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consistently negative, indicating that higher hourly wages are associated with reduced 

hours worked. This relationship remains stable across income levels, including those 

around the tax and social insurance premium thresholds. While taxes and social insurance 

contributions reportedly play a major role in the adjustment of hours worked, this 

evidence suggests that these policies are not the primary drivers of working hours 

adjustments. Further analysis reveals that many women, particularly married women 
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second earners in their households. When income targets serve as reference points to meet 

these needs, women often adjust their working hours to reach these targets even under 

relatively low wage rates. Female part-time workers are more likely to adjust their hours 

worked in response to income targets rather than to taxes or social insurance premium 

thresholds. These results suggest that tax and social insurance reforms alone may be 
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1 Introduction
Secondary earners have much larger intensive and extensive margins of working hours

than primary earners. This is actually observed in many countries, where secondary earners
tend to adjust their working hours. Taxes and social insurance contributions reportedly play
a major role in this. We could give many examples of studies that show that changes in
the income tax schedule have affected the employment rate and working hours of married
women (e.g. Keane (2011), LaLumia (2008), Crossley and Jeon (2007), Eissa (1996), Eissa
and Liebman (1996)). Adjusting working hours to keep annual income just below the point
where marginal and average tax rates increase is widely observed throughout the world(Saez
(2010), Chetty et al. (2011), Chetty (2012), Kleven and Waseem (2013), Gelber et al. (2020),
Aronsson et al. (2022)). The joint tax system has a complex impact on women’s working hour
adjustments1. While many countries adopt individual taxation (Borella et al. (2023)), which
is independent from spouse income, some countries, such as Germany, Denmark, Belgium,
the US, and France, have joint taxation. When both progressive and joint taxation are
imposed, secondary earners face higher marginal tax rates than singles (Keane (2022)).

In general, secondary earners, who are often married women, have greater labor supply
elasticity. This is because the time spent by married women is highly substitutable for time
spent on domestic production, such as childcare and housework. Once progressive and joint
taxation is imposed together, the marginal tax rate for the secondary earner increases, so
married women will hold back on supplying labor. Keane (2022) argues that the shift from
joint to individual taxation improves welfare and significantly increases the labor supply
of married women. Taxes have little effect on working hours for married men, but have a
significant effect on married women(Bick and Fuchs-Schündeln (2018)). Many studies have
shown that tax system changes have affected women’s labor supply in the U.S. (LaLumia
(2008), Eissa (1996), Eissa and Liebman (1996)), Canada (Crossley and Jeon (2007)), and
Japan (Kondo and Fukai (2023), Yokoyama (2018), Yokoyama and Kodama (2016)).

While labor income taxes are an important driving force behind female labor supply,
they only capture part of the rise in the labor supply of married women over the years from
the 1980s to the early 1990s(Bick et al. (2019)). Labor participation cannot be explained
solely when considering the impact of the Earned Income Tax Credit (EITC) and income
transfers on the labor of low-income groups. Some studies, including those by Saez (2010),
have attempt to explain income adjustments through the kink in the budget constraint

1In the US, where joint taxation is applied, both the marriage penalty (married taxpayers pay higher
taxes than singles) and the marriage bonus (married taxpayers pay less taxes) have been criticized. The
Congressional Budget Office (1997) reports that in 1996, 42% of joint taxpayers had a marriage penalty and
51% got a marriage bonus.
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caused by taxes. They point out that the income of the self-employed, business owners, and
professionals with high incomes is adjusted by tax schedule. On the other hand, full-time
employees find it difficult to flexibly adjust their income to avoid taxes. However, even if they
are employed, part-time workers, unlike full-time workers, can adjust their income through
adjustments to working hours.

In this paper, we empirically examine whether secondary earners are suppressing labor
supply in Japan. Japan is an ideal place to observe the behavior of secondary earners. This is
because there are social norms in which women bear the brunt of household labor, resulting
in low employment rates among married women, and many those who are employed work
part-time. Additionally, while full-time workers tend to have inflexible working hours and
work long hours in Japan, part-time workers have flexible working hours. In addition to
social norms, the tax and social insurance systems also discourage women from working full-
time. The secondary earner’s income tax and social insurance contributions are reduced as a
dependency exemption. In this paper, we examine whether the behavior of secondary earners
changes due to taxes and social insurance premiums, or for other reasons, by examining
whether working hours are suppressed around the level where income tax and social insurance
premiums are reduced. In addition, we present a theoretical model that can explain the
suppression of working hours.

First, this study measures the labor supply elasticity of all female part-time workers by
age group and probability of marriage using long time series data from the Basic Survey on
Wage Structure (Wage Census). Our focus is on the intensive margin, so we will limit our
target to part-time workers, as full-time workers have little choice in their working hours
once they choose to work. Following Brown et al. (1982), Card and Krueger (1995), we
also conduct estimation using the minimum wage as an instrumental variable to address
endogeneity in the labor supply function2. When the labor market is perfectly competitive,
the IV identifies the elasticity of labor demand. On the other hand, the equilibrium is
purely monopsonistic, where all firms are labor supply constrained, the own wage elasticity
(OWE) would measure how compliers’ labor supply responds to an increase in the firm-
level wage(Dube and Zipperer (2024)). The real world is somewhere between a completely
competitive state and a completely monopsonistic state. Women who are responsible for
housework and childcare are in a situation that is closer to a monopsony market than men,
because they are constrained to working near their homes(Manning (2011), Bacheron et al.
(2024)). Dong and Ibaragi (2023) describes that the Japanese female part-time labor market
is in a state of monopsony. Furthermore, to estimate the labor supply function, we control for

2We exploit the fact that the minimum wage in Japan varies from year to year and from prefecture to
prefecture.

2



labor demand factors. To control for time-invariant labor demand factors, the establishment
fixed effects are introduced following Addison et al. (2014). In addition, the industry*year
fixed effects are also included to control for the business cycle in each industry. Furthermore,
the employment size of the establishment is added to control for a part of time-variant labor
demand factors such as sales changes. We find that the elasticity of working hours with
respect to hourly wages for female part-time workers is negative to hours worked. However,
although the application of Japan’s tax and social insurance premiums differs depending on
annual income, little difference is found in the magnitude of the elasticity by annual income.
The Japanese tax and social insurance systems have been changed several times last 25 years,
but few links have been found between these changes with the elasticity.

Even if the elasticity of hours worked with respect to wages is negative, we don’t know
why. So next, we will discuss the background of this. Specifically, using the data from the
part-time employment survey, we will observe the proportion of people who do not adjust
their working hours, those who adjust their working hours for tax and social insurance
reasons, and those who adjust their working hours for total income targets, by age group
and marital status. As a result, we find that around 90% of women in the groups that
are likely to be affected by taxes and social insurance (married, 30-50s, annual income of
1.0-1.1 million yen, 1.2-1.3 million yen) are adjusting their working hours. However, these
women are not necessarily suppressing their working hours for tax or social insurance reasons.
According to an analysis of a survey on part-time work, among women who are adjusting
their working hours, more respondents say they have an income target because they are
working to supplement their household income than those who say they are adjusting their
working hours for tax and social insurance reasons. For these women, the reason for working
is financial, not self-fulfillment. Additionally, as they are not the primary earners in their
households, they withdraw from the labor market once they reach the income target required
by their households. The increase in the number of women working to supplement their
household income can be explained by changes in the labor market by employment and
marriage status. Compared to around 2000, the number of part-time workers with more
time constraints increased in 2020. This is because some women who were not in the labor
force around 2000 entered the part-time labor market, and some of the women who were
working as part-time workers with less severe time constraints around 2000 began working as
full-time workers. This suggests that, compared to 20 years ago, more workers are reducing
their labor supply once they reach their income targets. Our findings show that elasticity has
decreased over time, which can be explained by changes in demographics such as employment
status and marital status.

Here, we discuss the income target model, which can explain negative labor supply elas-

3



ticity. In the canonical economics textbooks, labor supply increases with wages at a low-
wage level, and when wages exceed a certain level, labor supply elasticity becomes negative.
However, in developing countries, a downward-sloping labor supply function is sometimes
observed among relatively low-wage level. When wages decrease, low-income people are
forced to work more to maintain a basic standard of living. However, not only in developing
countries, but also in developed countries such as the United States, an inverted S-shaped la-
bor supply curve is observed (Dessing (2002), Nakamura and Murayama (2010), Tavor et al.
(2022)). The income target can explanin that the elasticity of labor supply is negative even
for relatively low-income earners3. Our evidence is consistent by the income target model.
The income target serve as a useful tool for explaining the changes in women’s labor supply
that have been pointed out in some studies, changes that cannot be explained by taxes or
social insurance. Our results suggest that changes to the tax system and social insurance
system are not enough to encourage part-time female workers to work longer hours. In order
to increase the working hours of secondary earners, it is effective to shift their motivation
from supplementing the income of primary earners.

This study is constructed as follows. The following sections present the model. Section
2 describes the tax and social insurance system and population and labor supply of women
in Japan. Section 3 describes our data and empirical model. Section 4 presents the results,
Section 5 discusses the cause of the work hour adjustment, followed by concluding remarks
in Section 6.

2 Changes in the tax and social insurance systems and
female labor supply in Japan

2.1 Changes in tax and social insurance system

Low-income workers often withhold labor supply in Japan, especially women. Factors
that have been pointed out include the exemption of workers’ income tax, the tax deduction

3Camerer et al. (1997) showed negative elasticity based on the total income target model using data
from New York taxi drivers. On the other hand, Farber (2005), Farber (2008) used different data to show
that people choose when to finish their work based on total hours worked rather than total income, and
that behavior based on income targets is not supported. Crawford and Meng (2011) presented a model that
is dependent on both the total income target and the number of hours worked, and using the same data
as Farber (2005), he showed that it is based on both the number of hours worked and the total income
target. Applying this framework to other professions, Richards (2020) used the total income target model
to explain farmers’ behavior, while Dodini (2023) applied the same model to door-to-door salespeople. The
above-mentioned study assumes a daily income target, but Nagase (2004) pointed out that women working
part-time in Japan decide their working hours based on an annual income target.
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for spouses, and the exemption from social insurance premium, which is applied when annual
income is below a certain amount.

