax exemption for whoever earns 
more. We believe that husbands typically claim it in part due to the fact that they are more likely to 
earn more than their spouses. The payment of dependent allowance is based on the information on the 
tax documents. 
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dependents reduces the marriage premium for men and the gender pay gap for the married by 

4-5%.  

Model 4 additionally controls for job grade levels and job skill rank. Job grade levels are 

determined based on the actual job assigned to the worker whereas job skill rank is 

determined based on the supervisors’ evaluation of the worker’s skill level, which is part of 

the annual evaluation. Since job grades and job skill ranks are two of the most important 

determinants of salary and bonus, adding the two has improved the R squared considerably 

from 0.7766 to 0.9182, and reduced the gender pay gap substantially—by 8% and 9% for the 

unmarried and the married, respectively. This means that a substantial part of the gender pay 

gap is caused by slow promotion to higher job grade levels or differential job assignments for 

female workers.10  

In the next model, we additionally account for hours worked per year (hours), annual 

reduced work hours (jitan meaning reduced hours in Japanese, arranged for employees with 

needs to take care of their pre-elementary school age children), and annual late night hours 

worked (yakan meaning night time in Japanese). The reason for including three variables is 

that the implications for evaluation and promotion decisions may differ as well as different 

rates that apply to ordinary overtime work, reduced work, and work during the night-time 

shift. Note that the late night hours worked may also capture the different nature of job 
                                                 
10 Skill rank is highly correlated with seniority and largely irrelevant to managerial track workers. 
Reassuringly it is found to be largely job grade not skill rank that matters for earnings and promotion 
for college graduates.  
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contents. For example, both production workers and administrative support staff move up the 

non-managerial track but the gender composition is strikingly different between production 

workers and administrative support staff as the former is predominated by men and the latter 

by women. Monthly salary could be significantly different between them due to differences 

in benefits and premium pay for off-hour shifts for production workers. Surprisingly, 

accounting for working hour variables almost eliminated the remaining unaccounted gender 

pay gap. Now, the unaccounted pay gaps are only 0.3% (statistically insignificant) for the 

unmarried and 3.5% for the married. Further controlling for evaluation (Model 6) does not 

help to explain the gender pay gap.11  

We also repeat the same exercise restricting our sample to only college graduates (we do 

not include those with graduate degrees). Note that, in Model 2, we attempt to account for 

some differences in worker human capital by including a university ranking category 

variable.12 Similar to the result for the whole sample, the unaccounted gender pay gaps 

shrink to 1.3% and 3.6% for the unmarried and the married, respectively, once job grade, job 

skill ranks, and working hour variables are controlled for.  

                                                 
11 Our conclusion that evaluation does not account for the gender pay gap remain valid when we 
change the order of adding evaluation and hours variables--add evaluation before the hours variables. 
12 Building on one of the most widely used university ranking in Japan--the Yoyogi-seminar’s 
university ranking (http://www.yozemi.ac.jp/rank/gakubu/index.html), we constructed a category 
variable where 1 indicates the 1st-tier national universities (Tokyo, Kyoto, Hitotsubashi, Osaka, Tokyo 
Institute of Technology, Tokyo University of Foreign Studies), 2 indicates the 2nd-tier national 
universities (Nagoya, Kobe, Tsukuba, Kyushu, Hokkaido, Tohoku, Ochanomizu, Yokohama National), 
3 indicates the 1st-tier private universities (Keio, Waseda, Sophia, ICU), 4 indicates the 2nd-tier private 
universities (Gakushuin, Meiji, Aoyama Gakuin, Rikkyo, Chuo, Hosei, Tokyo University of Science, 
Doshisha, Ritsumeikan, Kansai Gakuin, Kansai, University of Occupational and Environmental 
Health), and 5 indicates all other universities. 

http://www.yozemi.ac.jp/rank/gakubu/index.html
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To sum up, most of the gender pay gap seems to be related directly or indirectly to 

shorter hours worked and the slow promotion of female workers (job grade levels). Roughly 

speaking, the twenty five to fifty percent of the gender pay gap that typical human capital 

variables (i.e. education, experience, tenure) cannot explain can be attributed to either factor. 

For the remainder of the paper we will explore these two major culprits for the gender pay 

gap and provide further insights on the gender gap in labor market outcomes.  

 

How large is the maternity penalty? 

The working hour variables account for thirteen percentage points of the gender pay gap 

for the married. It is quite plausible that career interruptions or restrictions on work hours due 

to childbirth and parenting are causing this link.  

Table 8 summarizes the records of parental or family care leave taken between 1999 and 

2009 by those in the sample. There are two notable findings from Table 8. First, it is clear that 

few men take parental leave despite the fact that men are equally eligible for parental leave.13 

We suspect that social norms may be still working against men who take parental leave in 

Japan (Fortin 2005). Second, the average period of leave for women is fourteen months, 

although the actual leave varies widely from two months to over two years.  

                                                 
13 What is uniquely generous about the Japanese system is that both mother and father can take 
parental leave at the same time. 
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In order to evaluate the impact of career interruptions or restrictions on work hours due 

to childbirth and parenting, we estimate a Mincerian wage equation augmented by a set of 

variables that capture career interruptions and work hours. Specifically, our personnel data at 

JapanChemical allow us to consider the following variables. Maternity is a dummy variable 

which takes a value of one if a woman has had one maternity leave spell in the past, zero 

otherwise. Multiple Maternity is a dummy variable which takes a value of one if a woman 

has had more than one maternity leave spells in the past, zero otherwise (most of multiple 

maternity leave spells are two spells). Leave Length is the accumulated length of leave 

(prenatal, postnatal, parental and family care leave). Regarding working hours, as discussed 

above, we consider three types of hours: (i) hours worked per year (hours); (ii) reduced work 

hours (jitan); and (iii) night-time hours worked (yakan). 

