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Abstract

Child Tax Credit (CTC) gives partially refundable tax credit to filers who have children younger than 17 years

old and who owe tax. For individuals whose income is within the subsidy range, the trapezoid structure of CTC

provides work incentives when the substitution effects outweigh the income effects. In this paper, I examine the

effects of CTC on maternal labor supply by difference-in-difference design and simulation method. I show that

$1000 increase in average CTC are associated with 1.1 percentage points increase in labor force participation

and 0.37 hour increase in weekly working hours for single mothers. This labor supply effect is driven by mothers

whose youngest child is between 3 and 5 years old. (JEL:I12, I18, J18 )
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1 Introduction

Exposure to poverty during early childhood could have constant adverse impacts on health (Raphael, 2011)

and earnings (Duncan et al., 2010) in adulthood. Nevertheless, in 2018, roughly one in six children under age 18

live in poverty and nearly 60% of all the poor children live in single mother families. To lift families and chil-

dren from poverty, the United States introduced social safety net including Earned Income Tax Credit (EITC) and

Child Tax Credit (CTC), which provide benefits through refundable or partially refundable tax credit. Comparing

to direct cash transfer like Temporary Assistance for Needy Families(TANP) or food stamp, refundable tax credits

increase work incentives for individuals for two reasons. Firstly, individuals are eligible for the tax credit only if

they owe tax, inducing potential workers into the labor market. Second, when the rise in their income leads to

increase in the credit claimed, which is defined as "within phase-in range", the substitution effects might outweigh

income effects and this will increase the labor supply in intensive margin. Because the reduction in child poverty

is largely driven by the increasing proportion of parent working full-time and the their rising average hours worked

(Nichols et al., 2013), these working-family tax credits are estimated to have huge anti-poverty impacts and sig-

nificantly reduce the inter-generational transmission of poverty. EITC and CTC lifted 5.5 million children out

of poverty and reduced the severity of poverty for 6.4 million children (Center on Budget and Policy Priorities,

2019). In addition, receiving EITC during the early childhood is associated with increases in the working hours

and annual earnings when the children becomes adults (Duncan et al., 2010). In this paper, I examine the im-

pacts of introduction of 1997 CTC, partial refundability expansion of 2001 CTC and decreased income threshold

of 2009 CTC on single mother’s labor supply both in extensive (labor participation rate) and intensive margin

(hours of work). With CTC expansion, employment-boosting effects and increased family income might double

the anti-poverty effects towards children (Hoynes and Patel, 2018).

1990s saw the largest reform in welfare system in US. Expansions of EITC and introduction of CTC,

which increase the benefits of families with larger family size,along with work requirements and time limits on

welfare receipt through 1997 Personal Responsibility and Work Opportunity Act have provided single mothers

with more work incentives and promote their transitions from welfare to work. From 1984 to late 1990s, weekly

employment of single mothers increased by about six percentage points and their annual employment increased

by nearly nine percentage points (Meyer and Rosenbaum, 2001). The associations between policy reform and rise

of single mothers in late 1990s have been well researched in literature but most of them focus on EITC or TANF

1996 reform. Very few of them study the impacts of CTC on labor supply. One the one hand, the lack of study
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in 1997 introduction of CTC may be due to the fact that CTC was non-refundable, which means the tax liability

can only be reduced dollar for dollar to zero and will not generate a tax refund when the potential credit exceeds

the tax liability. 1997 CTC still had $10000 income threshold and provided benefit up to $500 per child, which

was considered too small to have enough impact on labor supply. On the other hand, unlike EITC, the CTC is

never capped by the number of eligible children in the household. Expected to have minor effects on labor supply,

introduction of 1997 CTC is still worthwhile to be studied to reveal the labor supply response to tax code among

families with different size. In 2001, CTC was made partial refundable, which means the tax filers will receive

a refund for the difference when the amount of the credit is larger than the tax liability. CTC has a more similar

structure to EITC and its maximum amount was increased and kept at $1000 afterwards. In 2009, the income

threshold of refundable CTC is decreased from $10000 to $3000, making it eligible for more low-income people.

Recent research still finds that the lowest income children are nearly entirely excluded from CTC credit,

and many children growing up in working class households are not eligible for the full credit (Goldin and Michel-

more, 2020). Moreover, policymakers have expressed interest in continuing to expand child-related credits, but

majority of studies focus on EITC expansions and use data from the 1980s and 1990s, during which ongoing

welfare reform and booming macro economy may overestimate the labor elasticity. The major changes in CTC

policy parameters in the 2000s allow me to apply data in more recent period to provide additional evidence on

whether this tax structure induces work incentives and whether the federal government should decrease income

threshold pf CTC, making CTC fully refundable in the future. Furthermore, single mothers with children in dif-

ferent age groups could response to the tax code differently. The large sample size in my paper enables me to

explore the heterogeneous effects on labor supply of mothers with children in various age groups and from dis-

tinct socioeconomic status. I contribute to the literature in three aspects. Firstly, to my best knowledge, this is the

first paper examining the effect of three important changes in CTC on maternal labor supply from 1997 to 2013,

which includes full period of available policy expansions. Second, I estimate the average labor supply effects on

single mothers in all stages of motherhood and the heterogeneous effects by children’s age. At last, I examine

the labor supply effects of refundable tax credit on mothers from higher socioeconomic status, who are typically

not studied in related literature. In extensive margin, the DID results show that the introduction of 1997 CTC

and partial refundability of 2001 CTC increase the likelihood of single mothers entering into the labor market

by 1.12 percentage points and 1.52 percentage points, respectively. The simulated estimates shows that $1000

increase in average CTC benefit raise the labor participation rate of single mothers by 1.1 percentage points. In
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intensive margin, the DID exhibits 0.52 hour increase in weekly hours of work induced by 2001 CTC reform. The

simulated estimates display that additional $1000 in average CTC lead to 0.37 hour rise in weekly working hours

of single mothers. The effects are driven by the single mothers with youngest child who are in 3-5 years old age

group. Their labor participation rate increases by 3 percentage points, nearly three times more than the effects

on all mothers, but there is no significant increase in their weekly working hours. I didn’t find any labor supply

changes among married mothers and college-educated mothers, who are expected to reduce labor supply due to

the lump-sum subsidy from CTC.

The paper is structured as follows. The next section presents the policy background and previous research

in CTC. The potential mechanism through which the CTC affect maternal labor supply is included in section

2. The section 3 describes the data set and sample selections process. The section 4 presents the identification

strategy and the section 5 shows the results, discussions and robustness check. The section 6 is the conclusion.

2 Background

2.1 Policy Background

CTC was implemented in 1998 tax year by the Taxpayer Relief Act of 1997. It provided households,

which have children younger than 17 years old, with a $500-per-child nonrefundable tax credit to relieve their tax

burden. The credits phase out at a rate of 5% for single household filers who earn more than $75000. Since 1997,

series of laws have adjusted key parameters of the credit. In 2001, CTC experienced the first major change with

the implementation of the Economic Growth and Tax Relief Reconciliation Act (EGTRRA). EGTRRA made the

credit partially refundable and the refundable part of CTC is referred to as the additional child tax credit (ACTC).

