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Abstract

The Earned Income Tax Credit (EITC) expansion in 1993 has substantially
increased the benefit available to a family with two or more children
compared to a family with one child and to a family with no children.
Using national survey data and this differential increase in EITC benefits,
this study examines the effect of the 1993 EITC expansion on the labor
supply of unmarried women. | find that the 1993 expansion has
substantially increased the labor force participation of those women with
two or more children. Moreover, the increase in the participation rate
was mainly from less-educated women, the target population of the EITC
program. Regarding the hours of work, | find evidence that the expansion
increased total hours worked by all unmarried women. However, | find
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no evidence of statistically significant changes in annual hours worked by
currently unmarried female workers.

Keywords
Earned Income Tax Credit, labor supply, unmarried women

I. Introduction

The Earned Income Tax Credit (EITC) is a refundable income tax credit
instituted in 1975 that targets low- and middle-income working families
in the United States. The tax credit is paid as a lump sum along with the
annual tax return. Working as an earnings subsidy, in theory, an expanded
EITC will encourage labor force participation but may increase or decrease
hours worked by EITC-eligible taxpayers who are already in the labor force,
depending on the range of the EITC in which their income falls before the
expansion. As a result, the EITC effect on total hours of work is an
empirical question.

Due to a substantial increase in the labor force participation of unmarried
women during the 1990s, and to avoid the complex joint labor supply deci-
sions of husband and wife, most of the existing EITC studies focus on the
labor supply decisions of unmarried women (with the exception of Dickert,
Houser, and Scholz 1995; Eissa and Hoynes 2004; Heim 2005). Using the
different amounts of tax credits available to families with children and those
without children as the identification strategy, the previous studies of the
labor supply response to the EITC find that its expansions increased
the labor force participation of single mothers. However, they do not find
statistically significant effects on hours worked.'

With a substantial expansion of the EITC program in the 1990s, the
EITC has become the largest cash-transfer program for low-income fami-
lies in the United States. Between 1990 and 2000, real spending on the
EITC increased from $11.3 billion to $36.6 billion (in 2005 dollars). In
2000, more than 19.2 million families benefited from the tax credit. The
rapid growth of the EITC is attributable to its expansion in 1993, as part
of the Omnibus Budget Reconciliation Act of 1993 (OBRA-93). From
1994 to 1996, when the 1993 expansion was fully phased in, the EITC costs
the federal government more than $96.9 billion (U.S. House of Representa-
tives 2004).

OBRA-93 significantly increased the maximum credits available to a
family with two or more children relative to those given to a family with

Downloaded from pfr.sagepub.com at NAT CHENGCHI UNIV on May 3, 2011


http://pfr.sagepub.com/

Adireksombat 13

one child or no children. In 2005 dollars, the difference between the max-
imum credits available to a family with two or more children and a family
with one child rose from $105 in 1993 to $1,745 in 1996, when OBRA-93
became fully effective. Likewise, relative to the case of a family with no
children, the difference rose from $2,042 in 1993 to $4,024 in 1996. The
expansion also substantially increased the subsidy rate and the beginnings
of the phase-out range for a family with two or more children. From
1993 to 1996, the relative difference between the subsidy rate available
to a family with two or more children and that available to a family with
one child increased from 1 to 6 percentage points. Compared to the case
of a family with no children, the difference in the subsidy rate rose from
19.5 to 32.35 percentage points. Moreover, the relative size of the flat range,
the phase-out rate, and the income cutoff for receiving the EITC were
expanded substantially for a family with two or more children relative to
a family with one child or no children.

The purpose of this study is to examine the effectiveness of the 1993
EITC expansion in increasing the labor supply of unmarried women. To
identify the effect, this study uses a differential expansion in the EITC that
favored a family with two or more children over a one-child family and a
childless family. Thus, I test whether the 1993 EITC expansion resulted
in differential changes in the labor supply of unmarried women with two
or more children (the TwoPlus group) compared to those with no children
(the NoChildren group) and those with one child (the OneChild group).

To examine the effect of the EITC on hours worked, previous studies
focus on hours worked by those who are already working and find that the
EITC has a slightly negative effect on hours worked by current workers
(Hotz and Scholz 2003). Instead, this study focuses on the net effect of the
EITC on total hours worked by all unmarried women. Moreover, this study
accounts for the major welfare reform of 1996, which is another important
government policy that significantly encourages labor supply among low-
income people.” Failure to control for welfare reform may overestimate the
effects of the EITC expansion.

Using data from the March Current Population Survey (CPS) during the
1990s, results suggest that after the 1993 EITC expansion, the TwoPlus
group increased its probability of labor force participation relative to the
NoChildren and the OneChild groups by 5.0 and 4.3 percentage points,
respectively. These increases are concentrated in the labor markets for
unmarried women with no college education. However, between the
NoChildren and the OneChild groups, I do not find any statistically signif-
icant change in labor force participation. These findings are consistent with
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Hotz, Mullin, and Scholz (2006), who use Californian data to examine the
EITC effects on the labor market participation.

For the effect on the hours worked by all unmarried women, the tobit
estimates suggest that on average the TwoPlus group increased its total
annual hours worked (per person) relative to the NoChildren and the One-
Child groups by 97.9 and 81.1 hours, respectively. However, when I restrict
the sample to examine only the hours worked by those who were already in
the labor force, consistent with existing studies, I do not find any statisti-
cally significant change in their annual hours worked in all groups.