In this section we are interested in the effects on wages of career interruptions and 

working hours for women (and men as a reference point) rather than the size of the gender 

pay gap. As such, we estimate the wage equation for women and men separately. Unlike in 

our previous section in which we are aimed at estimating the coefficient on time-invariant 

gender and hence cannot use individual fixed effects, in this section we use individual fixed 

effects to account for possible unobserved heterogeneity of individual workers. We believe 

the use of individual fixed effects is particularly helpful in light of our focus on the wage 

effect of career interruptions in this section, for it is quite plausible that Leave Length is 
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affected by unobserved worker characteristics, and if such unobserved worker characteristics 

are correlated with wages, the estimated coefficients on Leave Length will be biased. For 

instance, if the female employee with high innate ability is more likely to have a husband 

with more demanding and high-paying jobs, she is more likely to take a longer parental leave. 

If we fail to control for such innate ability of the female employee, any negative wage effect 

of Leave Length will be offset by the positive wage effect of her high innate ability. In other 

words, once we use individual fixed effects to control for such time-invariant worker 

heterogeneity, we are likely to find the negative wage effect of Leave Length.   

Table 9 shows such fixed effect estimates. First, the results for women point to a 

non-linear maternity penalty. The estimated coefficients on Leave Length are negative and 

statistically significant, while the estimated coefficients on Maternity are positive and 

statistically significant. Namely, the decline in wage income associated with maternity leave 

is not proportional to the length of the time out. A female worker who gives birth will not 

experience any decline in income as long as she comes back from leave within seven months 

and works for the same hours as before. However, as she delays her return from her maternity 

beyond seven months, there will be a maternity penalty (wage decline) and the size of the 

maternity penalty will continue to increase as she keeps delaying her return.  

Second, the estimated coefficients on Leave Length are much smaller once the hours 

variables are controlled for. This indicates that a much larger portion of the maternity penalty 
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can be attributed to the restrictions on work hours after returning from leave rather than the 

leave itself.  

Third, by comparing the impacts of time out between women and men, we see that time 

out is more detrimental for men than for women. Men typically lose 7-11% of their income 

after taking only a three month leave depending on whether their hours worked afterwards are 

affected or not. This finding is consistent with Albrecht et al. (1998) who found a similar 

result using Swedish data. The plausible explanation is that since taking leave is so unusual 

for men in Japanese firms, doing so has a very negative signaling effect—superiors interpret 

the action as signaling the person’s low commitment to work. 

Table 10 presents the results of the same analyses for a subsample of college graduates. 

The estimated coefficients clearly indicate that the maternity penalty is much greater for 

college graduate women. For this group, even those who return right after the minimum two 

months of mandatory postnatal leave suffer income loss on average although this effect is 

somewhat muted when the hours variables are controlled for. Since there are only a few 

female college graduates who have taken maternity leave twice in the dataset, the dummy 

variable for Multiple Maternity was dropped in some specifications.  

We find two sharp contrasts between our whole sample analysis and the college graduate 

sample analysis: (1) for college graduates the maternity penalty does not decline even after 

accounting for the hours variables; and (2) for college graduates the size of the maternity 
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penalty is comparable between women and men. We speculate that jobs for college graduates 

are most affected by technological development and relation-specific knowledge, and thus 

that the depreciation of their human capital is faster. Therefore, their positions may be more 

likely to be assumed by somebody else when they return from parental leave, and they might 

lose substantial task-specific human capital. 

A substantial maternity penalty for female college graduates can be also explained by 

their career track change before and after their maternity leave. Our interviews with HR 

managers indicated that jobs or career tracks are heterogeneous, and not all female college 

graduates are in management trainee positions. Suppose there are high wage growth jobs and 

low wage growth jobs. The former requires a high commitment and includes a possibility of 

relocation. Thus, many pregnant women or those with small children in the former group may 

change their jobs from a high commitment/wage growth job to a low commitment/wage 

growth job. Since this kind of job change is also associated with longer parental leave, the 

estimated maternity penalty increases.  

Whatever the explanation, our result is consistent with Bertrand, Goldin and Katz (2010) 

who found that the gender pay gap is associated with career interruptions due to parenting. 

Since their dataset consists of highly educated women (MBAs from a top school), career 

interruptions may be especially costly.  
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In sum, the incidence of childbirth and the choice of parental leave periods could affect 

the observed wage levels through multiple channels. First, having a small child will lead to 

fewer hours worked due to the competing demand of childcare. Second, the expectation of 

fewer work hours and a weaker commitment, or a demonstration of a high commitment 

through the choice of a shorter leave period may result in a change in job assignment to one 

with less or more responsibility. Such a job change would not only be preferred by the firm 

but also may be favored by the worker herself, who needs to balance dual responsibilities. 

The provision of training may also change accordingly. Third, the different costs of 

childbearing and career interruption by career tracks will affect the initial choice of job and 

the timing of childbearing, which in turn affects our estimation of the impact of childbirth on 

wage income.  

The purpose of including hours worked as a control is to distinguish the effect of reduced 

hours on wage from the effects through career track selection. The substantial difference 

between the entire sample and the subsample of college graduate women seems to suggest 

that the above impact of time away is predominantly caused by the first channel for less 

educated women while the career track selection is much more important for highly educated 

women.  

 

5. Gender Gap in Promotion 
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Since there is a rather well-defined and well-established promotion ladder at 

JapanChemical, we estimate a logit model of promotion odds, conditional on the current job 

level as a function of a number of explanatory variables. Table 11 reports the logit estimates 

of the most parsimonious specification with female, age, tenure, and education, and year 

effects for the full sample as well as for the subsample of college graduates. For the full 

sample, we find evidence for gender gap in promotion, i.e., the estimated coefficient on 

Female is negative and statistically significant. Note that for the college graduate sample the 

estimated coefficient on Female is found to be still negative yet not statistically significant.  

