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Motivation

Increase in low birthweight rate in South Korea

- Low birthweight: less than 2,500 grams at birth
* South Korea (7.8 %), Japan (9.4 %), U.S. (8.6 %) in 2022, OECD.

Figure: The trend of low birthweight in South Korea (2001-2022)
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Motivation

Why Birth Weight Matters

Fetal origins hypothesis (Barker 1990; 1994)

Birth weight and future outcomes

Higher birth weight is associated with higher IQ, adult height,

better academic performance, and economic outcomes

(Behrman and Rosenzweig, 2004; Black et al., 2007; Figlio

et al., 2014).

Inequality at Birth

Infants born to lower socioeconomic status (SES) parents tend

to have lower birth weights (Currie and Moretti, 2003, 2007;

Currie, 2009; Aizer and Currie, 2014).
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Motivation

Do government transfers improve birth weight or decrease the
incidence of low birth weight?

Cash Transfers:

EITC (Currie and Almond, 2011; Hoynes et al., 2011)

PANES program in Uruguay (Amarante et al., 2016)

Child benefit in Spain (González and Trommlerová, 2022)

Health in Pregnancy grant in the UK (Reader, 2023)

In-kind Transfers:

Food Stamp (Almond et al., 2011; East, 2020)

WIC (Hoynes et al., 2016)

Medicaid (Currie and Gruber, 1996; East et al., 2023)
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Motivation

Which demographic or socioeconomic groups are most
affected?

- Previous studies indicate that these effects are primarily
observed in disadvantaged groups.

U.S. and Latin America: Targeting very low-income groups

Spain: Unconditional cash transfers for children; The study

focuses only on second and subsequent children (González and

Trommlerová, 2022).

UK: Unconditional cash transfers for pregnant women; Effects

are driven by mothers living in deprived areas and by young

mothers (Reader, 2023).
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Motivation

Further questions:

Do transfers remain effective in high-income cities?

Are there differences by birth order, maternal employment

status, etc.?
Do in-kind transfers unrelated to healthcare or nutrition
also impact infant health?

- If they do, what are the mechanisms behind that?
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This study

In this study, I examine the effect of in-kind transfers on
infant health using the sudden policy introduction as a natural
experiment.

The Seoul Transportation Subsidy (STS) for pregnant women

One-time and unconditional transfer of 700,000 KRW (540

USD in 2022)

Can be used for gas, taxi, and public transportation expenses

Regarded as near-cash transfers due to its liquidity, despite
being an in-kind transfer.

Provided by credit card points, usable from pregnancy to three

months postpartum

To estimate these effects, I employ a difference-in-differences

(DID) specification and use administrative birth registration

data.
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This study

On July 1, 2022, the Seoul Metropolitan Government
implemented a Seoul Transportation Subsidy (STS) program
for pregnant women.

Eligibility: Pregnant women who have lived in Seoul for over

six months and gave birth on or after July 1, 2022.

The policy had been discussed, but its implementation was

uncertain due to the upcoming local elections in June 2022.

Figure: Timeline for a Seoul transportation subsidy

Apr.28.2022

The ordinance approved

June.01.2022

Re-elect former mayor

June.22.2022

Start the application

July.01.2022

The STS implementation
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Summary of Findings

The incidence of low birthweight has decreased by 5%.

Primary effects are observed in the following groups:

First child (singleton)

Low local tax revenue counties

Non-working mothers in low local tax revenue counties
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Data

• Vital statistics of Korea

• Individual-level administrative data from 2021 to 2022

Intrauterine growth-related variables

(e.g., birthweight, gestational age)

Birth registries

(e.g., birth date, sex, singleton status, birthplace)

Parental characteristics

(e.g., age, education, occupation)
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Difference-in-differences Design