Individuals are usually taxed on an individual basis in Japan. The income tax exemption
limit is the annual income of 1.03 million yen. If this amount is exceeded, an income tax of
5% will be imposed. This does not vary by gender or marital status. There were no changes
in the limit during the analysis period. The limit of exemption from resident tax is 0.96–1
million yen, which varies from one municipality to another. Again, this does not differ by
gender or marital status. Therefore, the impact of taxation on working hours should be the
same regardless of gender.

Although individuals are usually taxed on an individual basis in Japan, there are some
exceptions to the principle of individual taxation. These are the spousal deduction and
the special spousal deduction. The spousal deduction and special spousal deduction reduce
the taxable income of workers with spouses with income below a certain threshold. Since
these are income tax deductions, the higher the income of the worker, the more income tax
deductions they can receive.

Concerning the spousal deduction/spousal special deduction, to be eligible for the full
income tax deduction, the spouse’s income must be below a certain threshold. The thresholds
are 0.7 million yen for 1987–2003, 1.05 million yen for 2004–2017, and 1.5 million yen for
2018 and thereafter. As the spouse’s income rises, the amount of the income tax deduction
is reduced in stages. The income deduction will be zero if it is more than 1.41 million yen
in 1987-2017, if it is more than 2.01 million yen after 2018.

For social insurance premiums, dependents with an annual income of less than 1.3 million
yen are exempt from paying pension and health insurance social insurance premiums, and
can join social insurance as a dependent family member free of charge. In 2016, the annual
income requirement for large companies with an employee size of 500 or more was lowered
from 1.3 million yen to 1.06 million yen.

The thresholds of deduction of income tax and resident tax do not differ by gender or
marital status. In contrast, the limits of spousal deduction/spousal special exemption and
exemption of social insurance premiums for dependent spouses are different according to
whether or not the worker has a dependent spouse with a certain income level or below.
This can induce adjustment of working hours for secondary earners, in many cases, female
part-time workers. In order to determine whether taxes and social insurance premiums have
an impact, we use cross terms between hourly wages and annual income categories of 100,000
yen when estimating elasticity. Furthermore, since the thresholds of deduction of tax and
social insurance premium were changed in 2004, 2016, and 2017, the sample will also be
divided into pre-2004, 2004-2010, 2011-2016, and post-2017 for the following analysis.
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2.2 Population and labor supply of women in Japan

The demographic trends of the population by employment and marital status of Japanese
women in 2000-2020 are shown in Figure 1. Compared to 2000, the number of women aged
25-64 in 2020 declined by 23%. Among this, the number of married women declined by 31%,
while the number of unmarried women increased by 5%. Even with the declining population,
the number of married women working full-time increased by 3%. On the other hand, the
number of married part-time workers decreased by 28%, and the number of unemployed
women decreased by 58%. In particular, the change between 2015 and 2020 was significant.
Married women face severe time constraints because they spend a lot of time on housework
and childcare. The work style reforms of the 2010s have increased the flexibility of working
hours and places, and the number of married women choosing to work full-time has increased.
Among those who chose not to work around 2000, those with relatively less time constraints
have moved into part-time work, and among those who chose part-time work, those with
relatively less time constraints have moved into full-time work. Among married women who
still choose part-time work, those with relatively less time constraints are few, so few of them
want to work beyond their income target.
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Figure 1: Population by employment and marital status in 2000-2020
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Source: Population Census
Note: The Unit for the vertical axis is 10,000 people. Women aged 25-64.

Figure 2 displays the distribution of annual income of part/full-time workers in 1998 and
2022. The distribution of annual income for part-time workers in 1998 is roughly symmetri-
cal, while the distribution of annual income for part-time workers in 2022 is not symmetrical,
with the left side being thick and the right side thin. This suggests that women who would
not have worked in the past are now working as part-time workers. In 1998, there were many
part-time female workers with an annual income of 1-2 million yen, but in 2022, the number
of women in that income bracket decreased significantly. In other words, in 2022, there was a
polarization between those who earned more than 2 million yen working full-time and those
who worked part-time to supplement their household income.
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Figure 2: Distribution of annual income of part/full-time workers in 1998 & 2022

Source: Author’s own calculations based on the Basic Survey on Wage Structure.
Note: The total number of workers in each category of female part/full-time workers is normalized to 100%.

These results indicate that, compared to around 2000, the number of unemployed women
decreased and the number of women working full-time increased in the 2020s. The number
of part-time workers changed little. However, these facts suggest that the number of workers
with time constraints is increasing in the part-time labor market.

3 Data and Empirical Model

3.1 Data

3.1.1 Wage Census

To examine the effects of wage rate on hours worked, we use the Basic Survey on Wage
Structure (Wage Census), which is the most comprehensive wage survey conducted every
year by the Ministry of Health, Labour and Welfare in Japan. The Wage Census is designed

8



to select establishments and workers for the survey using the following two-tiered sampling
method.4 First, a stratified sample of establishments in all industries, except for agriculture,
forestry, fisheries, and public services, is selected. Establishments are stratified by prefecture,
industry, and establishment size. Second, selected establishments are asked to provide payroll
records of randomly sampled workers. Sampling rates for workers vary by establishment size;
in order to sample a good number of individuals from small establishments, as well as large
ones, a higher sampling rate of employees is applied to small-sized establishments.

Our data covers the years from 1998 to 2022. Approximately 1.2 million workers from
70,000 establishments are included in each year’s data. The data contains information on
each worker’s monthly salary (including base pay and overtime pay), annual bonus, working
hours, gender, age, education, employment tenure, job title, and job type. The monthly
salary is the salary for the month of June, and the bonus is the bonus paid during the
previous year. Therefore, annual income is calculated by adding the bonus to 12 times the
monthly salary. Our data includes only employees, which means we estimate the intensive
margin of elasticity of labor supply. The Economic Census and the Establishment and
Enterprise Census are used to construct establishment-level panel data because there are no
establishment identification numbers in the Wage Census.

We use only part-time female workers with annual incomes of JPY 0.3–3 million in this
analysis5. Since full-time workers do not have the flexibility to choose their working hours, we
focus on part-time workers. Part-time workers with annual incomes of more than 3 million
yen and less than 0.3 million yen are excluded from the analysis, as the numbers are small
and the variation in wage rates is very large.

Table 1 summarizes the basic statistics of key variables in our analysis among women.
The average hours worked per month are 96.4 hours, including overtime. The average hourly
wage is 1.102 thousand yen, which is denominated by the CPI. Hourly wage is calculated
as (monthly salary including overtime pay and 1/12 of annual bonus) / (regular working
hours + overtime hours). 16% of sample are female workers in their 20s or younger, 16%
are female in their 30s, 26% are female in their 40s, 25% are female in their 50s, and 17%
are female in their 60s or older. Women are more likely to be part-time workers in their 40s
and 50s. 25% of our sample has an annual income (nominal) of less than 0.8 million, 9% has
0.8–0.9 million yen, 11% has 0.9–1 million yen, 11% has 1–1.1 million yen, 8% has 1.1–1.2
million yen, 6% has 1.2–1.3 million yen, 8% has 1.3-1.5 million yen, 13% has 1.5-2 million
yen, and 8% has over 2 million yen.

4All estimates are weighted by the inverse of the extraction probability.
5Part-time workers with annual incomes of less than 0.3 million yen and more than 3 million yen were

excluded from the analysis because they were very few and their wage rates varied widely.
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A yearly number of observations is shown in the Appendix Table A1. Our data cover the
period 1998–2022 and include a total of 4339027 workers.

Table 1: Summary statistics: Wage Census

female
mean sd min max

hours worked per month (100 hours) 0.964 0.397 0.000 3.840
wage rate (1000 yen) 1.102 0.817 0.167 190.381
Minimum wage rate (1000 yen) 0.773 0.096 0.589 1.018
Age (20s) 0.160 0.366 0.000 1.000
Age (30s) 0.160 0.366 0.000 1.000
Age (40s) 0.258 0.438 0.000 1.000
Age (50s) 0.250 0.433 0.000 1.000
Age (60s) 0.172 0.378 0.000 1.000
1987-2003 0.179 0.384 0.000 1.000
2004-2010 0.265 0.441 0.000 1.000
2011-2016 0.274 0.446 0.000 1.000
2017-2022 0.282 0.450 0.000 1.000
annual income under 0.8M 0.248 0.432 0.000 1.000
annual income 0.8-0.9M 0.086 0.280 0.000 1.000
annual income 0.9-1M 0.112 0.316 0.000 1.000
annual income 1-1.1M 0.112 0.316 0.000 1.000
annual income 1.1-1.2M 0.083 0.275 0.000 1.000
annual income 1.2-1.3M 0.064 0.245 0.000 1.000
annual income 1.3-1.5M 0.084 0.278 0.000 1.000
annual income 1.5-2M 0.130 0.337 0.000 1.000
annual income over 2M 0.080 0.272 0.000 1.000
log(hours worked) -0.139 0.497 -4.605 1.345
log(wage rate) 0.020 0.324 -1.792 5.249
lnMW -0.265 0.122 -0.529 0.017

Observations 4339027

Note: The observations cover all part-time workers with income 0.3–3 million yen from 1998–2022.

3.1.2 Part-time Survey

While the Wage Census provides long-term, consistent information on working hours
and income, it lacks detailed information on individual worker attributes and the reasons for
working part-time. To complement the analysis of the Wage Census, we utilize the General
Survey on Part-time Workers (Part-time Workers Survey) conducted by the Ministry of
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Health, Labour and Welfare. The survey is conducted approximately every five years in
October. This study mainly uses the 2021 survey, and also includes some data from the
2006, 2011, 2016, and 2021 surveys6.