In 2001, CTC phases in as 10% of taxpayer’s earned income over $10,000 until the credit amount reaches its

maximum level. The maximum amount of the credit per child was increased to $600 in 2001 and it was planned

to rise until it reached $1,000 per child in 2010.

The subsequent expansion by Jobs and Growth Tax Relief Reconciliation Act of 2003 and Working Fam-

ilies Tax Relief Act of 2004 accelerated the implementation of EGTRRA. These acts expanded the maximum

amount of the credit to $1000 per child in 2003 and raise the phase-in rate to 15% of a taxpayer’s earned income

over $10,000 in 2004. The later reform in 2009 with the enactment of American Recovery and Reinvestment

Act reduced the minimum earning threshold to $3000, significantly extending the credit to more low-income
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families. In 2010 tax year, a single mother who earn $20000 a year with three children will get $2550 CTC

benefit ((20000 − 3000) × 15% = 2550). If the mother owe $1000 tax liability, she would get refund of $1550

(2550− 1000 = 1550) after filing child tax credit. The most recent changes in CTC come from Tax cuts and jobs

Act on 2017. The maximum non-refundable benefits was doubled to $2000 per child and the ACTC was increased

to $1400 per child. The earning threshold was further reduced to $2500. Figure 1 displays the changes in policy

parameters in 2001 and 2009 by the number of children. These expansions extend the availability of the subsidy

to more low-income families and increase the amount of the credits.

Unlike EITC, which has very similar trapezoid structure, CTC can be claimed without cap on the number

of children. Besides, the EITC provides tax credit starting with the first dollar of earnings while CTC still has a

minimum earning threshold. These differences make the CTC have longer phase-in range and reach to households

with higher income compared to EITC. By design, along the income distribution, CTC should phase in when EITC

phased out to offset the work disincentives due to the loss of EITC. Figure 2 shows the CTC and EITC schedule in

2017 tax year. The phase-in range of CTC for single parent with three children ends at $23000 while that of EITC

ends at $14040. CTC starts to phase out at $75000 but EITC begins to phase out at $18340. Overall, the partially

refundability of CTC makes families in the bottom decile of income distribution are ineligible for the CTC and

the majority of filers in the bottom thirty percent of the distribution are eligible for a partial credit (Goldin and

Michelmore, 2020). Meanwhile, families in the top 40 percent of the income distribution enjoy almost half of all

the CTC benefit (Maag et al., 2020). The basic facts show that the income of less poor and middle-class families

are within the phase-in range of CTC, allowing me to explore the potential labor supply effects in extensive and

intensive margin. On the contrary to EITC, which completely exclude families with high socio-economic status,

CTC could have possible negative effects on these families whose income fall in the plateau range.

2.2 Previous Study On Child-Related Tax Credit

There are few paper evaluating the employment effects of CTC. The most recent and relevant study is from

Lippold (2019), which uses the loss of CTC ($1000) when child turn 17 years old as an exogenous variation to

conduct regression discontinuity analysis for lower-income (yearly AGI less than $20000) single parent. Since

children who were born in December will lose CTC earlier than children who were born in January although they

are all 17 years old in a given tax year and there might be seasonal pattern in labor supply outcomes of their parents,

this study compares children in 14-16 cut off age groups with those in 17 cutoff age groups, combining traditional
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difference-in-difference with RD. The results suggest that the CTC increases labor supply by 8.4 percentage points

among low-income single parents of older children, and increases labor force participation by 9.6 percentage

points. My estimates differ from his in three aspects. Firstly, Lippold (2019) focuses on the data from 2001 to

2016, during which CTC experience major change in the policy parameter. I apply the data from 1991 to 2013,

covering additional timing when CTC was firstly implemented in 1997. In addition, extended period of data allows

me to conduct the event study and show the pre-poilcy trend of maternal labor supply. In addition, ,=mothers with

teenager children may be systematically different in labor supply decision from those with toddlers or infants. I

include children in all eligible age groups to not only get the average treatment effects on mothers experiencing

all stages of motherhood but also explore the heterogeneous effects varied by children’s age. Furthermore, larger

sample size allows me to study the heterogeneous effects and the labor supply response of the mothers from

distinct socioeconomic status.

Feldman et al. (2016) apply very similar RD strategy but focuses on higher-income (yearly AGI between

$20000 and $100000) households. This paper finds that the loss of CTC, which is an anticipated lump sump

changes in tax for individuals in their sample, reduces the reported wage income by 0.5 percent. Although Feldman

et al. (2016) don’t examine the labor supply outcome like working hours directly, the results imply an unexpected

decrease in labor supply. This study interprets it as tax confusion, which means tax payers misunderstand the

changes in tax liability as increases in marginal tax rate and thus reduce their labor supply. Wingender and

LaLumia (2017) use the exogenous variations from birth of children to examine the effects of child-related tax

benefits on labor supply of mothers. They find that mothers, who give birth on December and receive higher family

income after filing child-related tax in the same tax year, return a few months later and are 5-6 percentage points

less likely to work comparing to mothers who give birth on January. This study combines effect of EITC and CTC

on maternal labor supply. Besides, only focusing on mothers with new-born, whose labor force participation is

relatively low considering the child care need, is less representative.

In contrast to CTC, EITC is well studied in the literature and is found to have positive effects on labor sup-

ply of single mothers. The vast majority of these studies adopt the difference-in-difference method and a few of

them use instrumental variables to account for potential endogenous problems. Meyer and Rosenbaum (2001) use

D-I-D to compare the weekly and annually employment of single mothers with those of single childless women.

They find that EITC and other tax changes increased weekly employment by 4.4 percentage points and annual em-

ployment by 7.2 percentage points, accounting for over 60 percent of the 1984–1996 increase in the weekly and
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annual employment of single mothers. The elasticity of the participation rate is 1.07 for any employment during

the year and 0.83 for work in an average week. Grogger (2003) uses the variations in maximum benefits of EITC

by year and find that $2000 increase in the maximum EITC credit leads to 7.2 percentage point increase in em-

ployment and 2.5 weeks increase in weeks worked, which are consistent to the findings of Meyer and Rosenbaum

(2001). Bastian (2020) examine the effects of introduction of EITC in 1975 on maternal labor supply by applying

triple D-I-D. The author finds that this program increased maternal employment by 7 percent, representing an

elasticity of 0.43. Pilkauskas and Michelmore (2019) applies parameterized D-I-D and find that $1,000 increase

in the average EITC benefit increase employment among single mothers by 5.3 percentage points, implying the

elasticity of 0.14. This study states that EITC increase the labor supply in extensive margin as well: addition

$1,000 increase the number of hours worked per week of single mothers by 2 hours, and increase the likelihood of

working at least 35 hours per week by 3 percentage points. The results also show that the labor supply of mothers

with children under age of 3 are more elastic to EITC than those with adolescents aged 13 to 17 years. Chetty

et al. (2013) utilizes an unique method to proxy the knowledge of EITC and compare the wage earnings of fami-

lies located in zones with different levels of knowledge about EITC when they are eligible for much larger EITC

refund after first child birth. The authors proxy for knowledge based on bunching by self-employed individuals

around the first kink of the EITC, the point that maximizes net tax refunds. They assumes that individual living in

high-bunching areas have more knowledge than those living in low-bunching area, thus are more likely to claim

EITC. They find through the event study that women in high-bunching areas are likely to continue working after

child birth than those in low-bunching areas, indicating extensive margin elasticity of 0.2. Kleven (2019) also

uses event study and finds that across all single mothers, the elasticity of employment is 2.0 while the elasticity

of participation equals 1.7. Looney and Singhal (2006) focus on families with income from $35000 to $85000

per year. They use changes in dependents claimed to get the predicted marginal tax rate and then instrument the

actual net-of-tax wage rate with this predicted marginal tax rate. They find that one percent change in a family’s

net-of-tax wage rate (1-marginal tax rate) results in a 0.75 percent increase in family labor earnings, implying the

positive effects of tax credits, including EITC, on labor supply.