The remainder of this article proceeds as follows. Section 2 discusses the
structure of the EITC and its effect on labor supply. Section 3 reviews the
previous work on the labor supply response to the EITC. Section 4 describes
the data and empirical approach used in this study. Section 5 describes the
regression specification and provides results. Section 6 concludes.

2. Institutional Details and Theoretical Prediction
2.1. The EITC Structure and lts History

Figure 1 presents the EITC structures in place during the 1990s. The credit
equals a specified percentage of earned income up to a maximum dollar
amount over the “phase-in range.” Within a range of income termed the
“plateau range,” taxpayers receive the maximum credit. The credit then
diminishes to zero over the “phase-out range.” The EITC is refundable, and
claimants are paid regardless of whether the credit-qualified taxpayer has
any federal income tax liability. The EITC payment is typically made once
a year as an adjustment to tax liabilities or refunds.

The EITC has provided tax reductions and earning subsidies for low- and
middle-income working families since 1975. The EITC payments were
eroded by inflation until the Tax Reform Act of 1986 (TRA-86) increased
the maximum credit in 1987, to have a real value equal to that of the credit
in 1975 and indexed the EITC value for inflation. The Omnibus Budget
Reconciliation Act of 1990 (OBRA-90) introduced differential credit rates
and maximum credits available to families with one child and families with
two or more children. However, it was OBRA-93 that substantially
increased the maximum credit available for a family with two or more chil-
dren, relative to one with no children and one with one child. OBRA-93 also
expanded the beginning and ending incomes of the “phase-out range.” The
real values of the maximum credit available to a family with two or more
children increased substantially between 1994 and 1996, becoming fairly
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Figure 1. The EITC Structures in 1990, 1993, and 1996,
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Figure I. The EITC structures in 1990, 1993, and 1996.
Source: Authors’ calculations from the House Ways and Means Committee Green
Book (2004)

constant afterward, as the reform was fully phased in. For a family with one
child and a family with no children, the maximum credits increased after
OBRA-93 was implemented, and they become constant after 1994.

In addition, the difference between the subsidy rates for families with
one and those with two or more children increased from 1 percentage point
in 1993 (18.5 and 19.5 percent, respectively) to 6 percentage points (40 and
34 percent, respectively) in 1996. Sharing the same phase-in and phase-out
incomes in 1993, the end of phase-in and phase-out ranges increase by
$3,187 and $4,253 (in 2005 dollars) for a family with two or more children
relative to those for a family with one child.

Due to the structure of the EITC, it primarily affects less-educated,
unmarried women (Meyer 2002; Dahl and Lochner 2005; Baughman and
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Dickert-Conlin 2009). Thus, this study focuses on the effect of EITC on the
labor supply of unmarried women.

2.2. Theoretical Predictions

From the perspective of the static labor—leisure model, the EITC expansion
affects the intensive and extensive margins of the labor supply of unmarried
women.

For a nonworker who was out of the labor force before the expansion, the
static labor—leisure model predicts that the EITC expansion will expand her
budget set when she enters the labor force. With no earned income before
the expansion, there will be only a positive substitution effect but no income
effect due to an increase in the effective wage (marginal value of working).
As a result, some will choose to participate in the labor force.

For a worker who was already in the labor force, the effect of the expan-
sion on her hours of work is ambiguous, depending on the range of EITC in
which her income falls before the expansion.* If her income falls in the
“phase-in range,” in theory, there will be a positive substitution effect and
a negative income effect, assuming that leisure is a “normal good.” Thus,
the net effect is ambiguous. If her income falls in the “flat range,” there is
only a negative income effect; consequently, the expansion leads to a
decrease in hours of work. If her income falls in the “phase-out range,” a
diminishing credit implies a lower effective wage relative to the absence
of the EITC. This negative substitution effect results in a reduction in hours
of work, as does the negative income effect. Finally, if her income was
beyond the credit region, she may decide to reduce her hours of work to
be eligible for the credit.

With a substantial increase in the EITC benefits that favored a family
with two or more children, in theory, assuming that the labor supply elasti-
city differs by family size, there will be a relatively larger increase in the
labor force participation of the TwoPlus group compared to that of the other
groups. For the effect on hours worked by current workers, if their incomes
fall in the “flat range” or the “phase-out range,” the TwoPlus group will
reduce its hours of work more than the other groups will. If their incomes
fall in the “phase-in range,” the effect is ambiguous due to a positive
substitution effect and a negative income effect.

Theories predict that EITC has an unambiguously positive effect on
unmarried women’s labor force participation. However, the effect on
hours worked by current workers is ambiguous. Moreover, among new
workers, employment may only be offered in discrete quantity categories
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(part-time vs. full-time jobs). Therefore, the EITC effect on total hours of
work is an empirical question.

3. Literature Review

In general, existing studies find a positive effect of EITC expansion on the
labor force participation of unmarried women. On the intensive margin,
focusing on those who were already in the labor force, they do not find sta-
tistically significant effects on hours worked. Categorized by econometric
methods, there are three strands of the previous work.

Using structural models, Keane (1995) and Keane and Moffitt (1998)
examine the EITC effect on the labor supply of single mothers. They find
that the EITC expansions between 1984 and 1996 led to an increase in the
labor force participation of single mothers by 10.7 percentage points, from a
base of 64.7 percent. In addition, they find that the expansions led to an
increase in weekly hours of work from 24.1 to 26.5 hours.