The Part-time Workers Survey uses stratified two-stage random sampling. First, estab-
lishments are sampled by industries (19 categories) and establishment size (5 categories),
and then individuals are sampled from among those sampled establishments. Each survey
has a total sample size of approximately 15,000, and all of them are part-time workers. The
survey asks part-time workers about their gender, age, educational background, marital sta-
tus, spouse’s employment status and annual income, whether they live with family members,
length of service, working hours, reasons for working, reasons for choosing their current em-
ployment status, annual income, employment insurance and social insurance coverage, and
whether they have made any adjustments to their working hours and the reasons for doing
so7. In our analysis, we limit the sample to female workers with incomes between 0.3 and 3
million yen, as with the Wage Census. To exclude samples not working in the previous year,
we restrict that the working period must be at least 18 months.

Summary statistics for the Part-time Workers Survey are shown in Table 2. 79% of
women are married in the survey. This analysis classifies the status of working hour adjust-
ments into three categories. The first category includes adjustments made for tax or social
insurance reasons (Tax/Social Insurance), the second one consists of adjustments made to
achieve income targets (Income Target), and the third one consists of no adjustments (None).
Appendix A.2 provides more detail definition of these three categories. As shown in Table 2,
21% of respondents adjust their hours worked for reasons for tax and social insurance, 72%
adjust their hours worked for reasons for income target. Respondents who selected ”Income
Target” are likely to have financial motivation to supplement the income of the primary
earners. 24% for neither reason8.

6The survey changed its target in 2021 and the name was changed to the ”General Survey on Part-time
and Fixed-term Employment Workers”.

7In the Survey, annual income refers to the income for the previous year.
8”Tax/Social Insurance” and ”Income Target” come from different questions, so there is some overlap.
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Table 2: Summary statistics: Part-time Workers Survey

All
mean sd

Married 0.792 0.406
Tax/Social Insurance 0.217 0.412
Income Target 0.726 0.446
None 0.240 0.427
annual income under 0.8M 0.069 0.253
annual income 0.8-0.9M 0.044 0.204
annual income 0.9-1.0M 0.092 0.290
annual income 1.0-1.1M 0.150 0.357
annual income 1.1-1.2M 0.065 0.247
annual income 1.2-1.3M 0.109 0.311
annual income 1.3-1.5M 0.103 0.304
annual income 1.5-2.0M 0.231 0.421
annual income 2.0-3.0M 0.137 0.344
Age (20s) 0.023 0.150
Age (30s) 0.112 0.315
Age (40s) 0.307 0.461
Age (50s) 0.352 0.478
Age (60s) 0.206 0.405

Observations 3712

Note: The observations cover female part-time workers with income 0.3–3 million in 2021.
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3.2 Empirical model

To measure the elasticity of labor supply with respect to wages, first, we assume a simple
model without interaction terms:

ln(hours)it = βln(wage)it + γXit + ϵit. (1)

As we explained in Section 2, there are some thresholds with respect to tax and social
insurance premiums. The elasticity of hours worked with respect to hourly wages may vary
with annual income. To test this, we then estimated the following model with cross-terms
of wages and income categories:

ln(hours)it =
∑
s

βsln(wage)it ∗ I[zit ∈ Γs] + γXit + ϵit, (2)

where ln(hours)it is monthly working hours (100 hours) of worker i in year t, ln(wage)it is real
wage rate (thousand yen). Xit is a vector of control variables that includes establishment size,
a dummy variable indicating income categories, establishment fixed effects, and interaction
terms between industry and year fixed effects. In addition to that, zit is nominal annual
income (million yen). I[zit ∈ Γs] is 1 if zit ∈ Γs and 0 otherwise, where Γs is a dummy
variable indicating income categories (under 0.8, 0.8–0.9, 0.9–1, 1–1.1, 1.1–1.2, 1.2–1.3, 1.3–
1.5, 1.5–2, and over 2 million yen).

To control unobserved establishment attributes, we also control for establishment fixed
effects.

ln(hours)it = βln(wage)it + γXit + ϵit, (3)

ln(hours)it =
∑
s

βsln(wage)it ∗ I[zit ∈ Γs] + γXit + ϵit. (4)

In general, it is difficult to estimate labor supply because the demand function and supply
function are simultaneously determined. Thus, we control labor demand factors and use the
minimum wage as an instrument. The establishment fixed effects are used to control for
the time-invariant labor demand, as in Addison et al. (2014). The number of workers at
each establishment is controlled for to capture some of the labor demand that changes over
time. The interaction terms of industry and year fixed effects are included to control for the
business cycle in each industry. We use the minimum wage as an instrumental variable to
deal with endogenous problems following Brown et al. (1982), Card and Krueger (1995). If
the labor market is purely monopsonistic, where all firms are under labor supply constraints
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before and after the policy change in minimum wage, the elasticity of labor inputs to wages
measures the labor supply response by using minimum wage as an instrument (Dube and
Zipperer (2024)). Because employers possess high monopsony power over women, we control
the endogeneity by using the instrument9.

Our first-stage equations in our instrumental variable (IV) estimation are as follows:

ln(wage)it = ηln(MW )it + ρXit + uit (5)

ln(wage)it =
∑
s

ηsln(MW )it ∗ I[zit ∈ Γs] + ρXit + uit (6)

where ln(MW)it is minimum wage by prefecture and year. In Japan, minimum wages are
determined by each prefecture and revised annually. The minimum wage is often determined
by balancing considerations with the cost of public assistance and by political pressure to
achieve wage increases, as well as local economic conditions. Our second-stage equations are
followings:

ln(hours)it = β ̂ln(wage)it + γXit + estFE + ϵit (7)

ln(hours)it =
∑
s

βs
̂ln(wage)it ∗ I[zit ∈ Γs] + γXit + estFE + ϵit (8)

4 Results

4.1 Labor supply elasticity with respect to ages: all sample

Table 3 presents the estimated impacts of hourly wages on hours worked for all female
workers in 1998–202210. Columns (1)–(2) report the estimated coefficients of the cross-
section model. Column (1) shows the coefficients of the estimates of simple model without
interaction terms (eq. 1), and column (2) is the estimates controlling for income bracket
dummies (0.8–0.9, 0.9–1, 1–1.1, 1.1–1.2, 1.2–1.3, 1.3–1.5, 1.5–2, and 2–3 million yen) (eq. 2);
Columns (3)–(4) show the estimated coefficients controlling for establishment fixed effects,
prefecture fixed effects, and year fixed effects as in eq. 3 and 4; columns (5)–(6) represent
the coefficients using IV method in eq 7 and 8.

9See Sharma (2022) and Farmand and Ghilarducci (2022).
10The first-stage estimates are shown in Appendix Tables A3. IV designs require that instrumental

variables be correlated with the endogenous variables. In the models with cross-terms, there is no problem
of weak instruments, as the instrumental variables have statistically significant effects on treatments.
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The coefficients of the single term for hourly wages in columns (1), (3), and (5) are
negative, which means that a marginal increase in hourly wages decreases hours worked.
Although the sizes of coefficients for the three models are approximately the same, the
coefficient for the IV-FE model (Column (5)) is not precisely estimated.

All the coefficients of interaction terms for hourly wages and income bracket dummies
are negative in the CS model, FE model, and IV-FE model. All coefficients of interaction
terms in the three models are statistically significant at the 1% significance level. In each
model, the magnitudes of coefficients for cross terms for wages and income dummy variables
of between 0.8–1.5 million yen are similar. The cross terms with the coefficients for wages
and income below 0.8 million yen are smaller, and those above 1.5 million yen are larger.
This suggests that part-time workers earning between 800,000 and 1.5 million yen will work
shorter hours if their hourly wage is high.

Compared with the same explanatory variables in the three models, the coefficients of
the IV-FE models are rather smaller than the other two models, which can be explained
by the coefficient values estimated by the IV method are the local average treatment effects
(LATE). Because the treatment effects are heterogeneous, compliers, who are more likely to
be significantly affected by changes in the minimum wage, will reduce their hours worked to
a greater degree with changes in hourly wages.
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Table 3: Effects of wages on working hours for female workers

(1) (2) (3) (4) (5) (6)
VARIABLES female_all_CS female_all_CS female_all_FE female_all_FE female_all_IV female_all_IV

lnwage*under 0.8M -1.0362*** -1.0181*** -1.2559***
(0.0031) (0.0034) (0.1257)

lnwage*0.8-0.9M -0.9973*** -0.9742*** -1.0952***
(0.0009) (0.0031) (0.1403)

lnwage*0.9-1M -0.9952*** -0.9764*** -1.1105***
(0.0010) (0.0020) (0.1455)

lnwage*1-1.1M -0.9931*** -0.9795*** -1.1144***
(0.0010) (0.0024) (0.1477)

lnwage*1.1-1.2M -0.9939*** -0.9841*** -1.1194***
(0.0009) (0.0019) (0.1528)

lnwage*1.2-1.3M -0.9967*** -0.9859*** -1.1243***
(0.0010) (0.0024) (0.1649)

lnwage*1.3-1.5M -0.9926*** -0.9806*** -1.1196***
(0.0008) (0.0024) (0.1664)

lnwage*1.5-2M -0.9599*** -0.9460*** -1.0240***
(0.0052) (0.0064) (0.2154)

lnwage*over 2M -0.8887*** -0.8741*** -0.9173**
(0.0056) (0.0052) (0.4220)

lnwage -0.6162*** -0.5873*** -0.5953
(0.0228) (0.0187) (0.4346)

Constant -0.1538*** -0.7280*** -0.1479*** -0.7100***
(0.0015) (0.0018) (0.0005) (0.0028)

Observations 2,926,710 2,926,710 2,875,104 2,875,104 2,875,104 2,875,104
R-squared 0.200 0.913 0.511 0.928 0.093 0.859
Est FE No No Yes Yes Yes Yes
Prefecture FE Yes Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes Yes
Dep mean 131.4 131.4 132.9 132.9 132.9 132.9

Note: This table shows the estimation results of the elasticity of working hours to wages using the data
of female workers in 1998–2022. Columns (1)–(2) apply a cross-section model, columns (3)–(4) control for
establishment fixed-effects, and columns (5)–(6) apply an IV method with fixed-effects. All regressions control
for income bracket dummies (-0.8, 0.8-0.9, 0.9-1, 1-1.1, 1.1-1.2, 1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen),
prefecture fixed effects, and year fixed effects. Robust cluster standard errors are reported in parentheses.
∗∗∗ p < 0.01, ∗∗ p < 0.05, and ∗ p < 0.1.

