
D
I

S
C

U
S

S
I

O
N

 
P

A
P

E
R

 
S

E
R

I
E

S

Forschungsinstitut 
zur Zukunft der Arbeit
Institute for the Study 
of Labor 

Are Parental Welfare Work Requirements Good for 
Disadvantaged Children?
Evidence from Age-of-Youngest-Child Exemptions

IZA DP No. 8485

September 2014

Chris M. Herbst



 
Are Parental Welfare Work Requirements 

Good for Disadvantaged Children? 
Evidence from Age-of-Youngest-Child 

Exemptions 
 
 
 

Chris M. Herbst 
Arizona State University 

and IZA 
 
 
 
 

Discussion Paper No. 8485 
September 2014 

 
 
 

IZA 
 

P.O. Box 7240 
53072 Bonn 

Germany 
 

Phone: +49-228-3894-0 
Fax: +49-228-3894-180 

E-mail: iza@iza.org 
 
 
 
 
 

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in 
this series may include views on policy, but the institute itself takes no institutional policy positions. 
The IZA research network is committed to the IZA Guiding Principles of Research Integrity. 
 
The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center 
and a place of communication between science, politics and business. IZA is an independent nonprofit 
organization supported by Deutsche Post Foundation. The center is associated with the University of 
Bonn and offers a stimulating research environment through its international network, workshops and 
conferences, data service, project support, research visits and doctoral program. IZA engages in (i) 
original and internationally competitive research in all fields of labor economics, (ii) development of 
policy concepts, and (iii) dissemination of research results and concepts to the interested public.  
 
IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. 
Citation of such a paper should account for its provisional character. A revised version may be 
available directly from the author. 

mailto:iza@iza.org


IZA Discussion Paper No. 8485 
September 2014 

 
 
 
 

ABSTRACT 
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Disadvantaged Children? 

Evidence from Age-of-Youngest-Child Exemptions 
 
 
This paper assesses the short-run impact of first-year maternal employment on low-income 
children’s cognitive development. The identification strategy exploits an important feature of 
the U.S.’s welfare work requirement rules – namely, age-of-youngest-child exemptions – as a 
source of quasi-experimental variation in maternal employment. The 1996 welfare reform law 
empowered states to exempt adult recipients from the work requirements until the youngest 
child reaches a certain age. This led to substantial variation in the amount of time that 
mothers can remain home with a newborn child. I use this variation to estimate local average 
treatment effects of work-requirement-induced increases in maternal employment. Using a 
sample of infants from the Birth cohort of the Early Childhood Longitudinal Study, the OLS 
results show that children of working mothers score higher on a test of cognitive ability. 
However, the IV estimates reveal sizable negative effects of early maternal employment. An 
auxiliary analysis of mechanisms finds that working mothers experience an increase in 
depressive symptoms, and are less likely to breast-feed and read to their children. In 
addition, such children are exposed to non-parental child care arrangements at a younger 
age, and they spend more time in these settings throughout the first year of life. 
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I. Introduction 

 
The steady rise in women's labor market participation has been one of the most noteworthy econom-

ic and social transformations of the past several decades. Approximately 59 percent of women cur-

rently participate in the paid labor force, compared to 43 percent in 1970. In contrast, the fraction of 

men in the labor force slipped from 81 to 71 percent over the same period (U.S. Census Bureau, 

2012). A key ingredient of the overall growth in female employment has been the increased labor 

force attachment of unmarried women with young children. Over the past three decades, the partici-

pation rate of never-married mothers with preschool-aged children increased from 44 to 68 percent, a 

level now exceeding their married counterparts (U.S. Census Bureau, 2012). 

 The phenomenal employment growth among single mothers raises questions about the impli-

cations of early maternal work for the short- and long-run development of low-income children. This 

issue took center stage in the debate over the U.S.’s 1996 welfare reform law, formally called the Per-

sonal Responsibility and Work Opportunity Reconciliation Act (PRWORA). Arguably the most con-

tentious element of the PRWORA was the creation of work requirements with which adults must 

comply to be eligible for cash assistance. The rules stipulate that adults must be engaged in an ac-

ceptable work activity{commonly defined as participation in paid workforce{at least 30 hours per 

week. In addition, states have the option to levy a sanction equal to all or part of the welfare benefit 

on those who fail to comply with the work requirements. 

Economic theory offers ambiguous predictions about the impact of the PRWORA's work re-

quirements on child well-being. The most obvious mechanism for a positive effect is through an in-

crease in family income, which can be used to purchase household technologies that enhance child 

health and development.  In addition, some mothers may obtain or improve the family's health in-

surance coverage through an employer-provided plan. Attachment to the workforce can also benefit 

mothers' mental health and sense of personal control, which in turn may lead to increased household 

stability and higher-quality parenting. On the other hand, it is possible that the income available to 

invest in child development remains flat or even declines, given that welfare benefits are aggressively 

phased-out and that mothers might divert resources away from children in order to cover work-

related expenses (e.g., clothing, transportation, and child care). Furthermore, work requirements may 

decrease the quantity and quality of maternal time investments in children, while simultaneously 

increasing children's exposure to lower-quality non-maternal care. Finally, household stability could 
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be negatively affected if the work mandates are not flexible enough to accommodate mothers with 

little work experience and skills as well as substance abuse or mental health issues. 

Although the PRWORA's work requirements provide an interesting laboratory for studying 

the implications of early maternal work, identifying credible causal effects is challenging because of 

the complexity of measuring the work requirement rules. In particular, the PRWORA is a bundle of 

policy reforms{all of which were implemented contemporaneously{making it difficult to construct a 

measure of work requirements that is empirically untethered from other features of the legislation. 

This problem is exacerbated by the mid-1990's implementation of other labor market reforms, in-

cluding expansions to the Earned Income Tax Credit and child care subsidies. Such difficulties pro-

vide one explanation for why only a small number of studies examine the developmental implications 

of welfare reform generally or work requirements specifically (Haider et al., 2003; Kaestner & Lee, 

2005; Washbrook et al., 2011).       

In light of these challenges, it may be tempting to draw inferences about the impact of work 

requirements from the large literature studying the direct relationship between early maternal em-

ployment and child development. This research generally finds negative effects of maternal employ-

ment during the child’s first year of life, with neutral or even positive effects when work begins dur-

ing the second or third year of life (Bernal, 2008; Brooks-Gunn et al., 2002; James-Burdumy, 2005; 

Ruhm, 2004; Waldfogel et al., 2002). Many of these studies, however, analyze samples of economical-

ly diverse families, and therefore may not be appropriate for drawing conclusions about the popula-

tion of families at-risk of receiving welfare. In addition, these studies must surmount a complex iden-

tification issue: mothers who decide to work early in a child's life are likely to be different from those 

who do not in ways that are difficult to fully capture. If these unobserved maternal differences are 

correlated with child well-being, the estimated effect of early maternal work may be spurious. To 

date, only a handful of studies attempt to overcome this omitted variables problem, most frequently 

by controlling for a rich set of observable family characteristics (e.g., Ruhm, 2004) or through a fixed 

effects estimator (e.g., Chase-Lansdale et al., 2003; James-Burdumy, 2005; Waldfogel et al., 2002). 

The use of instrumental variables is even less common (e.g., Bernal & Keane, 2011; Morrill, 2011), 

largely because of difficulties finding credible instruments for maternal employment.           

This paper examines the short-run impact of early maternal employment on the cognitive 

development of low-income children by exploiting an important feature of states' welfare work re-

quirements. In particular, I use age-of-youngest-child exemptions (AYCEs) from the work require-
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ments as a source of plausibly exogenous variation in first-year maternal employment. The 

PRWORA authorized states to exempt adult welfare recipients from the work requirements until the 

youngest child reaches a certain age. This produced substantial variation in the amount of time that 

mothers can remain home with a newborn child, ranging from zero months in four states to 24 

months in three states as of the early-2000s. In addition, many states provide mothers with different 

AYCE time allotments depending on the birth-order of the child. A comparatively generous exemp-

tion is provided after a woman's first child, while shorter exemptions are given after higher-order 

births. I use this within- and between-state variation to calculate the number of months remaining in 

mothers' work requirement exemption at various points throughout children's first year of life. This 

instrumental variable (IV) therefore generates the local average treatment effect (LATE) of work-

requirement-induced increases in early maternal employment. Thus, the IV estimates in this paper 

are particularly important from a policy perspective.      

 I apply states' AYCE policies to infants and their mothers in the Birth Cohort of the Early 

Childhood Longitudinal Study (ECLS-B), a large nationally representative cohort study of children 

born in 2001. I rely on the 9-month survey, in which children were administered a cognitive ability 

test and mothers provided comprehensive information about the family. An advantage of the ECLS-

B is that it allows researchers to construct a detailed history of maternal labor supply since the focal 

child’s birth. I use this information to examine two measures of early maternal employment: a binary 

indicator for any employment since childbirth and the cumulative number of months employed. In 

addition, the ECLS-B contains multiple high-quality measures of children's cognitive and behavioral 

development, and it provides restricted-use access to rich birth certificate information. This file iden-

tifies children's state of birth and birth-order, which are needed to construct the IV. The birth certif-

icate file also contains a number of pre-treatment child and family characteristics that are used as 

covariates in the child production function. 

The paper's main results are summarized as follows. I first show that states' AYCE time al-

lotments are highly correlated with the employment decisions of disadvantaged mothers. Estimates 

from the first-stage equation indicate that reductions in mothers' AYCE allotment increase the like-

lihood of engaging in any work since childbirth (F=31.0) as well as the cumulative number of 

months employed (F=24.5). In addition, the AYCE instrument passes a number of falsification and 

exogeneity tests: it is uncorrelated with the work decisions of mothers ineligible for welfare, and it is 

uncorrelated with a variety of pre-treatment characteristics, including pre-birth maternal employ-
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ment. OLS estimates from the child ability production function suggest that children of working 

mothers score higher on the 9-month Bayley Short Form-Research Edition (BSF-R) test than their 

counterparts whose mothers do not work. However, the IV results imply that the OLS estimates are 

severely biased upward. When states' AYCE policies are used to instrument for early maternal work, 

I find that test scores are lower among children of working mothers. For example, each month of 

employment in the first year of life is estimated to reduce cognitive ability test scores by 0.08 stand-

ard deviations. A supplementary analysis of mechanisms finds that working mothers experience an 

increase in depressive symptoms, are less likely to breast-feed and read to their children, and experi-

ence behavioral complications with the child. In addition, such children are exposed to non-parental 

child care arrangements at a younger age, and they spend more time in these settings throughout the 

first year of life.  

 The remainder of the paper proceeds as follows. Section II provides background information 

on states' AYCE policies. Section III summarizes the relevant literature. Section IV introduces the 

ECLS-B survey and analysis sample, while Section V describes the identification strategy. The OLS 

and IV results are presented in Section VI, while Section VII explores mechanisms. Finally, Section 

VIII concludes.  

II. Background on Age-of-Youngest-Child Exemptions 

With the passage of the 1996 PRWORA, all states now require adult welfare recipients to partici-

pate in an acceptable work activity for at least 30 hours per week within 24 months of receiving as-

sistance.1 States are given the authority to grant exemptions from the work requirements for a myri-

ad of reasons. One such exemption, referred to as an age-of-youngest-child exemption (AYCE), al-

lows mothers to remain home in order to provide care for an infant or toddler.2 Prior to the 

PRWORA, most states set the AYCE at 36 months, meaning that mothers could receive cash assis-

tance without fulfilling a work requirement until the youngest child reached 36 months of age. How-

ever, the 1996 legislation stipulates that states may, but are not required to, exempt mothers with 

young children from participating in work-related activities. Not surprisingly, the law's flexibility had 

the effect of both reducing the average AYCE allotment and increasing the variation in AYCEs 

across states. These changes imply that over time a growing number of new mothers have been ex-

                                                           
1 However, states have the option of requiring immediate fulfillment of the work requirement. As of 2001 (the relevant year 
for the current analysis), most states exercised this option.  
2 An exemption from the work requirement may also be granted if the adult is ill or has a work-limiting disability, is caring 
for an ill or incapacitated family member, is ages 60 and over, and is in a specified month of a pregnancy.      
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posed to states' work requirements, and that considerable cross-state variation now exists in the 

amount of time a mother is allowed to remain home with a newborn.      