The second method is the quasistructural model. To identify the effect on
the EITC, this method uses variation in effective wages or effective tax
rates. Using the 1990 Survey of Income and Program Participation (SIPP),
Dickert, Houser, and Scholz (1995) examine the effect of the EITC on the
labor supply of single parents and couples. Results from their simulation
model show that the EITC expansion in 1993 increased the labor force par-
ticipation of single-parent families by 3.3 percentage points. Using data
from the 1984-1996 CPS, Meyer and Rosenbaum (2001) find that the EITC
and other tax changes increased annual employment of single mothers by
7.2 percentage points, relative to single women with no children.

The last method is the reduced-form model, which is the method I use in
this study. The reduced-form model is commonly referred to as the natural
experiment or the difference-in-difference (DID) approach. The advantage
of this approach is simplicity and transparency in the assumptions that allow
the identification of key parameters.

For example, Eissa and Liebman (1996) use a DID approach with a treat-
ment group of single women with children and a control group of those with
no children to examine the effect of the 1986 EITC expansion on the labor
supply of single women. Using the March CPS data from 1985 to 1991, they
find that the expansion resulted in a 2.8 percentage point increase (from a
base of 74.2 percent) in the labor force participation of the treatment group
compared with that of the control group. However, they do not find any sta-
tistically significant change in annual hours worked by those single women
who were already in the labor force. Neumark and Wascher (2001) use
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federal- and state-level variation to evaluate the effectiveness of EITC in
raising the earnings of poor and low-income families and examine their
effect on changes in earned income and employment. Using the 1986-
1995 March CPS data, the estimates, which are based on the state credit
rate, suggest that the EITC increased the labor force participation of those
who had not worked before but decreased hours worked by those who were
already in the labor force. However, the estimates based on the federal rate
do not suggest consistent results. Focusing on the effects of time limits on
the welfare use, work, and income of single mothers, Grogger (2003) also
examines the effects of EITC. Using variation in the maximum credits
between family sizes, he finds that the EITC has a substantial effect on the
employment of single mothers. His estimates suggest that a $2,000 increase
in the maximum credit, such as that enjoyed by women with two or more
children after the 1993 expansion was fully phased in, results in a 7.2 per-
centage point increase in employment. Regarding weeks of work, this
$2,000 increase in the maximum credits raises weeks worked by 2.5 weeks.

To avoid bias due to changes in the composition of treatment and com-
parison groups in repeated cross-sectional studies, Hotz, Mullin, and Scholz
(2006) use longitudinal data between 1991 and 2000 from California to
examine the effect of the EITC on the labor market participation of
single-parent families on welfare. Taking advantage of the longitudinal
data, their empirical approach controls for covariates and household-
specific fixed effects. They find that the 1993 EITC expansion resulted in
an increase in employment by as much as 3.4 percentage points for families
with two or more children relative to families with one child. Focusing on
Wisconsin’s supplement to the federal EITC for families with three or more
children, Cancian and Levinson (2006) examine the effects of Wisconsin’s
EITC supplement on employment and hours worked by comparing women
with two and three children from Wisconsin and from states without EITC
supplements. Unlike previous studies, they find no effect of the EITC on
employment or hours worked.

To identify the effect of the 1993 EITC expansion on the intensive and
extensive margins of the labor supply of unmarried women, this article
extends the existing literature by using national survey data and a differen-
tial increase in EITCs available to the TwoPlus group relative to the
NoChildren and OneChild groups.® In addition, this study accounts for wel-
fare reform and focuses on the net effect of the EITC expansion on hours
worked by all unmarried women.

By selecting a sample based on marital status and using the number of
children as a source of identification, I assume that marriage and fertility
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decisions are exogenous to the EITC expansion. This is a reasonable
assumption. Existing research suggests that these decisions are exogenous
to the EITC (Ellwood 2000; Dickert-Conlin and Houser 2002; Baughman
and Dickert-Conlin 2009).

4. Data and Empirical Approach

I use data from the March CPS Annual Demographic File. The CPS is the
monthly survey of unemployment and labor force participation of about
50,000 households, including labor market and income information for the
previous year. The sample period of this study corresponds to the tax years
1991-1993 and 1995-2000.°

The sample includes unmarried women who were aged twenty-five to
fifty-five years, were not self-employed, and had filed either head-of-
household or single tax returns, depending on whether they had depen-
dents.” T exclude those aged younger than twenty-five years because of the
concern that many of them were still in school and because childless women
must be between the ages of twenty-five and sixty-five to be eligible for the
credit. I exclude those aged over fifty-five because they are less likely to
participate in the labor force. The sample size, after pooling all nine years,
is 86,044 observations.

In addition to the number of children, following findings from EITC
eligibility literature that women with no college degree are more likely to
be eligible for the EITC, I also categorize the sample into four groups by
their levels of education: less than high school, high school, some college,
and college (see Dahl and Lochner 2005; Baughman and Dickert-Conlin
2009). Therefore, I expect that less-educated women will increase their
labor supply compared to the college group.

