
Introduction Model Estimation Counterfactual Explanation Historical Policy Contribution

Social Norms and Fertility

Sunha Myong JungJae Park Junjian Yi

0 / 40



Introduction Model Estimation Counterfactual Explanation Historical Policy Contribution

Fertility Changes over the Past 50 Years

1 / 40



Introduction Model Estimation Counterfactual Explanation Historical Policy Contribution

Three Stylized Facts

Fact 1: Whereas the marriage rates of East Asian Societies are
among the highest in the world, their total fertility rates are among
the lowest.

Fact 2: Whereas their total fertility rates are among the lowest,
almost all married women have at least one child.

Fact 3: By contrast, almost no single women have any children in
East Asian societies.
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Marriage and Fertility Rates across Countries/Regions
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Puzzling
Decomposing the total fertility F

F = m(1− cM )nM + (1−m)(1− cS)nS (1)

• m: marriage rate;
• cM (cS): childlessness rates of married (single) women
• nM (nS): average fertility of married (single) women

∂F/∂m > 0 and ∂F/∂cM < 0: not in line with Facts 1 and 2. Fact 3
also appears puzzling, as fertility decisions of married women contrast
sharply with those of single women.

We should endogenize simultaneously the marriage decision (m) and
fertility decisions at both the extensive margins (cM and cS) and
intensive margins (nM and nS) to explain the three facts.
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Confucianism and Two Social Norms

Norm 1: unequal gender division of childcare

Norm 2: stigma attached to out-of-wedlock births
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Time Spent on Housework (Husband vs. Wife)
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Fraction of Childcare Provided by a Wife by Education
Levels
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Model

Objectives

• Endogenize marriage and fertility simultaneously
• Distinguish between fertility and childlessness
• Incorporate the two social norms
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Model setup

Heterogenous adults whose state characterized by

1. Gender i = (m [male], f [female])
2. Wage wi
3. Non-labor income ai

Two-stage decision

• Stage 1: Each agent randomly matched with a possible partner,
decides whether or not to marry

• Stage 2: Each household decides how much to consume, how
many children to have, regardless of marital status
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Household decisions

• Preference: u(cJi , n) = ln(cJi ) + ln(ν + εJn)

• cJi : consumption of individual of gender i and marital status
J = (M [married], S [single])

• n: number of children
• v > 0: preference parameter

• εJ > 0 is a preference parameter that determines
marginal utility of having children

• εM (εS): marginal utility for married (single) women
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Household decisions

• Labor endowment
• Married: 1 unit
• Single: 1− δi unit

• Childless
• Natural sterility: χ and ζ denote fraction of naturally sterile men

and women
• Social sterility: cf < ĉ⇒ n = 0

• Household fixed cost: µS 6= µM
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Home production of childcaring service

• Production function for married households

LM (lm, lf ) = AM
(
lm
ψ + lf

ψ
) 1
ψ

ψ < 1 implies lm and lf are imperfect substitutes
• Production function for single mothers: LS = ASlf

• Amount of childcaring service for raising n children

F (n) = φn

φ is a variable cost of each child
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Cost minimization for married couples with n children

min
lm,lf

wmlm + wf lf (2)

s.t.
AM (lm

ψ + lf
ψ)

1
ψ = φn (3)

0 ≤ lm ≤ 1, 0 ≤ lf ≤ 1 (4)

First order conditions lead to(
lm
lf

)
=

(
wm
wf

) 1
ψ−1

(5)

Let α =
lf

lf+lm
be the fraction of wife’s labor in total labor

• Optimal fraction: α∗ = l∗f
l∗f+l

∗
m

• ∂α∗

∂(
wf
wm

)
< 0. When wm = wf , α∗ = 0.5.
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Social norm on intrahousehold division of childcare

Husband and wife’s labor inputs dictated by the social norm α′

lm(α′) = ζ1
1

AM
φn (6)

lf (α
′) = ζ2

1

AM
φn (7)

where ζ1 and ζ2 are constants.

