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Background and Literature Review 

• Although the researches focus on gender wage 

gap has continued for a few decades, this area is 

still innovative.  

• Under a traditional division of labor by gender in 

the family, women will anticipate shorter and 

more discontinuous work lives as a consequence 

of their family responsibilities.(Blau and Kahn, 

2017) 
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Background and Literature Review 

• Employee demand for temporal flexibility has 
been proved that it has a positive connection 
with the gender wage gap.(Goldin, 2011) 

• Occupations where it finds it difficult to 
provide temporal flexibility usually with the 
more significant gender wage gap. e.g.business 
and finance, while professions in tech and 
science are with higher temporary flexibility 
and less gender wage gap. (Goldin, 2014) 
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An exception: Education and 

Learning Support Industry in Japan 

• Industry with more women employee tend to 

have a higher demand for temporal flexibility 

and the broader gender wage gap (Goldin, 

2011). 

• Education and Learning Support industry 

could be regard as a different case.  
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Research Purpose 

• How does the temporal flexibility of work 

influences gender wage gap in Japan 

Education and Learning Support Industry(ELS) 

• The factors that influence the income scale in 

Japan Education and Learning Support 

Industry 
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Data 

• Anonymous data from Employment Status 

Survey (2007) 
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Individual 
data 

 Focus on graduated 
person 

All 
Industry  

37,650 Records 

ELS 
Industry  

2,663 

Records 
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The percentage of employees by gender  

 (in broad category) 
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Main priority of work by industry 
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The reason for employment by industry 
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The reason for employment in ELS 
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Analysis of Factor Variables 

• Regard Male and ELS industry as baseline 

group  

• From the interaction of female and industry: 

Compared with ELS,  only in three industries        

women have more chance to get higher income, 

but consider the ratio of gender in these 

industries, ELS may be considered as a women-

friendly industry in Japan. 
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Methodology 

• To figure out to what extent temporal flexibility 

influences gender wage gap and which factors 

influence income scale in ELS industry.  

• Characteristic of the data:  Categorical (nominal  

or ordinal) 

• e.g. Income scale of it are coded from 1 to 15 

which 1 represents less than 500,000 yen per year, 

and 15 represents more than 15,000,000 yen per 

year. 
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Methodology 

• Traditional methodology: OLS  

• Method used in this study: 

    1. Interval Regression (IR) 

    2. Ordered Probit Model (OPM) 

 

 
Log likelihood   

Interval Regression  -4288.983 

Ordered probit Model  -3657.4045  (Fit better) 

14 



Ordered Probit Model  

 
𝑦𝑖

∗ = 𝒙𝒊
′𝛽 + 𝑢𝒊 

For 𝑦𝑖 = 𝑗  

If 𝑎𝑗−1 ≤  𝑦𝑖
∗ 

𝑝𝑖𝑗    =  𝑝 𝑦𝑖 = 𝑗  

                           = 𝑝 𝑎𝑗−1 ≤  𝑦𝑖
∗ ≤ 𝑎𝑗  

                            = 𝐹(𝑎𝑗 − 𝒙𝒊
′𝛽)− 𝐹(𝑎𝑗−1 − 𝒙𝒊

′𝛽) 

 

Where 𝒙 
′ is  a vector of  control variables , F is the standard  normal  cdf  

 

An index  model for a single latent variable  𝑦𝑖
∗  
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Marginal Effect  

• The marginal effect of an increase in a 

regression  𝐱𝐫 on the probability of selecting 

alternative j is  

•
𝜕𝑝𝑖𝑗

𝜕𝑥𝑟𝑖
= {𝐹′(𝑎𝑗−1 − 𝒙𝒊

′𝛽)− 𝐹′(𝑎𝑗 − 𝒙𝒊
′𝛽)}𝛽𝑟 
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Marginal Effects of Gender in ELS 
Income (JPY) Mfx of gender Significance  

no income or less than 500,000  0.0668 P<0.01 

500,000~990,000  0.0124 P<0.05 

1,000,000~1,490,000 -0.0382 P<0.01 

1,500,000~1,990,000 -0.0181 P<0.01 

2,000,000~2,490,000 -0.0109 P<0.01 

2,500,000~2,990,000 -0.0040 P<0.01 

3,000,000~3,990,000 -0.0036 P<0.01 

4,000,000~4,990,000 -0.0021 P<0.01 

5,000,000~5,990,000 -0.0012 P<0.01 

6,000,000~6,990,000 -0.0005 P<0.01 

7,000,000~7,990,000（11 -0.0002 P<0.05 

8,000,000~8,990,000 -0.00008 P<0.05 

9,000,000~9,990,000 -0.00002 P<0.10 

10,000,000~14,990,000 -0.00007 P<0.05 

more than 15,000,000 0 0 
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Marginal Effects of temporary flexibility relevant 

variables  

Income (JPY) 
Mfx of working 

days per year 
Significance  

no income or less than 500,000  0.1140 P<0.01 

500,000~990,000  0.0211 P<0.01 

1,000,000~1,490,000 0.0652 P<0.01 

1,500,000~1,990,000 0.0309 P<0.01 

2,000,000~2,490,000 0.0187 P<0.01 

2,500,000~2,990,000 0.0068 P<0.01 

3,000,000~3,990,000 0.0061 P<0.01 

4,000,000~4,990,000 0.0035 P<0.01 

5,000,000~5,990,000 0.0020 P<0.01 

6,000,000~6,990,000 0.0009 P<0.01 

7,000,000~7,990,000 0.0004 P<0.01 

8,000,000~8,990,000 0.0001 P<0.01 

9,000,000~9,990,000 0.00004 P<0.05 

10,000,000~14,990,000 0.00011 P<0.01 

more than 15,000,000 0 0 
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Marginal Effects of temporary flexibility 

relevant variables  
Income (JPY) 

Mfx of working 

hours per week 
Significance  

no income or less than 500,000  -0.0660 P<0.01 

500,000~990,000  -0.0112 P<0.01 

1,000,000~1,490,000 0.0350 P<0.01 

1,500,000~1,990,000 0.0164 P<0.01 

2,000,000~2,490,000 0.0164 P<0.01 

2,500,000~2,990,000 0.0036 P<0.01 

3,000,000~3,990,000 0.0032 P<0.01 

4,000,000~4,990,000 0.0032 P<0.01 

5,000,000~5,990,000 0.0018 P<0.01 

6,000,000~6,990,000 0.0010 P<0.01 

7,000,000~7,990,000 0.0004 P<0.01 

8,000,000~8,990,000 0.0002 P<0.01 

9,000,000~9,990,000 0.00002 P<0.05 

10,000,000~14,990,000 0.00006 P<0.01 

more than 15,000,000 0 0 
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Mainly Conclusions  

• Compared with their male counterparts, female 

in ELS industry still have lower chance to 

reach higher income , but situations could be 

improved after control the temporal flexibility 

relevant variables.  

• Marital status and age are not significant, 

while part-time job penalty is still obvious in 

ELS.  
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Mainly Conclusions  

• Women are likely to get relative higher income 

when the income scale was less than 990,000 

JPY per year.  

• After that, although male have more 

probability to reach for higher income, this 

premium declines gradually.  
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Mainly Conclusions  

• Each unit increases in the working hours per 

week could influences the different income 

scale differently, which is most obvious in the 

income scale of 1,000,000~1,490,000 JPY per 

year.  

• Each unit increases in working week per year 

shows greater impact in relative lower income.  
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Future Work 

      To compare the marginal effects of 

temporary  flexibility relevant variables in 

different industries. 

      Try to figure out the factors which influence 

the gender gap and income scale in other 

industries.  
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