Table 1 presents descriptive statistics for my sample categorized by the
number of children and before and after 1994. After 1994, all women in my
sample tend to attain higher education, be older, be more likely to partici-
pate in the labor force (with the exception of the NoChildren group),
increase their hours worked (both current workers and all women), have
fewer preschool children, and have higher earned income and income from
other sources (with the exception of the TwoPlus group). Moreover, those in
the sample from after 1994, which also includes the period after welfare
reform, tend to be eligible for smaller Aid to Families with Dependent Chil-
dren (AFDC)/Temporary Assistance to Needy Families (TANF) benefits
but receive higher child tax credits. It is also worth noticing that the Two-
Plus group, on average, tend to attain lower education than the OneChild
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Table I. Summary Statistics

Before 1994 After 1994

No children One child Two plus No children One child Two plus

Education

Mean 13.80 13.02 12.47 13.99 13.34 12.75

Std. dev. 2.90 0.26 2.76 2.78 2.67 2.70
Age

Mean 35.45 36.34 34.38 39.44 37.29 35.17

Std. dev. 9.38 7.50 6.26 9.50 7.74 6.46
Labor force participation

Mean 0.86 0.80 0.64 0.85 0.84 0.78

Std. dev. 0.34 0.39 0.47 0.35 0.36 0.41
Total annual hours worked by all unmarried women

Mean 1,678.98 1,436.42  1,074.85 1,687.26 1,562.50  1,339.28

Std. dev. 898.49 929.85 989.85 913.38 909.25 938.02
Annual hours worked by unmarried women who were already working

Mean 1,946.35 1,783.49  1,659.79 1,979.98 1,859.41 1,717.99

Std. dev. 644.53 674.12 735.84 631.98 657.03 695.53
Preschool children

Mean 0.00 0.24 0.69 0.00 0.23 0.58

Std. dev. 0.00 0.43 0.87 0.00 0.42 0.79
Non-white

Mean 0.19 0.32 0.38 0.22 0.31 0.38

Std. dev. 39.00 0.46 0.48 0.41 0.46 0.48
Other income (1,000s)

Mean 2.86 422 6.75 3.38 4.50 5.77

Std. dev. 8.04 7.08 9.70 9.59 9.64 9.68
Earned income (1,000s)

Mean 26.29 19.58 13.67 28.16 2245 17.55

Std. dev. 22.54 19.44 17.19 29.54 25.04 23.11
AFDC/TANF benefits (1,000s)

Mean 0.44 0.71 1.05 0.41 0.66 0.96

Std. dev. 0.14 0.18 0.30 0.13 0.17 0.27
Child tax credit benefits (1,000s)

Mean 0.00 0.00 0.00 0.00 0.15 0.21

Std. dev. 0.00 0.00 0.00 0.00 0.24 0.44

Observations 19,537.00 5,582.00  5,455.00 36,068.00 9,957.00  9,453.00

Note: The sample is unmarried women aged twenty-five to fifty-five years old. Preschool chil-
dren include children aged younger than six years old in the family. Labor force participation
equals one if annual hours of work are positive, zero otherwise. Earned income, other income,
Aid to Families with Dependent Children (AFDC)/Temporary Assistance to Needy Families
(TANF) benefits, and child tax credit figures are in 2005 dollars. Means are weighted with Cur-
rent Population Survey (CPS) March supplement weights. Std. dev. = standard deviation.
Source: Data from 1992-1994 and 1996-2001 March CPS.
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and the NoChildren groups, be younger, be less likely to participate in the
labor force, work fewer hours, have higher incomes from other sources, and
have less earned income (conditional on working).®

Table 2 presents the labor force participation rates of unmarried women
before and after 1994, as well as the changes categorized by levels of edu-
cation and numbers of children.’ Columns 1 and 2 show the average partic-
ipation rates before and after 1994, and column 3 shows the difference
between them. Negative values mean that they decreased their participation
rate. In column 4, the DID estimates compare changes in labor force partic-
ipation before and after 1994 between the treatment group and the compar-
ison group. Panel I presents the participation rate categorized by the number
of children and levels of education. Column 3 shows that after 1994, the
TwoPlus group significantly increased its participation rate (13.4 percent-
age points) compared with the NoChildren and OneChild groups (—1.0 and
3.5 percentage points, respectively). As a result, the DID estimates in col-
umn 4 suggest that the TwoPlus group increased its labor force participation
rate relative to the NoChildren and OneChild groups by 14.4 and 9.9 per-
centage points, respectively.

As discussed earlier, the EITC eligibility literature suggests that women
with lower levels of education tend to be more likely to be eligible for the
credit. Therefore, in panels II-IV, T also include those with two or more chil-
dren who hold a college degree (the TwoPlus with college group) to com-
pare the TwoPlus group with more educated women who have the same
number of children. The DID estimates from panels II-IV suggest that the
TwoPlus group increased its labor force participation relative to the other
groups. For example, from panel Il among high school dropouts, the partic-
ipation rate of the TwoPlus group increased by 19.1 percentage points rela-
tive to the NoChildren group, 11.9 relative to the OneChild group, and 15.6
relative to the TwoPlus with college group.

The EITC expansion had the potential not only to affect the participation
margin but also to affect the intensive margin of the labor supply of unmar-
ried women. Table 3 presents total annual hours worked by all unmarried
women (including those with zero hours of work). In all panels, column
3 shows that the TwoPlus group and the OneChild group statistically
increased their annual hours worked after 1994 (with the exception of the
OneChild group in panel IV). An increase in annual hours worked by the
TwoPlus group ranges from 185 hours in the some college group to 319
hours in the less than high school group. Moreover, the DID estimates in
column 4 suggest that the TwoPlus group significantly increased its total
hours worked compared with the other groups. For example, in panel 11, the
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TwoPlus group increased its total hours worked by 319 compared with the
NoChildren group, 168 compared with the OneChild group, and 236 com-
pared with the TwoPlus with college group.