Table 12 presents a less parsimonious model with additional explanatory 

variables—Maternity, lagged hours worked, lagged reduced hours, lagged night hours as well 

as evaluations. To test whether the effect on promotion of lagged hours worked differ 

significantly between women and men, we also consider an interaction term involving lagged 

hours worked and Female (since reduced hours are used almost exclusively by women and 

night hours by men, they are not interacted with female). Multiple Maternity is not included 

due to the rarity of promoted women with such multiple maternity leave spells.  

We find consistently for all specifications that hours worked in the previous year are 

positively associated with promotion, suggesting that working long hours may be an 

important signal of commitment to work in general and the firm in particular which gets 

rewarded in the form of promotion. Perhaps more important (for the objective of the paper) is 
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that such positive associations between hours worked and promotion are also found 

(consistently for all specifications) to be significantly stronger for women than for men. The 

result suggests that hours worked may play a more important role in the promotion decisions 

for women than for men.  

Using the U.S. National Longitudinal Survey of Youth, Gicheva (2010) finds that the 

relationship between hours worked and wage growth is non-linear—only workers who put 

forth more hours than a certain threshold see the positive impact of working additional hours. 

It is plausible that the relationship between hours worked and the odds of promotion may be 

also non-linear in our case. To investigate such possible non-linearity, we re-estimate the 

model, transforming Hours (continuous variable) to a categorical variable Hours Range 

which takes a value of 1 if hours worked is less than 1800 hours per year; 2 if it is 1800 or 

more but less than 1900, 3 if it is 1900 or more but less than 2000, 4 if it is 2000 or more but 

less than 2100, 5 if it is 2100 or more but less than 2200, 6 if it is 2200 or more but less than 

2400, and 7 if it is 2400 hours or more. 

We calculate the predicted odds of promotion for each categorical value of Hours Range 

evaluated at means for all other explanatory variables for women and men separately, and 

plot such predicted promotion odds in Figure 4. As expected, the hours-promotion profiles for 

all employees as well as for college graduates are indeed steeper for women than for men. 
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For women, the benefit of working extra hours in the previous year for the worker’s 

promotion prospect is particularly large when hours worked exceed 2200 hours per year.  

Note that Figure 4 appears to suggest that the odds of promotion are higher for women 

than for men. However, this is mostly due to the fact that Figure 4 is drawn using mean 

values calculated separately for women and men. Since women’s promotion is more 

concentrated in lower job levels than men’s promotion and the odds of promotion are higher 

in such lower job levels, women’s promotion odds are artificially higher than men’s 

promotion odds. When we use an alternative Marginal Effects at the Means (MEM) approach 

(or using mean values calculated for all employees including both women and men), 

reassuringly women’s predicted promotion odds appear lower than men’s predicted 

promotion odds.   

The observed contrast between women and men may imply that the revealed preference 

for long work hours does not affect the perceived competence of male college graduates but 

does so for female college graduates. Note that working long hours could be associated with a 

worker’s commitment to work, the assignment of challenging tasks, or low productivity. 

Therefore, we do not have an a priori expectation about how hours worked should be 

associated with promotion probability. It is plausible, however, that by working longer, a 

female worker can credibly signal her commitment to work in general and the firm in 
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particular, and demonstrate that her competing demands of housework and childcare do not 

affect her performance.  

Another possibility is that the stark difference between men and women in the 

association of longer hours with promotion the following year may be simply reflecting job 

segregation. Many authors, including Blau and Kahn (2000) have reported that women were 

concentrated in administrative support and service occupations.14 Some college-educated 

women may be assigned to jobs with little training and promotion prospects while others join 

college-educated men in management trainee jobs. If women in the former group have no 

reasonable promotion prospects, they will not work long hours. Combining members from 

the two groups may result in a high correlation between the odds of promotion and hours 

worked.  

We can eliminate the bias caused by job segregation by estimating the model with 

organizational unit fixed effects to the extent to which good jobs and bad jobs are separated 

into different organizational units. A typical organization unit is a section of 3-9 people for 

white-collar workers and a group of people working on the same production line or support 

function (up to 90) for blue-collar workers. As an efficient way to control for such 

organizational unit fixed effects, we employ a fixed effects logit model in which 

                                                 
14 Historically in Japan, women were typically assigned to administrative support and clerical jobs 
called ippan-shoku (general job), while college educated men were assigned to management trainee 
positions called sogo-shoku (composite job). Although such differentiation was prohibited by the 
EEOA, a similar pattern of task assignment may still remain. 
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organizational unit fixed effects are accounted for by the number of promotion within each 

unit. Reassuringly the results change little when we use such a fixed effects logit model 

instead of a standard logit model. The observed high correlation between the odds of 

promotion and hours worked among women does not appear to be driven by the fact that 

women who are assigned to workplaces with good promotion prospects work longer hours. 

 

6. Gender Gap in Evaluation 

Finally, we estimate the ordered logit model using the employee’s evaluation as the 

dependent variable to see if there are any gender differences in evaluation that cannot be 

accounted for by other variables. Table 13 presents the results. Job grades are controlled for 

because the company’s “management by objectives” policy requires the evaluator and the 

evaluated to set objectives in accordance with performance standards and level of 

responsibilities expected for the job grade level.  

