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We study the trajectory of maternal employment as children age and assess the
factors underlying the smooth increase in mothers’ employment as their youn-
gest child ages. Our results indicate that the rising employment profile is largely
not associated with falling child care costs, changes in nonlabor income, or mar-
ital dissolution as children age. Differences in educational attainment and wage
opportunities are related to some of the increase in employment when children
are under 4 years old but do not explain any after that age. We discuss explana-
tions for the rising pattern ofmothers’ employment that might be consistent with
our results.

I. Introduction

A wide range of policies aim to increase employment rates among low-
skilled people, particularly mothers because of their relatively low rates
of employment and their relatively high use of social welfare benefits.1 De-
spite these policies, mothers’ employment rates are significantly below
those of fathers and childless women.2 However, mothers’ employment
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1 The Earned Income Tax Credit is the largest cash transfer program for low-income
Americans, but benefits are conditional on employment. The Personal Responsibility
andWorkOpportunity Reconciliation Act of 1996 contained a number of reforms that con-
ditioned benefits on employment or employment-related activities, such as job search.
There are also an array of tax deductions and direct subsidies at the federal and state levels
to subsidize child care expenses to encourage parents to work.

2 For example, in our data, which we describe below, the employment rate of fathers in
2010 was 90 percent and that of mothers was 64 percent.
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rates change significantly and with amarked pattern as their children age,
a fact noted inMincer (1962). Figure 1 showsmothers’ employment rates
in the week before each survey by the age of her youngest child separately
for each decennial census from 1970 to 2010.3 In 1970, 18 percent of
mothers whose youngest child was less than 1 year old worked, and 54 per-
cent of mothers whose youngest child was 16 years old worked. The gradi-
ent is less steep, but still present, in 2010. Employment rates rise from
59 percent among mothers whose youngest child is less than 1 year old
to 76 percent among mothers whose youngest is 16. The increase in ma-
ternal employment as children age is surprisingly smooth; it is not driven
by rapidly increasing employment rates in the first few years after a child is
born or sharp increases after a child is of school age. The pattern of em-
ployment observed in figure 1 indicates that most mothers will eventually
work and that by the time their youngest child is age 16 their rates of em-
ployment will be much closer to those of fathers and childless women.
Our paper studies the factors underlying mothers’ rising employment

trajectory. It builds on a long literature at the intersection of labor supply
and family economics. Browning (1992) documents trends similar to
those in our figure 1 for 1970 and 1985 and provides the most compre-
hensive recent survey of the theoretical issues and empirical analyses un-
derlying the relationship between children’s ages and their mothers’ em-
ployment. Since female labor force participation has been rising and
maternity leave has becomemore common, our first contribution is to pro-

3 Our data and sample construction are described in more detail in Sec. II. We use the
2008–12 five-year American Community Survey (ACS) and refer to it as 2010 or the
“2010 ACS.”

Figure 1.—Mothers’ employment rate by age of youngest child, 1970–2010.
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vide an updated description of how mothers’ employment rates change
as their children age, how this pattern has changed between 1970 and
2010, and whether the pattern differs by socioeconomic characteristics.

Then, guided by a basic model of labor supply, we investigate whether
several of the most cited theoretical determinants of labor supply can ex-
plain the rising employment profile in figure 1, some of which have been
previously explored and some not. In particular, we assess whether the ris-
ing employment trajectory is altered when we control for changes in
household composition, including the number of children andmothers’
marital status; changes inmothers’ nonlabor income, including the earn-
ings of her spouse; changes in the composition of women entering em-
ployment at different ages, as measured by their education and wage op-
portunities; changes in fathers’ employment; and changes in child care
costs as children age.

An additional contribution of our paper is a new assessment of whether
children’s transition to school has particularly important effects on mater-
nal employment. Reaching school-starting age is associated with a decrease
in the cost of child care and the time demands on parents (or other care-
givers). There is a broadly held, popular perception that child care costs
greatly inhibit mothers’ employment.4 The academic literature, however,
is quite mixed as to whether child care costs are a substantial barrier to
employment. Our analysis builds on a strand of this literature that assesses
whether mothers’ employment rates rise when their children become el-
igible for public school. We assess the reduced-form effect of children
reaching the school transition ages of 5 and 6 on mothers’ employment
by evaluating whether there is a discontinuous change in mothers’ em-
ployment at ages 5 and 6 vis-à-vis the trend in employment as children
age.

Our analysis indicates that differences across women in educational at-
tainment and wage opportunities are associated with some of the increase
in employment when children are under 4 years old but do not explain
any after that age, when much of the increase occurs. Moreover, mothers’
employment trajectory is well describedby aquadratic polynomial in the age
the youngest child, with little evidence of noticeable deviations at the
ages when children transition into school. Our results indicate that the
youngest child reaching school-starting age is associated with a 1–1.5 per-
centage point increase in the mother’s employment rate, which reflects a
roughly 2 percent effect relative to the baseline employment rate. Over-
all, however, much of the rise in mothers’ employment is not related to
the characteristics that we consider, including important determinants of
labor supply, such as household composition and nonlabor income, or to
maternal age or birth cohort. Our analysis indicates that much of this
labor force participation behavior of mothers is driven by factors not com-

4 See, e.g., the articles by Quart (2013) and DeSilver (2014).
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monly part of the theoretical or policy discussions. These results highlight
that more work is needed to understand the determinants of maternal em-
ployment decisions as their children age. This is particularly important
as researchers continue to study the dramatic evolution of female labor
force participation over the past few decades and the reasons behind the
stalling of this progress since the 1990s (Blau and Kahn 2013).

II. Mothers’ Employment Rises Steadily as Children Age

We begin by documenting a number of important facts about the rela-
tionship between maternal employment and a child’s age. The data for
our analysis come from the 1970, 1980, 1990, and 2000 United States de-
cennial censuses and the 2010 ACS.5 Our sample includes all mothers who
have a child aged up to 16 in the household. We limited the sample of
mothers to those aged 22–56 who were aged 14–48 when they gave birth
to their children. Employment is measured in the week before the survey,
which for the 1970–2000 censuses is April 1. The ACS is a year-round sur-
vey, and the actual timing of the survey within the year is unknown.6 The
averages underlying the figures in this section are presented in an appen-
dix. Mothers who have a job but are temporarily absent from work (e.g.,
on maternity leave) are classified as employed.
We follow an existing literature and relate mothers’ employment rates

to the age of the youngest child and conduct our analysis separately by
year.7 Younger children requiremore supervision, and thus it is likely that
the age of the youngest child is a more important correlate of mothers’
employment decisions. Nevertheless, the age of the youngest child is cor-
related with whether there are other children in the household, their ages,
and whether a mother will have children in the future. We explore the roles
of these variables further in Section IV.
As mentioned in Section I, figure 1 shows the unadjusted, average em-

ployment rates for mothers in this sample separately for each survey year.
In each year there is a smooth, positive increase inmothers’ employment
with the age of the youngest child. The rise in employment is clearly pres-
ent both in early years after a child is born and in years after a child is

5 Specifically, in 1970 we pool the 1 percent Form 1 State sample, the 1 percent Form
2 State sample, the 1 percent Form 1Metro sample, and the 1 percent Form2Metro sample.
Each of these is a 1 percent random sample of the population. In 1980 and 1990 we use
the 5 percent State samples. In 2000 we use the 5 percent sample. As noted above, we use
the 2012 five-year ACS, which pools 1 percent samples from 2008–2012, and refer to it as
2010. Data were acquired from the Integrated Public Use Microdata Series (IPUMS)-USA
(Ruggles et al. 2015).