Because most EITC recipients are in the plateau or phase-out ranges, in
theory, the EITC expansion is predicted to reduce hours worked by unmar-
ried women who were already in the labor force (Meyer 2000). Thus, in
table 4, I restrict the sample to include only those with annual hours of work
exceeding zero. Column 3 in all panels shows that annual hours worked by
current unmarried female workers increased after 1994. However, the DID
estimates in column 4 suggest that the TwoPlus group did not statistically
significantly reduce its hours worked compared with the NoChildren, the
OneChild, and the TwoPlus with college groups (except in panel II, com-
pared with the NoChildren group).

5. Regression Specification and Results
5.1. Regression Specification

In tables 2 and 3, the DID estimates show that the increases in the partici-
pation rates and total annual hours of work of the TwoPlus group are greater
than those of the NoChildren and the OneChild groups for all cases. This
suggests that a substantial increase in the EITC benefits for the TwoPlus
group may be able to explain that groups increase in labor supply after
1994 relative to the NoChildren and the OneChild groups. However, these
groups are not observationally the same. For example, the TwoPlus group
tends to attain lower education, as shown in table 1. In addition, major pol-
icy changes, such as welfare reform, may have had differential effects on
these groups. To account for other characteristics and policy changes that
could result in differential labor supply outcomes, I use a probit model to
analyze changes in the extensive margin and an ordinary least squares
(OLS) estimation and a tobit model to analyze changes in the intensive mar-
gin of labor supply.

In the regression format, I include a dummy variable for having one child
(OneChild;,) and a dummy variable for having two or more children (Two-
Plus;,) in the model. The inclusion of these two variables implies that the
NoChildren group is the base group. I also control for other factors that may
differentially affect the labor supply of unmarried women, including demo-
graphic and area characteristics and other government programs. I estimate
the following probit model:
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P(lfp;, = 1) = o + B;OneChild; + B, TwoPlus; + B;After1994,
+ B4After1994, x OneChild;; + BsAfter1994, x TwoPlus;,
+ BgWaivery, + B, TANF,, + BgMaxBenefit,
+ ByChildTaxCredit, + B,,Unempr,, + B, Year,
+ B,States + B Xi + €,

where i indexes individuals, s indexes states, and ¢ indexes years. 1fp;; is a
dummy variable that equals 1 if a woman reported working at least one hour
and equals zero otherwise. X, is a set of demographic characteristic vari-
ables. After1994, equals 1 for years after 1994 and equals 0 otherwise.

The coefficient of interest, 35, measures the change in the probability of
participating in the labor force of the TwoPlus group relative to the change
in the NoChildren group, all else being equal. B4 measures the change in the
OneChild group relative to the change in the NoChildren group, all else
being equal. Theoretically, I expect B4 and Bs to be positive, which would
imply that the TwoPlus group and the OneChild group increased their prob-
ability of participating in the labor force after 1994, relative to the NoChil-
dren group. In addition, to measure the difference between the effect of the
expansion on the probabilities of labor force participation of the TwoPlus
group and the OneChild group, I also estimate the same probit model with
the OneChild group as the base group.'®

Aside from the EITC expansion in 1993, the major welfare reform in
1996, the Personal Responsibility and Work Opportunity Reconciliation
Act (PRWORA), may have increased the labor supply of low-income
unmarried women during the 1990s.'' Officially, AFDC became TANF,
and the major provisions included the devolution of greater program author-
ity to the state, ongoing work requirements, and a five-year maximum time
limit (Blank 2002). Welfare reform effects are captured by Waiver;, a
dummy variable that equals one for all years after the state started adopting
a waiver to reform AFDC and zero otherwise. TANF;; is also a dummy vari-
able, equaling one for all years when the state had TANF in place and zero
otherwise. MaxBenefit,, a sum of maximum benefits from AFDC/TANF
and food stamp programs (in 1,000s of 2005 dollars), is included as a proxy
for the option for unmarried women when they were not working.'? Using
the National Bureau of Economic Research’s TAXSIM9 model (Feenberg
and Coutts 1993), I calculate the child tax credit, which is another tax policy
started in tax year 1998, which might affect the labor supply of women.
Thus, ChildTaxCredit, is included in the specification.
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To account for area characteristics, I include Unempr,,, the unemploy-
ment rate of the metropolitan areas, and for unmarried women outside of
metropolitan areas, I use the unemployment rates at the state level."> In
addition, to reflect the fact that the population may have different distribu-
tions in different time periods, I include Year,, a set of year dummies.'* To
control for unobservable effects that are fixed over time within each state, I
include State, a set of dummy variables for states.

Following Eissa and Liebman (1996), demographic characteristics
include the number of never-married children between ages one and eigh-
teen, the number of children in the family younger than age six, and race.'”
In addition, other income'® (in 1,000s of 2005 dollars), dummy variables for
women’s ages, and dummy variables for levels of education are included.'”
Because the EITC benefits substantially vary by state and the number of
children, standard errors are clustered by state and number of children.