• Yigt = α0 + α1Subsidygt + βXigt + θc + τm + ϵigt

Yigt : Intrauterine health outcomes for individual i

Birth weight (kg), Low birthweight (less than 2.5kg),

Very low birthweight (less than 1.5kg),

Preterm birth (birth before 37 weeks)

Subsidygt : A binary indicator that equals one if the birth

occurred after the implementation of the STS (July 1, 2022) in

the treated group (Seoul) and 0 otherwise (Metropolitan area)

Xigt : A vector of children’s and parental characteristics

θc : County fixed effect

τm: Year-month fixed effect
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Event Study

• Yigt = α0 +
∑n

t=−j ,t ̸=−1 γt ·Dgt + βXigt + θc + τm + ϵigt

Yigt : Intrauterine health outcomes for individual i

Dgt : Dummy variables that take on a value of one for each

event quarter in the treated group (Seoul).

The variable for the period before implementation (t = −1) is

omitted, so the estimated γt ’s are relative effects to the

quarter just before the implementation.

Xigt : A vector of children and parental characteristics

θc : County fixed effect

τm: Year-month fixed effect
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Descriptive Statistics

Table: Descriptive Statistics

Pre-period (2021 - Jun 2022) Post-period (Jul 2022 - Dec 2022)

Variables Seoul Metro Seoul Metro

Infant Health

Birthweight (kg) 3.160 3.154 3.117 3.116

(0.467) (0.480) (0.470) (0.477)

Low birthweight (<2.5kg) 0.070 0.075 0.083 0.087

(0.255) (0.264) (0.275) (0.282)

Very Low birthweight (<1.5kg) 0.007 0.008 0.008 0.008

(0.082) (0.089) (0.087) (0.090)

Gestational age 38.288 38.171 38.153 38.062

(1.615) (1.679) (1.671) (1.694)

Preterm Birth Status 0.040 0.048 0.046 0.052

(0.195) (0.213) (0.209) (0.222)

Demographic characteristics

Male 0.515 0.512 0.510 0.515

(0.500) (0.500) (0.500) (0.500)

Marital Status 0.966 0.965 0.951 0.959

(0.180) (0.183) (0.215) (0.199)

Number of Children 1.431 1.529 1.394 1.494

(0.622) (0.690) (0.606) (0.679)

Twin 0.055 0.059 0.064 0.062

(0.229) (0.235) (0.244) (0.242)

Observations 65,126 131,915 20,396 43,361
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Descriptive Statistics (cont.)

Table: Descriptive Statistics (Cont.)

Pre-period (2021 - Jun 2022) Post-period (Jul 2022 - Dec 2022)

Variables Seoul Metro Seoul Metro

Mother’s Age 5.367 5.215 5.385 5.237

(Categorized) (0.810) (0.875) (0.813) (0.876)

Father’s Age 5.802 5.652 5.852 5.695

(Categorized) (0.901) (0.957) (0.931) (0.987)

Low Educated Mother 0.089 0.179 0.089 0.182

(Less than 12 years) (0.314) (0.405) (0.285) (0.386)

Low Educated Father 0.112 0.209 0.119 0.215

(Less than 12 years) (0.420) (0.420) (0.324) (0.411)

Mother’s Employment Status 0.721 0.629 0.746 0.670

(0.449) (0.483) (0.435) (0.470)

Father’s Employment Status 0.899 0.900 0.895 0.903

(0.302) (0.300) (0.306) (0.296)

Observations 65,126 131,915 20,396 43,361
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Baseline results

Table: DID results (Seoul vs. Metropolitan area)

(1) (2) (3) (4)

Bw (kg) Lbw (<2.5kg) Vlbw (<1.5kg) Preterm Birth

Full Sample

Treatment Effects 0.00390 -0.00378* -0.000186 -0.00167

(0.0041) (0.0023) (0.0009) (0.0026)

Mean of dependant var. 3.1461 0.0756 0.0076 0.0463

Observations 227,364 227,364 227,364 227,246

First child, singleton only

Treatment Effects 0.00934 -0.00567** -0.000813 -0.000537

(0.0056) (0.0028) (0.0008) (0.0024)

Mean of dependant var. 3.182 0.0471 0.0052 0.0293

N 130,200 130,200 130,200 130,122

Notes: The sample consists of data from the years 2021 to 2022. Standard errors are clustered at the

county level. Robust standard errors are in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01
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Baseline results (cont.)