6 Seasonality in outcomes may mean that the ACS results are not directly comparable
with the census results, so we do not emphasize any particular results from the ACS in iso-
lation from the census results.

7 Increasing maternal employment across mothers’ birth cohorts would mean that the
pattern of employment by child age is flatter in a cross section thanwithin amaternal cohort
followed over time. Our regressions in Sec. IV indicate that controlling for mothers’ birth
cohort does not substantively affect our estimated child age effects.
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enrolled in school. In 1970, the employment rate rises by 36 percentage
points as the child ages from zero to 16. Only 21.6 of the 36 percentage
point rise occurs by age 6. Fifteen percentage points of the rise occurs
between ages 10 and 16, when children are becoming increasingly inde-
pendent and require less child care. Although the overall increase in em-
ployment is smaller in 2010, it is still the case that nearly half of the rise
occurs after children are 6 years old.

Another distinctive feature of figure 1 is that the employment rates
of mothers of children under 5 have increased steadily from one period
to the next, although the increases were far greater between 1970 and 1990.
The gradient of mothers’ employment with respect to the age of the youn-
gest child has diminished over time. In 1970, mothers’ employment in-
creases by over 36 percentage points. In 2010, employment increases by
17 percentage points. This pattern reflects the fact that employment rate
of new mothers has been rising over time, from 18 percent in 1970 to
59 percent in 2010, perhaps aided by expanded parental-leave availability.8

Note that despite the gradient weakening over time, we still find a smooth
rise in mothers’ employment in the later years. This is in contrast with
Kleven, Landais, and Søgaard (2018), who show that in Denmark, wom-
en’s labor force participation dips after childbirth and recovers by age 2
and that there is no increase in employment at older ages.

A final important feature of the figure is that the increase in maternal
employment as children age does not change noticeably at any particular
age, even as children transition into school age, when the need for child
care falls dramatically with the availability of free public school. If the
largely free child care associated with school enrollment is an important
contributing factor to the overall rise in mothers’ employment, we would
expect to see sharp employment changes beginning with mothers of 5-
and 6-year-olds, because about half of 5-year-olds are enrolled in kinder-
garten and nearly all 6-year-olds are enrolled in either kindergarten or
first grade. Analyses below focus in more detail on whether there is evi-
dence for a break in the trend increase in mothers’ employment when chil-
dren reach school-starting age.

These broad patterns of mothers’ employment by the age of the youn-
gest child are also present when we stratify the sample by mothers’ edu-
cation and marital status. Figure 2 shows average employment rates in
1970 and 2010, separately for women who have at least some college ed-
ucation (21 percent of the sample in 1970 and 64 percent in 2010) and
women who have a high school degree or less education. The gradient in
child age is present for both more- and less-educated women. In 1970,
both the level and the slope of employment are fairly similar betweenmore-
and less-educated women. In 2010, the employment rates between the

8 Olivetti and Petrongolo (2017) provide an overview of the impact of parental leave and
other family-friendly policies on women’s employment.
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groups converge slightly when children are under 10 years old, which re-
flects the fact that more-educated women are more likely to work when
their children are younger and that less-educated women enter the labor
market more gradually. Figure 3 shows employment rates in 1970 and 2010
by marital status. The fraction of the sample that is married is 91 percent
in 1970 and 79 percent in 2010. While there is a slightly faster rise in em-

Figure 3.—Mothers’ employment rate by age of youngest child andmother’s marital status,
1970 and 2010.

Figure 2.—Mothers’ employment rate by child age andmother’s education, 1970 and 2010.
HS: high school.
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ployment at earlier ages for unmarried women than for married women,
the gradient and smooth increase are present for married and unmarried
women in both years.

Our focus thus far on the extensive margin of employment conceals
some changes in the intensive margin of hours of work. Figure 4 shows
averages of threemeasures of employment in 2010: whether amother re-
ports that her usual weekly hours are 40 or more (full-time employment),
whether she reports working 20 hours or more, and whether she is em-
ployed at any hours (the definition used in figs. 1–3). Employment at 40
or more hours per week rises from 37 to 51 percent, while employment
at 20 or more hours rises from 55 to 72 percent. Also, there is little con-
vergence between the part-time and full-time employment lines, indicat-
ing that while some mothers enter the labor market first at part time and
then switch to full time, such switching is not very prevalent.

We supplement these descriptive patterns with evidence from moth-
ers in the 2003–15 cross sections of the American Time Use Survey (Hof-
ferth, Flood, and Sobek 2015). Individuals in these surveys were randomly
selected from recent participants in the Current Population Survey. Indi-
viduals report on time spent during a particular 24-hour period. We assess
how time use changes as children age by running a series of regressions of
the form

y
j
it 5 Child’s Ageit 1 Mother’s Ageit 1 X 0

itb 1 eit ,

where yit
j is the total number of minutes mother i reports spending on

activity j in year t; Child’s Ageit is a set of fixed effects for the youngest

Figure 4.—Mothers’ employment rate by age of youngest child and intensity of employ-
ment, 2010.

(1)
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child’s age and ranges from 0 to 18; Mother’s Ageit is a set of fixed ef-
fects for the mother’s age; and Xit represents fixed effects for the calen-
dar year, calendar month, day of the week, and whether the day was a
holiday. Figure 5 graphs the estimated fixed effects for child age (where
a child under 1 year old is the reference group) for five different types
of activities.
As children age, mothers’ time caring for children declines fairly steadily.

We define this time as any time the mother reports caring for any house-
hold members, with children present during the activity, including travel
time. Mothers whose youngest child is 12 years old spend about 200 fewer
minutes per day caring for children, compared tomothers whohave a child
under 1.9 Time on work and work-related activities increases by nearly 100
minutes, on average, per day. Time on socializing/leisure and time onper-
sonal care increase by about 60 and 50minutes, respectively. Time on house-
hold chores is largely unchanged.
The maternal employment and time-use profiles in figures 1–5 pro-

vide a set of facts to be explained. Specifically, maternal employment in-
creases steadily at about the same rate throughout the range of child ages,
and this general pattern is observed among mothers who have different
levels of education and marital statuses and among mothers in each pe-
riod from 1970 to 2010. There is also considerable growth in maternal em-
ployment after children start school and only modest evidence of a break

Figure 5.—Relationship between age of the youngest child and mother’s daily time use,
from 2003–15 American Time Use Survey (Hofferth, Flood, and Sobek 2015).

9 This is not a result of other time spent with children crowding out time spent caring for
children, as total time spent with children falls by even more.
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in the age profile of maternal employment at school-entry ages. Most im-
portantly, the steady increase in employment with child age suggests that
the causal determinants of maternal employment are changing relatively
continuously throughout childhood.