5.2. Results

Table 5 presents the marginal effects of the probit model estimating the
labor force participation of unmarried women between 1991 and 2000."®
Column 1 presents results from my baseline specification. Panel I reports
the marginal effects when the NoChildren group is the base group. The mar-
ginal effect of After1994; x TwoPlus;, (0.050) is positive and statistically
significant at the 1 percent level (SE = .004), suggesting that the 1993 EITC
expansion increased the probability of participating in the labor force of the
TwoPlus group by 5.0 percentage points, compared with the NoChildren
group. This estimate is consistent with the findings of Ellwood (2000) and
Grogger (2003), who also examine the effect of EITC using the same sam-
ple period and find that the EITC has substantial effects on the employment
of single mothers.

Demographic characteristic variables have the expected signs. All else
being equal, relative to childless women, women with children have a lower
probability of participating in the labor force, especially women with pre-
school children. Non-white unmarried women have a lower probability of
participating in the labor force than white women. All else being equal,
older unmarried women have a lower participation rate. The level of educa-
tion has a positive effect on the participation rate. Finally, an increase in
other incomes also lowers the participation rate. For the effect of welfare
programs, the marginal effects of the MaxBenefit (—.057) and ChildTax-
Credit (0.063) are statistically significant at the 1 percent level, indicating
that a $1,000 increase in the maximum benefits, all else being equal, would
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Table 5.

Marginal Effects of Probit Model

Dependent variable: Labor force participation

Baseline

With children versus
without children

2

Panel I: Relative to the NoChildren group

OneChild

TwoPlus

After1994

After1994 x OneChild

After1994 x TwoPlus
Unemployment rate

Other income (1,000s)

Number of children
younger than |18

Number of preschool
children

Non-white
Aged 31-35
Aged 36-40
Aged 41-45
Aged 46-50
Aged 51-55
High school
Some college
College
TANF
Waiver
AFDC/TANF benefits
(1,000s)

Child tax credit (1,000s)

—0.014 (.007)°
—0.025 (.010)*
—0.022 (.010)°
—0.005 (.008)

0.050 (.010)
—0.005 (.001)*

—0.006 (.001)*

—0.010 (.005)*

—0.051 (.004)*

—0.058 (.005)
0.001 (.004)
0.001 (.005)

—0.005 (.004)

—0.014 (.004)*

—0.035 (.006)
0.114 (.004)*
0.133 (.004)®
0.206 (.005)

—0.013 (011)

—0.005 (.005)

—0.057 (.019)*

0.063 (O11)

Panel II: Relative to the OneChild group

After1994 x NoChildren

After1994 x TwoPlus

0.007 (.008)
0.043 (.012)*

OneChild

After1994
After1994 x
WithChildren

Unemployment
rate
Other income
(1,000s)
Number of
children younger
than 18
Number of
preschool
children
Non-white
Aged 31-35
Aged 3640
Aged 4145
Aged 46-50
Aged 51-55
High school
Some college
College
TANF
Waiver
AFDC/TANF
benefits (1,000s)
Child tax credit
(1,000s)

—0.008 (.007)

—0.022 (010)°
0.021 (.009)°

—0.005 (.001)*
—0.006 (.000)*

—0.009 (.004)*
—0.051 (.004)*

—0.058 (.005)*
0.001 (.004)
0.001 (.005)

—0.006 (.004)

—0.014 (.005)*

—0.035 (.006)*
0.114 (.004)*
0.134 (.004)®
0.207 (.005)

—0.013 (.010)

—0.006 (.005)

—0.080 (.020)*

0.062 (O11)

Note: Sample size is 86,044. In addition to the variables shown, all regressions include year and
state dummies. Robust standard errors (clustered by state and number of children) are in par-
entheses. a, b, and c are statistically significant at |, 5, and 10 percent levels, respectively.
Regressions are weighted with March Current Population Survey (CPS) weights. AFDC = Aid
to Families with Dependent Children; TANF = Temporary Assistance to Needy Families.
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reduce the participation rate of those women by 5.7 percentage points.
However, a $1,000 increase in the child tax credit would increase the par-
ticipation rate by 6.3 percentage points. The AFDC waivers and the TANF
implementation do not have a significant effect on labor force participation.
However, in table 6, when I estimate the same probit model by education
level, the estimates of these two variables from the less than high school
group (column 1) are positive and statistically significant at the 5 percent
level. They indicate that, on average, women increased their participation
rate by 2.7 and 3.5 percentage points after their state implemented TANF
and the AFDC waiver, respectively.

The marginal effect on After1994; x OneChild,, is not statistically sig-
nificant. This suggests that the probability of the OneChild group participat-
ing in the labor force is not statistically different from that of the
NoChildren group.

In panel II, I also estimate the same probit model as in panel I but use the
OneChild group as the base group. Panel II reports only the marginal effects
of coefficients of interest. The marginal effects on After1994, x TwoPlus;,
(0.043) is positive and statistically significant at the 1 percent level (SE =
0.012), indicating that the EITC expansion also increased the probability of
participating in the labor force of the TwoPlus group by 4.3 percentage
points, relative to the OneChild group.

To check the robustness of my result, in column 2, I duplicate Eissa and
Liebman (1996) by separating unmarried women into two groups: those with
children and those with no children. The marginal effect of After1994 x
WithChildren (0.021 and SE = 0.009) indicates that the 1993 EITC expan-
sion increased the participation rate of unmarried women with children by
2.1 percentage points relative to those with no children. Using the smaller
EITC expansion in 1986, Eissa and Liebman (1996) find a 2.8 percentage
point increase. One possible explanation is that the 1993 EITC expansion did
not have a statistically significant effect on the OneChild group’s participa-
tion rate. As a result, when my sample is categorized by women with and
without children, the EITC effect on the TwoPlus group is diluted.