4.2 Labor supply elasticity with respect to ages by age

Next, we split the sample into age categories and repeated the same analysis. Table 4
presents the estimated impacts of hourly wages on hours worked for female workers using
the IV-FE model. Columns (1)–(5) are used for samples of workers in their 20s and younger,
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30s, 40s, 50s, and 60s and older, respectively.
The coefficients for the intersection terms of the 30s, 40s, and 50s are all negative and

statistically significant at the 1% significance level. In contrast, the absolute values of coef-
ficients for workers in their 20s and below are larger than those for workers in their 30s–50s.
For workers in their 60s and above, the coefficients are not so different from those for workers
in their 30s–50s, but the standard error is large and statistically insignificant. These results
suggest that female workers in the age group where the spouse is the main breadwinner are
more likely to adjust their hours of work.

17



Table 4: Effects of wages on working hours for female workers by age

(1) (2) (3) (4) (5)
VARIABLES female_D20s female_D30s female_D40s female_D50s female_D60s

lnwage*under 0.8M -0.7236*** -1.3332*** -1.2578*** -1.2903*** -1.0508
(0.2246) (0.0750) (0.0819) (0.0640) (0.7034)

lnwage*0.8-0.9M -0.5860** -1.1583*** -1.0516*** -1.1146*** -0.9308
(0.2214) (0.0737) (0.0727) (0.0713) (0.6926)

lnwage*0.9-1M -0.5834** -1.1659*** -1.0622*** -1.1244*** -0.9470
(0.2228) (0.0821) (0.0770) (0.0790) (0.7041)

lnwage*1-1.1M -0.5783** -1.1686*** -1.0647*** -1.1358*** -0.9497
(0.2241) (0.0781) (0.0802) (0.0791) (0.7325)

lnwage*1.1-1.2M -0.5482** -1.1635*** -1.0709*** -1.1331*** -0.9311
(0.2404) (0.0827) (0.0800) (0.0789) (0.7446)

lnwage*1.2-1.3M -0.5592** -1.1596*** -1.0627*** -1.1337*** -0.9221
(0.2443) (0.0793) (0.0865) (0.0754) (0.7853)

lnwage*1.3-1.5M -0.5458** -1.1643*** -1.0875*** -1.1464*** -0.9053
(0.2385) (0.0868) (0.0822) (0.0826) (0.8221)

lnwage*1.5-2M -0.3442 -1.0936*** -0.9886*** -1.0509*** -0.8271
(0.3105) (0.1051) (0.1013) (0.1073) (0.9954)

lnwage*over 2M 0.1481 -1.0349*** -0.8484*** -0.9499*** -0.5973
(0.5122) (0.1521) (0.1317) (0.1265) (1.8587)

Observations 647,106 602,515 1,010,908 977,495 651,570
R-squared 0.769 0.877 0.888 0.886 0.865
Est FE Yes Yes Yes Yes Yes
Prefecture FE Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes
Dep mean -0.286 -0.0707 -0.0652 -0.0534 -0.176

Note: This table shows the estimation results of the elasticity of working hours to wages using the data
of female workers in 1998–2022 with the IV-FE model. Columns (1)–(5) are used for samples of workers
in their 20s and younger, 30s, 40s, 50s, and 60s and older, respectively. All regressions control for income
bracket dummies (-0.8, 0.8-0.9, 0.9-1, 1-1.1, 1.1-1.2, 1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen), prefecture
fixed effects, and year fixed effects. Robust cluster standard errors are reported in parentheses. ∗∗∗ p < 0.01,
∗∗ p < 0.05, and ∗ p < 0.1.
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4.3 Labor supply elasticity with respect to ages by propensity of
marital status

A woman’s marital status greatly affects her working hours and income, as well as the
amount of income tax and social insurance premiums she is entitled to deduct. Although
the Wage Census does not include the variable of marital status, this variable should have
a significant impact. According to the Part-Time Workers Survey, 91.2% of married female
part-time workers reported living mainly on their spouse’s income, while 60.2% of unmarried
female part-time workers reported living mainly on their own income, and 30.1% mainly on
their parents’ income.

We therefore predict the propensity of marital status in the Wage Census using the
estimated coefficients of marital status by individual attribute in the Part-time Workers
Survey.11.

The estimated coefficients are reported in Appendix Table A4. The coefficient for annual
income for women is positive, and that for income squared is negative. Women in their
late 30s to early 60s are more likely to be married than younger and older generations.
By educational background, women with a junior college/technical school degree have the
highest propensity of married.

Next, we estimated labor supply elasticity for each sub-sample with high/low propensity
of being married. The sample was divided into those with an estimated marriage probability
of 50% or more and those with a probability of less than 50%.

Table 5 shows the estimated impacts of hourly wages on hours worked for female workers
using the IV-FE model. According to the sub-sample analysis by marriage propensity, the
estimated coefficients of hourly wages to hours worked are negative and statistically signif-
icant among both women with high propensity of marriage and low propensity (Columns
(3) and (6) in Table 5). The estimated coefficients for workers with a high propensity of
marriage are smaller than those with a low probability of marriage, and the standard errors
for workers with a high propensity of marriage are also smaller. This result means that
married women, whose spouses are often the main breadwinners, are more likely to adjust
their working hours than unmarried women.

11The Part-time Workers Survey is conducted by the Ministry of Health, Labour and Welfare every 5
years and covers part-time workers at establishments with at least five permanent employees.
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Table 5: Effects of wages on working hours for female workers by marital status

(1) (2) (3) (4) (5) (6)
VARIABLES female_ps_high_CS female_ps_high_FE female_ps_high female_ps_low_CS female_ps_low_FE female_ps_low

lnwage*under 0.8M -1.0671*** -1.0500*** -1.2229*** -0.9822*** -0.9487*** -0.8597***
(0.0033) (0.0031) (0.0372) (0.0058) (0.0078) (0.1616)

lnwage*0.8-0.9M -0.9982*** -0.9774*** -1.0475*** -0.9958*** -0.9657*** -0.7764***
(0.0010) (0.0025) (0.0401) (0.0048) (0.0086) (0.1741)

lnwage*0.9-1M -0.9959*** -0.9797*** -1.0541*** -0.9972*** -0.9714*** -0.7941***
(0.0014) (0.0024) (0.0406) (0.0042) (0.0077) (0.1769)

lnwage*1-1.1M -0.9940*** -0.9817*** -1.0591*** -0.9913*** -0.9709*** -0.7804***
(0.0013) (0.0019) (0.0418) (0.0046) (0.0109) (0.1745)

lnwage*1.1-1.2M -0.9944*** -0.9833*** -1.0575*** -0.9973*** -0.9854*** -0.7873***
(0.0011) (0.0016) (0.0438) (0.0046) (0.0092) (0.1829)

lnwage*1.2-1.3M -0.9968*** -0.9848*** -1.0580*** -0.9969*** -0.9870*** -0.7819***
(0.0016) (0.0018) (0.0459) (0.0037) (0.0124) (0.1954)

lnwage*1.3-1.5M -0.9943*** -0.9826*** -1.0635*** -0.9941*** -0.9741*** -0.7387***
(0.0009) (0.0021) (0.0468) (0.0027) (0.0059) (0.2013)

lnwage*1.5-2M -0.9574*** -0.9422*** -0.9827*** -0.9487*** -0.9182*** -0.5732**
(0.0063) (0.0072) (0.0590) (0.0095) (0.0107) (0.2759)

lnwage*over 2M -0.8889*** -0.8723*** -0.8720*** -0.8763*** -0.8374*** -0.2676
(0.0077) (0.0083) (0.0821) (0.0051) (0.0092) (0.3667)

Constant -0.6948*** -0.6765*** -0.8238*** -0.8037***
(0.0024) (0.0029) (0.0013) (0.0021)

Observations 3,699,330 3,625,761 3,583,218 638,013 577,423 572,359
R-squared 0.931 0.944 0.884 0.888 0.912 0.785
Est FE No Yes Yes No Yes Yes
Prefecture FE Yes Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes Yes
Dep mean -0.0945 -0.0948 -0.0970 -0.239 -0.261 -0.264

Note: This table shows the estimation results of the elasticity of working hours to wages using the data of
female workers by marital status with the IV-FE model. Columns (1)–(3) show results of a cross-section,
establishment fixed-effects, and IV with fixed-effects model for workers with a high propensity of marriage,
while columns (4)-–(6) present the corresponding estimates for low propensity of marriage. High propensity
of marriage is defined to be those with marriage propensities greater than 50 percent. The estimation method
of the marriage propensity is shown in Appendix A.4. All regressions control for income bracket dummies
(-0.8, 0.8-0.9, 0.9-1, 1-1.1, 1.1-1.2, 1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen), prefecture fixed effects, and
year fixed effects. Robust cluster standard errors are reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, and
∗ p < 0.1.

4.4 Labor supply elasticity with respect to ages by year

As noted in Section 2, the thresholds for the spouse tax deduction were changed in 2004
and 2018. In addition, the social insurance spousal deduction thresholds were changed in
2016. Therefore, we also broke our analysis into three time periods: 1998-2003, 2004-2010,
2011-2016, and 2017-2022.