Next, we turn to longitudinal data from the Panel Study of Income Dy-
namics (PSID) to shed light on patterns that cannot be studied with cross-
sectional data. The PSID is a longitudinal study that began in 1968 and
has surveyed individuals, their families, and their offspring annually through
1997 and biennially since then. We selected a sample of 10,769 women
who are aged 22–56 at the time of a survey round, are classified as either a
household head or wife, and have at least one child. Employment in the
PSID is measured as a respondent having worked any positive hours in the
year.10 Figure 6 shows average maternal employment rates from 6 years
before the youngest child is born until this child is 15 years old, stratified
by time period. Employment rates fall in the years before the youngest
child’s birth, since many of these mothers exit the labor force when they
have their first child (as documented in Goldin and Mitchell 2017). Em-
ployment patterns after the birth of the youngest child are largely similar
to what we found in the census/ACS samples. In particular, mothers’ em-
ployment rates tend to rise steadily as their children age, and this rise has
become less steep over time.

10 Weuse the full sample of families in the PSID, althoughour broad conclusions are sim-
ilar if we restrict the sample to the Survey Research Sample. We do not use weights in our
analysis, although this also does not affect our conclusions.

Figure 6.—Mothers’ employment rate by age of youngest child and year, from PSID.
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The rising employment rate as children age is largely driven by moth-
ers who did not work in the year before their child’s birth. As the employ-
ment rates in the year before birth increase over time, postbirth employ-
ment also increases and the slope of the employment trajectory flattens,
as we document in figures 7 and 8. Figure 7 shows mothers’ employment
rates by the age of the youngest child for the full PSID sample and sep-
arately for whether the mother worked in the year before the youngest
child’s birth. Among mothers who worked in the year before the youn-
gest child’s birth, the employment rate falls to about 80 percent in the year
the child is born and then slowly rises to 90 percent as the child ages (which
is also the average employment rate in the second through sixth years be-
fore the child’s birth). Among mothers who do not work in the year be-
fore the youngest child’s birth, employment rates rise fairly rapidly after
their child is born, reaching 50 percent when the child is 6 and nearly
70 percent when the child is 16.11

Figure 8 shows maternal employment rates in the year before the youn-
gest child’s birth, the year of birth, and the year after birth, separately by the
year of the child’s birth. Maternal employment rates in each of the three
years rise across successive child birth cohorts. Thus, over time, the pri-
mary change is that moremothers are working before their children’s birth,
which in turn leads to higher employment rates immediately after birth
and a shallower employment trajectory as children age.
A last issue that cannot be ascertained with the census/ACS data is

whether the pattern of employment in figures 1–5 reflects differences in
the timing of permanent returns to employment or whether there is sub-
stantial churning in and out of employment with a general upward trend.
This distinction is important for identifying potential causes of the pat-
tern of rising employment rates of mothers by age of child. If churning is
important, it implies that the causal factors work to both increase and
sometimes decrease employment. Changes in family structure could po-
tentially produce such a pattern, but the pattern would seem inconsistent
with, for example, wage opportunities or child care costs driving the em-
ployment pattern. If the pattern of rising employment is due to an increas-
ing proportion of mothers making permanent returns to work, then the
causal factors are likely to change in only one direction.
To shed light on whether mothers’ employment is persistent or inter-

mittent, figure 9 graphs employment rates of mothers by the age of the
youngest child, separately for three groups of women: those who worked
when their youngest child was between 1 and 3 years old, those who did
not work at all when their child was between 1 and 3 but returned to work
when the child was between 4 and 7, and those who did not return to work
until their child was between 8 and 16 years old. Employment rates tend

11 These figures use an unbalanced panel of mothers. The broad patterns are similar if
we use a balanced panel of mothers who remain in the sample from the year before the
youngest child’s birth until the child is 7.
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to be high for each group once they reenter the labor market. For the
first group, employment rates are steady at about 86 percent. Among those
who enter when their children are between 4 and 7, employment rates
after their child is 7 are fairly steady around 77 percent. That is, once moth-
ers reenter the market, in any given year about three-quarters work. While
there may be some amount of labor market churning, when mothers re-
enter the labor market they largely stay in it.

III. A Framework to Understand Why Mothers’ Employment
Changes as Children Age

In this section, we present a model of mothers’ labor supply that high-
lights the roles of child care costs, wages, and the reservation value of not
working, and we use the model both to interpret the descriptive patterns
presented in the previous section and to frame our empirical investiga-
tion of the roles of child care costs and wages. Intuitively, a mother works if
the wage net of child care costs and other costs of employment is greater
than her reservation value of not working. The reservation value reflects
a mother’s desire for leisure, time with her children, and her productivity
in home production.

Specifically, in our model women make a one-time choice about when
(and whether) to enter the labor market after the birth of a child, which is
consistent with the evidence presented in figure 9. If a woman works, she
earns a wage of wi and pays child care costs ct. We assume that the mother
uses child care only if she works. Women are indexed by i; time and the

Figure 9.—Employment rate of mothers by age of youngest child, by child’s age when mother
entered the labor market, from PSID.
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child’s age are indexed by t. For simplicity, we assume that wage opportu-
nities vary across women but are fixed over time.12 We assume that, condi-
tional on the child’s age, child care costs are the same for all women. Here
we assume that each woman has only one child, but in our empirical work
below we consider the effect of family size on mothers’ employment. Fi-
nally, we focus our theoretical discussion on the extensive labor supply mar-
gin (the decision of whether or not to work at all). In our empirical work
below we also examine the choice of hours of work.
In this framework, a mother enters the labor market if the net wage,

wi 2 ct , is greater than a reservation value of git. This reservation value re-
flects heterogeneity across women in their productivity at home, includ-
ing taking care of children, and their preferences for working and for
being with their children. Variation across women in wage opportunities
or in the reservation value git will lead to different choices about when
to enter the labor market. Declines in either child care costs or git as chil-
dren age will also lead women to enter the labor market at different times.
There is a large literature on the effects of child care costs on maternal
employment, which we discuss in more detail in Section V. Less is known
about the various factors that may lead the reservation value git to change
over time.
A number of factors will likely lead the reservation value git to fall as

children get older (gis ≥ git for s < t), thereby incentivizing mothers to
enter the labor market. Mothers’ productivity at home falls as children
become relatively more independent and require less supervision (Gro-
nau 1974; Browning 1992). Market goods and activities, such as educa-
tion, art lessons, and sports, become better substitutes for maternal time,
which reduces the value that mothers place on staying out of the labor
force, since less of that time is spent with their children as they age. Or, as
Browning (1992) suggests, time spent with young children may be more
exhausting than time spent with older children.13 The reservation value
may also change over time because of changes in family structure.
We use the model to guide our empirical analyses below. The model

predicts that variation across women in wage opportunities, productiv-
ity at home, and the strength of preferences not to work in the market (or
changes in these variables over time) will create variation across women
in when they choose to work. However, assessing the explanatory power
of these factors is difficult because we do not observe wage opportunities
for nonworkers or mothers’ productivity at home or preferences. There-

12 To the extent that human capital among mothers who do not work depreciates, mothers
whose skills depreciate more rapidly will tend to reenter the labor market sooner thanmothers
who possess skills that depreciate more slowly. One reason more-educated mothers reenter the
labor market when their children are younger is that their human capital may depreciate more
quickly.