Figure: Event study results (Low birthweight)

Notes: The regression model includes control variables, covering sex, birthplace, twin status, number of

children, marital status, employment status, education of each parent and age. Fixed effects are included

for year, month, and county. Standard errors are clustered at the county level. Blue bars represent 95

percent confidence intervals.
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Subgroup analysis

Subgroup analyses use birth registration area, mother’s labor
status, age, and education as proxies for income and SES.

Seoul is divided into two groups based on local tax revenue,
and the effects are estimated for each group and by working
status in low tax revenue counties.

In low local tax revenue counties, the estimated coefficients

are larger and statistically significant.

Specifically, the effect is most pronounced among non-working

mothers in low local tax revenue counties.

Estimations are also conducted by mother’s age and education.

There are no statistically significant effects observed across

age and education groups
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Subgroup analysis (cont.)

Figure: Local tax level by county (Seoul, South Korea)
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Subgroup analysis (cont.)

Figure: Subgroup effects by County (Low birthweight)

(a) High local tax revenue counties (b) Low local tax revenue counties

Notes: The regression model includes control variables, covering sex, birthplace, twin status, number of

children, marital status, employment status, education of each parent and age. Fixed effects are included

for year, month, and county. Standard errors are clustered at the county level. Blue bars represent 95

percent confidence intervals.
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Subgroup analysis (cont.)

Figure: Subgroup effects by mother’s working status (Low birthweight)

(a) Working mother (Low-tax counties) (b) Non-working mother (Low-tax counties)

Notes: The regression model includes control variables, covering sex, birthplace, twin status, number of

children, marital status, employment status, education of each parent and age. Fixed effects are included

for year, month, and county. Standard errors are clustered at the county level. Blue bars represent 95

percent confidence intervals.
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Robustness Check

Figure: Placebo event study results for low birthweight

(a) July 2019 (b) July 2021

Notes: The regression model includes control variables, covering sex, birthplace, twin status, number of

children, marital status, employment status, education of each parent and age. Fixed effects are included

for year, month, and county. Standard errors are clustered at the county level. Blue bars represent 95

percent confidence intervals.
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Robustness Check

Figure: Outmigration rate (Women aged 15 to 49)

Notes: Outmigration is defined as the ratio of the population of women aged 15 to 49 who have moved out

of Seoul to the total population of women aged 15 to 49 in Seoul.

Source: Korean Statistical Information Service (kosis.kr)
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Discussion

Possible mechanism for decrease in the incidence of low
birthweight:

Reduced mobility burden due to increased transportation

budget

Stress relief stemming from increased household income

A higher consumption of nutritious food to pregnant women

and more medical check-up and care
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Discussion

Reduced mobility burden:

Pregnant women may experience discomfort due to high

population density when using public transportation in Seoul.

Taking a taxi can reduce both physical and mental energy use,

which may improve the health conditions of pregnant women.

However, the subsidy likely offsets gasoline costs, which not

only improves mobility but also potentially boosts household

income, rather than solely enhancing mobility.

Table: The expenditure of the Seoul Transportation Subsidy

Expenditure (July 2022- Dec 2022, USD in 2022)

Month Total Gas Taxi Subway Bus Other

Total 11,673,793 7,559,163 2,943,057 544,261 302,206 325,106

(%) 100% 64.8% 25.2% 4.7% 2.6% 2.8%

Note: The exchange rate was calculated at 1 USD to 1,300 KRW.

Source: The Seoul Metropolitan Government (https://www.open.go.kr)
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Discussion (cont.)