Table 6 presents the estimated impacts of hourly wages on hours worked for female
workers in 1998–2003. Columns (1)–(2) show the estimated coefficients using the cross-
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section model; columns (3)–(4) represent the coefficients using the fixed-effects model, and
columns (5)–(6) present the IV-FE method. While the coefficient of a single term for hourly
wages is negative in CS models and FE models, which means that a marginal increase in
hourly wages decreases hours worked, the coefficient in the IV-FE model (Column (5)) is
negative but not precisely estimated. All the coefficients of interaction terms for hourly wages
and income bracket dummies are negative in all three models, though some coefficients in
model (6) are statistically insignificant. In model (6), the sizes of coefficients for cross terms
for wages and dummy variables of between 0.8–1.5 million yen are almost the same, but the
cross terms with the coefficients for wages and income above 1.5 million yen are larger. Our
results show that women with an annual income of 0.8 to 1.5 million yen work fewer hours
when they are paid higher hourly wages.
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Table 6: Effects of wages on working hours for female workers: 1998–2003

(1) (2) (3) (4) (5) (6)
VARIABLES female_all_CS female_all_CS female_all_FE female_all_FE female_all_IV female_all_IV

lnwage*under 0.8M -1.0171*** -0.9999*** -1.0968*
(0.0070) (0.0101) (0.4927)

lnwage*0.8-0.9M -0.9945*** -0.9763*** -0.9735*
(0.0023) (0.0036) (0.4783)

lnwage*0.9-1M -0.9914*** -0.9844*** -0.9575
(0.0027) (0.0052) (0.4789)

lnwage*1-1.1M -0.9904*** -0.9836*** -0.9621*
(0.0018) (0.0043) (0.4763)

lnwage*1.1-1.2M -0.9922*** -0.9821*** -0.9585*
(0.0018) (0.0028) (0.4747)

lnwage*1.2-1.3M -0.9929*** -0.9825*** -0.9688*
(0.0016) (0.0034) (0.4738)

lnwage*1.3-1.5M -0.9924*** -0.9789*** -0.9659
(0.0021) (0.0039) (0.4827)

lnwage*1.5-2M -0.9210*** -0.9026*** -0.7873
(0.0086) (0.0086) (0.5834)

lnwage*over 2M -0.8534*** -0.8309*** -0.6294
(0.0074) (0.0068) (0.8280)

lnwage -0.4539*** -0.4580 -1.7673
(0.0282) (0.0000) (4.1823)

Constant -0.0206*** -0.6939*** -0.0225 -0.6694***
(0.0016) (0.0037) (0.0000) (0.0036)

Observations 682,997 682,997 668,125 668,125 620,336 620,336
R-squared 0.139 0.917 0.524 0.932 -0.416 0.861
Est FE No No Yes Yes Yes Yes
Prefecture FE Yes Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes Yes
Dep mean 0.0800 0.0800 0.0786 0.0786 0.0782 0.0782

Note: This table shows the estimation results of the elasticity of working hours to wages using the data of
female workers in 1998–2003. Columns (1)–(2) apply a fixed-effects model, and columns (3)–(4) apply an
IV method with fixed-effects. All regressions control for income bracket dummies (-0.8, 0.8-0.9, 0.9-1, 1-1.1,
1.1-1.2, 1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen), establishment fixed effects, prefecture fixed effects, and
year fixed effects. Robust cluster standard errors are reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, and
∗ p < 0.1.

In Table 7, we perform the same analysis using a sample of female workers in 2004–2010.
The coefficients of the single term for hourly wages are negative and statistically significant
in all models. All coefficients for interaction terms for hourly wages and income bracket
dummies are negative and statistically significant. Again, the estimated coefficients of cross
terms between wage and income of 0.8 to 1.5 million yen are almost the same. The interaction
terms of column (6) in Table 7 have smaller coefficients than those of column (6) in Table
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6, which means that the elasticity shifted downward after 2004 compared to before 2003.
During this period, the tendency for female workers to work shorter hours when their hourly
wage increases became stronger than it was before 2003.

Table 7: Effects of wages on working hours for female workers: 2004–2010

(1) (2) (3) (4) (5) (6)
VARIABLES female_all_CS female_all_CS female_all_FE female_all_FE female_all_IV female_all_IV

lnwage*under 0.8M -1.0314*** -1.0061*** -1.1647***
(0.0052) (0.0048) (0.0903)

lnwage*0.8-0.9M -0.9947*** -0.9651*** -0.9908***
(0.0007) (0.0019) (0.0991)

lnwage*0.9-1M -0.9927*** -0.9734*** -1.0113***
(0.0009) (0.0029) (0.1036)

lnwage*1-1.1M -0.9911*** -0.9739*** -1.0006***
(0.0012) (0.0033) (0.1033)

lnwage*1.1-1.2M -0.9928*** -0.9796*** -1.0155***
(0.0013) (0.0028) (0.1046)

lnwage*1.2-1.3M -0.9956*** -0.9810*** -1.0082***
(0.0013) (0.0040) (0.1010)

lnwage*1.3-1.5M -0.9910*** -0.9747*** -1.0031***
(0.0015) (0.0032) (0.1042)

lnwage*1.5-2M -0.9479*** -0.9322*** -0.9057***
(0.0074) (0.0083) (0.1238)

lnwage*over 2M -0.8902*** -0.8692*** -0.7960***
(0.0064) (0.0074) (0.1986)

lnwage -0.6030*** -0.5542*** -1.9570*
(0.0219) (0.0184) (0.8641)

Constant -0.1349*** -0.7073*** -0.1308*** -0.6854***
(0.0013) (0.0024) (0.0018) (0.0031)

Observations 1,221,515 1,221,515 1,197,693 1,197,693 1,197,693 1,197,693
R-squared 0.206 0.909 0.536 0.926 -0.455 0.850
Est FE No No Yes Yes Yes Yes
Prefecture FE Yes Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes Yes
Dep mean -0.103 -0.103 -0.104 -0.104 -0.104 -0.104

Note: This table shows the estimation results of the elasticity of working hours to wages using the data of
female workers in 2004–2010. Columns (1)–(2) apply a fixed-effects model, and columns (3)–(4) apply an
IV method with fixed-effects. All regressions control for income bracket dummies (-0.8, 0.8-0.9, 0.9-1, 1-1.1,
1.1-1.2, 1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen), establishment fixed effects, prefecture fixed effects, and
year fixed effects. Robust cluster standard errors are reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, and
∗ p < 0.1.

Table 8 provides the results of the same analysis for female workers in 2011–2016. While
the coefficients of a single term in models (1) and (3) are negative and statistically signif-
icant, that in model (5) is positive but statistically insignificant. In model (6), almost all
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the coefficients of interaction terms of hourly wages and income brackets are negative but
statistically insignificant. Around 2010, the ratio of part-time workers increased. This would
have brought a diverse group of workers with different values to enter the labor market. The
fact that the sizes of absolute values of coefficients in the IV-FE model are larger than in CS
and FE models can be explained by the coefficient values estimated by the IV method are
the local average treatment effects (LATE). Because the treatment effects are heterogeneous,
compliers, who are more likely to be significantly affected by changes in the minimum wage,
will reduce their hours worked to a greater degree with changes in hourly wages.
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Table 8: Effects of wages on working hours for female workers: 2011–2016

(1) (2) (3) (4) (5) (6)
VARIABLES female_all_CS female_all_CS female_all_FE female_all_FE female_all_IV female_all_IV

lnwage*under 0.8M -1.0370*** -1.0188*** -1.2725*
(0.0037) (0.0051) (0.6102)

lnwage*0.8-0.9M -0.9979*** -0.9751*** -1.1541
(0.0012) (0.0042) (0.6271)

lnwage*0.9-1M -0.9963*** -0.9758*** -1.1639
(0.0012) (0.0035) (0.6351)

lnwage*1-1.1M -0.9942*** -0.9789*** -1.1578
(0.0014) (0.0037) (0.6442)

lnwage*1.1-1.2M -0.9937*** -0.9834*** -1.1700
(0.0011) (0.0024) (0.6473)

lnwage*1.2-1.3M -0.9963*** -0.9842*** -1.1738
(0.0018) (0.0038) (0.6915)

lnwage*1.3-1.5M -0.9932*** -0.9815*** -1.1691
(0.0011) (0.0034) (0.7089)

lnwage*1.5-2M -0.9604*** -0.9465*** -1.0956
(0.0052) (0.0076) (0.8735)

lnwage*over 2M -0.8892*** -0.8730*** -1.0871
(0.0066) (0.0069) (1.6279)

lnwage -0.6183*** -0.5886*** 0.9338
(0.0227) (0.0160) (13.7477)

Constant -0.1491*** -0.7231*** -0.1507*** -0.7052***
(0.0012) (0.0011) (0.0059) (0.0022)

Observations 1,283,131 1,283,131 1,253,994 1,253,994 1,253,994 1,253,994
R-squared 0.204 0.914 0.524 0.930 -0.532 0.854
Est FE No No Yes Yes Yes Yes
Prefecture FE Yes Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes Yes
Dep mean -0.142 -0.142 -0.144 -0.144 -0.144 -0.144

Note: This table shows the estimation results of the elasticity of working hours to wages using the data of
female workers in 2011–2016. Columns (1)–(2) apply a fixed-effects model, and columns (3)–(4) apply an
IV method with fixed-effects. All regressions control for income bracket dummies (-0.8, 0.8-0.9, 0.9-1, 1-1.1,
1.1-1.2, 1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen), establishment fixed effects, prefecture fixed effects, and
year fixed effects. Robust cluster standard errors are reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, and
∗ p < 0.1.

Table 9 represents the estimated impacts of hourly wages for female workers in 2017–2022.
From 2017 onwards, the coefficients of the hourly wage in CS and FE models (Columns (1)
and (3)) are negative and statistically significant, while the coefficient in the IV-FE model
turns to positive but not statistically significant. The size of the coefficients in the IV-FE
model gradually increased after 1998, and the size of the standard errors also increased. This
suggests that in recent years, more workers have been adjusting their working hours, and
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that the number of workers who behave differently even within the same income bracket has
increased.