13 Hotz and Miller’s (1988) model indicates that the money cost of children rises as they
get older, which is not in our model but would also provide an incentive for increased work.
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fore, we assess the roles of marital status, number of children in the home,
and education, since they are likely correlated with these theoretical deter-
minants. Although we do not explicitly model nonlabor income, it should
be clear from traditional theory that nonlabor income (such as from as-
sets and the wage income of a spouse, if she takes it as fixed when shemakes
her own employment decisions) generates an income effect and reduces
the probability that women with greater nonlabor income will work.

Finally, the model also implies that maternal employment will increase
as children transition from ages 4 to 7 and become eligible for free public
school. Public school decreases the demands on mothers’ time (which re-
duces git) and reduces the overall cost of child care.14 Our analysis in Sec-
tion V studies this directly.

Our model ignores several potentially important factors. We have as-
sumed that mothers make their labor supply decisions independent of
their spouse’s choices. A number of studies indicate that our assumption
is too strong (see, e.g., Cherchye, De Rock, and Vermeulen 2012). To as-
sess the potential role of spouses’ employment and time allocation on
mothers’ employment, in figure 10 we graph the estimated child age ef-
fects from amodel of fathers’ time use that is analogous to the one we es-
timated for mothers in equation (1).15 This figure indicates that, like that
of mothers, fathers’ time caring for children falls as children age. Unlike
that of mothers, however, fathers’ time at work does not change. Rather,
they shift time toward leisure and socializing. We further verify this in fig-
ure 11, which plots average employment rates of fathers from the census/
ACS by the age of the youngest child. These indicate that fathers’ employ-
ment rates are essentially stable as children age and are therefore unlikely
to be related to the pattern of mothers’ employment.

We also ignore job search and labor demand factors. We assume that
mothers find employment as soon as they desire to work. In unreported
tabulations we find that mothers’ unemployment rate (i.e., she does not
have a job but is actively looking for one) falls by a few percentage points
with the age of the child. This means that the employment trajectories
slightly understate the trajectory in labor force participation, although we
do not believe that any of our substantive conclusions are affected by our
choice to look at employment rather than labor force participation.

IV. Do Demographic and Socioeconomic Characteristics Explain
the Increase in Mothers’ Employment as Children Age?

In this section, we assess whether the pattern of maternal employment
as children age is altered when we control for changes in a mother’s mar-
ital status, number of children living in the home, nonlabor income, or

14 This prediction ignores any income effect that results from a decrease in the price of
child care, which would reduce labor supply.

15 This sample includes fathers who live with the child.
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educational attainment.16 In table 1, we document that these variables
change as children age and therefore can potentially explain why moth-
ers’ employment rises as her children age. Panel A, for example, shows
the fraction of mothers in our sample who are married, by year and the
age of the child (for children who are infants and aged 5, 10, and 16). In
1970, the marriage rate among mothers of infants is 95 percent, while the
rate among mothers of 16-year-olds is 88.4 percent. There is a similar pat-
tern in the other years. Marital dissolution may lead to an increase in ma-
ternal employment as children age ( Johnson and Skinner 1986).
Mothers’ rising employment may also reflect the conclusion of child-

bearing. Panel B of table 1 indicates that, in 1970, 75.2 percent of mothers
of infants have at least one other child under age 17 in the home, while
95 percent of mothers of 10-year-olds have at least one other child in the
home. The number of children in the home varies with child age because,

16 We measure the mother’s nonlabor income as her total family income less her own
wage income, which implicitly assumes that the presence and earnings of a spouse are as-
sumed to be exogenous when she makes her own labor supply decisions. More generally,
the spirit of the analysis in this section is that we assume that all of these characteristics
are exogenous and assess whether their inclusion in the regression alters the coefficients
on the child age effects.

TABLE 1
Means of Selected Characteristics by Age of the Youngest Child and Year

Child Age (years) 1970 1980 1990 2000 2010

A. Mother Is Married (%)

0 94.9 92.7 89.8 87.7 84.5
5 90.5 83.6 81.5 78.2 77.8
10 89.2 81.5 79.4 77.0 76.7
16 86.1 82.0 78.0 75.7 74.3

B. Presence of Multiple Children in the Home (%)

0 75.2 67.2 68.1 69.0 67.8
5 86.4 76.3 75.9 74.8 76.5
10 84.4 79.2 75.3 74.5 75.8
16 49.8 59.7 50.8 48.4 49.8

C. Nonlabor Income (2009 $)

0 50,676 47,335 50,376 55,459 54,540
5 56,075 49,268 49,272 53,869 57,177
10 61,853 55,596 52,268 57,175 59,715
16 64,726 65,336 60,284 61,427 61,035

D. Some College or More Education (%)

0 27.4 41.2 56.2 56.2 68.8
5 19.4 31.7 50.4 50.4 64.1
10 19.3 30.1 48.0 49.2 62.3
16 19.5 26.4 43.8 47.1 57.4

Note.—Data are from the 1970–2000 decennial census and the 2012 American Community
Survey, as described in the text.
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on the one hand, mothers of very young children, on average, have not
yet completed their fertility; mothers of older children, on the other, are
more likely to have had additional children move out of the home.

The pattern of maternal labor supply may also reflect changes in moth-
ers’ nonlabor income. Panel C of table 1 indicates that nonlabor income
tends to be higher among mothers of older children, although the differ-
ences are not large. Finally, Panel D of table 1 indicates a clear relation-
ship between mothers’ education and child age. For example, in 2010,
43.7 percent of mothers of infants and 29.6 percent of mothers of 16-year-
olds have a college degree or more education. In a cross section, mothers
of infants are younger, and therefore born more recently, than moth-
ers of 16-year-olds. Rising educational attainment across mothers’ birth co-
horts gives rise to this distinct pattern of educational attainment by child
age. We address mothers’ cohort effects below by controlling for age in
our regressions.

To assess whether controlling for these variables alters the pattern of
maternal employment, we use a regression model of maternal employment
on fixed effects for her age and the age of her child and then add other
variables to the model to assess whether the child age effects change. Spe-
cifically, for each year, we estimate the regression models of the form

Employedit 5 Child’s Ageit 1 Mother’s Ageit 1 X 0
itgt 1 eit ,

where Employedit is an indicator of whether the mother of child i is em-
ployed in year t in the week before the survey; Child’s Ageit is a set of fixed
effects for the age of the youngest child in year t and ranges from 1 to 16—
the omitted category is that the youngest child is zero (<1 year old); Moth-
er’s Ageit is a set of fixed effects for the mother’s age in year t; and Xit

represents other variables, such as mothers’ education or the log of non-
labor income, that we add to the model. Controlling for mothers’ age in
a cross section captures both age effects and birth cohort effects. To econ-
omize on space, we report only the coefficients on age 5, 10, and 16 indi-
cators.