Although evaluation grades are positively associated with education, they are negatively 

associated with many variables that are known to be positively correlated with wage and 

promotion, such as marriage and hours worked. Although unmarried women tend to receive 

lower evaluations than unmarried men, married women tend to obtain no worse evaluations 

than married men. These results may be consistent with the statistical discrimination 

explanation. Unmarried women receive less training because there is a greater uncertainty 
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about their commitment, but such discrimination disappears after they stay at their jobs after 

marriage and show commitment over time. But this explanation does not explain why 

married men receive lower grades. One plausible explanation is that the company’s 

evaluation mainly measures job-specific or task-specific human capital. On the one hand, 

workers who are more likely to get promoted (e.g. married men, those who work long hours, 

etc.) have been on a specific job for a shorter amount of time and have accumulated less 

task-specific human capital and thus receive lower evaluation grades. On the other hand, 

workers who have been on the same job for a long time (e.g. married women with small 

children choosing reduced work hours) have accumulated a lot of task-specific human capital, 

and thus receive relatively higher grades.  

This interpretation is consistent with institutional details on how the evaluation system is 

designed. The company employs “management by objectives” and therefore, good 

evaluations indicate that the employee achieved many of his/her objectives for the year. The 

evaluator does not evaluate the worker’s competency as a manager nor are the evaluation 

results used directly for promotion. Therefore, the variable purely measures the job-specific 

and task-specific performance and mainly affects the bonus amount in the following year. 

Overall, we find little evidence that evaluation is a main driver of the gender gap in pay and 

promotion (this is particularly true for college graduates).  
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7. Conclusions 

This paper has provided novel evidence on the nature and causes of the gender pay gap 

using confidential personnel records from a large Japanese chemical manufacturing firm. 

Controlling only for the human capital variables, we have found that the gender pay gap is 

substantial—16% for unmarried and 31% for married workers. Nevertheless, controlling for 

job levels (promotion) and hours worked has been found to eliminate much of the 

unaccounted gender pay gap. Our further analysis of hours and promotion has pointed to the 

presence of a significant career penalty associated with maternity for women. Yet such 

maternity penalty has been found to be lowered if the female worker returns promptly from 

her parental leave and maintains regular work hours. Moreover, we have found that working 

long hours are much more strongly tied to the worker’s promotion prospect for women than 

for men. Our findings suggest that women’s ability to signal their commitment to work (or 

the level of family support they receive)—through working long hours and taking shorter 

parental leave—is important for their career advancement. 

Although we interpret the high correlation between long hours worked and odds of 

promotion as indicating evidence of signaling, we actually do not know whether the long 

hours worked are due to the employee’s choice or to the employer’s job assignment decision. 

For example, there are at least two more possible interpretations, both of which depict the 

situation caused by asymmetric information. 
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First, as discussed in Landers, Rebitzer, and Taylor (1996), the firm may impose the 

“overwork” norm and use the information of each worker’s hours to sort out workers with a 

high propensity to work hard when making decisions on promotion. This interpretation is 

close to the idea of rat-race equilibrium first proposed by Akerlof (1976).  

The second interpretation is in line with Prendergast (1992) who studied situations where 

the employer has private information about worker ability. Namely, a manager who identifies 

a capable woman would assign her a challenging task to credibly signal her positive prospect. 

Such signaling may be desirable if most women are discouraged and are not willing to work 

long hours due to their perception that women are discriminated against. On the other hand, if 

men are generally committed to work, equal treatment may be desirable because providing 

more training (i.e. by assignment a challenging task) to a small number of selected men may 

discourage other male workers. In other words, both separation and pooling may arise as 

equilibria for women and men, respectively. In this interpretation, the causality is in the 

opposite direction—a female worker who has better promotion prospects works long hours. 

In future work, we plan to examine which of these three theories best fits our data. 
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Table 1 Employee Composition by Gender and Marital Status 

Fiscal Year Single Men Married Men Single Women 
Married Women 
without Small 

Children 

Married Women 
with Small 
Children* 

Total 

2004 18.6% 70.6% 5.9% 4.4% 0.6% 100% 
2005 19.3% 69.8% 5.5% 4.2% 1.2% 100% 
2006 21.6% 67.5% 5.5% 3.8% 1.6% 100% 
2007 23.2% 65.6% 5.8% 3.6% 1.8% 100% 
2008 25.5% 63.4% 5.5% 3.5% 2.0% 100% 
2009 25.8% 63.0% 5.5% 3.5% 2.2% 100% 

Note: Includes only regular workers. * shows the number of female workers who have taken parental leave after FY1998. 
This group also includes those who got divorced after having children.  
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Table 2 Annual Wage, Average Age, Hours Worked by Gender and Marital Status 
Average Annual Wage 

    

Fiscal Year Single Men Married Men Single Women 
Married Women 
without Small 

Children 

Married Women 
with Small 
Children* 

2005 5,900,233 8,087,088 5,222,444 5,157,902 4,403,632 
2006 5,961,231 8,198,714 5,402,587 5,405,735 4,471,967 
2007 5,922,937 8,265,332 5,582,436 5,763,785 4,839,741 
2008 5,803,538 8,186,499 5,469,831 5,811,252 4,825,612 
2009 5,275,211 7,570,200 5,057,443 5,437,273 4,560,014 

Average 5,772,630 8,061,567 5,346,948 5,515,189 4,620,193 

      
Average Age 

     

Fiscal Year Single Men Married Men Single Women 
Married Women 
without Small 

Children 

Married Women 
with Small 
Children* 

2005 34.9  44.4  37.3  36.7  34.8  
2006 34.7  44.3  37.9  37.6  35.0  
2007 34.0  43.9  38.0  38.9  36.2  
2008 33.3  43.4  37.7  39.9  36.5  
2009 32.9  43.1  38.2  40.4  37.4  

Average 33.9 43.8 37.8 38.7 36.0 

      
Average Hours Worked per Year 

    

Fiscal Year Single Men Married Men Single Women 
Married Women 
without Small 

Children 

Married Women 
with Small 
Children* 

2005 2,072 2,060 1,922 1,794 1,667 
2006 2,090 2,073 1,945 1,821 1,640 
2007 2,095 2,091 1,950 1,838 1,588 
2008 2,112 2,089 1,919 1,821 1,613 
2009 2,059 2,034 1,854 1,782 1,588 

Average 2,086 2,069 1,918 1,811 1,619 
Note: The figures in the table only include those who work for twelve months in each fiscal year. Hence, women 
who took a parental leave in the fiscal year are not included. 
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Table 3 Distribution of Men and Women by Education levels  
Men 

          
Year of 
Hiring 

Ph.D. Master BS/BA 
Tech. 

