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Do population control policies
promote

human capital investment?

Research Question
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Theory: Becker & Lewis (1973) predicts a
negative correlation between child quantity
and quality.

Empirical studies exploit exogenous changes in
child quantity to test Becker & Lewis’s (1973),
and show inconsistent results.

A gap: there are little theoretical analyses on
the effect of exogenous changes in child
quantity on quality.

Why Study?
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Theory of Exogenous Fertility Change
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Forced reduction

Desired reduction

• Forced change -> negative income effect on child quality

• Desired change -> positive income effect on child quality
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Empirical tests exploiting the combination of:

the natural experiment of twin births

China’s unprecedented One-child Policy (OCP)

OCP rations fertility below the desired level

Without OCP: twinning induces forced fertility 
increases

Under OCP: twinning induces a mix of forced 
and desired fertility increases

Empirical Strategy
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Han versus Minority Chinese
Han: restricted by the One-child Policy

Minority: unrestricted by the One-child Policy

The magnitude of the negative effect of exogenous fertility
increase on child quality is larger for minority than for Han.

Before versus After the One-child Policy (OCP)
Before: unrestricted; After: restricted

The magnitude of the negative effect of exogenous fertility
increase on child quality is larger before the OCP than after
the OCP for Han Chinese.

Evidence
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Understanding the heterogeneous fertility 
effect on child quality recently documented by 
Mogstad & Wiswall (2016) and Brinch, 
Mogstad, & Wiswall (2017).

Population control policy: “voluntary” versus 
“mandatory” policy instruments (Schultz, 2007).

Understanding the modest effect of China’s 
One-child Policy on human capital investments 
(e.g., Rosenzweig & Zhang, 2009).

Our Contributions
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Utility Maximization Problem

child quantity n

child quality q

composite good s

Price of q: 𝜋𝑞 + 𝜋𝑛𝑞𝑛

Price of n: 𝜋𝑛 + 𝜋𝑛𝑞𝑞

Optimal fertility: 𝑛𝑜

Theory: Setting
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Fix child quantity (set 𝑛 = ത𝑛), solve the model, 
then consider the effect of ത𝑛 on q.

Theory: Rationed Fertility
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𝑛𝑜: choice

ത𝑛: rationed
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The supporting fixed price: ത𝜋𝑛
ത𝜋𝑛 is part of the monetary-equivalent of the utility
return of an additional child (shadow price of ത𝑛).

Theory: Forced versus Desired
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Rosenzweig & Wolpin (1980): evaluate the 
model at the unrestricted optimal fertility level 
(ത𝑛 = 𝑛𝑜).

We evaluate the model both at and off the 
unrestricted optimal fertility level (ത𝑛 = 𝑛𝑜 or 
ത𝑛 ≠ 𝑛𝑜).

Techniques

Rationing theory of Neary & Roberts (1980)

Duality theorem

Theory: Off the Optimal Fertility
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Price effect

Child quantity enters the price of child quality 
(Becker & Lewis, 1973).

Substitution effect

Child quantity directly enters the utility function 
(Rosenzweig & Wolpin, 1980).

Income effect

The rationed child quantity can differ from parental 
choice (our contribution).

Theory: Decomposition
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Implication 1

Compared with a desired fertility increase, a forced 
fertility increase is more likely to reduce child 
quality.

Implication 2

Compared with a desired fertility reduction, a 
forced fertility reduction is less likely to increase 
child quality.

Theory: Implications
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Parametric version, nested CD-CES:

As in Mogstad & Wiswall (2016) 

Decomposition: A Simulation
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Decomposition: A Simulation
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One-child Policy (OCP) in rural China

OCP rations fertility at the two-to-three margin

Without the OCP

For parents who desire two children

Twinning at the second birth shifts fertility to three,
beyond the desired two

Under the OCP

Parents who want three children can only have two

Twinning at the second birth breaks the OCP,
shifting fertility to three, towards the desired level

Empirical Strategy
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Trends of Fertility Distributions
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• Data Source: China population

censuses in 1982, 1990, 2000, and

2005.

• The OCP rations fertility at the two-to-

three margin.

Two variations of rationing

• Han versus Minority Chinese under the OCP

• Before versus After OCP for Han Chinese



Rufei Guo, Junjian Yi, Junsen Zhang Rationed Fertility /35

𝑌𝑖𝑗: quality indicator of child 𝑖 in family 𝑗.

𝑁𝑗: child quantity

instrumented by twinning at the second birth

Xi: family level control variables, age at second 
birth, parents’ age, years of schooling, etc.

Cij: child level control variables, child gender, 

age, age squared, and age cubed

Empirical Specifications
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Han versus Minority

Our theory implies: 𝛽2 > 0

Before versus After 

Our theory implies: 𝛾2 > 0 for Han Chinese

• Placebo test: 𝛾2 = 0 or 𝛾2 < 0 for minority Chinese

Empirical Specifications: Tests
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China population censuses 1982 and 1990

1% sample

Advantages

nationally representative administrative data

publically available 

Main Limitation

census data only contains intermediate education 
outcome of children co-residing with parents

Data

20



Rufei Guo, Junjian Yi, Junsen Zhang Rationed Fertility /35

Summary Statistics
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Han versus Minority
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Before versus After One-child Policy
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Two unique surveys of Chinese twins

both conducted by the National Bureau of Statistics

collected in 2002 through face-to-face interviews

better indicators of child quality

Chinese Adult Twins Survey

adult twins aged 18-65 in five Chinese cities

Chinese Child Twins Survey

child twins aged 6-18 in the Kunming City of China

Robustness: Data
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Fertility Distribution of Adult Twins
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Fertility Distribution of Child Twins
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Summary Statistics of Adult Twins
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Summary Statistics of Child Twins
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Robustness: Before versus After
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Why the estimated fertility effect on child 
quality, such as our estimates using CCTS, can 
be so small? 

Galor (2012): in response to externally imposed non-
optimal fertility level, parents may adjust in margins other 
than child quality.

Angrist, Lavy, & Schlosser (2010): parents may reduce 
consumption or increase labor supply to maintain child 
quality.

Lack of empirical tests
Data sets with information on parental consumption rarely 
contain a large sample of twins.

Parental Responses
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Data: Chinese Child Twins Survey
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Parental Consumption
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Parental Labor Supply
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Theory: Rationed Fertility

forced versus desired fertility changes

Evidence: Twin Births + One-child Policy

Twinning-induced fertility increases are more likely 
to reduce child quality for families whose fertility 
was not rationed by the One-child Policy.

Parental Responses

Parents work harder and consume less.

Population Control Policies: “voluntary” policy 
instruments are preferred to “mandatory” ones.

Conclusion
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The End
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Thank you!