As discussed earlier, women with lower education levels are more likely
to be eligible for the EITC. Therefore, I expect that high school dropouts
and high school graduates will have a larger participation response than
those with higher education. To test this hypothesis, I estimate probit mod-
els of labor participation by levels of education with the same specification
as in column 1 in table 5 but excluding dummies for levels of education.

Table 6 reports the marginal effects of probit models by levels of educa-
tion. In panel I, columns 1 and 2, the marginal effects of After1994 x
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TwoPlus are positive and statistically significant at the 1 percent level. They
indicate that the EITC expansion results in an increase in the participation
rate of those in the TwoPlus group who are high school dropouts and high
school graduates by 10.8 and 6.1 percentage points, respectively, relative to
the NoChildren group. However, I do not find any statistically significant
change in the labor force participation among college dropouts and college
graduates. This might be because women with a college education already
had a high participation rate.

Consistent with results in panel I, in panel II of table 6, only the marginal
effects on After1994 x TwoPlus in columns 1 and 2 are statistically signif-
icant. The marginal effects suggest that relative to the OneChild group,
those in the TwoPlus group who are high school dropouts and high school
graduates increased their participation rate by 9.7 and 5.2 percentage points,
respectively.

Results in the previous section show that the EITC expansion in 1993
increases the labor force participation of unmarried women. Regarding
the hours of work, previous studies find that the EITC expansion has a
small negative effect on hours worked by women who were already in
the labor force (Hotz and Scholz 2003). This suggests that the EITC
could result in an increase or decrease in total hours of work, depending
on how many hours those new workers would work. The total of annual
hours takes the value of zero for a nontrivial fraction and continuously
distributes over positive values. As a result, OLS provides inconsistent
estimators (Wooldridge 2002). Thus, I use a tobit model to estimate the
total number of hours worked. To investigate how the 1993 EITC
expansion affects hours worked by those who are already in the labor
force, I also use OLS to estimate their hours worked.'” The following
is the empirical model:

Annual Hours;, = y + 6;0OneChild;; + 6, TwoPlus;, + 03 After1994,
+ d4After1994, x OneChild;, + d5After1994,
x TwoPlus;; + 6sWaiver;, + 87 TANF;; + 6sMaxBenefit,;
+ 69ChildTaxCredit, + 6;0Unempr,,
+ d,State, + 6,Year; + 6;.X;; + 05,

where Annual Hours;, is the total number of annual hours worked by unmar-
ried women.

Before examining the total hours of work, I will discuss the effect of the
1993 EITC expansion on the number of hours worked by currently
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unmarried female workers. Table 7 presents the results of the OLS estima-
tion of annual hours worked by women who were already in the labor
force.? Consistent with Eissa and Liebman (1996), in column 1, the coeffi-
cient of interest on After1994, x TwoPlus is negative but not statistically
significant (coefficient = —51.97, SE = 30.26). The coefficients of interest
in columns 2-5, when I estimate the same model by education level, also
show consistent results. This suggests that among women who were already
in the labor force, the TwoPlus group did not reduce its hours worked rela-
tive to the NoChildren group.

To return to the effect of the 1993 EITC expansion on the total hours of
work, table 8 presents the marginal effects from a tobit model on the total
hours worked.”' The first column shows that the EITC expansion increased
the TwoPlus group’s total hours of work by 97.9 hours (SE = 19.74) at sta-
tistically significant levels. Columns 2-5 show results of the tobit models by
education level. Consistent with the results from the participation margin,
the marginal effects of interest on After1994; x TwoPlus;; in columns 2 and
5 suggest that, due to the EITC expansion, among women with less than
high school and with high school education, the TwoPlus group increased
their total hours of work by 250.18 and 105.15 hours, respectively, relative
to the NoChildren group. However, I do not find any statistically significant
change in total hours worked among those with some college education or
those with a college degree. Results in table 8 suggest that the 1993 EITC
expansion has a positive effect on total hours of work, especially among
less-educated women, who are the EITC target population.

In panel II, the marginal effects in column 1 show the EITC expansion
results in an 81.08-hour increase in total hours worked by the TwoPlus
group relative to the OneChild group. These increases in total hours of work
are mostly from women with a lower level of education.

For comparison, I also report OLS estimates of After1994, x TwoPlus in
panel I11. In general, the tobit estimates are larger (more positive) than those
from OLS. This suggests that OLS estimates might be biased toward zero.

Back to results from panel I, the estimates of demographic characteristic
variables have expected signs. All else being equal, women with children
worked fewer hours than those with no children. Non-white women worked
fewer hours than white women. Women who are older or have higher edu-
cation worked a greater number of hours. The waivers and TANF imple-
mentation have no statistically significant effect on total hours worked.
However, an increase in the AFDC/TANF benefits has a negative and sta-
tistically significant effect. A $1,000 increase in the benefits would reduce
total hours worked by 219.98 hours. These reduced hours are heavily
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concentrated among women with a lower level of education. Finally, the
child tax credit has a significantly positive effect on total hours worked
by all women.