 Table 1 summarizes the key features of states' AYCE provisions for 2001, the relevant year 

for the current analysis (Urban Institute, 2001). Whereas a 36-month AYCE was the norm prior to 

welfare reform, no state provided such a generous allotment five years after reform. The baseline 

AYCE ranges from zero months in (e.g., Arizona) to 24 months (e.g., Massachusetts). Four states 

provided new mothers with no AYCE, 19 states provided them with an AYCE of less than 12 

months, and 28 states granted an AYCE of 12 or more months.  

In addition to setting the amount of time allotted under an AYCE, states have the authority 

to establish the characteristics of families to which these allotments apply. As shown in Table 1, 13 

states established policies in which the child's birth-order determines the AYCE. In particular, a 

comparatively generous allotment was provided to women having their first child, while mothers' 

higher-order births were given a substantially smaller allotment. The most common approach{taken 

in 12 of the 13 states adopting birth-order-based AYCEs{was to set the AYCE at 12 months for the 

first children and zero months for each subsequent child. The only state to deviate from this allot-

ment was West Virginia, which provided a six month AYCE to all higher-order births.         

Still another strategy, utilized in three states, was to provide a lifetime allotment of exempt 

time that can be used for multiple children. In each case, however, the state specified the maximum 

number of months that may be allocated to each newborn. Washington provided mothers with a life-

time AYCE of 12 months, stipulating that no more than four months could be expended on a single 

child. Such a policy implies that the AYCE in Washington was zero months starting with the fourth 

child. Oklahoma and Wyoming also provided a 12-month lifetime AYCE, but these states granted a 

maximum three month exemption up and including the fourth child. Finally, one state{South Caro-

lina{used characteristics like mothers' age and educational attainment to establish different AYCE 

allotments. Here, the baseline AYCE allotment of 12 months applied only to mothers ages 26 and 

older who have at least a high school degree; mothers not meeting these criteria were given zero 

months of exempt time.3           

                                                           
3 Given the complexity of states' AYCE provisions, a reasonable question is whether state TANF administrators are aware 
of the rules, understand them, and enforce them. For his own paper on AYCEs, Pingle (2003) contacted TANF administra-
tors in 16 states to inquire about these issues. According to Pingle, state officials indicated that awareness and enforcement 
of AYCEs are widespread. In addition, the administrators themselves knew immediately the length of the current AYCE, 
and explained that it is easily applied by caseworkers and other staff to exempt mothers from the work requirements.      
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The structure of states' AYCEs{a specified period during which mothers are able to remain 

home with a newborn while receiving cash assistance{naturally lends itself  to comparisons with var-

ious parental leave schemes (Hill, 2012). For example, the U.S.'s Family and Medical Leave Act 

(FMLA) provides 12 weeks of parental leave to individuals who worked at least 1,250 hours in the 

previous year. Although both policies increase the amount of maternal care in the first few months of 

a child's life, there are several important differences. The FMLA affords three months of unpaid 

leave, whereas AYCEs offer a form of paid time-off that, in most states, lasts much longer than three 

months.4 Therefore, the FMLA is predicted to reduce family income during the leave period, while 

AYCEs effectively replace wage with non-wage income, although the average replacement rate is 

likely far below 100 percent.5 In addition, whereas the FMLA provides job-protected leave, no such 

guarantee exists in states' AYCEs. Indeed, the structure of AYCEs creates an incentive for women 

to leave a job and apply for welfare around the time of childbirth. Such mothers must subsequently 

engage in a job search at or near the end of the exempt time in order to maintain eligibility for cash 

assistance. The lack of job protection could therefore decrease maternal time with children and dis-

rupt family routines toward the end of the exempt period.             

III. Existing Literature 

 
Multiple streams of research are relevant to the current study. First, there is an extensive literature 

studying the direct relationship between early maternal employment and child well-being. This work 

generally finds that full-time maternal employment in the first few years of a child's life leads to 

small, negative effects on early and later cognitive and behavioral development (Bernal, 2008; 

Brooks-Gunn et al., 2002; James-Burdumy, 2005; Ruhm, 2004; 2008; Waldfogel et al., 2002), increas-

es in a number of adverse health outcomes (Morrill, 2011), and increases in obesity rates (Anderson 

et al., 2003). Much of this work analyzes samples of economically diverse children, who are less rele-

vant to the current study's focus on the disadvantaged. An exception is a paper by Bernal and 

Keane (2011), who focus on children of single mothers. Their identification strategy exploits a large 

number of welfare reform variables, including work requirements, as instruments for maternal work 

                                                           
4 It should be noted that, as of 2001, 14 states and the District of Columbia had more generous leave laws than the FMLA 
(Washbrook et al., 2011). The increased generosity was achieved by a combination of stipulating longer leave periods, allow-
ing for paid leave, and relaxing the hours-of-work requirement. In addition, paid leave of significantly longer periods exists in 
many industrialized countries. Canada, for example, increased its leave period in 2000 from 25 to 50 weeks, and replaces 55 
percent of earnings. Norway first introduced paid parental leave totaling 18 weeks in 1977, which was gradually raised to 35 
weeks by 1992. The replacement rate in Norway is 100 percent up to a high earnings threshold.     
5 Indeed, U.S. welfare benefit levels tend to be quite low, and there is considerable variation across the states. In 2001, the 
maximum monthly welfare benefit for a three-person family ranged from $164 in Alabama to $923 in Alaska. On an annual-
ized basis, the Alabama welfare grant amounts to 14 percent of the 2001 federal poverty threshold ($14,269 for a family with 
one adult and two children), while the Alaska grant amounts to 78 percent of the threshold.   
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and child care use. The authors' IV estimates continue to show that less time in maternal care lowers 

scores on cognitive ability tests.           

 Also relevant, given its parallels to AYCEs, is the growing literature on parental leave sys-

tems. In the U.S. context, Rossin (2011) studies the impact of the federal FMLA on birth and infant 

health outcomes. Introduction of unpaid leave produced small increases in birth weight as well as 

decreases in premature births and infant mortality rates. In addition, Washbrook et al. (2011) study 

the developmental effects of state-based expansions to the FMLA. They find that exposure to more 

generous parental leave has little effect on children's cognitive and behavioral outcomes during the 

preschool year. Baker and Milligan's (2008; 2010; 2011) work on Canada's parental leave expansion 

shows increases in breast feeding, no effects on cognitive or behavioral development at age three, and 

negative effects on cognitive development at ages four and five. Other recent studies evaluating his-

torical expansions to the Danish (Rasmussen, 2010), German (Dustman & Schonberg, 2012), and 

Norwegian (Dahl et al., 2013) parental leave regimes generally find neutral effects on longer-run edu-

cation and labor market outcomes.                     

 Particularly relevant is the large observational literature examining states' welfare waivers 

and the federal PRWORA.6 However, few studies focus explicitly on work requirements, including 

AYCEs, or on child outcomes.7 An early study by Paxson and Waldfogel (2003) uses state-level data 

to examine the prevalence of child abuse and foster care placements. A key finding is that enactment 

of an immediate work requirement is associated with increases in the number of children in foster 

care. Another early paper, by Haider et al. (2003), considers the relationship between three features 

of states' work requirements{the presence of any work requirement, the number of work hours re-

quired, and the presence of a full-family benefit sanction{on rates of breast-feeding among new 

mothers. The authors find that moderate to strict work requirements are associated with sizeable 

reductions in breast-feeding. A more recent paper by Kaestner and Lee (2005) is one of the few to 

examine direct measures of child well-being, although it does not consider work requirements per se. 

                                                           
6 In addition, there are several experimental evaluations of small scale, pre-PRWORA programs that featured a parental 
work requirement as a policy treatment. However, these studies are limited by their reliance on parental reports of children's 
school performance, as opposed to developmental metrics drawn from standardized tests or administrative data. In addition, 
most studies implemented random assignment when children were at least 36 months-old, and measured outcomes when they 
reached primary or secondary school. Therefore, the random assignment literature provides little guidance on the implica-
tions of first-year maternal employment for the short- to medium-run development. In any case, Grogger and Karoly's (2005) 
review of this work finds no systematic evidence that child outcomes were influenced by parents' exposure to work require-
ments.  
7 Indeed, most welfare reform studies focus on outcomes related to maternal and family well-being. Nevertheless, the work on 
material well-being and consumption (e.g., Meyer & Sullivan, 2004; Kaushal et al., 2007) seems relevant, as does the work on 

mothers’ health and health-related behaviors (e.g., Kaestner & Kaushal, 2003; Kaestner & Tarlov, 2006), illicit drug use 
(Corman et al., 2010), mental health (Rote & Quadagno, 2011), and subjective well-being (e.g., Herbst, 2012a; 2013; Ifcher, 
2011).      
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Using National Natality Files from 1992 to 2000, their findings indicate that welfare reform led to 

small declines in first trimester prenatal care and increases in the incidence of low birth weight.                    

To my knowledge, two published papers examine the impact of AYCEs, only one of which 

considers direct measures of child well-being. Hill (2011) uses the June Current Population Survey 

between 1998 and 2008 to examine the relationship between states' AYCEs and the employment of 

new mothers. The author finds that mothers exposed to long exemption periods, defined as AYCEs 

of 12 or more months, are substantially less likely to work full-time than those not exposed to an 

exemption. The second paper, by Washbrook et al. (2011), also using the ECLS-B, similarly finds 

that mothers residing in states with longer AYCEs are less likely to work in the first year after 

childbirth. However, despite delaying mothers' entry into the labor market, the authors find that 

AYCEs are not related to intermediate determinants of child well-being (e.g., breast-feeding, mater-

nal depression, and parenting skills), nor do they influence direct measures of cognitive and behav-

ioral development at the start of preschool.   

Both studies discussed above code states' AYCE policies through one or more dummy varia-

bles indicating the length of the baseline exemption in a given state-year cell. Specifically, Hill (2011) 

creates three indicators to denote families residing in states with an AYCE of zero months, three to 

nine months, or 12 months or more. Washbrook et al. (2011) create a single indicator to denote ex-

posure to an AYCE of 12 months or more. Although both papers interact these variables with an 

indicator for marital status, the identifying variation is largely driven by the cross-state and tem-

poral variation in the length of the baseline AYCE. This paper extends these coding schemes by first 

exploiting the large cross-state variation in the baseline AYCE. It then takes advantage of the differ-

ential policy treatment depending on the child's birth order. Recall that many states provide a com-

paratively long AYCE for mothers' first child and a significantly shorter one for each subsequent 

child. It also exploits states' rules on lifetime AYCE allotments, which are used to exempt mothers 

until the maximum number of months is reached. Finally, the paper uses information on the focal 

child's age-at-assessment to distinguish between mothers with varying AYCE allotments simply be-

cause they were interviewed at different times. Together, these sources of variation produce an indi-

vidual-level measure of mothers' remaining AYCE allotment at a given point in time.  

IV. Data 

 
The primary dataset for this research is the Birth cohort of the Early Childhood Longitudinal Study 

(ECLS-B). The ECLS-B is a nationally representative sample of approximately 11,000 children born 
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in 2001. The survey was designed to track children's early home and educational experiences by con-

ducting detailed parent and child care provider interviews and initiating a battery of child assess-

ments at various points between birth and kindergarten entry. The first wave of data collection oc-

curred when focal children were 9-months-old (2001-2002), with follow-up surveys implemented at 

24-months (2003), during the preschool year (2005-2006), and after kindergarten entry (2006-2007). 