Because CTC has very similar trapezoid structure as EITC, it could have positive effects on maternal labor

supply as EITC. To get the average treatment effects on mothers, the difference-in-difference model doesn’t require

the sample selection based on children’s age, thus leading to more representative estimates. I will follow the main

DID identification strategy in EITC literature and the simulated method described in the paper of Pilkauskas and
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Michelmore (2019).

2.3 Why Could CTC Impact Maternal Labor Supply?

The trapezoid structure of CTC changes the budget constraints of tax filers. When the individuals’ income

is within the phase-in range, the positive substitution effects may outweigh negative income effects, causing

ambiguous positive effects on labor supply. However, if the tax filers’ income is within the plateau and phase-out

range, there will be merely negative income effects, leading to reduction in labor supply.

Age of eligible children might affect maternal labor supply response to work incentives induced by CTC.

Due to the high fiscal and time costs of child care for infants and toddlers (0-2 years old), mothers with very young

children tend to reduce labor supply or completely drop out of the labor market. Besides, they have strongest

emotional attachment to their young children compared to mothers with older children, These factors increase

their reservation wages and might lead to inelastic labor supply to work incentives followed by CTC expansions.

Single mother with teenager children (13-15 years old) have highest labor participation rates and weekly working

hours because their children are more mature and independent. However, it doesn’t necessarily indicates they are

the most elastic group towards CTC. Their older age and possible poorer health condition might deter them from

increasing labor supply and even decide to retire.

Compared to their peers, single mothers whose youngest children are between 3 and 12 years old are

expected to be more responsive to CTC in labor supply. The children in this age period need more educational

or recreational care than the basic care. Some of the pre-schoolers (3-5 years old) might be eligible for Head

Start or enroll in low-cost prekindergarten programs and all the children between 6 - 12 years old have access to

public compulsory education. These programs largely decrease the time costs of child care of their single mothers.

Relatives including grandparents could help to take care of children after school as well. Moreover, these groups

of single mothers are younger and might be healthier. The combination of these possibilities make single mothers

who have children aged 3 through 12 on the margin of employment and may have larger labor supply elasticity

facing the work incentives brought by CTC.

3 Data

I use the Survey of Income and Program Participation (SIPP) Core Module from 1991 panel to 2008 panel,

covering the interview year from 1991 to 2013. SIPP is a nationally-representative and short panel study with
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4-month recall period. The duration of each panel ranges from 2.5 years to 4 years. It contains the monthly

employment status,household income, age, race and other demographic information of individuals. I limit my

sample to mothers who are unmarried (never married, divorced, separated, or widowed) in the female head of

household, have at least one child younger than 17 years old and age 20 through 64 years old. I also require all

the mothers to be observed in the SIPP for 8 or more months to ensure that their household income indeed reflect

the full year values.

The reason for selecting the subsample of unmarried mothers is to use the groups whose household annual

income are more likely to fall into the phase-in range of CTC schedule and who have strongest incentives to

increase labor supply when experiencing CTC expansion. Figure 1 shows that in 2001, for three-children families,

the maximum amount of annual income in the phase-in range is $28000, which is also the highest income level

to be in the subsidy range among all periods. 1 Since CTC still has income threshold as low as $3000, I consider

$3000 to $30000 annual income as the phase-in range of CTC for all the single mothers. I got 23451 single mothers

in my sample and 40.18% of them earn less than $30000 but more than $3000 in 2013 dollars. In contrast, there are

only 15.64% of married mothers whose annual income is in the phase-in range (as shown in figure 6). Similarly,

existing EITC literature focus on the single mother subset because they make up approximately 48 percent of the

EITC eligible population (Eissa and Liebman, 1996) and are the largest group of taxpayers eligible for the it as

well.

The labor supply outcome variable in extensive margin is whether the individual is currently with a job for

at least one or more weeks in the reference month. The outcome in intensive margin is the usual hours worked per

week at current jobs in the reference month if the mother had job during the reference period 2. The demographic

control variables describe the race, education and age of mothers. I impute the number of children in the household

with six or more children to six to avoid the extreme values. Table 1 displays the summary statistics of my sample.

The mean labor participation rate in the sample is 68%, which is higher than 57.2% of all women in 2013 (Bureau

of Labor Statistics, 2014). The mean weekly working hours of single mothers is 25.59 hours, less than 36.0 hours

per week for all women in 2013 (Bureau of Labor Statistics, 2014). Te statistics show that single mothers are

more likely to be in the labor market because they lack child support but comparing to all women, they tend to

choose part-time jobs, which might be less secure. The average earnings of these single mothers are $33151 in

2013 dollars, less than the average $41066 of all women. The single mothers receive fewer years of education:

1$10000 earnings threshold for the refundable CTC was inflation adjusted after 2002 and the $3000 earning threshold is not adjusted for
inflation. Refundable part of CTC is inflation adjusted as well.

2The survey ask up to two jobs if the individual had more than one job
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14% of them are high school dropouts while average 6.3% of all women don’t finish high school. I use NBER

TAXSIM to get the CTC each mothers could file. The average CTC is $1048.6 and the average number of eligible

children is 2. Since the CTC benefit increase by fixed amount of credit per children if the mothers’ earnings are

in the plateau range, the less than $2000 mean CTC indicates that at least half of the mothers don’t receive full

credit.

4 Identification Strategy

4.1 Difference in Difference

Since the variations come from the number of children and generosity of CTC benefits by years, I firstly

use traditional difference in difference (D-I-D) to estimate the effects of exposure to CTC benefits on labor supply.

More specifically, I estimate the equation 1

Yict = β0 + β1Post1998 × θc + β2Post2001 × θc + β3Post2009 × θc + β4Xit + β5ηict + µc + φt + εict (1)

t denotes the year and month time period when the mother is interviewed. c means the number of kids younger

than 17 years old in the household. i denotes the individual. CTC was implemented in 1998, partially refundable

in 2001 and decreased in earnings threshold to $3000 in 2009. As a result, Post1998, Post2001 and Post2009 are

dummy variables indicating whether the mothers are interview year and month is after 1998 tax year, 2001 tax

year and 2009 tax year, respectively. Yict is a dummy variable equal to 1 if the mother i with c children has a job at

least one week in the reference month when it’s examined in extensive margin. Yict is replaced with hours worked

weekly when the labor supply is examined in extensive margin. θc indicates the number of children younger than

17 years old. Xit are the demographic control variables including mother’s race (Black, White, Others including

Asia and Native American), mother’s education (high school dropouts, high school degree, college degree) and

mother’s age (younger than 30 years old). µc is the number of children fixed effect, capturing the time invariant

unobserved factors that could correlate to the CTC benefit measurement variable. φt is the year fixed effect to

control for aggregated trend. I weigh my regression with the personal weight and the standard errors are clustered

at the household level because the variations come from the household.