6. Conclusion

In 1996, the 1993 EITC expansion was fully phased in, when major welfare
reforms were implemented. In this study, I use a differential increase in the
EITC benefits under the expansion in 1993 to identify the effect of the EITC
expansion in 1993 on both margins of the labor supply of unmarried
women, accounting for the effect of welfare reform. Using March CPS data,
my findings on the effect of EITC on the participation margin are consistent
with those of previous work. Unmarried women with two or more children
increased their participation rate by 4.3 percentage points relative to those
with one child (from a base of 78 percent). Assuming that an unmarried
woman had income falling in the flat range before the EITC expansion in
1993, an increase in the maximum value of the credit causes unmarried
women with two or more children to have $906 more than those with one
child. Their average income is $15,209. From a rough calculation, the upper
bound of the elasticity of labor force participation with respect to earned
income for unmarried women is 0.92. The elasticity of labor force partici-
pation is larger for those who did not have a college degree (1.06 for the less
than high school group and 0.95 for the high school group).”

The 1993 EITC expansion also favors a family with one child relative to one
with no children. From 1993 to 1996, the subsidy rate of a family with one child
increased by 15.5 percentage points (18.5 to 34 percent). In addition, the max-
imum credit available to the OneChild group increased by $741. However, this
study finds no evidence of a statistically significant increase in the labor force
participation of this group. This might be because an increase in the EITC ben-
efits for this group might not provide enough of an incentive for them.

For the effect of the EITC expansion on hours worked by current work-
ers, I find a slightly negative effect, but these estimates are not statistically
significant at standard levels. Another focus of this study is to examine the
net effect of the EITC on total hours worked by all unmarried women. Fol-
lowing the same method, I find that the upper bound of the elasticity of total
annual hours of work with respect to earned income is 0.98. As with the par-
ticipation margin, when categorized by education levels, the elasticity of
total hours of work is larger in the lower education groups (1.53 for the less
than high school group, 0.94 for the high school group). Findings from this
study confirm that the EITC has a positive effect on total hours worked.
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Notes

1.

12.

13.

See Hotz and Scholz (2003) for a summary of the labor supply response to the
EITC.

. See, for example, Schoeni and Blank (2000), Grogger (2003), and Kaestner and

Kaushal (2005).

. An “advance payment” option was added in 1978, so that workers would be

able, if they so chose, to receive the credit incrementally throughout the year.
Only 1.1 percent of EITC recipients with children used the advance payment
option in 1998 (Hotz and Scholz 2003).

. The direction of the labor supply incentive depends only on which income range

she is in before the expansion. What happens after the expansion is the result of
her choice. Thanks are due to an anonymous referee for pointing out this fact.

. The NoChildren and the OneChild groups (the comparison groups) are also

affected by the EITC expansion, and in theory, they are expected to move in the
same direction as the TwoPlus group (the treatment group). Therefore, the
effect of the EITC on the labor supply in this study might be underestimated.
To mitigate this potential problem, I include a variety of treatment and compar-
ison groups.

. OBRA-93 became effective in January 1994; thus, I drop the 1995 CPS data to

allow one year for those women to adjust their labor supply response.

. Those who claim head of household filling status are those who are unmarried and

pay more than 50 percent of the costs of keeping up a home for themselves and their
dependents or other qualifying individuals (Form W-4, Internal Revenue Service).

. All descriptive differences are statistically significant at standard levels.
. For the definition of labor force participation, I follow Eissa and Liebman (1996),

who define labor force participation as working at least one hour during the year.
As a definition check, I also use other positive numbers and find consistent results.

. Because of the nonlinearity of probit model, I cannot use B5 — 4 to measure the

difference.

. The major provisions of PRWORA included the devolution of greater program

authority to the state, an ongoing work requirement, and a five-year maximum
time limit (Blank 2002).

I would like to thank Dan Rosenbaum, who kindly provided the data on the
maximum benefits from 1991 to 1997. Data from 1998 to 2000 are from the
1998 and 2000 Green Books and the Welfare Rules Database from the Urban
Institute.

Data for the unemployment rate are from the Local Area Unemployment Statis-
tics, Bureau of Labor Statistics. The ideal unemployment data would be the
unemployment rate of women alone, but the Local Area Unemployment
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14.

15.

19.

20.
21.

22.

Statistics program does not report the female unemployment rate separately at
the metropolitan level.

Wooldridge (2006) suggests that in the case of pooling independent cross-
sections across time such as for CPS data, we should allow the intercept to differ
across periods by including dummy variables for all except the base year (1991
is the omitted year in this regression).

Previous studies suggest that women with preschool children had a significantly
lower probability of working.

. Other income includes income from unearned sources but excludes income

from transfer programs.

. I include three dummy variables for education levels, which represent high

school, some college, and college (less than high school is the omitted category)
and five dummy variables for ages, which represent the ages of 31-35, 36-40,
41-45, 46-50, and 51-55 (25-30 is the omitted category).

. The marginal effects of the interaction terms are calculated as the cross-partial

derivatives, following Ai and Norton (2003). The marginal effects of other
dummies are calculated as E[ylx, x; = 1] — E[ylx, x; = 0].

When using only hours worked by those who are already in the labor force
(conditional on annual hours of work exceeding zero), OLS and a tobit model
provide the same result.

The number of observations decreases by 14,950 to 71,102 observations.
Following Wooldridge (2002), the marginal effects from tobit models are cal-
culated as E[y|x, x; = 1] — E[yx, x; = 0].

Hotz and Scholz (2003) estimate the elasticity of labor force participation based
on previous studies. The range is between 0.69 and 1.16. Focusing on single
parents in the welfare program between 1991 and 2000, Hotz, Mullin, and
Scholz (2006) find that their employment elasticity with respect to disposable
income is 1.3.
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