College 
2-yr. 

college 
Vocatio-
nal Sch. 

High 
School 

Middle 
School 

UNK Total 

1990 5 55 93 23 2 8 166 7 1 360 
1991 4 41 75 25 2 7 198 1 0 353 
1992 2 66 68 20 2 6 134 6 0 304 
1993 5 58 47 13 2 7 92 1 0 225 
1994 4 37 19 18 0 1 21 0 0 100 
1995 2 19 26 11 1 7 41 0 0 107 
1996 4 16 33 2 0 8 56 0 0 119 
1997 4 15 34 9 2 12 71 0 0 147 
1998 0 27 34 11 0 10 47 0 1 130 
1999 4 24 17 7 3 5 30 0 0 90 
2000 2 22 44 3 1 7 59 2 0 140 
2001 1 33 70 3 3 21 99 1 1 232 
2002 5 26 22 5 0 5 38 0 0 101 
2003 5 13 47 3 1 7 32 0 0 108 
2004 9 28 50 8 2 5 34 0 0 136 
2005 10 43 87 6 1 12 71 0 47 277 
2006 15 66 116 13 6 11 94 1 54 376 
2007 17 73 95 9 4 27 129 0 59 413 
2008 22 109 124 21 5 25 148 2 36 492 
2009 13 93 79 11 1 8 83 0 10 298 

1990-99 1.8% 18.5% 23.0% 7.2% 0.7% 3.7% 44.2% 0.8% 0.1% 100.0% 
2000-09 3.8% 19.7% 28.5% 3.2% 0.9% 5.0% 30.6% 0.2% 8.0% 100.0% 

           Women 
          

Year of 
Hiring 

Ph.D. Master College 
College 
of Tech. 

2-y 
college 

Vocation
al Sch. 

High 
School 

Middle 
School 

UNK Total 

1990 0 2 5 1 20 4 22 0 0 54 
1991 0 1 10 0 26 7 28 0 0 72 
1992 0 2 16 0 34 3 22 0 0 77 
1993 0 1 10 2 30 3 23 0 1 70 
1994 0 1 1 0 6 2 6 0 0 16 
1995 0 1 1 1 11 2 1 0 0 17 
1996 0 0 5 0 8 2 9 0 0 24 
1997 0 2 6 1 6 7 10 0 0 32 
1998 0 1 2 0 6 6 8 0 0 23 
1999 1 2 3 0 1 2 4 0 0 13 
2000 1 2 1 0 3 4 0 0 0 11 
2001 0 6 5 0 2 6 1 0 0 20 
2002 0 4 6 0 0 13 1 0 0 24 
2003 0 0 2 0 1 9 0 0 0 12 
2004 0 4 5 1 0 6 0 0 0 16 
2005 3 8 7 0 0 4 2 0 1 25 
2006 0 14 12 0 2 6 0 0 6 40 
2007 3 20 18 3 0 4 1 0 4 53 
2008 4 9 18 3 1 7 5 0 13 60 
2009 2 15 13 3 2 3 7 0 1 46 

1990-99 0.3% 3.3% 14.8% 1.3% 37.2% 9.5% 33.4% 0.0% 0.3% 100.0% 
2000-09 4.2% 26.7% 28.3% 3.3% 3.6% 20.2% 5.5% 0.0% 8.1% 100.0% 

Note: Employees hired before 2004 include only those who were still employed in 2004. UNK stands for unknown. 
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Table 4 Distribution of Men and Women in Hierarchy 
As of 2004 

      

Job Grades Single Men Married Men 
Single 

Women 

Married Women 
without Small 

Children 

Married Women 
with Small 
Children* 

Total 

J1 3.09% 1.77% 0.30% 0.08% 0.00% 5.24% 
J2, J3 8.88% 27.73% 4.89% 3.63% 0.57% 45.68% 
SA, J4 2.29% 8.64% 0.31% 0.11% 0.01% 11.37% 
SB, JH 1.54% 4.56% 0.11% 0.11% 0.00% 6.33% 

G6 1.10% 4.04% 0.13% 0.25% 0.03% 5.55% 
G5 1.22% 10.61% 0.14% 0.17% 0.00% 12.14% 
G4 0.44% 8.71% 0.03% 0.08% 0.00% 9.26% 
G3 0.08% 3.53% 0.01% 0.00% 0.00% 3.63% 

G1,G2 0.01% 0.79% 0.00% 0.00% 0.00% 0.81% 
Total 18.66% 70.36% 5.92% 4.45% 0.61% 100.00% 

Managers 202 1,954 22 36 2 2,216 
(G6 or higher) 9.1% 88.2% 1.0% 1.6% 0.1% 100.0% 

Senior Managers 38 920 3 6 0 967 
(G4 or higher) 3.9% 95.1% 0.3% 0.6% 0.0% 100.0% 

       
As of 2009 

      

Job Level Single Men Married Men 
Single 

Women 

Married Women 
without Small 

Children 

Married Women 
with Small 
Children* 

Total 

J1 6.91% 3.04% 0.59% 0.11% 0.01% 10.63% 
J2, J3 8.77% 20.65% 3.36% 2.32% 1.78% 36.85% 
SA, J4 4.94% 8.17% 0.93% 0.37% 0.10% 14.52% 
SB, JH 2.45% 4.84% 0.32% 0.17% 0.15% 7.93% 