14 / 40



Introduction Model Estimation Counterfactual Explanation Historical Policy Contribution

The Cost of Social Norm on Unequal Gender Division of
Childcare

Let C(α′) = wmlm(α′) + wf lf (α
′), C(α∗) = wmlm(α∗) + wf lf (α

∗)

The cost: C(α′)− C(α∗)

1. ∂[C(α′)−C(α∗)]
∂ψ |α′,α∗ < 0. The cost increases when ψ, the degree of

substitutability between lf and lm, decreases for a given pair of
(α′, α∗).

2. ∂[C(α′)−C(α∗)]
∂α∗ |ψ<1,α′>α∗ < 0. The cost decreases with α∗ when

lm and lf are imperfect substitutes in producing childcare and
α′ > α∗. As women’s education increases relative to men’s in
modern societies, their optimal fraction of time spent on
childcare decreases (α∗), and thus the cost increases.
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Household decisions

Budget constraints

Maximize

U
(
cMf , c

M
m , n

)
= θ(wf , wm)u

(
cMf , n

)
+ [1− θ(wf , wm)]u

(
cMm , n

)
(8)

where
θ (wf , wm) ≡ 1

2
θ + (1− θ) wf

wf + wm
(9)

θ/2 : the lower bound of the negotiation power of spouses
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Marriage decision: single males

Value functions

V Sm ≡
{
max ln(cSm) + ln(ν) s.t bm

(
cSm

)
≤ 0

}
VM,N
m ≡

{
max ln(cMm ) + ln(ν) s.t b

(
cMf , c

M
m , 0

)
≤ 0

}
VM,Y
m ≡

{
max ln(cMm ) + ln(ν + εMn) s.t b

(
cMf , c

M
m , n

)
≤ 0

}
Marriage if and only if

[χm + (1− χm)χf ]V
M,N
m + (1− χm)(1− χf )VM,Y

m ≥ V Sm
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Marriage decision: single females

Value functions

V S,Nf ≡
{
max ln(cSf ) + ln(ν) s.t bf

(
cSf , 0

)
≤ 0

}
V S,Yf ≡

{
max ln(cSf ) + ln(ν + εSn) s.t bf

(
cSf , n

)
≤ 0

}
VM,N
f ≡

{
max ln(cMf ) + ln(ν) s.t b

(
cMf , c

M
m , 0

)
≤ 0

}
VM,Y
f ≡

{
max ln(cMf ) + ln(ν + εMn) s.t b

(
cMf , c

M
m , n

)
≤ 0

}
Marriage if and only if

[χf + (1− χf )χm]VM,N
f +(1−χf )(1−χm)VM,Y

f ≥ χV S,Nf +(1−χ)V S,Yf
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Four types of childlessness

1. Natural sterility
2. Poverty-driven sterility: c(n = 1) < ĉ

3. Social-stigma-driven sterility
4. Opportunity-cost-driven childlessness
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Social-stigma-driven sterility

V Sf (n ≥ 1|εS = εM , wf , af ) > V Sf (n = 0|εS = εM , wf , af ), (10)

V Sf (n = 0|εS < εM , wf , af ) ≥ V Sf (n ≥ 1|εS < εM , wf , af ), (11)

cSf ≥ ĉ. (12)
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Opportunity-cost-driven childlessness

For married women

VMf (n ≥ 1|wf , af ) ≤ VMf (n = 0|wf , af ), (13)

cMf ≥ ĉ. (14)

For single women

V Sf (n ≥ 1|εS = εM , wf , af ) ≤ V Sf (n = 0|εS = εM , wf , af ), (15)

cSf ≥ ĉ. (16)
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Estimation

South Korea’s censuses and household surveys

17 paramters

1. 6 are estimated directly from the data

2. 11 parameters are estimated using SMM
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Parameters Estimated Directly from the Data