After the 1996 welfare reform law was enacted, Temporary Assistance for Needy Families (TANF) fund

imposes work participation standards and time limits on welfare receipt to decrease the reliance on social as-
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sistance and promote work. The federal government also permits to waive certain federal work participation

standards under TANF and allowed states to undertake their alternative welfare-to-work strategy. In 1993, the

maximum amount of federal EITC doubled for families with one child and tripled for families with two or more

children. In 2009, the maximum amount of federal EITC increase by almost $500 for families with 3 or more

children. In addition, until 2013, 23 states including DC offer their own EITC, which is calculated as a percentage

of the federal credit. These policy changes provide working incentives for low-income families and omitting them

would cause upward bias to my estimates.

Then, I create two distinct state-year level dummy variables equal to 1 if the state implement welfare waiver

reform and offer state EITC program in the interview year, respectively. I also create two year dummy variables

indicating the 1993 federal EITC and 2009 federal EITC expansion. The labor demand in each states are also

controlled by the state unemployment rate. I contain four policy dummy variables, state unemployment rate and

the interaction of them with the number of children in ηict. In equation 1, β1, β2 and β3 measure the percentage

points change in labor participation rate or hours change in weekly working hours of mothers who are eligible

for different amount of maximum CTC varied by family size before and after the each of the three major CTC

reforms.

4.2 Event Study

The most important assumption of D-I-D model is the same trend in maternal labor supply variables among

the households with different family size before the policy was implemented. Thus I estimate the equation 2 to

test the parallel trend assumption.

Yict = β0 + βt

+15∑
t=−7

Y earDummyt × θit + α1Xit + α2ηict + µc + φt + εict (2)

Y earDummyt is a set of dummy variables equal to 1 if mother was interviewed in year t, which is from 1991 to

2013. If βt are not significantly different from zero in the pre-policy period, then I could conclude that there is no

significant difference in pre-policy trends between different family size structure and my strategy is valid.
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4.3 Simulated Changes in CTC

In equation 1, β1 to β3 imply the percentage points change in labor supply with one more eligible child in a

household but the increase in CTC benefits with one more eligible child is unknown. If the households owe fewer

taxes than the maximum CTC benefits they should have got based on the number of children claimed before 2001,

their tax liability is reduced to zero and they can’t receive all the benefits because CTC is not refundable yet. Even

if CTC becomes refundable after 2001, when the earnings income is low, they still can’t get the maximum child

tax credit. Thus, these coefficients can’t measure how much the change in CTC in dollar amount affect maternal

labor supply.

To better interpret the magnitude of the coefficients, I follow the strategy in Pilkauskas and Michelmore

(2019) and Hoynes and Patel (2018) to firstly predict simulate their CTC benefits based on the number of children

in the household and their interviewed tax year ,then I reconstruct the D-I-D strategy. I firstly select all the single

mothers in 1997, which is the pre-policy period, and inflate their household earned income with the Consumer

Price Index (CPI) for each year between 1998 and 2013, the tax years of interest. Because I only adjust the changes

in pre-policy income with inflation rates, the income distribution I get from 1997 sample will hold constant from

year to year and are not correlated to unobserved household characteristics that might relate to labor supply

outcomes. I then use NBER’s TAXSIM to calculate CTC benefits in each year with the inflated household income

in that tax year and the number of children in 1997. TAXSIM is a FORTRAN program for calculating liabilities

under US Federal and State income tax laws from individual data. Once I obtain measures of CTC in each year

for this 1997 sample of mothers, I collapse the sample into year and family size level. This produces a data set that

contains average CTC benefits for a given family size in a given year. Then I match this data set to my main sample

by year and number of eligible children residing in the household. Through this simulated method, changes in the

amount of CTC arise only from differences in policy parameters and the number of eligible children over time,

rather than any other external shocks that may change the income distribution. Setting the simulated CTC as new

independent variables, I estimate the equation 3 below:

Yict = β0 + β1SIMCTCict + β2Xit + β3ηict + µc + φt + εict (3)

SIMCTCict is the simulated amount of CTC for mother iwith c children in household in year t. All the estimates

are weighted with the SIPP personal weight and clustered at the household level. β1 indicates the percentage points
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change in labor participation rate or hours change in weekly working hours when average CTC increase by $1000.

I apply this similar process to get the simulated state-level EITC and federal EITC, which replace the state-year

EITC dummy, 1993 federal EITC dummy, 2009 federal EITC dummy and their interaction with the number of

children in the ηict.

5 Results and Discussion

5.1 Main Results

Table 1 shows the average yearly simulated CTC and actual CTC benefits for single mothers, which are

calculated with the real annual household income. All the amounts are in 2013 dollars. The average simulated

CTC is $978.3, slightly lower than the actual CTC benefits $1048.6. Table 2 displays the results from DID, which

examines the effects of each reform of CTC on maternal labor participation. The column (1) contains the number

of children and year fixed effects. The column (2) adds the mother’s demographic control variables and the column

(3) adds the state welfare reform as well as EITC reform controls. 3

Column (3) is my preferable result. My D-I-D estimates show that the implementation of 1998 CTC

increases the labor participation rate of single mothers by 1.12 percentage points and the partially refundable

reform in 2001 increases the maternal labor participation by 1.52 percentage points. The coefficients are significant

at 5% confidence interval. The decrease of earning threshold in 2009 is positively associated with increase in

labor participation but the coefficient is not significant. Table 2 also displays the labor supply outcome in intensive

margin: the partial refundability in 2001 increases the hours worked per week by 0.52 hours at 10% confidence

interval. There are positive correlation between the other two changes in CTC and the weekly working hours, but

the coefficients are not significant and the magnitude is small. The estimates from simulated D-I-D are shown in 3:

$1000 increase in CTC average benefits lead to 1.1 percentage points crease in labor participation rates and 0.37

hour increase in weekly working hours. The effect on labor participation is significant at 5% confidence interval

while that on weekly working hours is significant at 10% confidence interval after controlling for state-year level

policy controls.

The figure 3 and figure 4 show the event study of single mother’s labor supply in extensive and intensive

margin, respectively. The red line indicates one year before the implementation of CTC and is set to be zero. The

3I also try to add the the number of children specific linear time trend. However, if CTC affects not only point-in-time maternal labor
supply, but also the trends in maternal labor supply over time, then these number-of-child-specific time trends may be “over fitting” the model.
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drop of single mothers who are tracked less then 8 months lead to the loss of observations of year 2000. Since

the coefficients are not significantly different from zero before the policy, there is no different trend in outcomes

among households with different family size. As a result, I can conclude the parallel trend assumption is held and

my estimate is valid.