G6 0.92% 4.06% 0.13% 0.15% 0.15% 5.42% 
G5 1.15% 8.07% 0.14% 0.18% 0.04% 9.58% 
G4 0.64% 9.51% 0.08% 0.13% 0.00% 10.34% 
G3 0.11% 3.81% 0.00% 0.04% 0.00% 3.96% 

G1,G2 0.01% 0.77% 0.00% 0.00% 0.00% 0.78% 
Total 25.91% 62.92% 5.54% 3.47% 2.23% 100.00% 

Managers 222 2,053 27 39 15 2,355 
(G6 or higher) 9.4% 87.2% 1.1% 1.7% 0.6% 100.0% 

Senior Managers 60 1,103 6 13 0 1,181 
(G4 or higher) 5.1% 93.4% 0.5% 1.1% 0.0% 100.0% 
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Table 5 Frequency of Promotion by job level, gender, and marital status (2004-2009) 
   

  Single Men Married Men Men Total 
   

Job  
Grades 

# of 
employees 

Freq. of 
promotions 

Promotion 
rate 

# of 
employees 

Freq. of 
promotions 

Promotion 
rate 

# of 
employees 

Freq. of 
promotions 

Promotion 
rate    

J1 2646 696 26.3% 1241 277 22.3% 3887 973 25.0% 
   

J2, J3 3746 136 3.6% 10495 515 4.9% 14241 651 4.6% 
   

SA, J4 1483 227 15.3% 3721 242 6.5% 5204 469 9.0% 
   

SB, JH 830 103 12.4% 2024 265 13.1% 2854 368 12.9% 
   

G6 436 65 14.9% 1669 298 17.9% 2105 363 17.2% 
   

G5 559 41 7.3% 4146 485 11.7% 4705 526 11.2% 
   

G4 238 12 5.0% 4069 280 6.9% 4307 292 6.8% 
   

G3 51 2 3.9% 1659 106 6.4% 1710 108 6.3% 
   

             
             
  Single Women 

Married Women without Small 
Children 

Married Women with Small Children* Women Total 

Job  
Grades 

# of 
employees 

Freq. of 
promotions 

Promotion 
rate 

# of 
employees 

Freq. of 
promotions 

Promotion 
rate 

# of 
employees 

Freq. of 
promotions 

Promotion 
rate 

# of 
employees 

Freq. of 
promotions 

Promotion 
rate 

J1 215 130 60.5% 40 18 45.0% 6 2 33.3% 261 150 57.5% 
J2, J3 1782 38 2.1% 1281 15 1.2% 606 2 0.3% 3669 55 1.5% 
SA, J4 280 35 12.5% 96 14 14.6% 24 0 0.0% 400 49 12.3% 
SB, JH 83 7 8.4% 57 10 17.5% 31 1 3.2% 171 18 10.5% 

G6 54 6 11.1% 93 9 9.7% 43 1 2.3% 190 16 8.4% 
G5 69 4 5.8% 80 4 5.0% 11 0 0.0% 160 8 5.0% 
G4 18 0 0.0% 37 2 5.4% 0 0 0.0% 55 2 3.6% 
G3 5 0 0.0% 15 0 0.0% 0 0 0.0% 20 0 0.0% 
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Table 6 OLS Estimation of Gender Pay Gap 
Dependent variable ln(total pay) 

  Base w. education 
Graduated in 

FY1987 and after 
Marriage 0.1214 *** 0.1078 *** 0.0991  *** 
  -0.0054 

 
-0.0043 

 
(0.0044)   

Female -0.1708 *** -0.1602 *** -0.1240  *** 
  -0.0091 

 
-0.0084 

 
(0.0091)   

Marriage × Female -0.1858 *** -0.1504 *** -0.1687  *** 
  -0.014 

 
-0.0114 

 
(0.0118)   

Education (base: high school)   
    

  
Ph.D.   

 
0.3955 *** 0.3099  *** 

    
 

-0.0108 
 

(0.0110)   
Master’s degree   

 
0.3324 *** 0.2435  *** 

    
 

-0.0047 
 

(0.0056)   
BS/BA   

 
0.2127 *** 0.1338  *** 

    
 

-0.0058 
 

(0.0057)   
Technical College   

 
0.1566 *** 0.1020  *** 

    
 

-0.0058 
 

(0.0061)   
2-year college   

 
-0.0252 *** -0.0708  *** 

    
 

-0.0086 
 

(0.0092)   
Middle school   

 
-0.1213  *** 0.0188    

    
 

(0.0083) 
 

(0.0826)   
Vocational school   

 
0.0202  ** -0.0227  ** 

    
 

(0.0089) 
 

(0.0097)   
Vocational school (medical)   

 
0.1490  *** 0.0879  *** 

    
 

(0.0136) 
 

(0.0136)   
Control for age and tenure Yes   Yes   Yes   
Control for fiscal year Yes   Yes   Yes   
R2 overall 0.6546   0.7743   0.8024   
Number of observations 42073   42071   23728   
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Table 7 Explaining the Gender Pay Gap 
Dependent Variable= ln (total earnings) 
All Employees 
  Independent variables  R2  Gender Pay Gap/Marriage Premium  

Single  Married  Marriage P. 
for Men  

Model 1 Age, tenure, and f. year 
dummies 

0.6546 -0.1708 -0.3566 0.1214 

Model 2 ＋education 0.7743 -0.1602 -0.3107 0.1078 

Model 3 ＋# of dependents 0.7766 -0.1656 -0.2568 0.0637 

Model 4 ＋job grade, job skill rank 0.9182 -0.0886 -0.1668 0.0381 

Model 5 ＋hours worked 0.9593 -0.0028 -0.0349 0.0393 

Model 6 + evaluation 0.9596 -0.0052 -0.0356 0.0382 

 
College Graduates only 
  Independent variables  R2  Gender Pay Gap/Marriage Premium  