Stress relief stemming from increased household income

Increased household income from subsidies can relieve budget

constraints, improving mental health and reducing stress

(Evans and Garthwaite, 2014; Boyd-Swan et al., 2016).

Financial support promotes healthier behaviors, including

reduced consumption of substances like alcohol and tobacco

during pregnancy (Hoynes et al., 2015; Averett and Wang,

2013).
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Discussion (cont.)

Increased nutritious food intake and medical care

The results for non-working mothers in low local tax revenue

counties suggest that financial transfers can empower them to

purchase more nutritious food.

A substantial portion of the subsidy was utilized by the

pregnant woman, which may have supported enhanced

intrauterine growth (McGranahan and Schanzenbach, 2013).

In contrast, universal health insurance and prenatal subsidy

(approximately 770 USD) cover most prenatal care costs in

Korea, limiting medical care’s impact.
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Conclusion

The STS significantly decreased the incidence of low
birthweight, even in the highly developed city. However, it did
not lead to significant changes in other outcome variables.

The effect on the first child suggests that providing support

before birth is crucial.

Additionally, offering direct subsidies to less empowered

recipient like non-working mothers, who may have less

influence over household decisions, appears to be particularly

beneficial.

Its impact was comparable to the findings of a previous study

(Reader, 2023), which examined cash transfers for pregnancy

in the UK, despite the STS being a form of near-cash transfer.

These results suggest that government transfers may also

reduce inter-generational inequality, benefiting future

generations.
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Thank you!
sjhong01@hanyang.ac.kr
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Appendix 1

Table: The applicants and total births

Month Number of applicants Total births

July 2022 20,514 3,530

August 2022 4,164 3,670

September 2022 3,533 3,651

October 2022 3,228 3,612

November 2022 3,315 3,230

December 2022 3,216 2,901

Total 37,970 20,594

Source: Seoul Metropolitan Government (https://www.open.go.kr)
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Appendix 2

Table: Low birthweight by subgroup (Seoul vs. Metropolitan area)

Quarter Mother’s age Group Mother’s education

(-29) (30-34) (35-39) (40-) low high

2022Q4 -0.0129 -0.00519 -0.0102 -0.0207 -0.0123 -0.00818*

(0.0121) (0.0061) (0.0081) (0.0153) (0.0144) (0.0041)

2022Q3 0.00296 -0.000968 -0.00710 0.00377 -0.00194 -0.00223

(0.0111) (0.0055) (0.0079) (0.0181) (0.0139) (0.0040)

2022Q2 Omitted Omitted Omitted Omitted Omitted Omitted

2022Q1 -0.0142 0.00142 0.00905 0.00118 0.00939 0.00264

(0.0094) (0.0066) (0.0071) (0.0157) (0.0111) (0.0049)

2021Q4 -0.0126 -0.00142 -0.00637 0.00170 -0.000937 -0.00445

(0.0113) (0.0056) (0.0079) (0.0183) (0.0146) (0.0043)

2021Q3 -0.00412 0.00105 0.000253 -0.00814 0.00460 -0.00134

(0.0080) (0.0065) (0.0082) (0.0173) (0.0160) (0.0051)

2021Q2 -0.0138* 0.00147 -0.00583 0.00851 -0.0126 -0.00216

(0.0075) (0.0051) (0.0067) (0.0165) (0.0112) (0.0037)

2021Q1 -0.00662 -0.00501 -0.000756 -0.0200 -0.0100 -0.00428

(0.0104) (0.0048) (0.0084) (0.0174) (0.0137) (0.0040)

Mean of dep. var 0.0556 0.0677 0.0928 0.0975 0.0791 0.0737

N 34,131 106,067 72,571 14,595 31,850 195,514

Notes: Standard errors are clustered at the county level. Robust standard errors are in parentheses.

* p < 0.1, ** p < 0.05, *** p < 0.01
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