Table 9: Effects of wages on working hours for female workers: 2017–2022

(1) (2) (3) (4) (5) (6)
VARIABLES female_all_CS female_all_CS female_all_FE female_all_FE female_all_IV female_all_IV

lnwage*under 0.8M -1.0261*** -1.0170*** -1.6298*
(0.0048) (0.0033) (0.7751)

lnwage*0.8-0.9M -1.0017*** -0.9915*** -1.5434*
(0.0011) (0.0031) (0.7595)

lnwage*0.9-1M -0.9997*** -0.9896*** -1.5700*
(0.0012) (0.0037) (0.7667)

lnwage*1-1.1M -0.9964*** -0.9910*** -1.5746
(0.0015) (0.0021) (0.7899)

lnwage*1.1-1.2M -0.9967*** -0.9919*** -1.5865
(0.0010) (0.0036) (0.8157)

lnwage*1.2-1.3M -0.9994*** -0.9965*** -1.6058
(0.0017) (0.0025) (0.8255)

lnwage*1.3-1.5M -0.9960*** -0.9922*** -1.6063
(0.0015) (0.0024) (0.8275)

lnwage*1.5-2M -0.9760*** -0.9658*** -1.6412
(0.0051) (0.0052) (0.9687)

lnwage*over 2M -0.8885*** -0.8775*** -2.1262
(0.0095) (0.0095) (1.8772)

lnwage -0.6577*** -0.6721*** 1.6330
(0.0357) (0.0351) (2.5636)

Constant -0.1695*** -0.7732*** -0.1693*** -0.7577***
(0.0042) (0.0015) (0.0049) (0.0014)

Observations 1,149,700 1,149,700 1,122,259 1,122,259 1,122,259 1,122,259
R-squared 0.199 0.926 0.507 0.938 -1.252 0.744
Est FE No No Yes Yes Yes Yes
Prefecture FE Yes Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes Yes
Dep mean -0.216 -0.216 -0.219 -0.219 -0.219 -0.219

Note: This table shows the estimation results of the elasticity of working hours to wages using the data of
female workers in 2017–2022. Columns (1)–(2) apply a fixed-effects model, and columns (3)–(4) apply an
IV method with fixed-effects. All regressions control for income bracket dummies (-0.8, 0.8-0.9, 0.9-1, 1-1.1,
1.1-1.2, 1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen), establishment fixed effects, prefecture fixed effects, and
year fixed effects. Robust cluster standard errors are reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, and
∗ p < 0.1.
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5 Discussion
We find that Japanese female part-time workers’ elasticity of hours worked with respect

to wages is negative, and there are few differences in the elasticities between income groups
in the previous section. In this section, we discuss its drivers and implications.

5.1 Conceptual model

In textbooks of microeconomics (e.g. Mankiw (2012), Varian (2009)), the labor supply
curve is backward-bending and thus hours worked could decrease in a wage increase when
wages are sufficiently large because an income effect is larger than a substitution effect of
leisure. However, the results of our analysis imply that negative elasticities for relatively
low-wage workers are observed. The downward labor supply curve for relatively low-wage
workers has been reported not only in Japan, but also in other developed countries (Dessing,
2002; Nakamura and Murayama, 2010; Tavor et al., 2022).

An important hypothesis for explaining the negative elasticities is that thresholds of tax
and social insurance contribution drive them. For example, a progressive income tax is
imposed on a higher tax rate for income that is over a certain income level. It is known that
individuals who have large ranges to control their own income, like self-employed workers
and entrepreneurs, tend to adjust their income under the level (e.g., Saez, 2010; Keane,
2022). In Japan, the income tax is imposed on income exceeding 1.03 million yen. Social
insurance premiums must be paid by workers with annual incomes exceeding 1.3 million yen.
In addition, if an individual is married and has a spouse with no income or with an income
below a certain amount, they will be eligible for a deduction on their income tax12. If tax and
social insurance premiums were the main drivers of the adjusting hours worked of Japanese
female part-time workers, strong negative elasticities would be observed in the income levels
around the thresholds of deduction of tax and social insurance premiums. However, our
results show that the elasticity values are unrelated to workers’ income levels. This suggests
that reasons other than tax and social insurance are likely to be one of the main drivers of
the adjustment in hours worked.

In this subsection, we show that an income target can be considered as a main driver
of the negative elasticities. Some papers demonstrated that workers have income targets
and determine their hours worked according to it, examining cases of taxi drivers, farmers,
and door-to-door sales persons (Camerer et al., 1997; Richards, 2020; Dodini, 2023). Here,
we propose a simplified model based on Crawford and Meng (2011) and the labor supply
elasticity could be negative when a worker has an income target.

12See Section 3.1.2 for details.
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Suppose that a part-time worker has an income target R > 0. Given the wage w > 0,
he/she maximizes the utility u as follows:

max
ℓ

u = wℓ− 1

2
ℓ2 + µ(R− wℓ),

where ℓ is hours worked and the function µ(·) is a reference dependent term. The disutility
of labor is assumed to be quadratic. µ(·) is negative when the income exceeds the reference
point R. We specify the function µ(·) as follows:

µ(R− wℓ) = η(R− wℓ) if wℓ < R,

µ(R− wℓ) = ηλ(R− wℓ) if wℓ ≥ R,

where η ≥ 0, loss aversion term λ ≥ 1, and ηλ ≤ 1. First-order conditions are

ℓ− (1− η)w if wℓ < R,

ℓ− (1− ηλ)w if wℓ ≥ R.

Therefore, the optimal labor supply ℓ∗ are

ℓ∗ =


(1− η)w if (1− η)w2 < R ⇔ if w <

√
R

1−η
,

R
w

if (1− ηλ)w2 < R ≤ (1− η)w2 ⇔ if
√

R
1−η

≤ w <
√

R
1−ηλ

,

(1− ηλ)w if (1− ηλ)w2 ≥ R ⇔ if w ≥
√

R
1−ηλ

.

When a worker has an income target and a utility function in which the marginal utility is
lower beyond the target, labor supply becomes inversely proportional to the wage rate in the
range

√
R

1−η
≤ w <

√
R

1−ηλ
. In this case, as the wage increases, workers reduce their labor

supply in a way that their income matches their income target, resulting in a labor supply
elasticity of -1 with respect to the wage.

One possible explanation for the elasticity estimates in the previous section is that
Japanese female part-time workers adjust their working hours according to income targets.
Several factors may contribute to whether workers adopt income targets. While thresholds
of the tax and social insurance premiums are highlighted in this paper may influence the
adoption of income targets, this explanation appears inconsistent with the results in the
previous section, which showed similarly negative elasticities across a wide range of income
levels. Alternatively, when a worker is responsible for home production, such as housework
or childcare, constraints on the labor they can supply to the market may be related to the
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formation of income targets13. The extent to which these factors determine whether a worker
has an income target is unclear. However, individuals who are not the primary earners in
their households but work with purposes that require a certain amount of income may re-
gard the amount as their income targets. In the next section, we examine the proportion
of Japanese female part-time workers who are likely to hold income targets, using another
data source.

5.2 Reasons for adjusting working hours

In Section 4, the analysis using Wage Census data revealed that the labor supply elasticity
is negative for all groups. This result indicates that part-time workers in Japan tend to reduce
their working hours when wages increase, whereas they increase their working hours when
wages decrease. Furthermore, the estimated elasticity remains almost the same for annual
income levels of 0.8-1.5 million yen. If tax and social insurance premiums were the sole drivers
influencing adjusting hours worked, the elasticity would be expected to be particularly low in
the ranges from 1-1.1 million yen and from 1.2-1.3 million yen. Thus, the results suggest that
tax and social insurance premiums are not the only reasons for adjusting hours worked. Our
results show that between‑group differences are larger than within‑group differences across
income levels. For example, the difference between married and unmarried women is larger
than the difference among women with different incomes within the married (or within the
unmarried) group as shown in Table 5.

To analyze whether the thresholds of the tax and social insurance premium affect ad-
justing hours worked, we examine the reasons for adjusting hours worked using data from
the Part-time Workers Survey. Adjusting hours worked refers to the adjustment of annual
income or working hours for reasons such as tax and social insurance premiums or income
targets. As shown in Subsection 5.1, if workers have income targets when determining hours
worked, the elasticity of labor supply could be negative.

To investigate why workers adjust their working hours, we employ the following two types
of questions: whether workers have income targets and whether they have tax and social
insurance incentives14. Since there are respondents who have both reasons for working hours
adjustment, the following two definitions are used to illustrate the extreme cases:

• Definition 1: Those who cited both reasons are classified as adjusting hours worked for
tax and social insurance reasons.

13Indeed, many studies have pointed out that, as a result of the division of labor within the household,
Japanese women bear a significantly greater share of household production than men(Tsutsui, 2016; Nagase
and Brinton, 2017; Hertog, 2025).

14See Section 3.1.2.
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• Definition 2: Those who cited both reasons are classified as adjusting hours worked for
income targets.

For workers who select both reasons, it is not clear from this survey which is the critical
reason for suppressing hours worked. Under Definition 1, they are considered to be adjusting
their working hours for reasons such as taxes and social insurance premiums. Under Defini-
tion 2, they are considered to be adjusting hours worked due to income targets. Applying
Definition 1 means focusing on the maximum possible influence of tax and social insurance
premiums on the adjustment of hours worked, while applying Definition 2 means focusing
on the minimum possible influence of them.

Figures 3–6 show the percentage of reasons for adjusting working hours, broken down
into three categories: adjusting working hours due to taxes and social insurance premiums
(Adjust (tax/social insurance)), adjusting working hours due to income targets (Income
Target), and not adjusting working hours (None). The numbers 80, 90, 100, 110, 120, 130,
150, 200 and 300 on the horizontal axis indicate respectively, represent annual incomes of
less than 8 million yen, 8-9 million yen, 9-10 million yen, 10-11 million yen, 11-12 million
yen, 12-13 million yen, 13-15 million yen, 15-20 million yen, and 20-30 million yen. The
income categories shown on the horizontal axis correspond to the income categories used in
the regression analysis in the previous section.