The analysis sample is comprised of children from the 9-month wave of data collection. In 

particular, a home visit was initiated on or near the focal child's 9-month birthday to administer 

cognitive and psychomotor assessments and to conduct a 60-minute parent interview.8 To craft the 

analysis sample, I exclude children whose mother is younger than 18 years old (216 observations) as 

well as those with missing information on maternal employment status (38), marital status at child-

birth (73), educational attainment at childbirth (154), and the number of previous live births (24). I 

also drop children with missing information on the 9-month cognitive assessment (484). Mothers 

younger than 18 are omitted in light of states' minor parent provisions, stipulating that minors must 

reside in the home of a parent or guardian and remain enrolled in school in order to receive welfare 

benefits. Thus, such individuals are not likely to be influenced by states' work requirements. Also 

omitted are mothers enrolled in classes at a school, university, or college (1,083). Many states do not 

count participation in post-secondary education as an acceptable work activity, making it unlikely 

that such mothers would be influenced by work requirements.9 After applying these restrictions, the 

result is an analysis sample of 8,558 children.10 

To fix attention on the group of children whose mothers are potentially eligible to receive 

welfare, and thus likely to be influenced by states' work requirements, I split the sample according to 

mothers' educational attainment and marital status. In particular, I define the group of potentially 

eligible mothers as those with less than a college degree or those who are unmarried. Such definitions 

are fairly standard in the U.S. welfare reform literature (e.g., Herbst, 2013a; Bitler et al., 2005; Fang 

& Keane, 2004; Grogger, 2003; Meyer & Rosenbaum, 2001; Schoeni & Blank, 2000). For the purposes 

of conducting sensitivity and falsification tests, I define the group of mothers ineligible to receive 

                                                           
8 The parent survey collected detailed information on the demographic characteristics of the focal child and family, the labor 
market and program participation characteristics of the mother, family well-being and routines, and child care participation. 
9 In robustness checks, I experiment with a number of alternative definitions of the education restriction. I first relax the 
restriction, and allow those enrolled in courses to remain in the sample. The OLS and IV results are similar to those reported 
in the paper. Using the Urban Institute's Welfare Rules Database for 2001, I then code states' work activity rules, omitting 
only those enrolled in classes and residing in states that do not allow post-secondary education as an acceptable activity. 
The results are not substantially different using this definition. Finally, I attempt to identify and omit only full-time stu-
dents, defined as those who are enrolled in courses and are not working for pay. Once again, the results are similar to those 
reported in the paper.           
10 I drop a small number of additional children for very minor reasons.  
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welfare as those with at least a college degree and those who are married. A key motivation for using 

educational attainment and marital status to stratify the sample is that the welfare reform literature 

is unsettled as to the most appropriate characteristics for identifying welfare-eligible (treated) and -

ineligible (untreated) women. Although it is common to use both educational attainment and marital 

status to create the groupings (e.g., Herbst, 2013a; Hill, 2012; Bitler et al., 2005; Kaushal & 

Kaestner, 2005), some studies use only education (e.g., Schoeni & Blank, 2000), while others use only 

marital status (e.g., Grogger, 2003; Meyer & Rosenbaum, 2001; Pingle, 2003). Relying on both char-

acteristics therefore seems like the most comprehensive method for distinguishing between potentially 

eligible and ineligible families.              

To construct these groups, one option is to use information on mothers' educational attain-

ment and marital status as of the 9-month assessment. However, applying these characteristics after 

the introduction of the policy treatment (i.e., exposure to work requirements) would lead to a prob-

lem of endogenous sample selection if these characteristics are influenced by welfare reform. Such 

concerns seem warranted in light of evidence from Bitler et al. (2004; 2006) that welfare reform al-

tered marriage and divorce rates as well as children's family structure. Fortunately, the ECLS-B 

makes available to researchers a variety of information from children's birth certificate, including the 

biological mother's educational attainment and marital status.11 Information collected at childbirth 

alleviates concerns over endogenous sample selection because the maternal characteristics are meas-

ured simultaneously with the initiation of the AYCE allotment. Of the 8,558 children in the sample, 

6,207 are included in the welfare-eligible subsample, and 2,351 are included in the non-eligible sub-

sample.12            

 The primary outcome is a measure of children's early cognitive ability from the Bayley Short 

Form{Research Edition (BSF-R) test, administered at the 9-month assessment. This instrument was 

designed specifically for the ECLS-B and includes a subset of items from the full Bayley Scales of 

Infant Development-Second Edition (BSID-II), a widely used measure of early cognitive and motor 

development. Although the original BSID-II was designed to be completed in a clinical setting, the 

BSF-R was developed for ease of administration in a home environment. This study examines only 

                                                           
11 Birth certificate information is made available to researchers through a restricted-use data license. The marital status vari-
able on the birth certificate distinguishes between mothers who are married and unmarried. It does not provide information 
on whether the mother is never married, divorced, separated, or widowed.   
12 Given the definitional ambiguities associated with creating welfare-eligible and -ineligible groups, it reassuring that the 
TANF participation rate is substantially higher for the former group (11.5 percent) than for the latter group (0.4 percent). 
The TANF participation rate for mothers unmarried at birth is 20.8 percent, and that for mothers with less than a college 
degree at birth is 11.6 percent.    
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the cognitive component of the BSF-R, containing 31 items during the 9-month assessment. The test 

measures several dimensions of early cognitive and language ability, including memory, preverbal 

communication, expressive and receptive vocabulary, reasoning and problem solving, and concept 

attainment. Item response theory (IRT) scale scores are used in the analysis.            

This study examines two measures of early maternal employment. First, I test a binary indi-

cator that equals unity if a given mother ever worked since the focal child's birth, and zero if the 

mother did not work since childbirth. At the 9-month assessment, mothers were asked if they worked 

for pay during the previous week. Among those not currently working, a follow-up question was 

asked whether they had done so since the focal child's birth. Children whose mothers answered af-

firmatively to either question were coded a value of one on this variable; all others were coded a val-

ue of zero. Approximately 58 percent of mothers in the welfare-eligible subsample were ever em-

ployed since childbirth, compared to 63 percent of mothers in the welfare-ineligible subsample. Sec-

ond, I test a measure of cumulative employment, defined as the total number of months a given 

mother was employed as of the 9-month assessment. I construct this variable by combining infor-

mation on the child's age (in months) and mothers' employment status at the 9-month assessment 

with a survey item asking about the (child's) age at which the mother returned to work.13 The aver-

age welfare-eligible mother worked about 4.1 months since childbirth, only slightly less than the 4.5 

months worked by the typical non-eligible mother.14 

Figure 1 displays the evolution in maternal employment throughout the first year of the 

child's life. In particular, it shows the cumulative proportion of welfare-eligible and -ineligible moth-

ers who started working in the first 12 months after childbirth. Overall, maternal employment rates 

increased rapidly throughout the first six months of life, after which the transition into work begins 

to slow. Fully one-quarter of eligible and ineligible mothers began working within two months of 

childbirth, but then the employment trends begin to diverge. By the time children are six months 

old, 50 percent of welfare-eligible mothers had begun working, compared to 57 percent of their ineli-

gible counterparts. A difference is still evident at 12 months, when 57 and 63 percent of mothers had 

started to work, respectively.       

Table 2 provides summary statistics for the subsample of welfare-eligible families. Children 

whose mothers did any work since childbirth scored about 1.5 points higher on the BSF-R than their 

                                                           
13 Mothers both currently employed (i.e., working as of the 9-month assessment) and ever employed since childbirth (but not 
currently working) were asked about the child's age at which maternal employment began.      
14 The mean months of work reported in the text includes mothers who did not work. When the means are conditioned on 
doing any work, welfare-eligible and -ineligible mothers worked 7.1 months, on average, since childbirth.   
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counterparts whose mothers did not work. Working mothers are less likely to be high school drop-

outs, have fewer children, and are less likely to receive benefits from the Women, Infants, and Chil-

dren program (WIC). In addition, total annual income in households with working mothers is about 

15 percent higher on average. Finally, the children of employed mothers appear to be in better base-

line health: they are less likely to be classified as low birth weight and less likely to be born prema-

turely. These descriptive data suggest that children of working mothers are more economically ad-

vantaged than their non-working counterparts, a pattern which may explain the test score gap in 

favor of the former group. The relative economic advantage of working families also highlights the 

central concern associated with OLS estimates of early maternal employment. In particular, working 

mothers are likely to be positively selected in ways that are difficult to fully account for, leading to 

OLS estimates that are biased upward.    

V. Identification Strategy          

It is useful to begin by specifying an OLS regression model of the child's cognitive ability production 

function:  

(1) ln(Ais) = β1WORKis + X′η + Z′υ + εis,  

 
where i indexes children and s indexes state of residence; ln(A), the natural logarithm of the child's 

BSF-R score at the 9-month assessment, is a proxy for latent cognitive ability; and WORK is either 

the binary indicator for any maternal employment since childbirth or the measure of cumulative em-

ployment. The X is a matrix of observable family and child determinants of cognitive ability, Z indi-

cates a set of region of birth indicators as well as a large number of state policy, economic, demo-

graphic, and political characteristics; and ε captures the unobserved determinants of child ability. 

Equation (1) may be estimated separately on the subsamples of ECLS-B children residing with wel-

fare-eligible and -ineligible mothers.  

For the binary measure of WORK, the coefficient of interest, β1, provides an estimate of the 

average difference in BSF-R scores between infants whose mothers worked and did not work since 

childbirth.15 Given that test scores are measured on or near the child's 9-month birthday, β1 should 

be interpreted as the short-run effect of early maternal work. The coefficient β1 is identified through 

a cross-sectional comparison of children's BSF-R scores, a fairly common empirical strategy in the 

                                                           
15 For the measure of cumulative employment, β1 is the average change in test scores associated with a one-month increase in 
maternal employment. 
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early maternal employment literature. However, even with a richly specified production function{ 

containing detailed child and family controls{concerns remain that working and non-working moth-

ers are different in ways that influence child ability. One possibility is that some mothers have skills 

(e.g., human capital) or personality traits (e.g., social skills or higher motivation) that are positively 

correlated with labor market participation and child ability. If these maternal characteristics are 

omitted from equation (1), estimates of β1 will be biased upward. On the other hand, it is conceiva-

ble that less-skilled mothers are more likely to work because they seek to offset the social and eco-

nomic disadvantages that exist in the home environment. Failure to control for these characteristics 

in equation (1) would impart a downward bias on β1. The summary statistics in Table 1{establishing 

that working mothers are more advantaged{suggest that the net effect of the unobservables is to bias 

β1 upward.                     

One method for dealing with this omitted variables problem is to leverage quasi-random var-

iation in WORK through an instrumental variable (IV). This approach will produce consistent esti-

mates of the impact of early maternal work if at least one variable is found to satisfy two conditions: 

(i) it is highly correlated with mothers' work decisions, and (ii) it is orthogonal to child ability ex-

cept through its relationship with maternal work. In this paper, I attempt to identify the causal im-

pact of early maternal employment by exploiting variation in states' AYCEs from the welfare work 

requirements. Specifically, AYCEs are expected to influence maternal employment decisions{such 

that smaller allotments of exempt time should increase the probability of working after child-

birth{but are not expected to directly influence child ability. 

To construct the instrument, which I denote as EXEMPT in the regression models, I begin 

by coding each state's AYCE (in months) in effect during 2001. Detailed information on the AYCEs 

is available through the Urban Institute's Welfare Rules Database (Urban Institute, 2001). The 

AYCE data are then merged to the analysis sample based on the child's state of residence at birth. 

For families residing in one of the 34 states providing the same AYCE allotment to mothers regard-

less of the number of previous births, EXEMPT is generated by subtracting the state's AYCE allot-

ment from the child's age (in decimal months) at the 9-month assessment. For families residing in 

one of the 14 states that vary the AYCE allotment by the number of previous births, I identify the 

child's birth-order from the birth certificate file, and, in conjunction with the child's age-at-

assessment, I calculate the appropriate value for EXEMPT. In particular, I identify the AYCE al-
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lotment that applies to a given child based on the birth-order, and then subtract that allotment from 

the child's age. Finally, for families residing in the three states (Oklahoma, Washington, and Wyo-

ming) providing a lifetime AYCE allotment, I take advantage of the rule that a mother cannot allo-

cate more than a specified number of months to a single child. Recall that all three states provide a 

lifetime AYCE of 12 months, with Oklahoma and Wyoming granting a maximum of three months 

for each child and Washington granting a maximum of four months. I assume that mothers take the 

maximum allowable AYCE for each child until the lifetime limit is reached, beyond which mothers 

are not given an exemption for having additional children. Once the appropriate AYCE allotment is 

determined, EXEMPT is calculated in the same manner as above.  

Given that EXEMPT is calculated in relation to the child's age, negative values indicate that 

a mother has time remaining in the work requirement exemption (because the AYCE allotment ex-

ceeds the child's age), while positive values indicate that a mother exhausted the exemption (because 

the child's age exceeds the AYCE allotment). Variation in EXEMPT is derived from three sources. 

The chief source of variation comes from cross-state differences in the generosity of AYCE allot-

ments. A second source of variation comes from the birth-order of focal children. Specifically, chil-

dren within a given state can be assigned different values on EXEMPT depending on the AYCE al-

lotment that applies to their birth-order. Both components are determined at the time the child is 

born. Thus it is assumed that forward-looking mothers, who are provided with different stocks of 

exempt time, have different horizons over which to make work and welfare participation decisions. A 

smaller stock of exempt time should increase (decrease) the amount of time mothers spend working 

(receiving welfare), especially in the first year of life.         

