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Introduction

Highlight

▶ This paper estimates the causal effect of fertility on female labor
supply.

▶ The effect of fertility on labor supply is not always negative in Japan.
Fertility no longer reduces female labor supply for mothers who have
two or more deliveries.

▶ The results have important policy implications in terms of raising fer-
tility rate and female labor supply simultaneously.

▶ The results are robust to different identification strategies and specific-
ations. (IV, Sub-sample reduced form estimation, Matchting estimator)
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Introduction

Motivations

▶ Fertility has negative effect on female labor supply (IV studies)
▶ Mixed sibling-sex compostion
See Angrist and Evans (1998), Chun and Oh (2002), Ebenstein (2009)

▶ Twin birth
See Bronars and Grogger(1994), He and Zhu (2015)

▶ If so, would childbirth subsidy and maternity benefits harm female labor
supply?

▶ Is it possible make fertility and female labor supply increase simultan-
eously?

▶ Whose labor supply are not affected by number of children? And whose
are?
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Introduction

Time Trend of Fertility and Female Labor Supply in Japan
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Identification Identification Problems

Identification problems

▶ Using RCT(if randomization is properly implemented), we can simply
estimate the average treatment effects by comparing the outcomes
between treatment and control groups, or by linear regression.

yi = β0 + β1xi + ui
▶ However, Cov(xi, ui) = 0 condition is probably not satisfied in most
cases of policy studies. Treatment variable xi is not independent to the
error term ui. With confounder U, β1 reflects simple correlation rather
than causality.
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Identification Identification Strategy

Identification strategy

▶ Empirically, we need an exogenous Z, which can only affect Y through
X, to identity the causal parameter β.

▶ Z should randomly assign people into treament and control.
▶ Identification of quasi-experiment design relies on rare events(sudden
policy changes, weather events, natural disasters, etc.).

▶ Regression Discontinuity
▶ Difference-in-Difference
▶ Instrumental Variable, etc.
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Identification Identification Strategy

Identification strategy

▶ To identity the causal parameter β, we use twinning as the instrument
variable.

▶ Twinning naturally assigns mothers into treamtment and control.
▶ Note that twinning rate is only 1-2%, this strategy relies on very huge
sample size.
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Data Population Census of Japan 2015

Data

Population Census of Japan 2015
▶ 100% sample of Japanese population including migrants.
▶ Individual characteristics: birth information, sex, marital status, edu-
cation, work status, nationality, ethnicity, etc.

Advantages of this data set:
▶ We can identify twinning using birth information.
▶ Large sample size makes it possible to detect the heterogeneity even
when twinning is used for causal inference.

▶ More strict restrictions can be applied to hold other factors constant.
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Data Sample Restrictions

Sample Restrictions

▶ Following Angrist & Evans (1998), only children of the household head
are used to construct the fertility information.

▶ Mothers who are between 16 and 35 years of age and whose eldest
child is no more than 18 years of age.

▶ We exclude single mother households because information on fathers
can not be obtained.

▶ The final sample contains 2,474,487 females, 33,838 of whom have
given birth to twins. Because the census does not include an exact
identifier for twins, we define twins as children who were born in the
same month in a year within a household.
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Data Summary

Descriptive Statistics 1: Basic characteristics
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Data Summary

Descriptive Statistics 1: Basic characteristics
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Data Summary

Descriptive Statistics 2: Parental labor supply

Zhang (ISM) Fertility and Female Labor Supply 13th November 2020 12 / 19



.
.
.

.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.

.
.
.

.

.
.
.

.

Model Baseline model

Baseline model
The baseline model is specified as follows:

▶ LFPi is a dummy variable indicating labor force participation.
▶ Childreni indicates number of children, which is an endogenous vari-
able.

▶ Twinsi is a binary instrumental variable that equals 1 if a woman has
given birth to twins at nth delivery.

▶ Xi is a vector of individual characteristics including age, age squared,
education.

▶ Zi is a vector of husband’s characteristics and living arrangement,
which includes husband’s education and labor supply, and a binary
variable indicating co-residence with elder parent.
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Model Estimation issues

Estimation Issue (1): Does twinning really exogenous?
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Model Estimation issues

Sub-Sample reduced-form estimation

LFPi = β∗0 + β∗1Twinsi +X
′
iδ
∗
1 + Z

′
iδ
∗
2 + ui
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Model Estimation issues

Estimation Issus (2): Potential Bias in Cross-Sectional
Data
We estimate our models by time elapsed since last child birth to take
account for the time-variant effects of fertility.
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Results

Baseline results (selected OLS and IV results)

Zhang (ISM) Fertility and Female Labor Supply 13th November 2020 17 / 19



.
.
.

.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.

.
.
.

.

.
.
.

.

Results

Sub-Sample Reduced-Form (selected results)

Zhang (ISM) Fertility and Female Labor Supply 13th November 2020 18 / 19



.
.
.

.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.

.
.
.

.

.
.
.

.

Conclusions

Concluding Remarks

▶ The effect of fertility on female labor supply is not monotonically de-
creasing in the number of children. (Due to unobserved marriage-
specific human capital?)

▶ The effect of fertility varies substantially with the time elapsed since
the last childbirth, which would cause bias in OLS and IV if omitted.

▶ Surprisingly, for a first time mother, the negative effect increases in
magnitude as time goes by, which is different from our previous
findings using Taiwanese data.

▶ We are tring to use causal mediation analysis to isolate the direct and
indirect effects.

▶ Policy implication: Government should target women with higher-
parity?
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