With respect to pre-policy pre-tax earnings, the elasticity of labor supply in extensive margin from my

parameterized DID is 0.514 and the elasticity of labor supply in intensive margin is 0.435. Compared to the

previous relevant study, the magnitude in extensive margin is very similar to Lippold (2019), which concludes the

elasticity is 0.59 in extensive margin. The magnitude in intensive margin also approach to Feldman et al. (2016),

which implies elasticity 0.3. However, the Feldman et al. (2016) focus on households whose household income

is over the CTC phase-in range and consider CTC as a lump sum subsidy. It may be more reasonable to compare

the coefficients with those in EITC literature. Meyer (2002) estimates elasticity in intensive margin as 0.83 and

Hoynes and Patel (2018) conclude the elasticity from 0.26 to 0.47. I would claim that my estimates are still within

the reasonable range among the EITC studies.

Among these three changes in CTC, the 2001 partially refundability is the most effective reform to promote

maternal labor supply in both extensive and intensive margin. I don’t get any significant positive effects of 2009

CTC reform. The decreased income threshold make more individuals eligible for the CTC but it doesn’t neces-

sarily mean that these additional mothers are all on the margin of entering into the labor market where the labor

demand is at its historically low level after the great recession. Although I controlled for the state-level unemploy-

ment rate and the year fixed effects to account for the doomed labor market, the noisy estimates in equation 1 still

couldn’t get rid of the potential negative effects of the great recession on employment.

5.2 Potential Threats to Identification Strategy

5.2.1 Changes in Demography Due to the Policy

One of the variations in my D-I-D come from the number of children in the household. However, single

mothers in different demographic groups might change their fertility decision facing the CTC benefits, thus causing

possible bias to the estimates. For example, if less educated mothers with lower ability decide to have more

children to take advantage of the CTC and this change in fertility decision has largely altered the demographic

composition in my sample, then there will be downward bias in my estimates. Thus, I follow the equation 2 and

4∆% in pre-policy labor participation rates/∆% in pre-policy pre-tax earnings = (1.1/62.75)/(1000/29170)
5∆% in pre-policy weekly working hours /∆% in pre-policy pre-tax earnings=(0.37/25.13)/(1000/29170)
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conduct the balancing test by regressing the demographic control variables on the simulated CTC benefits. The

results in table 4 show that there is no significant changes in mother’s race and mother’s age. The population of

high school educated mothers rises by 1.24 percentage points with $1000 increase in average CTC benefits. First,

I control for the mother’s education in all my estimates. Moreover, I conduct the similar estimates in only high

school educated mothers and the results are not significant. Overall, I don’t find the significant change in labor

supply within the high school educated mother sub sample, alleviating the worries that changes in demographic

composition might affect the maternal labor supply.

5.2.2 Possible Change in Fertility

Although there is no previous study examining the CTC and fertility directly, some paper (Baughman and

Dickert-Conlin (2003); Azmat and González (2010)) find evidence that EITC have positive effects on first birth of

women but no effect on higher order birth (Baughman and Dickert-Conlin, 2009). Other studies do found positive

effects on higher order birth, but the impacts only exhibit among white married mothers (Duchovny, 2001). There

is no evidence of any increase in fertility for single women (Brewer et al., 2008). My sample only includes single

mother who have at least one child. Therefore, I won’t expect any fertility effects induced by changes in CTC

benefits.

To directly reduce the concern of possible endogenous fertility, I examine effects of CTC on fertility by

replacing the outcome variables in equation 3 with the dummy variable equal to 1 if there is a child younger than

1 year old residing in the household. The results shown in table 5 indicate positive association between CTC and

fertility but the coefficient is not significant and the magnitude (0.04 percentage points per $1000 increase in CTC)

is very small. Figure 5 displays the event study for fertility. All these coefficients are not significantly different

from zero before and after CTC reforms, implying that the CTC won’t significantly increase the fertility rates of

single mothers who already have at least one child.

5.3 Heterogeneous Effects

Next, I conduct heterogeneous analysis beyond the single mothers sample. The reason to do this is to firstly

show that the labor supply effects are concentrated in the groups whose earnings are within the phase-in range of

CTC. In addition, by exploring heterogeneity, I’m able to study the effects of CTC on labor supply of mothers

who are married, college-educated and come from higher social-economic status.
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In 6, the X-axis is the percentage of mothers who are in the phase-in range and the Y-axis is the coefficients

of maternal labor supply in extensive margin. I regress the labor participation rate on simulated CTC for Black,

White, Other race, married, high-school dropouts, high-school educated, college educated and all mothers sample.

The phase-in range is from $3000 to $30000 in 2013 dollars. The estimates follow the main specifications. The

plot shows the trend that the more mothers whose earnings fall into the phase-in range in each sub sample, the

larger the coefficients are. There are only two significant coefficients: among black mothers, 36.2% of them are

within the phase-in range and $1000 increases in average CTC benefits will lead to 3.15 percentage points increase

in their labor participation rate. Compared to all the single mothers, black mothers adjust their labor supply more

facing work incentives from CTC benefits but are slightly lower considering the rate in the phase-in range. I

still choose single mother sample in my main results because it contains more individuals who have most work

incentives.

For mothers who are college-educated or who are married, vast majority of them (90%) are either in the

plateau or phase-out range. They consider CTC benefit as either a lump-sum subsidy or a subsidy reduced with

more household income, thus they will experience pure negative income effect and are predicted to decrease

labor supply. However, there are still insignificant but positive and minor correlation between average CTC and

labor participation rate for these mothers who are from higher socioeconomic status. $1000 increase in CTC

are correlated with 0.11 percentage point increase in labor participation for college-educated mothers and 0.14

percentage point increase in labor participation for married mothers. These positive correlation are not studied in

EITC literature because large proportion of mothers from high socio-economic status are completely excluded by

the EITC. This results might shed light on the impacts of tax credit on labor supply for higher-income households,

who still have some portion in the phase-in range and most of whom don’t reduce the labor supply because of the

lump-sum subsidy by CTC.

Children’s age is another crucial factor that affect single mother’s labor supply response to work incentives

induced by CTC. Then I divide the single mothers sample into four groups based on the age of their youngest

child. The age of youngest child in the each group is 0-2 years old, 3-5 years old, 6-12 years old and 13-16 years

old, respectively. I rerun the regression in these sub-samples following the equation 3. Table 6 shows that for

mothers whose youngest child is between 3 to 5 years old, additional $1000 CTC lead to 3 percentage points

increase in labor participation rate at 5% confidence interval and are associated with 0.77 hour increase in weekly

working hour, although the latter is not significantly different from zero. The magnitude is approximately three
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times larger than that of single mothers’ full sample.

As shown in table 7 to 9, there are no significant labor supply effects on mothers whose youngest children

are toddlers (0-2 years old) or teenagers (13-16 years old). Single mothers with young children may spend more

time on the basic child care activities and have most attachment to their young children, thus they are not respon-

sive to the work incentives. Mothers with teenagers children are older comparing to any other sub groups6 and

might have larger possibility to retire or live on child support. The unexpected insignificant result for mothers

whose youngest children is 6-10 years old is partly due to the fact that these 78% of these single mothers are

already in the labor market and worked 28.95 hours per week, which is higher than the average hours of all single

mothers.