Lastly, additional within-state variation is created by virtue of the differential ages at which 

children were assessed (and parents answered questions about their current employment status as 

well post-birth employment history). Although ECLS-B administrators intended to assess children 

when they were nine months old, in practice administrators were unable to accomplish this. Indeed, 

children were assessed between the ages of six and 22 months, although the median age-at-

assessment is 10 months.16 This is a potentially important source of variation because children born 

in the same state and with the same parity will be assigned different values on EXEMPT if they 

happen to be assessed by ECLS-B administrators at different ages. It is also a plausibly exogenous 

                                                           
16 Variation in age-at-assessment is evident within states as well. In California, for example, children were assessed between 
the ages of eight and 21 months, while those in Texas were assessed between seven and 16 months. 
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source of variation because it is unlikely that parents selected an assessment date based on the focal 

child's cognitive ability. Of course, this component is not determined at the time the child is born, 

nor is it known by mothers at what age the child will be assessed. As a result, this source of varia-

tion is not likely to be correlated with work and welfare decisions in the period proximate to the 

child's birth. Age-at-assessment, however, is likely to be correlated with current decision-making be-

cause it is assumed that mothers are aware of the child's age relative the AYCE allotment (deter-

mined at birth), and they are able to estimate the remaining stock of exempt time. Together, the 

three sources of variation in EXEMPT{two of which are determined at childbirth and one of which 

is determined at the time the child is assessed{align with the measure of early maternal employment, 

which commingles information on mothers' work history with that on mothers' current work status.   

For the sample of welfare-eligible families, the median on EXEMPT is 5.4 months (SD=6.9), 

with a minimum of -16.8 and a maximum of 21.8, indicating that the typical welfare-eligible mother 

had exhausted the AYCE allotment by over five months at the 9-month assessment. Figure 2 pre-

sents a richer picture of the variation in EXEMPT. In particular, it plots in descending order the 

median number of months remaining in families' AYCE allotment, aggregated to the state-level. For 

presentation purposes, Figure 2 is constrained to the 15 states with the largest (Texas to West Vir-

ginia) and smallest (Washington to Idaho) median AYCE allotment. It is clear that substantial vari-

ation exists in EXEMPT: at the 9-month assessment, the median family in Texas and Massachusetts 

had approximately 14 months remaining in its AYCE from the work requirements, while that in 

Maryland and Idaho had exhausted the AYCE by at least 11 months.  

How much of this variation is driven by cross-state differences in AYCE policies? To investi-

gate this, I produce separate density plots on EXEMPT for families exposed to less generous AY-

CEs{defined as an AYCE of four months or less{and families exposed to more generous AY-

CEs{defined as an AYCE of more than four months. These definitions are generated from states' 

baseline AYCE allotments and, if applicable, the birth-order-based allotments. As shown in Figure 

3a, the entire distribution of EXEMPT for families exposed to less generous AYCEs resides to the 

right of the break-even point (i.e., zero months). Indeed, as of the 9-month assessment, over three-

quarters of such families exhausted the AYCE by five- to 10-months.  On the other hand, Figure 3b 

shows that two-thirds of families exposed to more generous AYCEs had between one- and five-

months remaining in their allotment. Thus, variation in EXEMPT strongly corresponds to the two 

key sources of (policy-induced) variation in states' AYCEs.     
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To check whether the first identifying condition holds, I provide graphical and regression-

based evidence on the fist-stage relationship between EXEMPT and early maternal employment. 

Figures 4a and 4b display raw (unconditional) results for the binary indicator of any maternal em-

ployment and the measure of cumulative employment, respectively. Each dot represents the unad-

justed mean for maternal employment within one-month bandwidths of EXEMPT.17 The solid line 

shows the estimated best linear fit. Recall that EXEMPT is created by subtracting the relevant 

AYCE allotment from the focal child's age. Therefore, increases in the variable coincide with reduc-

tions in the time remaining in the work requirement exemption. Both figures reveal a fairly strong 

relationship between AYCEs and early maternal employment: rates of work participation and 

months of work are greater among mothers faced with smaller AYCE allotments.     

Table 3 formalizes the graphical evidence by presenting conditional estimates from the fol-

lowing first-stage equation: 

(2) WORKis = ψ1EXEMPTis + X′η + Z′υ + µis,  

where WORK is the measure of early maternal employment and EXEMPT, the IV, captures the 

number of months remaining in a given mother's AYCE allotment as of the 9-month assessment. All 

models include the full set of control variables appearing in equation (1), and the standard errors are 

adjusted for clustering within date of assessment cells. The variables in X and Z are listed in the 

notes to Table 3. Column (1) shows the estimates for the binary indicator of any work, while column 

(2) shows the estimates for cumulative (i.e., months of) work. The estimates in Panel A are derived 

from the welfare-eligible subsample, and those in Panel B provide a falsification test by showing the 

analogous results for the welfare-ineligible subsample.         

 Columns (1) and (2) provide evidence of a strong first-stage relationship between EXEMPT 

and WORK. In particular, increases in EXEMPT{representing reductions in the remaining AYCE 

allotment{are positively associated with the likelihood of engaging in any work as well as the cumu-

lative months of work as of the 9-month assessment. A one-month reduction in the AYCE increases 

the likelihood of employment by 0.6 percentage points [Panel A, column (1)] and increases months of 

employment by 0.04 months [Panel A, column (2)]. With F-statistics of 31 and 25, respectively, EX-

EMPT should provide sufficient statistical leverage to identify WORK in the second-stage equation. 

Results in Panel B provide a falsification test by estimating the first-stage equation on the subsam-

                                                           
17 Although the minimum and maximum values on EXEMPT are -16.8 and 21.8, respectively, I constrain the figures to -15.0 
to 15.0, given there are very few observations that lie outside these boundaries: 47 observations are reside below -15.0 and 61 
observations reside above 15.0. The formal first-stage regressions, however, take full advantage of the values on EXEMPT.     
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ple of children of welfare-ineligible mothers. If EXEMPT does in fact capture mothers' exposure to 

AYCEs, then one would expect EXEMPT to be unrelated to the work decisions of mothers not at-

risk of receiving welfare. Results in columns (1) and (2) suggest that EXEMPT passes the falsifica-

tion test: the coefficients are substantially smaller in magnitude than their counterparts from the 

welfare-eligible subsample, and neither is statistically significant (F=1.3 and 1.5, respectively). 

The model shown in column (3) provides an additional robustness check. The dependent var-

iable is a binary indicator equal to unity if a given family received cash assistance at any point since 

the child's birth. The expectation is that reductions in the AYCE allotment should reduce the likeli-

hood of receiving welfare in the eligible subsample, while having no effect on participation in the in-

eligible subsample. Both predictions are borne out. Specifically, the coefficient in Panel A, based on 

the welfare-eligible subsample, implies that a one-month reduction in the AYCE allotment reduces 

the likelihood of receiving welfare by 0.2 percentage points, a result that is statistically significant. 

On the other hand, the coefficient in Panel B, from the subsample of ineligible families, implies a 

substantially smaller and imprecisely estimated reduction in welfare receipt. 

To serve as a valid instrument, EXEMPT must also fulfill the second identifying condition, 

in that it must be appropriately excluded from the child's cognitive ability production function. In 

other words, EXEMPT can only influence child well-being indirectly, through its effect on maternal 

employment. There are a few concerns with using AYCEs as an instrument for early maternal work. 

First, variation in EXEMPT is generated in part from a number of child- and family-level character-

istics. Recall that EXEMPT is created not just from cross-state variation in AYCE allotments, but 

also from the child's birth-order and age-at-assessment. It is conceivable that both characteristics are 

related to mothers' work decisions and child well-being. Indeed, there is a well-documented relation-

ship between birth-order and maternal time inputs (Lehman et al., 2012; Monfardini & See, 2012) as 

well as child outcomes (Black et al., 2005). A related issue is the potential endogeneity of fertility 

decisions, in which unobserved maternal characteristics are related to the number and timing of 

births. I deal with these complications by including in X explicit controls for the child's age at the 9-

month assessment, entered in decimal months and a quadratic in months, as well as a full set of 

birth-order fixed effects. 

In addition, the baseline model includes a number of pre-treatment maternal characteristics 

that may be correlated with fertility and employment preferences. In particular, I control for moth-

ers' age (and age-squared) at birth, marital status at birth, and educational attainment at birth. I 
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also account for mothers' use of tobacco products during the pregnancy, as this may proxy the quali-

ty of maternal time inputs, including difficult-to-measure human capital and personality traits as 

well as the child's stock of early health and ability. Dummy variables for low birth weight and prem-

ature births are also included because they are viewed as more explicit controls for early child health 

and development as well as the family's material resources. As an additional control for difficult-to-

measure family characteristics, I include the child's birth month in the baseline model. Indeed, Buck-

les and Hungerman (2010) document strong seasonal patterns in the socioeconomic characteristics of 

women giving birth at different times through the year. Mothers giving birth in the first quarter of 

the year are more likely to be teenagers, unmarried, and high school drop-outs.   

 The second concern is that the influence of AYCEs on maternal employment could be con-

founded by other forms of leave-taking, such as that induced by the FMLA. Stated another way, the 

IV estimate on WORK could be as much a reflection of the FMLA's impact on maternal work as it 

is states' AYCE policies. However, there are a few intuitive reasons why the FMLA is not empirical-

ly commingled with states' AYCE policies. Since the FMLA is a federal policy, there is by definition 

little cross-state variation in its characteristics. Furthermore, although a number of states implement 

their own (expanded) parental leave policy, only a small subset of those states alter the leave-taking 

period to be longer than the FMLA's three months. A related point is that the FMLA's three 

months of allowable leave is substantially shorter than the period granted under states' AYCEs. Re-

call that over half of states in 2001 provided an AYCE of at least 12 months. Finally, given the 

FMLA's firm size (50) and hours-of-work requirements (1,250 hours), many low-income mothers are 

not eligible for leave.18     

 Despite these policy differences, I take steps to ensure that the FMLA and related state leave 

policies do not confound the IV estimates on WORK. I included in the baseline model a dummy var-

iable that equals unity for families residing in states that provide more generous parental leave pro-

visions than the FMLA. The coding for this variable is consistent with the Washbrook et al. (2011) 

definition. I also experiment with a narrower version of the dummy, assigning a value of one to fami-

lies in states with longer leave periods than the standard FMLA period. Doing so does not change 

the results. In a robustness check, I then exploit an ECLS-B survey item from the 9-month assess-

                                                           
18 The hypothesized lower eligibility rate among low-income mothers is borne out by data on actual leave-taking. At the 9-
month assessment, mothers were asked whether they had taken maternity leave.  Full 61 percent of mothers in the welfare-

ineligible subsample claimed to have taken maternity leave, whereas substantially fewer welfare-eligible mothers—41 per-

cent—did so.  
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ment that asks mothers whether they had taken maternity leave since the focal child's birth. Models 

that include a binary indicator for leave-taking yield first-stage and IV estimates similar to those 

reported in the baseline models.         

 Given that an important source of variation in EXEMPT is the cross-state differences in 

AYCE allotments, another concern is a type of policy endogeneity, in which AYCEs are correlated 

with other state-level social policy, economic, or demographic characteristics that influence child abil-

ity. Of particular concern is the potential correlation of AYCEs with other features of welfare reform. 

For example, political decisions regarding the generosity of AYCE allotments could be related to the 

stringency of benefit sanctions or time limits. In addition, it is possible that states with more favora-

ble economic conditions provide less generous AYCE allotments. If these unobserved state character-

istics are correlated with child ability, then EXEMPT would be an invalid instrument. I attempt to 

handle policy endogeneity by incorporating in the baseline model a set of region of birth indicators as 

well as 22 state-level controls.19 These variables describe several dimensions of states' social policy, 

economic, demographic, and political environment.    