Figure 3 presents shares of three categories, more specifically, adjusting working hours
due to taxes and social insurance premiums, adjusting working hours due to income targets,
and not adjusting working hours, in the whole sample and samples split by marital status. In
Figure 3, the whole sample analysis (left figure) reveals that approximately 80% of respon-
dents in the annual income range of 0.9-1.3 million yen adjust their hours worked, and the
reasons are approximately evenly split between tax and social insurance premium consider-
ations and income targets. Sub-sample analysis by marital status shows that differences by
marital status are substantial. Over 80% of married female part-time workers with annual
incomes below 1.5 million yen adjust their hours worked. Although the percentages of “tax
and social insurance reasons” and “income targets” vary depending on annual income, the
percentage of “no adjustment in working hours” remains almost constant between annual in-
comes of 0.8 million yen and 3 million yen. This is consistent with the results of the previous
chapter, which showed that the elasticity was almost the same for annual incomes between
0.8-1.5 million yen. Among married women with an annual income of 0.9-1.3 million yen,
a relatively high proportion of workers are adjusting their working hours due to taxes and
social insurance premiums. Among them, approximately half of those adjusting their work-
ing hours do so for reasons related to taxes and social insurance premiums. Meanwhile, only
30-50% unmarried workers adjust their working hours among unmarried people. Female
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workers who adjust their working hours for reasons related to taxes and social insurance
premiums account for less than one third of those who adjust their working hours. As shown
in Section 3.1, the ratio of married individuals is 74% in this dataset. Therefore, the overall
picture strongly reflects the results for married people.

Figure 4 shows the results of repeating the same calculations using Definition 2. Among
single women with an annual income of 1 million to 1.2 million yen, the percentage of those
who adjust their working hours to match their income targets is relatively high, but the
percentage of those who set income targets is 20% to 40% across all income brackets. For
those with an annual income of 0.9 million to 3 million yen, there is little variation in the
percentage of married women who have income targets. Due to taxes and social insurance
premiums, few people in any income bracket adjust their working hours. Compared to the
results based on Definition 1, most of the respondents who selected taxes and social insurance
premiums as the reason for adjusting their working hours also chose income targets as the
reason for adjusting their working hours.

Figure 3: Percentage of reasons for adjusting/not adjusting working hours by marital status:
Definition 1

Note: Authors’ calculation using data from the Part-time Workers Survey. ”None” refers to not adjusting
working hours, ”Adjust (Tax/social insurance)” refers to adjustment of annual income or working hours for
reasons related to tax and social insurance premiums, and ”Income Target” refers to adjustment of annual
income or working hours for reasons of income targets. The numbers 80, 90, 100, 110, 120, 130, 150, 200
and 300 on the horizontal axis indicate respectively, represent annual incomes of less than 8 million yen,
8-9 million yen, 9-10 million yen, 10-11 million yen, 11-12 million yen, 12-13 million yen, 13-15 million yen,
15-20 million yen, and 20-30 million yen.
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Figure 4: Percentage of reasons for adjusting/not adjusting working hours by marital status:
Definition 2

Note: Authors’ calculation using data from the Part-time Workers Survey. ”None” refers to not adjusting
working hours, ”Adjust (Tax/social insurance)” refers to adjustment of annual income or working hours for
reasons related to tax and social insurance premiums, and ”Income Target” refers to adjustment of annual
income or working hours for reasons of income targets. The numbers 80, 90, 100, 110, 120, 130, 150, 200
and 300 on the horizontal axis indicate respectively, represent annual incomes of less than 8 million yen,
8-9 million yen, 9-10 million yen, 10-11 million yen, 11-12 million yen, 12-13 million yen, 13-15 million yen,
15-20 million yen, and 20-30 million yen.

Figures 5 and 6 show the shares of reasons for the adjustment of hours worked by age
group. Among women in their 30s to 50s, a relatively large number are adjusting their
working hours. In Figure 5, over 90% of women in their 30s and 40s with annual incomes of
0.8-1.5 million yen are adjusting their working hours, and this ratio is almost the same across
all income brackets. This is also consistent with the results of the previous chapter, which
showed that the elasticity was almost the same for annual incomes between 0.8-1.5 million
yen. In Definition 1, a higher percentage of workers in their 30s to 50s adjust their working
hours for tax and social insurance premiums. Among women in their 40s with an annual
income of 1–1.1 million yen, who have the highest rate of adjusting working hours for tax
and social insurance reasons, the proportion of women adjusting working hours for tax and
social insurance reasons is nearly the same as those adjusting for income targets. However,
in other age and income brackets, the proportion of those adjusting working hours for income
targets is higher than those adjusting for tax and social insurance reasons. Figure 6 reveals
that few women adjust their working hours due to taxes and social insurance premiums.
Even among women in their 30s, 40s, and 50s, only a few percent adjust their working hours
for tax and social insurance reasons, with the overwhelming majority doing so to achieve
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income targets. Compared with Figures 5 and 6, few women adjust their working hours
solely to reduce their tax and social insurance contributions. This means that almost no
women adjust their working hours to remain below the standard amounts for taxes and
social insurance contributions.

Figure 5: Percentage of reasons for adjusting/not adjusting working hours by age: Definition
1

Note: Authors’ calculation using data from the Part-time Workers Survey. ”None” refers to not adjusting
working hours, ”Adjust (Tax/social insurance)” refers to adjustment of annual income or working hours for
reasons related to tax and social insurance premiums, and ”Income Target” refers to adjustment of annual
income or working hours for reasons of income targets. The numbers 80, 90, 100, 110, 120, 130, 150, 200
and 300 on the horizontal axis indicate respectively, represent annual incomes of less than 8 million yen,
8-9 million yen, 9-10 million yen, 10-11 million yen, 11-12 million yen, 12-13 million yen, 13-15 million yen,
15-20 million yen, and 20-30 million yen.

33



Figure 6: Percentage of reasons for adjusting/not adjusting working hours by age: Definition
2

Note: Authors’ calculation using data from the Part-time Workers Survey. ”None” refers to not adjusting
working hours, ”Adjust (Tax/social insurance)” refers to adjustment of annual income or working hours for
reasons related to tax and social insurance premiums, and ”Income Target” refers to adjustment of annual
income or working hours for reasons of income targets. The numbers 80, 90, 100, 110, 120, 130, 150, 200
and 300 on the horizontal axis indicate respectively, represent annual incomes of less than 8 million yen,
8-9 million yen, 9-10 million yen, 10-11 million yen, 11-12 million yen, 12-13 million yen, 13-15 million yen,
15-20 million yen, and 20-30 million yen.

Our findings show that the proportion among married women and among women in their
30s to 50s, who adjust their working hours, is high, and that the proportion is also roughly
the same among those earning between 0.8 and 1.3 million yen per year. This is consistent
with the findings of the previous section, which showed that the elasticity of working hours
with respect to hourly wages is small for married women and women in their 30s to 50s, and
is almost the same in the range of 0.8-1.5 million yen. For married women and women in
their 30s to 50s, although the proportion of people adjusting their income due to taxes and
social insurance premiums is large in the income range of 0.9-1.3 million yen, even in the
definition 1 that estimates the maximum impact of taxes and social insurance premiums,
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the proportion of people adjusting their working hours to meet their income targets exceeds
half.

Considering the results of definitions 1 and 2 together, it suggests that most women who
adjust their working hours for reasons related to taxes and social insurance premiums also
have income targets. As indicated in Section 3.1, the sample of women with an annual
income of 0.9 to 1.3 million yen accounts for around 40% of all female part-time workers,
and a larger proportion of the sample has an annual income of 1.3 to 3 million yen. When
population weights are also taken into account, factors such as income targets that are not
directly dependent on policy have a greater impact on adjusting working hours than taxes
and social insurance premiums.

6 Conclusion
This study estimates the elasticity of hours worked with respect to hourly wages among

female part-time workers in Japan. We find that the hourly wage elasticity of female part-
time workers is negative for hours worked. However, there is almost no difference in the
size of the elasticity depending on annual income, despite the fact that the thresholds for
the Japanese taxation and social insurance systems differ depending on annual income.
Furthermore, although the Japanese tax and social insurance systems have been changed
many times over the past 25 years, there is little correlation between these changes and
elasticity. Our findings show that elasticity is not changing with changes in the tax and
social insurance schedule, but is declining over time. This can be explained by the increase
in the number of women working as secondary earners due to changes in demographics, such
as employment and marital status. Our evidence is consistent with the income target model.
In the model, workers adjust their working hours to meet the income targets under relatively
low wage rates. We find that substantial share of married women are second earners and face
economic needs that lead them to seek additional income. Because they work to meet those
needs, it is likely that they have income targets. The income target model can potentially
explain the changes in women’s labor supply that some studies have noted, changes that
cannot be explained by taxes or social insurance. This suggests that changes to the tax
and social insurance systems alone will not increase the hours worked by part-time female
workers.

The employment rate for married women is low, and many married women who have
jobs work part-time. The obstacles, such as child penalties, prevent women from working
in the labor market(Kleven et al. (2019)). In addition, rigid working practices and long
working hours for full-time employees also make it difficult for women to work in the labor
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market. In Japan, where non-regular employment accounts for more than 40% of the working
population, a decrease in the supply of non-regular labor, which has a large amount of leeway
in terms of working hours, combined with a decrease in the working population due to the
aging of society and the declining birthrate, could lead to a serious labor shortage. In order to
increase the working hours of secondary earners, it can be effective to shift their motivation
from supplementing the income of primary earners.
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A Appendix
A.1 Sample size

The sample size by year is described in the Appendix Table A1. The sample used in this
analysis is part-time workers with annual incomes of 300,000–3,000,000 yen. The sample size
is approximately 100,000–300,000 per year.