Table 2 shows the results, with separate panels for each census year.
The covariates in column 1 are mother’s age and child age.17 Columns 2–
5 control sequentially for mother’s marital status (indicators for whether
she is separated, divorced, married, or single); the number of children un-
der age 17 in thehome; the logof mother’s nonlabor income (total family
income minus the mother’s wage and salary income); and mother’s edu-
cational attainment (indicators for whether the mother does not have a
high school degree, has a high school degree, has some college, or has
a college degree). Column 6 controls for all of these variables together.

17 Mother’s age (and hence birth cohort) is correlated with her employment status but
does not explain any of the child age effects.

(2)
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TABLE 2
Regression Estimates of Mothers’ Employment by the Age of the Youngest Child

Chile Age (years) (1) (2) (3) (4) (5) (6)

A. 1970 (Sample 5 782,126)

5 .1966*** .1954*** .1942*** .1962*** .2069*** .2092***
(.0027) (.0027) (.0028) (.0027) (.0027) (.0027)

10 .3541*** .3510*** .3458*** .3530*** .3657*** .3640***
(.0031) (.0031) (.0032) (.0031) (.0031) (.0031)

16 .4770*** .4649*** .4492*** .4719*** .4888*** .4679***
(.0036) (.0036) (.0037) (.0036) (.0036) (.0037)

Adjusted R2 .064 .069 .065 .078 .068 .090

B. 1980 (Sample 5 1,071,786)

5 .1729*** .1720*** .1664*** .1710*** .2050*** .2011***
(.0026) (.0026) (.0026) (.0026) (.0026) (.0026)

10 .3204*** .3172*** .3033*** .3159*** .3631*** .3494***
(.0027) (.0027) (.0028) (.0027) (.0027) (.0027)

16 .4275*** .4165*** .3800*** .4195*** .4726*** .4338***
(.0030) (.0030) (.0031) (.0030) (.0030) (.0031)

Adjusted R2 .048 .051 .055 .055 .069 .084

C. 1990 (Sample 5 1,171,135)

5 .1229*** .1228*** .1167*** .1202*** .1574*** .1480***
(.0024) (.0024) (.0023) (.0024) (.0023) (.0023)

10 .2139*** .2131*** .1932*** .2084*** .2709*** .2456***
(.0026) (.0026) (.0026) (.0026) (.0026) (.0026)

16 .2810*** .2764*** .2223*** .2712*** .3485*** .2882***
(.0028) (.0028) (.0028) (.0028) (.0028) (.0028)

Adjusted R2 .033 .034 .047 .034 .070 .083

D. 2000 (Sample 5 1,183,609)

5 .1087*** .1085*** .1038*** .1052*** .1371*** .1288***
(.0023) (.0023) (.0023) (.0023) (.0023) (.0023)

10 .1972*** .1959*** .1823*** .1899*** .2438*** .2224***
(.0025) (.0025) (.0025) (.0025) (.0025) (.0024)

16 .2553*** .2496*** .2100*** .2410*** .3148*** .2614***
(.0026) (.0027) (.0027) (.0027) (.0026) (.0027)

Adjusted R2 .033 .034 .045 .035 .072 .084

E. 2010 (Sample 5 1,094,245)

5 .0381*** .0376*** .0317*** .0327*** .0710*** .0595***
(.0025) (.0025) (.0024) (.0025) (.0024) (.0024)

10 .1136*** .1119*** .0951*** .1020*** .1661*** .1366***
(.0026) (.0027) (.0026) (.0026) (.0026) (.0026)

16 .1821*** .1755*** .1301*** .1599*** .2524*** .1821***
(.0027) (.0028) (.0027) (.0028) (.0027) (.0028)

Adjusted R2 .021 .021 .039 .025 .057 .081

Controls

Marital status No Yes No No No Yes
Number of children No No Yes No No Yes
Nonlabor income No No No Yes No Yes
Education No No No No Yes Yes

Note.—Regression estimates from the 1970–2000 decennial census and the 2012 American
Community Survey, as described in the text. All models control for mother’s age.
*** Significant at the 0.001 level.



Given the potential endogeneity of many of these covariates, our goal is
not to infer the causal effect of these characteristics on mothers’ employ-
ment but rather to assess how controlling for these measures—and, in-
directly, the unobservables they are correlated with—changes the pattern
of mothers’ employment by child age.

The pattern of results in table 2 points to several conclusions. Control-
ling for mothers’ marital status tends to slightly reduce the child age ef-
fects, consistent with marital dissolution leading some women to enter
the labormarket. But sincemostmothers’marital status does not change,
it perhaps is not surprising that the changes in the child age effects are
quite modest. Controlling for the number of children in the home reduces
some of the mothers’ employment gradient. The child age effects are about
10–40 percent smaller in column 3 than in column 1, with larger differ-
ences in more recent years and larger differences for the age-10 and
age-16 effects. Adding a control for log of nonlabor income leads to rela-
tively smaller estimates of the child age effects as well, although the ef-
fect is less pronounced than when controlling for number of children.

Controlling for education increases the child age effects, in some cases
by as much as 50 percent. This is to be expected, since, in a cross section,
mothers of younger children are more educated than mothers of older
children, as discussed above, and more-educated mothers are more likely
to be employed. (This pattern is strengthened when we also control for
mothers’ age, since mothers of younger children gave birth at older ages.)
Below we use the PSID to better understand the relationship between ed-
ucation and the employment gradient.

Finally, in column 6, we control for all of the variables simultaneously.
The effects of education and the number of children/nonlabor income
apparently offset one another. Except for one estimate that is smaller
in column 6 than in column 1, the estimates in column 6 are similar to
or larger than those in column 1. Thus, controlling for household com-
position, nonlabor income, and education collectively does not explain
the unconditional pattern of mothers’ employment by child age. Of course,
it is still possible that unobserved variation in women’s earning oppor-
tunities that are not correlated with education or other factors related
to household composition and nonlabor income yet are orthogonal to
the measures we controlled for in table 2 drive the pattern of mothers’
employment instead.

We next turn to an analysis that uses the PSID, which lets us address
two shortcomings with cross-sectional data: first, we can directly assess the
degree to which the employment gradient reflects different choices by
more- and less-educated mothers. Second, we shed light on the role that
differences in wage opportunities play in explaining the employment gra-
dient. To answer the first question, we use the PSID to calculate the first
year that a woman is employed after her youngest child is born. We then
run a regression of an indicator that her highest level of education is a
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high school degree or less on indicators for the child’s age in the year
she first worked, her own age, and year. Figure 12 plots the coefficients
on the child age indicators along with the 95 percent confidence inter-
val. The omitted child age is 1.18

The estimates in figure 12 reveal that mothers’ education is positively
associated with employment when the child is between 1 and 4 years old
but that the association fades away at older ages. That is, women who do
not work when their youngest child is between 1 and 3 but do work when
that child is 4 are about 14 percentage points more likely to have a high
school degree or less education, compared to mothers who worked when
their youngest child is 1 year old. After about age 4, the propensity to
have a high school degree or less education is essentially the same regard-
less of the age at which the mother enters the labor market.
Our analysis in figure 12 indicates that, at least after the child is about