 Some may argue that state fixed effects are more robust controls for policy endogeneity. In 

this context, however, fixed effects may not be beneficial, or even appropriate. Since variation in 

EXEMPT is derived in large part from cross-state differences in AYCE allotments, it is not surpris-

ing that the fixed effects explain most of its variation. Indeed, the R2 from a regression of EXEMPT 

on a set of state of birth fixed effects is 0.81. Including fixed effects therefore leaves little variation in 

the instrument to identify WORK in the second-stage equation.20 In contrast, the R2 from a regres-

sion of EXEMPT on the region of birth indicators and 22 state-level controls is 0.45. Furthermore, 

although the fixed effects are highly correlated with EXEMPT, excluding them would induce bias 

only if they are systematically related to cross-state differences in child ability, conditional on the 

observable family and child controls. The state fixed effects do not appear to be strongly correlated 

with child cognitive ability in the ECLS-B. In a regression of the 9-month BSF-R score on the state-

                                                           
19 The state controls include a dummy variable for more generous parental leave provisions than the FMLA, the log of feder-
al and state Child Care and Development Fund (CCDF) expenditures per child, the log of the maximum Earned Income 
Tax Credit (EITC) benefit, the maximum AFDC/TANF benefit for a three-person family, a dummy variable for states that 
operate a formal welfare diversion program, a dummy variable for states with a lifetime time limit on welfare receipt, a 
dummy variable for states with a full benefit sanction in the first instance of non-compliance with the work requirements, a 
dummy variable for states operating a family cap policy, the state unemployment rate, the log of weekly earnings in the 
service sector, state GDP per capita, the log of per capita income, the log of population density, the log of total population, 
percent state population of women ages 15 to 39, percent state population of women ages 40 to 64, percent state population 
of whites, percent of state population under age 5, percent of state population uninsured, a dummy variable for states with a 
Republican governor, a dummy variable for gubernatorial election years, and the percent voting Republican in the previous 
Presidential election.  
20 In an IV regression with state fixed effects, the F-statistic on EXEMPT in the first-stage equation is essentially zero 
(F=0.49). As a result, the standard error on WORK in the second-stage is over 500 percent larger than that from an IV 
model that includes the region of birth indicators and 22 state-level controls.   
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of-birth fixed effects, the state indicators explain only six percent of the variation in test scores. Fur-

thermore, the incremental R2 associated with adding the fixed effects (to a model that includes the 

family and child controls) is 1.3 percent. Importantly, the fixed effects do not meaningfully outper-

form the region indicators and state-level controls: the incremental R2 associated with these controls 

is 0.8 percent. 

The exogeneity of EXEMPT can be tested indirectly by examining its relation to family 

characteristics that should not be influenced by states' AYCEs. One way to conduct the test is by 

estimating reduced form relationships between EXEMPT and a set of pre- or at-birth maternal and 

child characteristics. The scatterplots in Figures 5a through 5h show these relationships.21 Each plot 

represents the residualized mean for a given characteristic in one-month bandwidths of EXEMPT. 

The residuals were generated from an OLS regression of each characteristic on EXEMPT controlling 

only for the region of birth indicators and the 22 state-level variables. The plots also contain the best 

linear fit line constructed from the regression, whose slope represents the coefficient on EXEMPT. It 

is reassuring that EXEMPT is unrelated to an array of background characteristics that may influ-

ence child well-being. Indeed, the binned means for each characteristic are essentially flat over the 

distribution of EXEMPT. That the child and maternal characteristics are unrelated to the instru-

ment in a regression that controls only for the state characteristics suggests that they are sufficient 

for removing policy endogeneity, and that state fixed effects are not necessary to maintain the validi-

ty of EXEMPT.           

Table 4 formalizes the scatterplots by estimating reduced form regressions accounting for the 

full set of controls. In no case is EXEMPT statistically significant. It is particularly encouraging that 

it is uncorrelated with pre-birth maternal employment, in light of the strong correlation between pre- 

and post-birth employment.22 In addition, the instrument is uncorrelated with difficult-to-measure 

maternal and child ability endowments, as captured by grandparents' educational attainment. It is 

also unrelated to the child's season of birth, which is influenced by a complex set of maternal prefer-

ences and human capital characteristics that may influence child development (Buckles & Hunger-

man, 2010). Finally, EXEMPT is orthogonal to the child's birth weight and premature birth status, 

which are shown to have implications for a number of outcomes (e.g., Black et al., 2007; Case et al., 

                                                           
21 From Figure 5a to 5h, the characteristics are: whether the mother worked at all in the year prior to childbirth, whether 
the mother attended 16+ prenatal doctor's visits, whether the mother lived with the biological father until age 16, whether 
the child's grandmother was a high school drop-out, whether the child's grandfather was a high school drop-out, whether the 
family received WIC in the previous 12 months, whether the child's gender is male, and whether the child's race is black.  
22 Indeed, the post-birth employment rate (i.e., any work) is 72 percent among mothers who worked in the year before the 
child's birth. It is 26 percent among mothers who did not work in the year prior to childbirth.   
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2004). Together, these results provide evidence in favor of the validity of EXEMPT as an identifying 

instrument.                                  

VI. Estimation Results 

Baseline OLS and IV Estimates 

Table 5 presents the main OLS and IV estimates of the impact of early maternal employment 

(WORK) on children's BSF-R scores [ln(A)]. Columns (1) and (2) provide the OLS results for the 

binary indicator of any work and the measure of cumulative work, respectively. Column (3) displays 

the reduced form results, in which children's BSF-R scores are regressed on EXEMPT, and columns 

(4) and (5) show the IV estimates on both maternal employment measures. Panel A provides these 

results for the welfare-eligible subsample, and, as a robustness check, Panel B provides them for the 

ineligible subsample. All models include the full set of controls, and the standard errors are adjusted 

for clustering within date of assessment cells. 

Looking at the OLS results in Panel A, the evidence consistently points to a positive rela-

tionship between early maternal employment and children's cognitive ability test scores. The coeffi-

cient on WORK in column (1) implies that any maternal employment since childbirth is associated 

with a 0.6 percent increase in BSF-R scores at the 9-month assessment, while the coefficient in col-

umn (2) implies that an additional month of work increases test scores by 0.06 percent. Both esti-

mates are highly statistically significant. Turning to the OLS results for the ineligible subsample, 

shown in Panel B, it appears that early maternal does not influence the test scores of economically 

advantaged children. The magnitudes of both coefficients are smaller than their counterparts in Pan-

el A, and neither coefficient is statistically significant. 

The reduced form estimate in Panel A is negative, indicating that reductions in the AYCE 

time allotment are associated with lower test scores. Specifically, a one-month reduction in the 

AYCE allotment reduces BSF-R scores by 0.04 percent. This result is interesting in its own right 

because it illustrates the relationship between an important public policy lever{exemptions from pa-

rental welfare work requirements{and child ability. This can be interpreted as an intent-to-treat es-

timate of AYCEs, in that it averages the effect of work requirement exemptions over mothers who 

did and did not change their work behavior because of the exemption. At least one previous study 

attempts to estimate this reduced form relationship, and finds that such AYCEs are not related to 

child outcomes (Washbrook et al., 2011). The falsification test, shown in Panel B, indicates that, as 

expected, AYCEs are not associated with the BSF-R scores of children in non-welfare-eligible fami-
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lies. In fact, the coefficient on EXEMPT is half as large as and takes the opposite sign from that 

based on welfare-eligible subsample.   

The remaining columns in Table 4 provide the baseline IV estimates of the impact of early 

maternal employment. These estimates are interpreted as the local average treatment effect (LATE) 

of maternal employment, because it reveals the effect of employment on the subset of mothers who 

altered their work behavior in response to the work requirement exemption. Given the positive coef-

ficient on EXEMPT in the first-stage equation and its negative coefficient in the reduced form equa-

tion, it is not surprising that Panel A's IV estimates on WORK are negative. Looking at column (4), 

the coefficient suggests that any maternal work since childbirth reduces BSF-R scores by 6.8 percent. 

The IV estimate on cumulative months of maternal work is also negative, implying that an addition-

al month of work lowers test scores by one percent. This corresponds to an effect size of 0.08 stand-

ard deviations (SDs) per month of work.             

The results in Panel B{based on a sample of families ineligible for welfare{provide evidence 

in favor of the validity of the identification strategy. In particular, the coefficient on EXEMPT in 

the reduced form equation [column (3)] takes the opposite sign from its counterpart in Panel A and 

is not statistically significant. Given the lack of explanatory power on EXEMPT in the first-stage 

equation, one might expect the IV estimates on WORK to be statistically insignificant. As shown in 

columns (4) and (5), the IV standard errors are substantially larger than their counterparts in Panel 

A, leading to highly imprecise estimates. In addition, the coefficients take the opposite sign compared 

to those based on the welfare-eligible subsample.  

Robustness 

Table 6 provides an additional set of specification checks.23 Rows (1) through (3) test the sensitivity 

of the baseline IV estimates to the omission of groups of control variables. This exercise further as-

sesses the validity of EXEMPT as an instrument: if EXEMPT generates exogenous changes in ma-

ternal employment, then the IV estimates on any maternal work and cumulative work should not be 

highly sensitive to the exclusion of basic demographic controls. Row (1) omits the full set of family 

controls (except birth-order), row (2) omits the full set of child controls (except child's age and age-

squared), and row (3) omits both sets of controls. The point estimates on WORK are consistently 

similar to the baseline estimates, but the standard errors tend to be larger. This indicates that the 

                                                           
23 In an additional robustness check not discussed in the text, I estimate IV models that cluster the standard errors in state-
of-birth cells rather than date-of-assessment cells. The coefficients on both measures of WORK remain statistically signifi-
cant at the 10 percent level. The standard error on the binary indicator of any work increases somewhat, while the standard 
error on cumulative work declines slightly.        
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observable covariates are important not to maintain the exogeneity of EXEMPT, but instead to in-

crease the efficiency of the IV estimates. Such results provide additional support for the validity of 

the IV strategy. 

 The next four rows [rows (4) through (6)] experiment with richer sets of maternal character-

istics. As previously stated, the baseline model includes a dummy variable for families residing in 

states with more generous parental leave provisions than the FMLA. This control allays concerns 

over the possibility that states' AYCEs are correlated with other parental leave policies. As a further 

check, I use an ECLS-B item that asks mothers about leave-taking in the months following the 

child's birth. Specifically, row (4) includes a dummy variable that equals unity for mothers taking 

paid or unpaid job leave during pregnancy or after the child was born. Another concern is that 

WORK, which measures post-birth employment activity, might be correlated with pre-birth em-

ployment, thus biasing the IV estimates on WORK if pre-birth employment influences child ability. 

Therefore, row (5) adds a dummy variable that equals unity for mothers who did any paid work in 

the year prior to childbirth. Row (6) includes four additional maternal background controls: separate 

dummy variables for whether the mother lived with the biological mother and father until age 16 

and separate dummy variables for whether the mother's biological mother and father were high 

school drop-outs. Accounting for these maternal characteristics does not change the baseline IV esti-

mates. 

It was shown earlier that EXEMPT is associated not just with increased work participation 

but also with reductions in TANF participation. In other words, a reduction in the time remaining in 

mothers' exemption from the work requirement increases the attractiveness of employment while de-

creasing the attractiveness of welfare receipt. The loss of welfare income is therefore one potential 

explanation for the negative IV estimates on WORK. I test this possibility by including a variable 

capturing the number of months a given family received TANF since childbirth. As shown in row 

(7), the IV estimates are similar in magnitude to the baseline estimates, suggesting that work-

requirement-induced changes in welfare participation are not driving the negative effect of early ma-

ternal work.   

 In addition to granting child-age exemptions from the work requirements, states may exempt 

women for a variety of other reasons. Key exemption categories include women caring for an ill or 

incapacitated family member (exempt in 34 states) and women who are pregnant (exempt in 20 

states). It is plausible that state decision-making regarding the generosity of AYCE allotments is 
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correlated with decisions on whether to exempt other categories of women. Thus, it may be im-

portant to incorporate controls for these additional work requirement exemptions. The estimates in 

row (8) are from a model that includes separate dummy variables denoting state exemptions for 

women caring for an ill family member and for women who are pregnant. The IV estimates on 

WORK are similar to the baseline estimates; if anything the results imply somewhat larger negative 

effects of early maternal employment. 

 Recall that the baseline estimates are generated from a sample of children born to mothers 

with less than a college degree or who are unmarried. As previously stated, the welfare reform litera-

ture is unsettled as to the most appropriate maternal characteristics for identifying welfare-eligible 

households. Therefore, results in the next two rows come from models that alter the definition of the 

analysis sample.  Row (9) removes the marital status criterion, so that educational attainment is the 

sole maternal characteristic for delineating the sample. At least one previous welfare reform study 

uses education exclusively, perhaps because of concerns over sample selection biases introduced by 

using marital status as a criterion (Schoeni & Blank, 2000). The IV results based on this alternative 

sample definition are similar to the baseline estimates.  Row (10) establishes more narrow criteria for 

defining welfare-eligible households. In particular, the sample includes children born to mothers with 

no more than a high school degree and who are unmarried. The point estimates are similar to the 

baselines estimates, although neither is statistically significant because the standard errors are sub-

stantially larger. One reason for this is that the narrower definition reduces the sample size by about 

two-thirds relative to the baseline sample.24 

 The final robustness check, shown in row (11), tests an alternative version of the instrument. 