Single  Married  Marriage P. 
for Men  

Model 1  Age, tenure, and f. year 
dummies  

0.7297 -0.1708 -0.2276  0.1123 

Model 2  ＋university ranking 0.7936 -0.1496 -0.2135 0.1000 

Model 3  ＋# of dependents  0.7962 -0.1445 -0.1643 0.0575 

Model 4  ＋job grade, job skill rank  0.9341 -0.0516 -0.0764 0.0453  

Model 5 ＋hours worked 0.9571 -0.0128 -0.0363 0.0504 
Model 6  ＋evaluation  0.9571 -0.0104 -0.0322 0.0491 

Note：The figures are the coefficients in the estimated Mincerian wage function using 
the total compensation (monthly salary and bonus). Includes only regular employees 
who were in the payroll for twelve months. 
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Table 8 Estimation of the Impact of Time Out on Wage Income by Gender:  
Summary Statistics 
  Women Men 
# of employees in the sample 1022 8602 
Those who have taken a leave 271 14 
Average period 13.80 3.07 
By education level     
  PhD 4 1 
  MS/MA 16 1 
  BS/BA 35 5 
  2-y college 78 0 
  High School 106 5 
  Others 32 2 
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Table 9 Estimation of the Impact of Time Out on Wage Income by Gender  
 
  

Dependent Variable:  Women Men 
ln(total wage) Fixed Effects Fixed Effects Fixed Effects Fixed Effects 
Marriage -0.0124 *** 0.0177 *** 0.0489 *** 0.0440 *** 
  (0.0080)  (0.0062)   (0.0038)  (0.0034)   

Maternity 
0.0140 *** 0.0150 *      

(0.0235)  (0.0083)        

Multiple Maternity 
-0.1072 *  0.0550 **      

(0.1056)  (0.0224)        

Leave Length  
-0.0166 *** -0.0023 ** -0.0377 *** -0.0243 *** 

(0.0035)  (0.0011)   (0.0082)  (0.0059)   
# of dependents 0.0113  0.0173   0.0101 *** 0.0257 *** 
  (0.0107)  (0.0109)   (0.0017)  (0.0026)   
Hours worked (ln(hours))   0.4578 ***   0.2692 *** 
    (0.0224)     (0.0104)   
Reduced hours (ln(jitan+1))   -0.0174 ***   -0.0083   
    (0.0024)     (0.0090)   
Late Night hours (ln(yakan+1))   0.0139 ***   0.0247 *** 
    (0.0053)     (0.0008)   
Working in the HQ 0.0217 * 0.0163   0.0243 *** 0.0286 *** 
  (0.0123)   (0.0122)   (0.0047)   (0.0051)   
Control for age and tenure  Yes Yes Yes Yes 
Control for education  Yes Yes Yes Yes 
Control for fiscal year  Yes Yes Yes Yes 
R2 0.4517  0.7502   0.4514  0.5825   
# of observations 4292   3000   37779   27351   
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Table 10 Estimation of Time-Out Penalty on Wage Income by Gender (College Graduates only) 
 Dependent Variable:  College Graduate Women College Graduate Men 

ln(total wage) Fixed Effects Fixed Effects Fixed Effects Fixed Effects 
Marriage 0.0009   0.0327 ** 0.0629 *** 0.0571 *** 
  (0.0163)  (0.0141)   (0.0085)  (0.0071)   

Maternity -0.0455 * 0.067 ***      
(0.0240)  (0.0215)        

Multiple Maternity -0.9797 ***         
(0.0453)          

Leave Length  -0.0178 *** -0.0267 *** -0.0250 *** -0.0120   
(0.0064)  (0.0058)   (0.0075)  (0.0186)   

# of dependents 0.0499 ** 0.1018 ** 0.0077 *    
  (0.0240)  (0.0454)   (0.0045)     
Hours worked (ln(hours))   0.3695 ***   0.2069 *** 
    (0.0622)     (0.0233)   
Reduced hours (ln(jitan+1))   -0.0212 ***   -0.0017   
    (0.0081)     (0.0110)   
Night hours (ln(yakan+1))   0.0204 *   0.0217 *** 
    (0.0117)     (0.0022)   
Working in the HQ -0.0051  -0.0069   0.0265 *** 0.0192 ** 
  (0.0188)   (0.0122)   (0.0079)   (0.0082)   
Control for age and tenure  Yes Yes Yes Yes 
Control for education  Yes Yes Yes Yes 
Control for fiscal year  Yes Yes Yes Yes 
R2 0.7392   0.7217   0.4614   0.5671   
# of observations 790   571   7706   5488   
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Table 11: Gender Gaps in Promotion: Logit Model  
Dependent variable=probability of promotion conditional on the current job level 
 All employees College graduates 
Marriage 0.2664 *** 0.1690 

 
  (0.0598) 

 
(0.1174) 

 
Female -0.2634 ** -0.0871 

 
  (0.1203) 

 
(0.2236) 

 
Marriage × Female -0.1578 

 
-0.4036 

 
  (0.1751) 

 
(0.3428) 

 
Maternity 

-0.0709 
 

-0.2793 
 

(0.3346) 
 

(0.8581) 
 

Leave Length  
-0.0941 *** -0.0645 * 

(0.0278) 
 

(0.0378) 
 

Working in the HQ 0.65101 *** 0.4387 *** 
  (0.0835) 

 
(0.1193) 

 
Pseudo R2 0.1544 

 
0.1482 

 
Number of observations 31711   5824   

Note: Age, tenure, education, job grade, and fiscal year are all controlled for but their coefficients are omitted from the table. 
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Table 12: Career Interruptions, Hours and Promotion: Logit Model 
Dependent variable=probability of promotion conditional on the current job level 
 All employees College graduates 
 w/ hours worked w/ evaluation w/ hours worked w/ evaluation 
Marriage 0.2744 *** 0.1038 