4 years old, the rising employment profile is not driven by women with
different levels of education making different choices. What drives the re-
lationship between maternal education and the decision to work among
mothers whose youngest child is under 4 remains unclear. It could be that
more-educated mothers have higher earnings and therefore face a higher
opportunity cost of not working, have human capital from prior work ex-
perience that deteriorates faster with time out of the labor market, have
stronger preferences for work, and aremore likely to have paid maternity
leave that facilitates short-term leaves of absence, among other potential
explanations. In any case, the figure makes it clear that the rising employ-
ment pattern after age 4 is driven by factors that are uncorrelated with
maternal education.
We conclude this section by studying the relationship between a moth-

er’s wages and her youngest child’s age when she returns to the labor mar-
ket. To do this we regress the log hourly wage that a woman earned in
the first year that she entered the labor market after her youngest child
was born on indicators for child age, mother’s age, year, and indicators
for her educational attainment (i.e., no high school degree, high school
degree, some college, or college degree).19 Figure 13 plots the coefficients
on the child age indicators and the 95 percent confidence intervals.
Mothers who do not work when their youngest child is 1 but do work
when their child is 2 have residual wages that are about 19 percent be-
low those of women who work when their youngest child is 1. Women
who do not work when their child is 1 or 2 but do work when the child
is 3 earn 26 percent less than women who work when their child is 1. The

18 We drop observations when the child is less than 1 because our measure of whether a
mother worked during the year would not distinguish between employment before or after
the child’s birth.

19 Average hourly earnings is a constructed variable in the PSID, calculated as total annual
earnings divided by annual hours worked.
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lower residual wage of later entrants is remarkably stable among women
who return to work when their child is between 3 and 15.20

The association between residual wages and the youngest child’s age
among mothers who return to work when their children is under 3 years
old could reflect a number of factors. As with our earlier results on ma-
ternal education, the pattern could reflect that more-productive women
earn higher wages and choose to enter the labor market sooner after they
complete their fertility, that human capital deteriorates markedly during
this period, or that residual wages are correlated with other factors, in-
cluding preferences for work. Our goal is not to unpack these potential ex-
planations, although we do note that if there is a wage penalty for women
who are out of the labor market, our results suggest that it does not ap-
pear to grow after the first few years.

Our evidence shows that until a child is around 3 or 4 years old, women
with less education and lower residual wages enter the labor market later
than those with more education and higher wage opportunities. Similar
to the results for education, the lack of an association between accepted
wages and when mothers enter the labor market after the child is about

Figure 12.—Regression estimates of the propensity to have a high school degree or less ed-
ucation on child’s age in the first year that a mother enters the labor market, from PSID.
The solid line shows the coefficients on the indicators for the age of the youngest child;
the dashed lines show the 95 percent confidence intervals.

20 These PSID estimates are not sensitive to the particular controls we used, to stratifying
the analysis by time period, or to using a balanced sample of mothers who appear inmost or
all years.
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3 years old indicates that variation in wage opportunities does not explain
mothers’ rising employment rates after the first few years following birth.

V. Could Children’s Transition to School Age Explain the Rise
in Mothers’ Employment?

As part of our assessment of how mothers’ employment evolves with the
youngest child’s age, we also seek to understand the role that the transi-
tion to school plays in this overall trajectory. Children’s school start is a
pivotal time in the child’s life but also one for the rest of the family
(Holmes and Rahe 1967). The transition to school is associated with a sig-
nificant drop in the need for child care. Although the specific age eligi-
bility for free public school depends on the child’s birth date relative to
the school-starting cutoff date in the child’s state of residence, very few
4-year-olds are eligible for free full-day public school, whereas all 7-year-
olds are eligible. Given that there is a substantial drop in the need for
child care around these school transition ages, understanding how moth-
ers’ employment changes during this period can shed light on the impor-
tance of the need for child care and child care costs in explaining moth-
ers’ employment trajectory.

We begin by assessing how child care spending changes as children
age. Child care costs tend to fall as children age, both because the per-
unit cost of care in formal child care settings tends to fall and because
fewer children need child care as they age. We demonstrate this in fig-
ure 14, which uses data from the PSID Family Interview modules from
1998 to 2014 to show the fraction of families who report spending any-
thing on child care and the average amount spent per year (including ze-
ros for those who spend nothing), by the age of the youngest child.21 Just
over half of families with children aged 2–4 have positive child care ex-
penditures, and average spending is just above $2,500 per year. Child care
spending falls dramatically among children over 4 years old, as they be-
come eligible for free public school. As the youngest child ages from 4
to 7, average spending on child care falls to about $1,000 per year. Child
care spending falls in a fairly smooth fashion beyond that.

Our analysis of the effect of children reaching school age relates broadly
to the large, but unsettled, literature on the effect of child care costs on
employment: in their extensive reviews of the literature at the time, Blau
(2003) and Blau and Currie (2006) reported a range of estimates of the
elasticity of mothers’ employment with respect to the price of child care
of between 0.06 and21.26 (Blau 2003) andbetween 0.06 and23.60 (Blau
and Currie 2006). More-recent studies that relied on arguably more credible

21 Average spending is expressed in 2014 dollars. The questionnaire does not collect in-
formation on spending by type of child arrangement or separate child care expenses by
child. The first data point combines all children under 2 years old.
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research designs that stem from policy changes or experiments also yield
mixed evidence.22

Our assessment of the effect of transition to school age is more closely
related to those of Gelbach (2002) and Fitzpatrick (2012), who study the
effect of public school enrollment and school-age eligibility on mothers’
labor supply. Gelbach uses the 1980 decennial census and instruments
children’s enrollment status with their quarter of birth. Fitzpatrick (2012)
builds on Gelbach’s method by using a restricted-access version of the
2000 decennial census that contains children’s exact day of birth and uses
a regression discontinuity design to compare employment rates among
mothers whose children are born on opposite sides of the school-starting
cutoff.

Unlike these two authors, we are not interested in identifying the ef-
fect of children’s enrollment in school or the effect of their age eligibility
for school.23 Instead, we seek to assess the reduced-form effect of children
reaching school age onmothers’ employment. Some children become el-
igible for school at age 5, while others do so at age 6. Regardless of when
exactly a child starts school, most will transition to school between the
ages of 5 and 6, so we estimate the reduced-form effects of children turn-
ing 5 years old as well as those of children turning 6 years old.24

The reduced-form effect of children reaching school age is important
and interesting for two reasons. First, this effect allows us to assess whether
the need for child care and child care costs around the school-starting age

22 For example, Havnes and Mogstad (2011) examined the effect of an increase in sub-
sidized child care in Norway in the 1970s and found no effect of this policy on mothers’ la-
bor supply. Lundin, Mörk, andÖckert (2008) found that a policy that placed a cap on child
care prices in Sweden had no effect on mothers’ labor supply. Michalopoulos, Lundquist,
and Castells (2010) reported that a child care subsidy for near-poor women in Cook County
(Chicago), Illinois in 2004–05 had no effect on mothers’ labor supply. Fitzpatrick (2010)
studied the introduction of universal prekindergarten in Georgia and Oklahoma and
found no effect on maternal employment. Some recent studies found that a reduction in
child care costs raises mothers’ employment rates. Cascio (2009) studied the introduction
and expansion of free kindergarten in the United States during the 1960s and 1970s and
estimated that this type of free child care was associated with a 12 percent increase in em-
ployment of single mothers with young children. Baker, Gruber, and Milligan (2008) and
Lefebvre and Merrigan (2008) reported that a $5 per day child care subsidy in Quebec in
the late 1990s was associated with a 15 percent increase in mothers’ labor force participa-
tion, mostly among married mothers. Other recent work that has found positive effects
of early childhood programs on mothers’ labor supply include Sall (2014), Bauernschuster
and Schlotter (2015), and Brewer et al. (2015).