5.4 Placebo Test

With 40% increase in employment rate for never married mothers and 12% rise for divorced mothers, labor

supply of single mother has increased a lot from 1990 to 2000, but there are concerns that this increase is not

driven by CTC alone. The potential upward trend of divorce rate and education attainment level for all women at

the same period might also contribute to the rise in maternal labor supply. In that case, even without the CTC, the

demographic changes in the whole female population might cause the increase in labor supply.

Since CTC is only eligible for families with children younger than 17 years old, the single childless women

should be a proper counterfactual to examine whether it’s the CTC that cause the rise in maternal labor supply. As

a result, I randomly assign the number of eligible children to single and childless women, then regress the placebo

simulated CTC on their real labor supply follow the main specification in equation 3. I replicate this process for

100 times and get 100 placebo coefficients. At last, I plot the kernel density of these coefficients and show it

in figure 7 and 8. The red lines in both figures are the true effects on single mothers and the black lines are the

90% critical value of the placebo kernel density function. The real coefficient for labor participation of single

mothers 0.011 lies out of the 90% kernel critical value 0.0082 while the real effects on weekly working hours 0.37

lies out of the placebo critical value 0.28. Thus, I can conclude that the placebo test reject the null hypothesis,

and CTC has significantly different effects on single mothers from single and childless women, implying a valid

identification.
6The mothers with teenager child is 44 years old on average.The mean age for mothers whose youngest child is 0 - 2 is 29.
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5.5 CTC and Child Care Arrangement

5.5.1 Child Care

CTC leads to increase in labor supply of single mothers and the effects are driven by mothers whose

youngest children are preschoolers. If these single mothers enter into the labor market or increase their working

hours, their time use and child care activities could be changed. In addition, the preschool aged children are in a

crucial stage when their cognitive and learning ability experience significant change. There are studies showing

that the quality and stability of child care play an important role in the physical health (Herbst and Tekin, 2011)

and behavior development (Herbst and Tekin, 2010). Therefore, it’s important to answer several questions in

further research: who will take care of their younger children during the work time? Does these non-parental

child care have any addition effects on children? Furthermore, researchers argue that child care costs impede

single and married mothers’ labor force participation behavior (Kimmel, 1998). CTC is not intended to provide

direct subsidy to the use of paid child care. Likewise, this paper doesn’t plan to show that the increased maternal

labor supply induced by CTC is through the mechanism of utilization of non-parental child care services, either.

However, the additional examination of the non-parental child care utilization still could clarify who will take care

of the children and what might be improved for CTC.

Child care is most costly for children younger than 5 years old because they need more care comparing

to older children and there are fewer public and cheap programs for them except for Head Start or state-level

universal pre-school like Oklahoma and Florida. As more single mothers are working, the parental care are

expected to decrease but due to their limit budget and the smaller absolute amount of CTC, I expect that they are

more likely to rely on relative care, which is less expensive compared to formal market care. To further study the

potential effects of CTC on child care arrangement,I replace the labor supply outcomes with child care outcomes

and rerun the simulated regression.

5.5.2 SIPP Topical Module and Method

The child care outcomes come from Survey of Income and Program Participation (SIPP) topical module.

At each follow-up survey ,the SIPP administers a topical module that asks detailed information about a specific

topic in certain waves within a single panel. I use SIPP child care topical module from panel 1991 to panel 2008,

which were cross-sectional and cover the year from 1991 to 2011. In SIPP topical module, the guardian or parent

of child is asked which type of child care arrangement this child spent his/her most of the hours last month when
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this parent/guardian was working or was enrolled in school. I limit my sample to single mothers with at least one

child younger than 5 years old, which is the minimum age for free public kindergarten.

I collapse the simulated CTC benefits calculated from SIPP core module sample to year and family size

level following the method described in section 4.3. Then I merge it with the SIPP topical module containing the

child care arrangement information. Next, I regress the child care outcome variables on simulated CTC based on

equation 3. I categorize the child care arrangement into four types: parental care, paid day care facilities, relatives

of child and other non-relatives of child including part-time babysitters or neighbors. The detailed description of

the outcomes and data set are in the appendix.

5.5.3 Results

Table 11 implies that single mothers are less likely to take care of their children at work or ask the help for

the other parent of the children. More specifically, every $1000 increase in average CTC decrease the possibility

of the children being taken care of by the parent by 5.29 percentage points. This might be explained by the

increase in labor participation followed by the CTC reforms. Table 10 shows that there is an unexpected reduction

in the usage of paid center-based or family-based day care facilities. $1000 increase in CTC benefits leads to

6.57 percentage points decrease in the use of daycare center. I interpret this decrease in the daycare usage by

the increasing expenses of the paid child care services and the rising of Head Start and public preschools for

children from poor families. By contrast, as shown in table 13, $1000 increase in average CTC contribute to 13.4

percentage points increase in the possibility of children being looked after by their relatives. The estimates indicate

that working single mothers have to turn to children’s grandparents for help because it’s the most affordable child

care arrangements considering their limit budget. I didn’t find any impacts of CTC on the use of other paid

informal care.

In general, I find that single mothers tend to decrease the time spent on parental child care and are more

likely to ask children’s relatives for help when they are at work. The reduction in the usage of paid day care

centers might imply the inadequacy of the CTC in supporting child care. Nevertheless, CTC is never designed to

provide direct subsidy to paid child care arrangements. There are nonrefundable Child and Dependent Care Credit

(CDCTC) and state-level child care subsidy program for low-income families as well. Thus, I won’t expect CTC

significantly alter the consumption of child care services. Instead, I would consider my estimates on child care as

another view about the evaluation of effectiveness and generosity of CTC.
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6 Conclusion

Partially refundable Child Tax Credit provides work incentives for individuals whose income falls within

the phase-in range. Series of expansions afterwards extend its generosity and availability for more individuals

from lower socioeconomic status. By applying the difference-in-difference and simulated analysis exploring the

policy changes in CT over the last 20 years, I illustrate that 1997 implementation of CTC and 2001 partially

refundable CTC have the most positive effects on the labor supply of single mothers. Their possibility to be

employed and weekly working hours are significantly increased. Single mothers with preschool (3-5 years old)

aged child exhibited the most elastic labor supply and the elasticity is nearly three times of the that observed for

all single mothers. I don’t find any significant effects of CTC on mothers with infants (0-2 years old) or teenager

children (13-16 years old). These findings were robust to controlling for several federal and state-level controls

and the placebo test using single childless women is also valid to conclude a causal effect. I didn’t find any effects

among college-educated and married mothers, who are from higher socioeconomic status and are not studied in

refundable tax credit literature.