Table A1: Number of observations by year

all female male
sum sum sum

1998 4202591 3471738 730853
1999 4163456 3460517 702939
2000 3928277 3255593 672684
2001 3859066 3202082 656984
2002 4532172 3651112 881060
2003 4569773 3662628 907145
2004 5894863 4630661 1264202
2005 5679200 4237490 1441710
2006 5346417 4048810 1297607
2007 5187476 3919054 1268422
2008 6127022 4624444 1502578
2009 6021151 4503708 1517443
2010 6134443 4604842 1529601
2011 5980131 4418032 1562099
2012 7226681 5314264 1912417
2013 6935864 5131326 1804538
2014 7378714 5427757 1950957
2015 7592538 5610744 1981794
2016 7731798 5696099 2035699
2017 7492080 5492601 1999479
2018 7141222 5253570 1887652
2019 7630647 5613467 2017180
2020 7365031 5508325 1856706
2021 7170952 5308920 1862032
2022 7217272 5361207 1856065

Observations 5766381 4339027 1427354

A.2 Survey response choices
The Part-time Workers Survey asks respondents whether they are adjusting their income

or working hours and the reason why. The specific choices are as follows.
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Table A2: Choices of reasons for working

No. Reasons for working
1 To serve as the household’s primary source of earnings and maintain our family’s basic

standard of living
2 To maintain our family’s basic standard of living, despite not being the household’s

primary source of earnings
3 To cover our children’s educational expenses or future financial needs, despite not being

the household’s primary source of earnings
4 To contribute to repaying mortgages or other loans, despite not being the household’s

primary source of earnings
5 To supplement our household budget for other purposes, despite not being the house-

hold’s primary source of earnings
6 To cover my own tuition or entertainment expenses
7 To utilize my qualifications or skills
8 To draw on my previous work experience
9 To find a sense of purpose or participate in society
10 To make productive use of my spare time
11 To take advantage of the time freed up once my children no longer require constant

care
12 For other reasons

Note: A multiple-response question about reasons for working in the Part-time Workers Survey.

The survey asks whether workers adjust their working hours to avoid paying taxes and
social insurance premiums. “Tax/Social Insurance” refers to those who answered ‘yes’ to
this question. ”Income Target” refers to those who adjust their hours worked for reasons for
income targets discussed in Section 5. To identify respondents who have income targets, we
use choices 2 to 5 in Appendix Table A2. Respondents who selected these choices are likely
to have financial motivation to supplement the income of the primary earners. ”Tax/Social
Insurance” and ”Income Target” come from different questions, so there is some overlap.
“None” covers respondents not included under either “Tax/Social Insurance” or “Income
Target.”

A.3 First stage estimates
Appendix Table A3 shows the result of the first-stage equation using a sample of women

for 1998–2022. Column (1) estimates the simple model of minimum wage without interaction
terms in Equation (5). The results of the F-test are reported on the bottom line. Columns
(2)–(10) display the coefficients of the first stage for the model with interaction terms of
minimum wage and income brackets in Equation (6). In the model with cross-terms, all
F-statistics are large enough, and there is no problem with the weak instruments. In almost
all estimates, the coefficients of the intersection terms between the minimum wage and a
particular income group have positive and significant effects on the wage rates for that
income group.
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Table A3: Effects of minimum wage on wage rates for female workers: first stage

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
VARIABLES IV500_lnwage IV505_lnwage_i_u08 IV505_lnwage_i_0809 IV505_lnwage_i_0910 IV505_lnwage_i_1011 IV505_lnwage_i_1112 IV505_lnwage_i_1213 IV505_lnwage_i_1315 IV505_lnwage_i_1520 IV505_lnwage_i_o20

lnMW_i_u08 0.7821*** -0.0386*** -0.0464*** -0.0428*** -0.0317*** -0.0483*** -0.0593*** -0.1099*** -0.0120
(0.0211) (0.0090) (0.0102) (0.0114) (0.0085) (0.0088) (0.0106) (0.0142) (0.0141)

lnMW_i_0809 -0.1682*** 0.8530*** -0.0459*** -0.0393*** -0.0284*** -0.0482*** -0.0569*** -0.1068*** -0.0087
(0.0204) (0.0119) (0.0103) (0.0114) (0.0086) (0.0088) (0.0107) (0.0142) (0.0141)

lnMW_i_0910 -0.1573*** -0.0352*** 0.7878*** -0.0390*** -0.0272*** -0.0477*** -0.0581*** -0.1027*** -0.0071
(0.0203) (0.0091) (0.0119) (0.0114) (0.0086) (0.0088) (0.0106) (0.0142) (0.0141)

lnMW_i_1011 -0.1576*** -0.0330*** -0.0431*** 0.7520*** -0.0274*** -0.0480*** -0.0571*** -0.1019*** -0.0057
(0.0202) (0.0090) (0.0102) (0.0130) (0.0086) (0.0088) (0.0106) (0.0142) (0.0141)

lnMW_i_1112 -0.1650*** -0.0338*** -0.0430*** -0.0434*** 0.7800*** -0.0476*** -0.0555*** -0.1084*** -0.0113
(0.0203) (0.0090) (0.0102) (0.0114) (0.0114) (0.0089) (0.0107) (0.0142) (0.0142)

lnMW_i_1213 -0.1651*** -0.0336*** -0.0444*** -0.0423*** -0.0292*** 0.7676*** -0.0569*** -0.1152*** -0.0165
(0.0204) (0.0090) (0.0102) (0.0113) (0.0086) (0.0127) (0.0108) (0.0143) (0.0142)

lnMW_i_1315 -0.1719*** -0.0335*** -0.0454*** -0.0407*** -0.0274*** -0.0506*** 0.7783*** -0.1271*** -0.0226
(0.0203) (0.0090) (0.0102) (0.0113) (0.0086) (0.0089) (0.0134) (0.0143) (0.0142)

lnMW_i_1520 -0.1668*** -0.0305*** -0.0360*** -0.0316*** -0.0242*** -0.0475*** -0.0626*** 0.5613*** -0.0303**
(0.0202) (0.0090) (0.0101) (0.0113) (0.0085) (0.0088) (0.0106) (0.0160) (0.0143)

lnMW_i_o20 -0.1578*** -0.0274*** -0.0311*** -0.0240** -0.0177** -0.0409*** -0.0453*** -0.0869*** 0.4092***
(0.0202) (0.0090) (0.0101) (0.0112) (0.0085) (0.0088) (0.0107) (0.0144) (0.0172)

lnMW 0.2499***
(0.0281)

Constant 0.0867*** 0.1808*** -0.0097*** -0.0123*** -0.0113*** -0.0084*** -0.0130*** -0.0163*** -0.0296*** -0.0034
(0.0075) (0.0056) (0.0024) (0.0027) (0.0030) (0.0023) (0.0023) (0.0028) (0.0038) (0.0037)

Observations 4,221,263 4,221,263 4,221,263 4,221,263 4,221,263 4,221,263 4,221,263 4,221,263 4,221,263 4,221,263
R-squared 0.654 0.431 0.320 0.335 0.311 0.278 0.275 0.283 0.335 0.638
Est FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Prefecture FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ind*Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
F-stat 78.81 3612 2700 3074 2405 1378 742.8 964.5 1495 6029

Note: This table shows the coefficients of minimum wage on wage rates using the data of female workers in 1998–2022. Columns (1) shows the
estimates of Eq. 5, and columns (2)–(10) the estimates of Eq. 6. All regressions control for income bracket dummies (-0.8, 0.8-0.9, 0.9-1, 1-1.1, 1.1-1.2,
1.2-1.3, 1.3-1.5, 1.5-2, and 2-3 million yen), establishment fixed effects, prefecture fixed effects, and year fixed effects. Robust cluster standard errors
are reported in parentheses. ∗∗∗ p < 0.01, ∗∗ p < 0.05, and ∗ p < 0.1.
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A.4 Propensity of marriage
The wage census does not provide information on marital status. Therefore, we (1)

estimate the propensity of being married by individual attributes such as age and educational
background using data from the Survey of Part-Time Workers, (2) predict the probability of
being married in the wage census data using the estimated coefficients of individual attributes
in (1) and individual attributes from the Wage Census, and (3) divide the sample into two
sub-groups according to the estimated propensity of marriage, labor supply elasticity are
estimated for each group.

Appendix Table A4 shows the coefficients for propensity of having a spouse using pooling
data of the Survey of part-time workers in 2006, 2011, 2016, and 2021.

The estimated model is as follows:

marriedi = α + β1lninci + β2lninc
2
i + γeduci + θDagei + ϵi (9)

where outcome, marriedi is propensity of having a spouse of worker i, lninc is log of
annual income (JPY) (/100), lninc2 is log of annual income squared, Dage is the age category
in 5-year increments (15–19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 55–59, 60–
64, 65–), and Deduc is the education category (Junior high school graduate, high school
graduate, junior college/technical school graduate, university graduate or above).
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Table A4: Propensity of being married

(1)
VARIABLES female_all

lnincome_year_hundred 9.2507**
(3.9559)

lnincome_year_hundred_2 -0.5605***
(0.2130)

Dfemale = o, -

Dage==2024 2.4755**
(1.1016)

Dage==2529 5.9396***
(1.0721)

Dage==3034 6.6852***
(1.0747)

Dage==3539 7.3036***
(1.0700)

Dage==4044 7.3830***
(1.0692)

Dage==4549 7.9518***
(1.0689)

Dage==5054 7.8904***
(1.0750)

Dage==5559 7.6278***
(1.0743)

Dage==6064 7.4633***
(1.0896)

Dage==6599 6.7769***
(1.0833)

Gakureki==2 0.4477**
(0.2021)

Gakureki==3 0.8146***
(0.2244)

Gakureki==4 0.7516***
(0.2145)

Constant -43.9439**
(18.2580)

Observations 29,321
Dep mean 0.737
pseudo-R-sq 0.187

Note: This table shows the estimated coefficients of the logit model for the propensity of marriage. Gakureki
is 1 if a Junior high school graduate, 2 if a high school graduate, 3 if a junior college/technical school
graduate, and 4 if a university graduate or above. Column (1) uses data for both women and men, while
columns (2) and (3) use data for women and men only. The reference group is age 15–19, and a junior high
school graduate. ∗∗∗ p < 0.01, ∗∗ p < 0.05, and ∗ p < 0.1.
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