23 Indeed, the data in our paper, including the decennial censuses of 1990 and 2000 and
the ACS, are ill suited for isolating the effect of becoming eligible for school on mothers’
employment because they do not contain quarter of birth, so it is not possible to identify
when exactly a child becomes eligible for school.

24 We also note that mothers’ employment response associated with the transition to
school need not be instantaneous, either because of labor market frictions or because a
mother’s net utility fromworking still remains below the utility from not working for a num-
ber of years. So, as with the larger literature that studies the employment effects of child care
subsidies or of school entry just discussed, our analysis is best thought of as capturing a
short-run response that may be smaller than the longer-run response. It is also possible that
mothers may respond in advance of the child’s transition to school, as school-starting age is
predictable.
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are potentially important drivers of the general upward trend in moth-
ers’ employment as children age. If the need for child care significantly
affects employment, there should be a discrete change in employment
among mothers across these ages once we control for the general upward
trend in employment as children age. Second, it answers the policy-relevant
question of what would the effect be of a child care subsidy given to par-
ents of 5-year-olds.
We evaluate the reduced-form effects of the youngest child reaching

school age separately by year. Table 3 shows preschool and school enroll-
ment rates by age and year.25 It shows that enrollment among 4-year olds,
who are almost exclusively in nursery or preschool, increases substantially,
from 19.4 percent in 1970 to 69.6 percent in 2010. Enrollment among
5-year-olds increases from 61.2 percent in 1970 to 91.3 percent in 2010.
Given the rising rate of enrollment of children in nursery and preschool
over this period, onemay expect the effect of becoming eligible for school
on employment to decline over time, as preschool enrollment potentially
frees up mothers to work ahead of the transition to school. However, this
need not occur if most nursery/preschool programs are half-day pro-
grams, in which case women still need child care for the rest of the day.
To obtain estimates of the effect of the youngest child reaching school

age on mothers’ employment, we estimate regression models of the fol-
lowing form, separately by year:

Employedit 5 b0t 1 b1t Ageit 5 5ð Þ 1 b2t Ageit 5 6ð Þ 1 b3t Ageit ≥ 7ð Þ
1 b4t f Ageitð Þ 1 X 0

itb5t 1 eit ,

where Employedit is a measure of employment for the mother of child i
in year t, such as an indicator that the mother was employed in the week
before the survey, and (Ageit 5 5), (Ageit 5 6), and (Ageit ≥ 7) are indi-
cators that the mother’s child is age 5, 6, or 7 years or older. The child’s
age, independent of her transition to school, may influence the mother’s
labor supply decision. This seems likely, given the rising rate of mothers’
employment before age 4, seen in figure 1, as well as the small, positive

TABLE 3
School Enrollment Rates by Year and Age of Child

Age (years) 1970 1980 1990 2000 2010

4 .194 .474 .494 .656 .704
5 .612 .808 .781 .876 .920
6 .928 .990 .986 .991 .995

Note.—Tabulations from the 1970–2000 decennial census and the
2012 American Community Survey, as described in the text.

25 The decennial census and the ACS record whether a child is enrolled in school, in-
cluding nursery and preschool. It does not contain information on whether a child attends
a day care center or has another source of care outside of the home.

(3)
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increase in mothers’ employment at the more granular level of the child’s
quarter of birth.26 It is important to capture the general rise in mothers’
employment as children age when isolating the discontinuous changes
in mothers’ employment associated with the transition to school age, and
we do so by using f(Ageit), which is a quadratic in the child’s age. The var-
iable Xit is a vector of other characteristics of the mother and includes
dummy variables indicating her age; indicators for whether she has less
than a high school degree, a high school degree, some college, or a bach-
elor’s degree or more; dummy variables for whether the mother is white,
black, Hispanic, or of another race/ethnicity; dummy variables indicat-
ing whether the mother is married, separated/divorced/widowed, or never
married; dummy variables indicating the number of own children in the
household (1, 2, 3, 4 or more); and state fixed effects. The coefficients
b1t, b2t, and b3t capture the difference in mothers’ employment when chil-
dren are 5, 6, or 7 years old or older, respectively, relative to the employ-
ment rate that would be predicted by the quadratic in child’s age.27

Table 4 shows the estimates of the deviation from the trend in moth-
ers’ employment when her youngest child is age 5, 6, or 7 or older, sep-
arately for the years 1970, 1980, 1990, 2000, and 2010. The age-5 co-
efficient in 1970 is 20.0021 and has a standard error of 0.0026. The
age-6 effect is 0.0089, with a standard error of 0.0029. That is, employment
among mothers who have a 6-year-old child is 0.89 percentage points
higher, relative to the quadratic trend in child’s age. In brackets below
each coefficient and standard error, is the average employment rate of
mothers who have a 6-year-old. In 1970, this mean is 30.6 percent, so the
0.89 percentage point effect reflects a 2 percent increase in overall em-
ployment rate. The age-6 effect in 2010 is 0.0119, with a standard error
of 0.0023, and the mean employment rate of mothers who have a 6-year-
old is 68.6 percent. The 1.19 percentage point age-6 effect in 2010 also
represents a 2 percent increase relative to the average employment rate
among mothers whose youngest is 6 years old. Although there has been
an increase in nursery and preschool enrollment over time, the age-6 es-
timates for each of the years in table 4 are not statistically different from
each other. Generally, the age-5 and age-6 effects are quite small in mag-
nitude, both in absolute levels and relative to the overall employment rates,
and are not always statistically different from zero. These small effects of
children reaching school age indicate that falling child care costs around

26 Tabulations of employment by child’s age measured in quarters are available upon re-
quest.

27 We include the indicator that the child is 7 or older for two reasons: first, since we allow
unrestricted employment effects at children’s ages 5 and 6, we do not want to restrict the
intercept of the polynomial at older ages to being the same as that between birth and
age 4. Second, because age is measured at the time of the survey (which is April for the de-
cennial census files and could be any point in the year for the ACS files), some 7-year-olds in
the data are in their first year of school. For both of these reasons, we expect b3t to be positive
but not necessarily reflect the effect of school entry.
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these ages are unlikely to substantively explain the employment gradient
with respect to children’s age.