The elasticity of 0.5 in my paper approaches to the elasticity of 0.59 estimated in Lippold (2019) studying

the CTC and is slightly less than the elasticity of 0.83 in Meyer (2002) examining EITC. Because of the lack

of income threshold in refundability and larger maximum amount, EITC are expected to exhibit more working

incentives and thus stronger positive effects on maternal labor supply. However, nowadays, the absolute maximum

amount of CTC per child is increased to $1400 for refundable part and $2000 for non-refundable part after Tax

Cuts and Jobs Act of 2017. The average number of eligible children in a single-mother household is two in my

sample, therefore the magnitude of the effect would double. My estimates indicates that the CTC for each child

would increase the labor participation rate of single mothers by 2 percentage points and the weekly work hours

by 0.74 on average. At the same time, 77.3% of unmarried mothers were in the labor force and the annual median

wage of single mother is $45128. The additional mothers entering into the labor market would account for 3%

of all the working unmarried mothers and contribute to $915 increase in the earnings for mothers who are in the

labor market.7 As more single mothers become employed, their children might be lifted from poverty and have

better outcomes in both physical health and cognitive development.

In sum, my paper suggests the positive effects of CTC, a tax credit targeting less poor families, on the labor

supply of single mothers in both extensive and intensive margin. My paper fills the literature gap by examining

7Assume that these single mothers worked full time and the median hourly wage would be $22.
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the average and heterogeneous effects of CTC. The finding that elasticity varied by children’s age provide another

insights on the policy design. The future expansion of CTC targeting at mothers with younger children might

receive higher return given their stronger response to the working incentives. In addition, I don’t find any negative

effects on mothers who are from high SES and receive CTC as a lump-sum subsidy. It implies that the future

expansion in CTC won’t prevent these single mothers from working.
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Figure 1: CTC Benefit Schedule Reform

Note: Author’s calculations. Calculations assume no unearned income or itemized deductions
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Figure 2: CTC and EITC - 2017

Note: Author’s calculations. Calculations assume no unearned income or itemized deductions
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Figure 3: Event Study for Labor Participation of Single Mothers

Note: 1. Model controls for education, age, race of mothers and state-year level policy variables. Model includes year fixed effects and

number of children fixed effect.

2. CTC was implemented in 1998 tax year.
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Figure 4: Event Study for Weekly Working Hours of Single Mothers

Note: 1.Model controls for education, age, race of mothers and state-year level policy variables. Model includes year fixed effects and number

of children fixed effect.

2. CTC was implemented in 1998 tax year.
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Figure 5: Event Study for Fertility of Single Mothers - All Mothers Sample

Note: 1.Model controls for education, age ,race of mothers and state-year level policy variables. Model includes year fixed effects and number

of children fixed effect.

2. CTC was implemented in 1998 tax year.
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Figure 6: Heterogeneous Effects and Percent of Mothers in Phase-in Range

Note: 1.Model controls for education, age ,race of mothers and state-year level policy variables. Model includes year fixed effects and number

of children fixed effect.

2. CTC was implemented in 1998 tax year.
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Figure 7: Placebo Test on Single Childless Women - Work

Note: 1.Model controls for education, age ,race of mothers and state-year level policy variables. Model includes year fixed effects and

number of children fixed effect.

2. I assign random number of children to single childless women and rerun the regression following equation 1. I replicate this process for

100 times and got the kernel density function.

3. The red line indicates the real coefficients of single mothers (0.011) and the black line is the 90% critical value 0.0082
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Figure 8: Placebo Test on Single Childless Women - Weekly Working Hours

Note: 1.Model controls for education, age ,race of mothers and state-year level policy variables. Model includes year fixed effects and

number of children fixed effect.

2. I assign random number of children to single childless women and rerun the regression following equation 1. I replicate this process for

100 times and got the kernel density function.

3. The red line indicates the real coefficients of single mothers (0.37) and the black line is the 90% critical value (0.28)
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Table 1: Summary Statistics

Mean Std.Dev. Obs

Outcome variables
Labor participation 0.68 0.47 529333

Weekly working hours 25.59 18.82 529333

Economic wellbeing
Earning ($2013, 1991- 2013) 33151.03 34566.89 529333
Earning ($2013, 1991-1998) 29170.66 30750.4 140478

Child Tax Credit
Simulated CTC (2013 dollars) 978.30 595.46 388859
Household CTC (2013 dollars) 1048.60 1036.66 388859

Key independent variable
Number of Children under 17 1.92 1.09 529333

Controls
White 0.63 0.48 529333
Black 0.32 0.47 529333
Other 0.05 0.22 529333

Proper (20-29 years old) 0.33 0.47 529333
Old (30 or above years old) 0.67 0.47 529333

HS Dropouts 0.14 0.34 529333
High School 0.53 0.49 529333

College 0.32 0.47 529333

30



Table 2: Effects of CTC on Maternal Labor Supply Single Mothers- DID

(1) (2) (3) (4) (5) (6)
Work Work Work Weekly Hours Weekly Hours Weekly Hours

Post1998 × θit 0.00895 0.0172∗∗∗ 0.0112∗∗ 0.253 0.561∗∗∗ 0.311
(0.00545) (0.00524) (0.00537) (0.212) (0.203) (0.205)

Post2001 × θit 0.0271∗∗∗ 0.0208∗∗∗ 0.0152∗∗ 1.027∗∗∗ 0.809∗∗∗ 0.524 ∗

(0.00736) (0.00705) (0.00748) (0.288) (0.275) (0.296)

Post2009 × θit 0.00710 0.00624 0.0116 0.194 0.158 0.0834
(0.00762) (0.00745) (0.0102) (0.299) (0.291) (0.410)

Year Fixed Effects Yes Yes Yes Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes Yes Yes Yes
Controls No Yes Yes No Yes Yes
State-year level policy controls No No Yes No No Yes
Pre-policy mean 0.63 24.4
N 529333 529333 529333 529333 529333 529333

Standard errors in parentheses
∗ p < 0.10,∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, age and race of mothers.

2. Estimates are weighted with person’s weight and standard errors are clustered at the household level

3. State-year level policy controls include state EITC indicator, federal EITC reform indicator, state waiver reform indication and state

unemployment.All the controls interacts with number of children
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Table 3: Effects of CTC on Maternal Labor Supply Single Mothers - Simulated

(1) (2) (3) (4) (5) (6)
Work Work Work Weekly Hours Weekly Hours Weekly Hours

SimulatedCTC($1000) 0.0179∗∗∗ 0.0169∗∗∗ 0.0110∗∗ 0.630∗∗∗ 0.593∗∗∗ 0.37∗

(0.00524) (0.00501) (0.00494) (0.208) (0.199) (0.197)
Year Fixed Effects Yes Yes Yes Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes Yes Yes Yes
Controls No Yes Yes No Yes Yes
State-year level policy controls No No Yes No No Yes
Pre-policy mean 0.63 24.44
N 529333 529333 529333 529333 529333 529333

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, age and race of mothers.

2. Estimates are weighted with person’s weight and standard errors are clustered at the household level

3. State-year level policy controls include state EITC indicator, federal EITC reform indicator, state waiver reform indication and state

unemployment.All the controls interacts with number of children

Table 4: Balancing Test - Mother’s Education, Race and mother’s age

(1) (2) (3)
High School Black 20-29 years old

Simulated CTC 0.0124∗ 0.0101 -0.0055
(0.0059) (0.0062) (0.0056)

Year Fixed Effects Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes
Controls Yes Yes Yes
State-year level policy controls Yes Yes Yes
N 529333 529333 529333

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 5: Effects of CTC on Fertility of Single Mothers - Parametric DID

(1) (2) (3)
New Born New Born New Born

SimulatedCTC ($1000) 0.0035 0.0003 0.0004
(0.0004) (0.0004) (0.0004)

Year Fixed Effects Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes
State-year level policy controls No Yes Yes
Controls No No Yes
N 528570 528570 528570

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, age and race of mothers.