 
0.1880 

 
0.0851   

  (0.0723) 
 

(0.0752) 
 

(0.1467) 
 

(0.1513)   
Female -19.2762 *** -20.1029 *** -17.9351 ** -18.5391 ** 
  (4.2414) 

 
(4.3792) 

 
(8.7044) 

 
(8.7111)   

Marriage × Female 0.1718 
 

0.2165 
 

-0.2429 
 

-0.3038   
  (0.2053) 

 
(0.2098) 

 
(0.4195) 

 
(0.4327)   

Maternity 
-0.2194 

 
-0.1879 

 
-0.0405 

 
-0.1909   

(0.4582) 
 

(0.4715) 
 

(0.8956) 
 

(0.8922)   

Leave Length 
-0.0376 

 
-0.0317 

 
0.0488 

 
0.0696   

(0.0298) 
 

(0.0329) 
 

(0.0430) 
 

(0.0471)   
Lagged hours worked (log) 2.0406 *** 1.3570 *** 1.9729 *** 1.5790 ** 
  (0.3261) 

 
(0.3347) 

 
(0.6711) 

 
(0.6946)   

Female × Lagged hours worked 3.6746 *** 3.8002 *** 3.4400 ** 3.5370 ** 
  (0.8174) 

 
(0.8451) 

 
(1.6796) 

 
(1.6838)   

Lagged reduced hours (log) 0.1039 
 

0.1604 
 

(omitted) 
  

  
  (0.2937) 

 
(0.2851) 

    
  

Lagged late night hours (log) -0.2438 *** -0.2207 *** -0.2594 *** -0.2521 *** 
  (0.0269) 

 
(0.0271) 

 
(0.0676) 

 
(0.0690)   

Evaluation : A1 or better 
  

0.8657 *** 
  

0.6303 *** 
  

  
(0.0702) 

   
(0.1464)   

Evaluation : A3 or worse 
  

-0.8389 *** 
  

-0.4439 * 
  

  
(0.1389) 

   
(0.2280)   

A1 or better × Female   0.3576 *   0.2255   
    (0.2016)    (0.4715)   
A3 or worse × Female   0.3244    0.5213   
    (0.4200)    (0.6777)   
Working in the HQ 0.7437 *** 0.7877 *** 0.6263 *** 0.6445 *** 
  (0.0985) 

 
(0.1019) 

 
(0.1563) 

 
(0.1597)   

Pseudo R2 0.1607 
 

0.1893 
 

0.1567 
 

0.1709   
Number of observations 21562   21293   3919   3905   

Note: Age, tenure, education, job grade, and fiscal year are all controlled for but their coefficients are omitted from the table. 
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Table 13 Ordered Logit Estimation of Evaluation 
Dependent variables All employees College graduates 

Evaluation Base w/ leave history 
& hours worked Base w/ leave history 

& hours worked 
Marriage -0.6032 *** -0.6190 *** -0.5835 *** -0.5645 *** 
  (0.0440)  (0.0476)  (0.0953)  (0.1041)   
Female -0.2773 *** -0.2568 *** 0.0195  -0.0725   
  (0.0836)  (0.0910)  (0.1446)  (0.1552)   
Marriage × Female 0.7722 *** 0.2527 ** 0.3275  -0.0795   
  (0.1062)  (0.1270)  (0.2172)  (0.2431)   
Ph.D. 0.5208 *** 0.5529 ***      
  (0.1220)  (0.1397)       
MS/MA 0.4686 *** 0.5028 ***      
  (0.0651)  (0.0704)       
BS/BA 0.2749 *** 0.3011 ***      
  (0.0509)  (0.0553)       
Technical College 0.1386 * 0.2477 ***      
  (0.0724)  (0.0776)       
2-year college -0.1578  -0.1364       
  (0.1043)  (0.1117)       

Maternity 
   0.2994 *   0.2894   
   (0.1694)    (0.4471)   

Multiple Maternity 
   -0.0932    1.1006    
   (0.3279)    (1.1874)   

Leave Length 
   0.0048    -0.0094   
   (0.0103)    (0.0291)   

Hours worked (log)    -2.2148 ***   -1.7047  *** 
     (0.1742)    (0.3363)   
Reduced hours (log)    0.1508 **   0.4257  *** 
     (0.0615)    (0.1560)   
Late night hours (log)    0.0921 ***      
     (0.0147)       
Working in the HQ 0.0553  -0.0021  0.0751  -0.0162   
  (0.0462)  (0.0508)  (0.0773)  (0.0847)   
Control for age and tenure Yes   Yes   Yes   Yes   
Control for school ranking No  No  Yes  Yes   
Control for job grade Yes  Yes  Yes  Yes   
Control for fiscal year Yes  Yes  Yes  Yes   
Pseudo R2 0.0478  0.0533  0.0486  0.0460   
Number of observations 43023   34453   8871    7220   
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Figure 1 Gender Pay Gap Measured by Hourly Wage in Japan. 

 
Note: Based on the Basic Survey of Wage Structure by MHLW.  
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Figure 2 Promotion Path Chart 
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Figure 3 Separation rate by age, gender, and marital status 
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Figure 4 Predicted Odds of Promotion, conditional on the current job level  
− Figures in the tables show distribution by hours worked 
(4-1) All employees 

 
43.3% 22.6% 12.7% 9.1% 5.3% 5.3% 1.8% 
6.8% 15.0% 15.2% 21.2% 16.9% 15.1% 9.9% 

 
(4-2) College graduate employees 

 
30.2% 20.9% 15.4% 14.5% 6.2% 8.8% 4.0% 

7.2% 20.9% 12.6% 18.1% 15.2% 14.8% 11.3% 
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