Rather than calculate the AYCE allotment in relation to the focal child's age, as is done in the base-

line model, the alternative instrument assigns an allotment to each family based on the child's state 

of birth and birth-order. One can think of this measure as capturing welfare-eligible mothers' maxi-

mum AYCE allotment at the time the focal child is born. It is distinct from the baseline instrument 

in that it does not convey the amount of exempt time remaining at the time the focal child is as-

sessed. The median on this alternative instrument is four months, with a range of zero to 24 months. 

The first-stage F-statistics are 28.4 and 21.7 for the any work and cumulative work outcomes, re-

                                                           
24 In an additional robustness check not discussed in the text, I alter the sample by removing children born in Oklahoma, 
Washington, and Wyoming, i.e., the states granting lifetime AYCE allotments. The aim here is to test the sensitivity of the 
estimates to the assumption that women take maximum allowable AYCE for each child. Recall that in constructing EX-
EMPT, I assign the maximum AYCE allotment to women residing in these states. The IV estimates are similar to those 
reported in the text.      
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spectively. As shown in row (9), the IV estimates are similar in magnitude to the baseline estimates, 

although the impact of cumulative work is no longer statistically significant.   

Timing of the Maternal Return to Work 

The results presented to this point suggest that work requirement-induced entries into employment 

during the first year of life have negative effects on children's cognitive development. It is possible 

that heterogeneity exists according to the timing of the return to work within the first year.  Previ-

ous research finds that timing does indeed matter, with earlier returns having larger negative effects 

than later returns, although some of this work compares first-year employment with that occurring 

in the second and third years of life (e.g., Ruhm, 2004). Han, Waldfogel, and Brooks-Gunn (2001) 

examine heterogeneity within the first year by comparing the developmental implications of begin-

ning work within the first three quarters after childbirth versus beginning work in the fourth quarter. 

Here again the authors find larger negative effects of earlier returns to work.  

 I examine heterogeneity throughout the first year of life by using EXEMPT to instrument for 

a series of dummy variables indicating the age (of the child) at which the mother began working. 

Specifically, I construct 11 binary indicators for whether the mother was employed within the first 

two months after childbirth, within the first three months after childbirth, and so on up to 12 

months. I then estimate separate IV models using EXEMPT as an instrument for each month-of-

work indicator. Results from this analysis are summarized in Figure 6, which plots the IV coefficient 

from each month-of-work model along with the upper and lower bounds of the 90 percent confidence 

interval.25  

A few observations are noteworthy. First, maternal returns to work{no matter when they oc-

cur during the first year of life{have negative effects on children's early cognitive development. All of 

the month-of-work indicators are negatively signed, and all but one are statistically significant at the 

10 percent level. Nevertheless, there is substantial variation in the estimates, ranging from a 20 per-

cent reduction in BSF-R scores (for children of mothers who worked within two months) to a 6.7 

percent reduction in scores (for children of mothers who worked within 11 months). In addition, con-

sistent with previous work, later returns to work generate smaller reductions in test scores, but only 

up to a point. The magnitude of the (negative) test score effect declines in each subsequent month-

                                                           
25 This analysis begins with returns to work at two months because relatively few mothers began working at zero months 
(3.5 percent of the sample) or within one month (13.9 percent of the sample). Within the first two months of life, on the 
other hand, 26 percent of mothers had begun working. In addition, the first-stage estimates on EXEMPT are statistically 
insignificant in the models for months zero and one, leading to implausibly large second-stage estimates of maternal work. 
For the remaining month-of-work indicators (i.e., months two through 12), the first-stage estimate on EXEMPT is statisti-
cally significant and positively signed.     
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of-entry until about the eighth month of life, after which the negative effects stabilize. Indeed, start-

ing work at some point in the fourth quarter of life produces substantially smaller and more stable 

test score effects than doing so in the first or second quarters of life.       

Sub-Group Analyses                    

In results not presented in the tables, I estimate the baseline IV model on a number of sub-groups 

defined by the focal child's gender, race and ethnicity, and low birth weight status as well as the 

mother's pre-birth employment status. All of the sub-group analyses are estimated using the binary 

indicator of any post-birth maternal work and the continuous measure of cumulative months of 

work. Previous research is mixed on whether early maternal employment has larger negative effects 

on boys or girls. Some studies find larger effects on boys (e.g., Desai, et al., 1989; Brooks-Gunn, et 

al., 2002), others on girls (e.g., Bernal & Keane, 2011; Waldfogel, et al., 2002), and still others find 

no differences (e.g., Ruhm, 2004). I find little evidence that disadvantaged boys and girls are differ-

entially affected by early maternal employment. Although any work as of the 9-month assessment is 

predicted to lower BSF-R scores of girls by more than boys (6.4 versus 5.6 percent test score reduc-

tion, respectively), the opposite holds for the measure of cumulative work (0.7 versus 1.0 percent, 

respectively). None of the individual IV coefficients are statistically significant, and neither are the 

tests of boy-girl differences in the IV estimates.   

Next, I examine test score effects across non-minority (i.e., white) and minority (i.e., black 

and Hispanic) children. Again, the literature yields mixed results, with some studies finding larger 

negative effects on white children (e.g. Bernal & Keane, 2011; Han, et al., 2001; Waldfogel, et al., 

2002) and others finding no systematic differences (e.g., Ruhm, 2004). This analysis finds meaningful 

differences across non-minority and minority children. Any maternal work is predicted to reduce 

BSF-R scores of white children by 14.4 percent, compared to a decrease of 4.2 percent among black 

and Hispanic children. The comparable estimates for cumulative work are 1.9 percent for whites and 

0.6 percent for blacks and Hispanics. Both white IV coefficients are statistically significant, as are 

the tests of non-minority-minority differences. 

 I also examine whether severely disadvantaged children are more sensitive to early maternal 

work, using children's low birth weight status as a proxy for disadvantage. As previously stated, low 

birth weight babies have worse outcomes in the short- and long-run (e.g., Black et al., 2007; Case et 

al., 2004). Therefore, it is important to determine whether post-birth conditions such as early mater-

nal employment exacerbate or mitigate those outcomes. The IV estimates indicate that maternal 
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work may exacerbate the early disadvantages associated with low birth weight. For example, any 

work since childbirth is estimated to lower BSF-R scores by 24.1 percent among low birth weight 

children, compared to a 3.2 percent reduction among normal weight children. IV estimates based on 

the measure of cumulative work imply similarly large differences, with low birth weight children ex-

periencing a test score drop of 2.9 percent for each month of work, while normal weight children ex-

perience a reduction of 0.5 percent. Both low birth weight IV coefficients are statistically significant, 

as are the tests of birth weight differences.  

In the final set of sub-group analyses, I examine whether mothers' pre-birth employment sta-

tus has implications for the impact of post-birth employment on child ability. It is possible that dis-

advantaged women with pre-birth work experience sustain fewer family disruptions and find it easier 

to transition back into the labor market than their counterparts with less (or with less recent) pre-

birth work experience. For the purposes of this research, pre-birth work experience is defined as hav-

ing worked at all in the year prior to giving birth. The IV results are suggestive of such a pattern. 

The impact of early maternal work is consistently associated with larger negative test score effects 

for children whose mothers did not work: such children experience test score reductions of 11.2 (any 

work) and 2.4 (cumulative work) percent, compared to 7.4 and 1.0 percent among children whose 

mothers did work prior to giving birth.  

VII. Mechanisms 

The results discussed to this point suggest that work-requirement-induced increases in early maternal 

employment have deleterious effects on disadvantaged children's short-run cognitive development. 

There are a number of mechanisms through which such an employment effect may influence child 

ability. The models presented in Table 7 provide a detailed assessment of several potential mecha-

nisms organized around family income and material resources [row (1)], maternal health [rows (2) 

through (4)], parent-child interactions and parental time investments [rows (5) through (8)], and 

participation in non-parental child care [rows (9) through (11)]. Data on these mechanisms come 

from the 9-month survey. Column (1) presents the mean on each measure. Refer to the notes at the 

bottom of Table 7 for a description of how each measure is constructed. Column (2) presents the 

reduced form estimate on EXEMPT, while columns (3) and (4) present the IV estimates on WORK 

(i.e., the binary indicator of any work and the measure of cumulative months of work). The mecha-

nism analyses are performed on the subsample of welfare-eligible families. All models include the full 

set of covariates described previously.  
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 A number of recent studies find that family income is strongly related to early and later child 

development (e.g., Blau, 1999; Dahl & Lochner, 2012; Loken et al., 2010; Milligan & Stabile, 2011). 

Increases in family income likely improve parental and child physical and mental health, and enable 

parents to invest in goods and services that promote child ability. Thus, the first mechanism relates 

to family income. Although the ECLS-B does not contain a high-quality measure of family income or 

maternal earnings, the survey provides an indicator denoting whether family income is below the 

Federal Poverty Line (FPL). As shown in row (1), a large fraction of welfare-eligible children reside 

in poor families (33 percent). Nevertheless, the reduced form estimate on EXEMPT implies that re-

ductions in the AYCE time allotment is associated with lower poverty rates. This finding is con-

sistent with the IV results, in which work-requirement-induced increases in maternal employment 

decrease the likelihood of falling below the FPL.  

Although these results appear to be at odds with the negative test score effects, a few caveats 

should be kept in mind. First, it is possible that the income required to bring a family above the 

FPL is not sufficient to improve the child's cognitive ability. Second, the FPL measure is based on 

current rather than permanent income, with the latter shown to be more important to child ability. 

Finally, as will be shown, family income is the only mechanism that yields a result consistent with an 

improvement in child ability. In other words, early maternal employment may produce a sufficiently 

strong set of headwinds that cannot be overcome by improvements in families' material well-being.  

 The next set of rows [rows (2) through (4)] investigates mechanisms related to maternal 

health. It appears that early maternal work does not improve overall health, as shown in row (2), 

defined as self-reports of overall health as excellent or very good (as opposed to good, fair, or poor). 

Furthermore, the results in rows (3) and (4) suggest that maternal employment may increase depres-

sion symptomology, as measured by the 12-item Center for Epidemiologic Studies Depression (CES-

D) scale (Radloff, 1977).26 Maternal responses on the individual items are summed to produce the 

full CES-D scale. The sample mean is 5.6, with a minimum value of zero and a maximum of 36. The 

IV estimates on the full CES-D [row (3)] imply substantively meaningful, but imprecisely estimated, 

increases in depression symptomology. Row (4) recodes one of the items into a binary indicator that 

equals unity if a given mother felt depressed during one or more days throughout the previous week. 

                                                           
26 Mothers were asked about the number of days in the previous week they (a) felt bothered by things that usually do not 
bother them, (b) experienced diminished appetite, (c) felt that they could not shake off the blues even with help from family 
members or friends, (d) felt depressed,(e) felt that everything they did was an effort, (f) felt fearful, (g) slept restlessly, (h) 
talked less than usual, (i) felt lonely, (j) felt sad, (k) felt unable to get going, (l) could not keep the mind focused. Responses 
on each item were recoded to conform to the scale's original construction: zero (less than one day), one (one to two days), 
two (three to four days), and three (five to seven days). 
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Here, the IV estimates indicate that early maternal work leads to statistically significant increases in 

depressive symptoms.  

 The next four analyses, depicted in rows (5) through (8), relate to various features of the 

mother-child relationship as well as the quality of maternal time inputs. Row (5) examines whether 

work-requirement-induced increases in maternal employment have implications for breast-feeding. A 

large literature finds that breast-feeding is associated with numerous short- and long-run physiologi-

cal, health, and cognitive benefits (e.g., Horwood & Fergusson, 1998; Lawrence, 2000). Previous stud-

ies also find that early maternal employment can disrupt breast-feeding practices (Lindberg, 1996), 

and at least one study indicates that welfare reform lowered rates of breast-feeding among disadvan-

taged mothers (Haider et al., 2003). The reduced form and IV results, which show substantial reduc-

tions in breast-feeding, are consistent with this evidence. Row (6) examines maternal scores on the 

Nursing Child Assessment Teaching Scale (NCATS), a 50-item measure of various domains of par-

ent-child interactions, including maternal responsiveness and cognitive and social-emotional growth 

fostering.27 The number of positive maternal behaviors is summed over the 50 items to produce the 

full NCATS score. The sample mean is 33.8, with a minimum score of 15 and a maximum of 48. The 

IV estimates in row (6) are small in magnitude and statistically insignificant. Row (7) explores ma-

ternal views regarding the child's temperament and attachment. In particular, I create a binary indi-

cator that equals unity if a given mother reports that the child \demands attention and company 

constantly" and \needs a lot of help to fall asleep."28 The results consistently suggest that working 

mothers are more likely to respond affirmatively to these statements. Finally, row (8) examines the 

frequency with which mothers read to the child. I create a binary indicator that equals unity if a 

family member reads to the child at least one time per week. The estimates indicate that maternal 

employment reduces the likelihood that the focal child is read to on a consistent basis. 