2. Estimates are weighted with person’s weight and standard errors are clustered at the household level

3. State-year level policy controls include state EITC indicator, federal EITC reform indicator, state waiver reform indication and state

unemployment.All the controls interacts with number of children

Table 6: Effects of CTC on Labor Supply of Single Mothers with 3-5 year-old children - Parametric DID

(1) (2) (3) (4)
Work Work Weekly Hours Weekly Hours

SimulatedCTC ($1000) 0.0333∗∗∗ 0.0300∗∗ 0.902 ∗ 0.769
(0.0125) (0.0124) (0.493) (0.484)

Year Fixed Effects Yes Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes Yes
State-year level policy controls Yes Yes Yes Yes
Controls No Yes No Yes
Mean 0.67 25.24
N 103021 103021 103021 103021

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, age and race of mothers.

2. Estimates are weighted with person’s weight and standard errors are clustered at the household level

3. State-year level policy controls include state EITC indicator, federal EITC reform indicator, state waiver reform indication and state

unemployment.All the controls interacts with number of children
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Table 7: Effects of CTC on Labor Supply of Single Mothers with 0-2 year-old children - Parametric DID

(1) (2) (3) (4)
Work Work Weekly Hours Weekly Hours

SimulatedCTC ($1000) 0.00262 0.00407 -0.128 -0.0763
(0.00885) (0.00834) (0.331) (0.314)

Year Fixed Effects Yes Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes Yes
State-year level policy controls Yes Yes Yes Yes
Controls No Yes No Yes
Mean 0.55 20.64
N 157659 157659 157659 157659

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, age and race of mothers.

2. Estimates are weighted with person’s weight and standard errors are clustered at the household level

3. State-year level policy controls include state EITC indicator, federal EITC reform indicator, state waiver reform indication and state

unemployment.All the controls interacts with number of children

Table 8: Effects of CTC on Labor Supply of Single Mothers with 6-12 year-old children - Parametric DID

(1) (2) (3) (4)
Work Work Weekly Hours Weekly Hours

SimulatedCTC ($1000) 0.000898 -0.00138 -0.0164 -0.0491
(0.0125) 0.0122) (0.515) (0.506)

Year Fixed Effects Yes Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes Yes
State-year level policy controls Yes Yes Yes Yes
Controls No Yes No Yes
Mean 0.75 28.27
N 177945 177945 177945 177945

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, age and race of mothers.

2. Estimates are weighted with person’s weight and standard errors are clustered at the household level

3. State-year level policy controls include state EITC indicator, federal EITC reform indicator, state waiver reform indication and state

unemployment.All the controls interacts with number of children
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Table 9: Effects of CTC on Labor Supply of Single Mothers with 13-16 year-old children - Parametric DID

(1) (2) (3) (4)
Work Work Weekly Hours Weekly Hours

SimulatedCTC ($1000) 0.0202 0.0181 0.454 0.359
(0.0289) (0.0276) (1.23) (1.18)

Year Fixed Effects Yes Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes Yes
State-year level policy controls Yes Yes Yes Yes
Controls No Yes No Yes
Mean 0.78 29.94
N 89939 89939 89939 89939

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, age and race of mothers.

2. Estimates are weighted with person’s weight and standard errors are clustered at the household level

3. State-year level policy controls include state EITC indicator, federal EITC reform indicator, state waiver reform indication and state

unemployment.All the controls interacts with number of children

Table 10: Effects of CTC on Child Care Arrangement - Daycare

(1) (2) (3)
Daycare Daycare Daycare

SimulatedCTC ($1000) -0.0609 -0.0626 -0.0657∗

(0.0426) (0.0406) (0.0366)
Year Fixed Effects Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes
Controls No Yes Yes
State-year level policy controls No No Yes
Mean 0.26
N 8480 8420 8420

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, marital status and age of mothers as well as the race of child.

2. Estimates are weighted with personal weight of child and standard errors are clustered at the household level.
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Table 11: Effects of CTC on Child Care Arrangement - Stay-at-home Parent

(1) (2) (3)
Stay-at-home Parent Parental Care Parental Care

SimulatedCTC ($1000) -0.0395 -0.0425 -0.0529∗∗

(0.0310) (0.0302) (0.0268)
Year Fixed Effects Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes
Controls No Yes Yes
State-year level policy controls No No Yes
Mean 0.12
N 8480 8420 8420

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, marital status and age of mothers as well as the race of child.

2. Estimates are weighted with personal weight of child and standard errors are clustered at the household level.

Table 12: Effects of CTC on Child Care Arrangement - Other Care

(1) (2) (3)
Other Care Other Care Other Care

SimulatedCTC ($1000) -0.00326 -0.00946 -0.0158
(0.0228) (0.0229) (0.0245)

Year Fixed Effects Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes
Controls No Yes Yes
State-year level policy controls No No Yes
Mean 0.09
N 8480 8420 8420

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, marital status and age of mothers as well as the race of child.

2. Estimates are weighted with personal weight of child and standard errors are clustered at the household level.
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Table 13: Effects of CTC on Child Care Arrangement - Relatives

(1) (2) (3)
Relatives Relatives Relatives

SimulatedCTC ($1000) 0.104∗∗ 0.115∗∗ 0.134∗∗

(0.0526) (0.0563) (0.0536)
Year Fixed Effects Yes Yes Yes
Number of children Fixed Effects Yes Yes Yes
Controls No Yes Yes
State-year level policy controls No No Yes
Mean 0.52
N 8480 8420 8420

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Note: 1. Demographic controls include education, marital status and age of mothers as well as the race of child.

2. Estimates are weighted with personal weight of child and standard errors are clustered at the household level.
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Appendices

SIPP topical module asks which type of child care facilities the children spent their most time in when their

legal guardian worked. There are several options of child care arrangement: parental care, the center-based and

family-based day care center, children’s relatives including siblings and grandparents, and the other child care like

neighbors, friends and babysitters, etc. The descriptive statistics in table A1 display that 52% of child are looked

after by relatives, 26% of child are enrolled in day care facilities, 12% of child are taken care of by the other parent

and 9% of child are babysat by non-relatives individuals.

Table A1: Summary Statistics

Mean Std.Dev. Obs

Outcome variables
Day Care 0.26 0.44 8459

Parental Care 0.12 0.33 8459
Other Paid Care 0.09 0.29 8459

Relative 0.52 0.50 8459

Controls
Black 0.28 0.45 8963

American Indian 0.01 0.12 8963
Asian 0.08 0.27 8963
White 0.63 0.48 8963

High School 0.49 0.50 8888
High-school Dropouts 0.16 0.24 8888

College 0.35 0.45 8888
<30 years old 0.56 0.50 8963
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