1. γ, ρ

we = γz exp(ρe) (17)

2. α′

3. ψ

ln(
lm
lf

) =
1

ψ − 1
[ln(wm)− ln(wf )] (18)

4. µS/µM

5. χf = χm = 0.05
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Parameters Estimated Directly from the Data
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Simulated Method of Moments

f(p) = [d− s(p)][W ][d− s(p)]′

• d : 34 empirical moments
• 32 based on the 2000 census: marriage rates by gender, completed

fertility and childless rates for married women, by 8 educational
categories

• 1 based on SPFS: average fertility rate for single mothers
• 1 based on the 2015 census: average childless rate for single

women

• W = 1/d2

• p: Model parameters
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Marriage Rates and Fertility from the 2000 South Korea
Census
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SMM Estimates
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Model Fitness
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Robustness

1. Social norm on the intrahousehold division of childcare (α′)
2. Elasticity parameter in home production (ψ)
3. Ratio in household fixed cost between single and married

households ( µ
S

µM
)

4. Assortative matching
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Counterfactual analyses

Two types of counterfactual analyses

1. The roles of the two social norms in marriage and fertility in
South Korea

2. Differences in marriage and fertility patterns between South
Korea and the US
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Counterfactual Analysis: No Social Norm on Unequal
Gender Division of Childcare
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Counterfactual Analysis: Social Stigma Attached to
Out-of-Wedlock Births
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Counterfactual analysis: Using US Parameters

1. the gender wage gap (γ)

2. the preference parameter that determines the utility of remaining
childless (ν)

3. the parameter that determines a wife’s bargaining power for
consumption (θ)
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Explaining the Three Facts about Marriage and Fertility

1. High Marriage Rates

2. Low Total Fertility for Married Mothers

3. Low Childlessness Rates for the Married

4. High Childlessness for Single Women

We conclude that the tension between persistent Confucianism and
socioeconomic development results in three notable facts about
marriage and fertility in East Asian societies.
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Historical simulation

Total: 87.1%; education: 33.61%; TFP: 35.56%; gender gap: 17.85% 35 / 40
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Gender Wage Gap, Optimal Division of Childcare (α),
and Social Norm Costs

36 / 40



Introduction Model Estimation Counterfactual Explanation Historical Policy Contribution

Policy Experiment 1: Providing Childcare Service

F (n) = (1− τ)φn, τ = 0.046
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Policy Experiment 2: Providing Childcare Subsidy

τa = 0.004, 0.004/0.073 = 0.048
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Contributions

1. Culture/social norms and household/individual decisions
• Fernández, 2008; Fernández and Fogli, 2006, 2009; Becker and

Murphy, 2009; Bongaarts and Watkins, 1996; Munshi and Myaux,
2006; Fernández, 2013; Fernández et al., 2004; Fernández and
Fogli, 2009; Burda et al., 2007; Fernández and Sevilla Sanz, 2006;
Fuwa, 2004; Qian and Sayer, 2015

2. Demographic transition
• Franck and Galor, 2015; Galor, 2011; Galor and Mountford, 2008;

Galor and Weil, 2000, Becker, 1960; Becker et al., 1990; Butz and
Ward, 1979; Doepke, 2004; Heckman and Walker, 1990; Willis,
1973, De La Croix and Doepke, 2003; Galor and Weil, 1996;
Lagerlöf, 2003, Barro and Becker, 1989; Becker and Barro, 1988,
Galor, 2012

• General implications for demographic transitions in other
developing or transitional economies.

3. Family decisions and macroeconomics/public finance
• Greenwood et al., 2017; Doepke and Tertilt, 2016
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Policy implications

1. Promoting social-norm revolution
• Advocating more equal gender role
• Financially supporting nontraditional forms of families

2. Providing regulated domestic service markets
3. Subsidizing household chores (childcare)
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Thank you!
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