 The final set of analyses, shown in rows (9) through (11), examine the extent to which ma-

ternal employment influences the use of non-parental child care. Approximately one-half of ECLS-B 

infants participate in non-parental arrangements (as of the 9-month survey), and they do so for 33 

                                                           
27 During the 9-month assessment, the mother was asked to select an NCATS task that the focal child had not yet been 
taught by the mother (or father). The mother was then asked to teach the child how to complete the task, and the interac-
tion was videotaped. Four primary dimensions of the interaction were coded to produce the parent NCATS score: respon-
siveness of the parent to the child's cues, cognitive growth fostering, socio-emotional growth fostering, and responsiveness to 
the child's distress. Each of the 50 items is coded on a yes/no basis: if a given maternal behavior occurs, the item is coded 
\yes." If the behavior does not occur, the item is coded \no." The total parent score is calculated by summing the number of 
\yes" responses over the 50 items.         
28 These are separate questionnaire items in the 9-month survey. Mothers are coded a value of one if they report that the 
child \sometimes" or \most times" behaves in this manner on both items. Mothers are coded a value of zero if they report 
\never" or \used to be." 
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hours per week (Herbst, 2013b). There is a large literature in economics and developmental psychol-

ogy studying the relationship between non-parental child care and short-run outcomes. Although the 

literature is mixed overall, a few recent studies provide causal evidence that early child care utiliza-

tion lowers cognitive ability test scores among disadvantaged children (Bernal & Keane, 2011; 

Herbst, 2013b). Results in rows (9) through (11) indicate that the infants of employed mothers par-

ticipate in non-parental care earlier than their non-working counterparts, and they participate in this 

care more intensively. In particular, such children are more likely to have started their first child 

care spell within the first three months of life. As of the 9-month assessment, children of working 

mothers accrue more months in non-parental arrangements, and they spend considerably more hours 

per week in those settings.    

 In sum, the results presented in Table 7 suggest that several factors may explain the negative 

effects of early maternal employment. Although working mothers experience improved material well-

being{defined as lower poverty rates{they do not appear to be in better health, and there is sugges-

tive evidence of increased depressive symptoms. Furthermore, children of working mothers are less 

likely to be breast fed, and there is a drop in the quality of mother-child interactions, defined as a 

reduction in the frequency that family members read to the child. Working mothers also report in-

creased behavioral difficulties with the child, including persistent demands for attention and requir-

ing assistance to fall asleep. Finally, children of working mothers are more likely to experience non-

parental child care early in life: they are exposed to their first non-parental arrangement at a young-

er age, and spend more time in these settings throughout the first year of life.     

VIII. Conclusion                 

The aim of this paper is to provide causal evidence on the impact of early maternal employment on 

young children's cognitive development. It studies this issue within the context of a highly policy-

relevant population{economically disadvantaged mothers and their children{and uses a policy lever 

of considerable interest{exemptions from the welfare work requirements{to derive the instrumental 

variables estimates. Indeed, the local average treatment effects (LATE) estimated here have poten-

tially important policy implications because they reflect the impact of a fundamental economic be-

havior{maternal labor supply following child birth{whose impact on child ability is derived from one 

of the most provocative social policy reforms of the past several decades.  

Using a nationally representative sample of infants from the ECLS-B, I find that AYCEs 

from the welfare work requirements are strongly correlated with first-year maternal employment. 
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Specifically, reductions in the AYCE time allotment are predicted to increase the rate and intensity 

of employment in the first year after childbirth. Results from OLS estimation of the child ability 

production function suggest that children of working mothers score higher on the BSF-R than their 

counterparts whose mothers did not work since childbirth. However, the IV results suggest that the 

OLS estimates are severely biased upward. When AYCE allotments are used to instrument for early 

maternal work, I find that BSF-R scores are lower among children of working mothers. Each month 

of work is estimated to lower cognitive ability test scores by 0.08 SDs. 

 This paper also illuminates some the mechanisms through which the negative employment 

effects likely operate. Although families with working mothers are less likely to be poor, it appears 

that the improvement in material well-being is insufficient to fully offset the many challenges cata-

lyzed by early maternal work. Working mothers are not in better overall health than their non-

working counterparts, and there is suggestive evidence that they experience an increase in depressive 

symptoms. Furthermore, children of working mothers are less likely to be breast fed, and they are 

read to less frequently. Working mothers report increased behavioral complications with the child, 

including demands for attention and difficulties falling asleep. Finally, children of working mothers 

are exposed non-parental child care arrangements at a younger age, and they spend more time in 

these settings throughout the first year of life.  

 This paper's first-stage employment results are consistent with those in Hill (2012) and 

Washbrook et al., (2011), which find that exposure to more generous AYCE allotments are associat-

ed with reductions in employment rates among disadvantaged mothers. The only other study to ex-

amine the developmental impact of AYCEs is Washbrook et al., (2011), who provide reduced form 

estimates that imply neutral effects on a wide range of intermediate and direct measures of child 

well-being. Nevertheless, the IV results in this paper are consistent with previous welfare reform 

studies finding reductions in breast feeding rates (Haider et al., 2003) as well as declines in prenatal 

care and increases in the incidence of low birth weight (Kaestner & Lee, 2005). The results are also 

consistent with the IV estimates presented in Bernal and Keane (2011), who use a variety of pre-

PRWORA social policies as instruments to identify the impact of maternal employment and child 

care use on disadvantaged children's cognitive development. Finally, it is worth noting that results in 

this paper are consistent with those in Herbst and Tekin's (2010a; 2010b; 2014) evaluation of the 

U.S.'s Child Care and Development Fund (CCDF), a means-tested child care subsidy program. Alt-
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hough subsidy receipt has large positive effects on maternal employment, the program has detri-

mental effects on children's cognitive and behavioral development as well as maternal health.  

 The results in this paper highlight an unintended consequence of the U.S.'s movement to a 

work-based social safety net. The 1996 PRWORA is but one in a series of policy reforms starting in 

the late-1980s and continuing into the 2000s that condition eligibility for public benefits on maintain-

ing some attachment to the labor market. Indeed, the 1996 welfare reform law, which included strict 

work requirements and time limits, along with its companion child care subsidy program (the 

CCDF), was viewed as an effective approach for dealing with the \problem" of low employment 

rates among disadvantaged mothers. It has become clear since the passage of welfare reform that 

policies such as work requirements, time limits, and child care subsidies are effective policy levers for 

increasing employment. However, the success of welfare and related policy reforms must be evaluated 

not just against the benefits of increased maternal employment, but also the costs associated with 

reduced child well-being. Such considerations are particularly salient in light of recent policy pro-

posals to bring work requirements to other programs within the safety net (e.g., U.S. House Budget 

Committee, 2014). 
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Figure 3a: Density Plot on the Instrumental Variable EXEMPT

0.00

0.05

0.10

0.15

0.20

0.25

0.30

D
e
n
s
it
y

-1
5

-1
0 -5 0 5

1
0

1
5

Number of Months Remaining in the AYCE

Restricted to Families Exposed to AYCEs of More Than Four Months

Note: Bars represent densities for 30 bins and a bandwidth of 1.0 month.

Figure 3b: Density Plot on the Instrumental Variable EXEMPT



40 

 

 
 

 

 

 
 

 

 

 

0.2

0.3

0.4

0.5

0.6

0.7

0.8

P
e
rc

e
n
t 
E

v
e
r 

E
m

p
lo

y
e
d
 b

y
 9

-M
o
n
th

 A
s
s
e
s
s
m

e
n
t

-1
5

-1
0 -5 0 5

1
0

1
5

Number of Months Remaining in the AYCE

Note: Dots represent means for 30 bins and bandwidth of 1.0. Solid line shows the esimated best linear f it.

Figure 4a: First-Stage Relationship Between AYCEs and Maternal Employment Rates
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Figure 5a: Reduced Form Relationship Between AYCEs and Pre-Birth Maternal Employment
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Figure 5b: Reduced Form Relationship Between AYCEs and Maternal Prenatal Doctor's Visits
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Figure 5c: Reduced Form Relationship Between AYCEs and Maternal Residence with Bio Father
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Figure 5d: Reduced Form Relationship Between AYCEs and Grandmother High School Drop-Out
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Figure 5e: Reduced Form Relationship Between AYCEs and Grandfather High School Drop-Out
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Figure 5f: Reduced Form Relationship Between AYCEs and WIC Receipt
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Figure 5g: Reduced Form Relationship Between AYCEs and Child's Gender
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Figure 5h: Reduced Form Relationship Between AYCEs and Child's Race
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Table 1: Summary of States' AYCE Provisions for 2001 (in months) 
State Baseline  2+ Births   Lifetime   
Alabama 3   
Alaska 12 0  
Arizona 0   
Arkansas 3   
California 12 0  
Colorado 12   
Connecticut 12   
Delaware 3   
District of Columbia 12   
Florida 3   
Georgia 12 0  
Hawaii 6   
Idaho 0   
Illinois 12   
Indiana 3   
Iowa 2.77   
Kansas 12   
Kentucky 12 0  
Louisiana 12 0  
Maine 12 0  
Maryland 12 0  
Massachusetts 24   
Michigan 3   
Minnesota 12   
Mississippi 12 0  
Missouri 12   
Montana 0   
Nebraska 3   
Nevada 12 0  
New Hampshire 24   
New Jersey 3   
New Mexico 12 0  
New York 3   
North Carolina 12 0  
North Dakota 4   
Ohio 12   
Oklahoma 3   12 
Oregon 3   
Pennsylvania 12 0  
Rhode Island 12   
South Carolina 12   
South Dakota 3   
Tennessee 4   
Texas 24   
Utah 0   
Vermont 18   
Virginia 18   
Washington 4  12 
West Virginia 12 6  
Wisconsin 3   
Wyoming 3  12 
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Table 2: Summary Statistics for the Welfare-Eligible Subsample 
 
Variable 

Full  
Sample 

Any Maternal 
Work 

No Maternal 
Work 

Outcome    
Bailey Short Form mental test score (BSF-R) 74.73 

(10.28) 
75.38  

(10.11) 
 73.84* 
(10.45) 

Family Characteristics    

Mother’s age at childbirth (years) 
 

26.54 
(6.03) 

26.43 
(5.98) 

26.68 
(6.09) 

Mother is high school drop-out at childbirth 
(%) 
 

0.254 
(0.435) 

0.197 
(0.398) 

 0.331* 
(0.471) 

Mother is married at childbirth (%) 
 

0.573 
(0.495) 

0.536 
(0.499) 

 0.623* 
(0.485) 

Previous live births (no.) 
 

1.205  
(1.260) 

1.114 
(1.192) 

 1.330* 
(1.338) 

Mother used tobacco during pregnancy (%) 
 

0.177 
(0.382) 

0.178 
(0.382) 

0.177 
(0.381) 

WIC participation (%) 
 

0.666 
(0.472) 

0.648 
(0.478) 

 0.689* 
(0.463) 

English is only language spoken at home (%) 
 

0.687 
(0.464) 

0.736 
(0.441) 

 0.619* 
(0.486) 

Household members ages 18+ (no.) 
 

2.226  
(0.912) 

2.212 
(0.922) 

2.244 
(0.897) 

Urban residence (%) 
 

0.824 
(0.381) 

0.816 
(0.387) 

 0.834* 
(0.372) 

Reside in a different state (%) 
 

0.034 
(0.180) 

0.030 
(0.170) 

 0.039* 
(0.193) 

Child Characteristics     
Male (%) 
 

0.517 
(0.500) 

0.516 
(0.500) 

0.518 
(0.500) 

Age at assessment (months) 
 

10.56 
(1.93) 

10.61 
(1.95) 

 10.49* 
(1.90) 

Black (%) 
 

0.184 
(0.388) 

0.211 
(0.408) 

 0.147* 
(0.354) 

Low birth weight (%) 
 

0.273 
(0.446) 

0.257 
(0.437) 

 0.296* 
(0.457) 

Premature (%) 
 

0.120 
(0.325) 

0.106 
(0.308) 

 0.139* 
(0.346) 

Born in first quarter of 2001 (%) 
 

0.302 
(0.459) 

0.310 
(0.462) 

0.292 
(0.455) 

Source: Author’s analysis of the 9-month wave of the ECLS-B. 
Notes: Standard deviations are displayed in parentheses. All summary statistics are reported for the subsample of wel-
fare-eligible children, that is, children whose mothers are either unmarried or have less than a BA degree at childbirth. 
The column Any Maternal Work refers to any employment by mothers since the birth of the focal child. Mother's age 
and educational attainment (i.e., high school drop-out) are measured at childbirth, as recorded on the focal child's birth 
certificate. An asterisk (*) indicates that the null hypothesis of equal means across workers and non-workers is rejected 
at the 0.10 level or better.    
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Table 3: Estimates from the First-Stage Equation 
Variable (1) (2) (3) 
Panel A: Welfare Eligible Subsample 
EXEMPT      0.0057*** 

(0.0010) 
 

     0.0384*** 
(0.0078) 

    -0.0016*** 
(0.0005) 

F-statistic (p-value) 31.00 
(0.000) 

24.48 
(0.000) 

NA 

    
Panel B: Ineligible Subsample  
EXEMPT 0.0024 

(0.0021) 
 

0.0188 
(0.0154) 

        -0.0001 
(0.0004) 

F-statistic (p-value) 1.25 
(0.282) 

1.49 
(0.242) 

NA 

    
Family characteristics Y Y Y 
Child characteristics Y Y Y 
Region dummies Y Y Y 
State characteristics  Y Y Y 
Dependent variable Any Work Months of 

Work 
TANF Receipt 

Number of observations 6,207 / 2,351 6,172 / 2,338 6,203 / 2,349 
Source: Author's analysis of the 9-month wave of the ECLS-B. 
Notes: Standard errors are displayed in parentheses and are adjusted for clustering within date of assessment 
cells. The dependent variable in (1) is the binary indicator for any maternal employment as of the 9-month 
assessment. The dependent variable in (2) is the measure of cumulative employment, defined as the number of 
months a mother was employed as of the 9-month assessment. The dependent variable in (3) is a binary indica-
tor for receipt of welfare (TANF) since the focal child was born. The family characteristics include mother's age 
at childbirth, mother's age-squared, marital status at childbirth (one dummy variable for married), mother's 
education at childbirth (one dummy variable for high school drop-out), number of previous live births (ten 
dummy variables), WIC participation in previous 12 months (one dummy variable), mother used tobacco dur-
ing pregnancy (one dummy variable), English is spoken in the household (one dummy variable), family moved 
out of state after childbirth (one dummy variable), urban residence (one dummy variable), and the number of 
household members ages 18 and over (continuous). The child characteristics include gender, age, age-squared, 
race and ethnicity (four dummy variables), low birth weight (one dummy variable), premature birth (one 
dummy variable), month-of-birth (11 dummy variables). All models include region of birth indicators (3 dum-
my variables) as well as 22 state-level controls. See text for a list of the state controls. ***, **, * indicate sta-
tistical significance at the 0.01, 0.05, and 0.10 levels, respectively. 
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Table 4: Exogeneity Tests on the Instrumental Variable 
 
Dependent Variable 

Coefficient (Std. Error) 
on EXEMPT 

Mother worked in year prior to childbirth  0.0016 
(0.0011) 

 

Mother attended 16+ prenatal doctor’s visits 
 

           -0.0015 
(0.0009) 

 
Mother lived with own biological mother until 16            -0.0012 

(0.0014) 
 

Mother lived with own biological father until 16 0.0013 
(0.0015) 

 

Child’s grandmother was a high school drop-out 0.0010 
(0.0014) 

 

Child’s grandfather was a high school drop-out 0.0013 
(0.0010) 

 
Family received WIC in previous 12 months            -0.0012 

(0.0012) 
 

Child was born in Q1 of 2001 
 

           -0.0007 
(0.0016) 

 
Child is low birth weight 
 

           -0.0002 
(0.0008) 

 
Child was born prematurely 
 

0.0002 
(0.0010) 

 
Child is male 
 

           -0.0006 
(0.0015) 

 
Child is black 
 

           -0.0002 
(0.0013) 

 
Family moved out of state after childbirth 
 

            0.0003 
(0.0008) 

Source: Author's analysis of the 9-month wave of the ECLS-B. 
Notes: Each cell displays the coefficient and standard errors (in parentheses) from a regres-
sion of each variable (listed in the first column) on EXEMPT and the full set of controls. 
Standard errors are adjusted for clustering within date of assessment cells. See the notes in 
Table 3 for a list of the controls included in the regressions. The regressions are estimated on 
the subsample of welfare-eligible families. ***, **, * indicate statistical significance at the 
0.01, 0.05, and 0.10 levels, respectively.      
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Table 5: OLS and IV Estimates of the Impact of Early Maternal Work on Children’s Cognitive Ability 
 
Variable 

OLS-1 
(1) 

OLS-2 
(2) 

Reduced Form 
(3) 

IV-1 
(4) 

IV-2 
(5) 

Panel A: Welfare-Eligible Subsample 
WORK / EXEMPT 
 

      0.0061*** 
(0.0010) 

     0.0006*** 
(0.0001) 

-0.0004* 
(0.0002) 

   -0.0684** 
(0.0344) 

 -0.0103* 
(0.0060) 

      
Panel B: Ineligible Subsample 
WORK / EXEMPT 
 
 

0.0043 
(0.0052) 

0.0005 
(0.0006) 

0.0002 
(0.0003) 

0.0648 
(0.1524) 

0.0064 
(0.0182) 

Family characteristics Y Y Y Y Y 
Child characteristics Y Y Y Y Y 
Region dummies Y Y Y Y Y 
State characteristics  Y Y Y Y Y 
Number of observations  6,207 / 2,351 6,172 / 2,338 6,207 / 2,351 6,207 / 2,351 6,172 / 2,338 
Source: Author’s analysis of the 9-month wave of the ECLS-B. 
Notes: Standard errors are displayed in parentheses and are adjusted for clustering within date of assessment cells. The measure of WORK in (1) and 
(4) is the binary indicator for any maternal employment as of the 9-month assessment. The measure of WORK in (2) and (5) is cumulative employ-
ment, defined as the number of months a mother was employed as of the 9-month assessment. See the notes in Table 3 for a list of the controls includ-
ed in the regressions. ***, **, * indicate statistical significance at the 0.01, 0.05, and 0.10 levels, respectively.  
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Table 6: Additional Robustness Checks 
 
Specification 

Any  
Work 

Cumulative  
Work 

(1) Omit the maternal/family controls 
 
 

  -0.0648** 
(0.0328) 

-0.0099* 
(0.0058) 

(2) Omit the child controls 
 
 

-0.0710* 
(0.0410) 

     -0.0109 
(0.0069) 

(3) Omit both sets of controls 
 
 

-0.0732* 
(0.0378) 

-0.0107* 
(0.0061) 

(4) Control for maternity leave status 
 
 

  -0.0985** 
(0.0479) 

-0.0177* 
(0.0105) 

(5) Control for pre-birth employment status 
 
 

  -0.0789** 
(0.0398) 

-0.0131* 
(0.0078) 

(6) Control for mother’s background 
 
 

-0.0670* 
(0.0346) 

-0.0101* 
(0.0059) 

(7) Control for number of months of TANF receipt 
 
 

  -0.0744** 
(0.0362) 

-0.0116* 
(0.0066) 

(8) Control for other work requirement exemptions 
 
 

  -0.1047** 
(0.0476) 

-0.0150* 
(0.0078) 

(9) Remove the marital status sample criterion 
 
 

-0.0718* 
(0.0376) 

-0.0108* 
(0.0062) 

(10) Use more narrow sample criteria 
 
 

     -0.0728 
(0.0696) 

     -0.0070 
(0.0086) 

(11) Use alternative instrumental variable 
 

-0.0629* 
(0.0367) 

     -0.0095 
(0.0063) 

Source: Author’s analysis of the 9-month wave of the ECLS-B. 
Notes: Standard errors are displayed in parentheses and are adjusted for clustering within date of assessment 
cells. The measure of WORK in column (1) is the binary indicator for any maternal employment as of the 9-
month assessment. The measure of WORK in column (2) is cumulative employment, defined as the number of 
months a mother was employed as of the 9-month assessment. The sample criteria used to produce the estimates 
in row (8) are children born to mothers who are unmarried and who have no more than a high school degree. See 
the notes in Table 3 for a list of the controls included in the regressions. ***, **, * indicate statistical signifi-
cance at the 0.01, 0.05, and 0.10 levels, respectively. 
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Table 7: Mechanisms 
 
Outcome Variable 

Mean 
(1) 

 Reduced Form 
(2) 

IV-1  
(3) 

IV-2 
(4) 

(1) Household income below FPL 
 
 

0.326 
(0.469) 

  -0.0019** 
(0.0008) 

   -0.3214*** 
(0.1251) 

  -0.0492** 
(0.0196) 

(2) Maternal health “excellent” or 

“very good” 
 

0.609 
(0.488) 

0.0001 
(0.0013) 

0.0086 
(0.2155) 

0.0069 
(0.0342) 

(3) Center for Epidemiologic Studies 
Depression Scale (CES-D) 
 

5.629 
(5.742) 

0.0119 
(0.0127) 

1.980 
(1.798) 

0.2670 
(0.2866) 

(4) Mother felt depressed at least 
one day last week 
 

0.337 
(0.473) 

 0.0023* 
(0.0012) 

   0.3666** 
(0.1791) 

 0.0530* 
(0.0321) 

(5) Child was breast fed 
 
 

0.616 
(0.486) 

-0.0023* 
(0.0013) 

-0.4014* 
(0.2179) 

-0.0634* 
(0.0340) 

(6) Nursing Child Assessment 
Teaching Scale (NCATS) 
 

33.84 
(4.51) 

0.0133 
(0.0133) 

2.2252 
(2.2200) 

0.3491 
(0.3220) 

(7) Child demands constant atten-
tion/needs much help sleeping 
 

0.293 
(0.455) 

 0.0025* 
(0.0012) 

 0.4326* 
(0.2280) 

 0.0621* 
(0.0333) 

(8) Family member reads to child at 
least once per week 
 

0.846 
(0.361) 

-0.0019* 
(0.0010) 

  -0.3280** 
(0.1676) 

-0.0553* 
(0.0315) 

(9) Cumulative number of months 
in non-parental child care 
 

3.336 
(3.915) 

 0.0189* 
(0.0107) 

    3.2796** 
(1.4122) 

 0.4519* 
(0.2374) 

(10) Weekly hours spent in all non-
parental child care arrangements 
 

14.68 
(20.21) 

  0.0858* 
(0.0447) 

   14.669*** 
(5.557) 

   2.181** 
(0.889) 

(11) Child using non-parental child 
care in first 3 months after birth 

0.301 
(0.459) 

    0.0033*** 
(0.0011) 

    0.5691*** 
(0.1761) 

    0.0781*** 
(0.0224) 

Source: Author's analysis of the 9-month wave of the ECLS-B. 
Notes: In column (1), standard deviations are displayed in parentheses. In columns (2) through (4), standard errors 
are displayed in parentheses and are adjusted for clustering within date of assessment cells. The measure of WORK in 
column (3) is the binary indicator for any maternal employment as of the 9-month assessment. The measure of 
WORK in column (4) is cumulative employment, defined as the number of months a mother was employed as of the 
9-month assessment. Variable definitions, by row number, are as follows: (1) is a binary indicator denoting families 
below the Federal Poverty Line (FPL); (2) is a binary indicator denoting mothers in excellent or very good overall 
health; (3) is the mother's score on the 12-item CES-D depression scale; (4) is a binary indicator denoting mothers 
who \felt depressed" at least one day during the past week (i.e., one of the items on the CES-D); (5) is a binary indi-
cating denoting children who were breast fed (at all) since child birth; (6) is the mother's score on the 50-item NCATS 
scale of parent-child interactions; (7) is a binary indicator denoting children who, according to parental reports, 
\sometimes" or \most times" \demands attention and company constantly" and \needs a lot of help to fall asleep;" 
(8) is a binary indicator denoting that the child is read to by a family member at least one time per week; (9) is the 
cumulative number of months the child spent in non-parental child care arrangements as of the 9-month assessment; 
(10) is the total number of hours per week the child spends in all non-parental child care arrangements; and (11) is a 
binary indicator denoting children who began their first non-parental child care arrangement at some point in the first 
three years of life. See the notes in Table 3 for a list of the controls included in the regressions. ***, **, * indicate 
statistical significance at the 0.01, 0.05, and 0.10 levels, respectively.  

 