In table 5, panels A and B report results in which the dependent vari-
able is an indicator that amother is employed and reports that she usually
works, respectively, 20 ormore or 40 ormore hours in a typical week.28 We
find that there are generally small, positive, and statistically significant ef-
fects of school age on both the probability that the mother works 20 or
more hours and the probability that she works 40 or more hours. The ef-
fect of a child being 6 on whether his or her mother works at least 20 hours
a week is 0.99 percentage points in 1980 and 1.4 percentage points in 2010.
The age-6 effects on whether the mother works 40 or more hours a week
are 1.03 percentage points in 1980 and 0.73 percentage points in 2010.
The age-6 effects are larger than the age-5 effects in most cases.29

TABLE 5
Regression Estimates of Changes in Mothers’ Employment When Children

Are School-Starting Age, Youngest Child

Age (years) 1980 1990 2000 2010

A: Employed and Usually Work 20 or More Hours per Week

5 .0007 .0031 .0041 .0054*
(.0024) (.0022) (.0021) (.0022)
[.4221] [.5500] [.5883] [.6079]

6 .0099*** .0086*** .0108*** .0140***
(.0026) (.0024) (.0023) (.0024)
[.4519] [.5742] [.6132] [.6273]

7 and over .0259*** .0214*** .0114*** .0209***
(.0026) (.0024) (.0024) (.0025)
[.5276] [.6492] [.6768] [.6841]

Observations 1,222,718 1,376,440 1,437,940 1,349,868

B. Employed and Usually Work 40 or More Hours per Week

5 .0065** .0069** .0094*** .0049*
(.0022) (.0021) (.0022) (.0022)
[.2831] [.3668] [.4108] [.4032]

6 .0103*** .0075** .0064** .0073**
(.0024) (.0024) (.0024) (.0025)
[.2991] [.3795] [.4204] [.4123]

7 and over .0146*** .0150*** .0062* .0122***
(.0024) (.0024) (.0024) (.0025)
[.3417] [.4413] [.4757] [.4619]

Observations 1,222,718 1,376,440 1,437,940 1,349,868

Note.—Regression estimates from the 1980–2000 decennial census and the 2012 American
Community Survey, as described in the text. Standard errors are in parentheses. Mean em-
ployment rates are in brackets.
* p < .05.
** p < .01.
*** p < .001.

28 The number of hours per week is reported only in the 1980 and later census/ACS files.
29 In results not reported, we also estimated the age-5 and age-6 effects separately by

mothers’ education and marital status. Here too we find generally positive, sometimes sta-
tistically significant age-5 and age-6 effects that are small in magnitude. The largest effect
indicates a 2.2 percentage point increase in married mothers’ employment when the youn-

634 Journal of Human Capital



VI. Conclusions

We study the trajectory of mothers’ employment as their children age. We
document that mothers’ employment rises steadily as the youngest child
ages and that the gradient has become less steep between 1970 and 2010,
a period over which both female labor force participation and leave taking
after childbirth have expanded considerably. Much of the rise in employ-
ment as children age is concentrated among women who did not work
before the birth of their child. Thus, the decline in the gradient reflects the
fact that an increasing fraction of mothers work before the birth of their
child, many of whom do not leave the labor market after giving birth.
We assess the factors underlying the smooth rise in mothers’ employ-

ment as their children age. Our analysis indicates that controlling for
family size and structure does not alter the relationship between mater-
nal employment and the age of her youngest child. Changes in the num-
ber of children in the home are associated with some of the employment
gradient after children are about 5 years old, but marital status and non-
labor income explain very little. While more-educated women are more
likely to work in the first four years after their youngest child is born, ma-
ternal education does not explain any of the rise in employment after
age 4. Similarly, there is no relationship between residual wages and the
timing of work after children are about 3 years old.
We also show that the transition of the youngest child to school at ages 5

and 6 had, at best, minor effects on employment. In 1970, only 19 per-
cent of 4-year-olds were enrolled in preschool, and yet mothers’ employ-
ment rates changed very little (relative to the trend) when these children
entered school. In later years, the transition to school age had less poten-
tial to affect maternal employment because enrollment rates in nursery
and preschool were higher, as were maternal employment rates more
generally. These results are consistent with other research that argues
that child care costs or the time required to care for children are gener-
ally not important barriers to employment.30 We also document signifi-
cant growth in maternal employment after school entry and throughout
the child’s teenage years, when the costs of child care are relatively low
and few children are observed in child care even among mothers who
work (Giannarelli and Barsimantov 2000; Laughlin 2013). This suggests
that factors other than child care costs are driving these maternal employ-
ment patterns.
So what else could explain the pattern? It is possible that other unob-

served factors related to household composition and nonlabor income
that are orthogonal to the measures we controlled for in table 2 drive

gest child is 6. There are no clear patterns in the size of effects either over time or across the
various subgroups.

30 See, e.g., Blau and Currie (2006) on the elasticity of employment with respect to child
care costs. Browning (1992, 1458) suggests that changes in mothers’ time with children as
they age are small and thus are unlikely to explain the rising employment trajectory.
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the pattern of mothers’ employment instead. Alternatively, it is possible
that unobserved variation in women’s earnings opportunities that is or-
thogonal to education and the residual wages we estimate may explain
some of the employment trajectory after children are 3 or 4 years old. Given
that we have controlled for the first-order measures of family structure, non-
labor income, and earnings opportunities, it would be somewhat surpris-
ing if alternative measures (in better data, for instance) would explain a
substantial part of the employment trajectory but, of course, this is some-
thing that we cannot test with the data we have.

Using time-diary data, we documented that as children age, mothers’
time with children slowly and steadily declines. One possibility is that wom-
en’s valuation of nonmarket time and what we loosely refer to as produc-
tivity at home decreases steadily as children age. As young children age,
they require less intensive supervision. Older children increasingly spend
less time at home and more time with friends, playing sports, or partici-
pating in other activities. Moreover, market alternatives to mothers’ care
are increasingly available. As Browning (1992) posits, mothers’ labor sup-
ply may also be increasing in child’s age simply because they prefer to
have children at home when they are infants or because time spent with
infants may be more exhausting than the same number of hours spent
with an older child. Although we are unable to directly test these expla-
nations in our data, the findings of our paper suggest that these might be
potentially important determinants of mothers’ employment decisions.

Much of the rise in mothers’ employment as their children age is not
related to themost cited determinants of labor supply. In fact, our results in-
dicate that the decision about when to enter the labor market among many
women appears to be unrelated to their wage opportunities. This indi-
cates that important factors that influencemothers’ labor forceparticipation
are missing from our theoretical and policy discussions. In particular, a
better understanding of the factors influencing the timing of employment
among mothers may lead to a better understanding of the types of poli-
cies that are more likely to be successful and their welfare implications.

Appendix

TABLE A1
Mothers’ Employment Rates by Child Age, Year, and Maternal Education

Age of Youngest
Child (years)

All Mothers

High School
Degree
or Less

Some
College
or More

1970 1980 1990 2000 2010 1970 2010 1970 2010

0 .179 .334 .491 .528 .592 .173 .432 .197 .665
1 .240 .389 .534 .560 .594 .228 .462 .276 .659
2 .278 .427 .566 .588 .617 .264 .497 .324 .681
3 .302 .457 .593 .621 .634 .289 .524 .349 .695
4 .324 .482 .612 .638 .652 .314 .548 .364 .709
5 .357 .507 .633 .660 .665 .346 .569 .404 .719
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TABLE A1 (Continued)

Age of Youngest
Child (years)

All Mothers

High School
Degree
or Less

Some
College
or More

1970 1980 1990 2000 2010 1970 2010 1970 2010

6 .395 .542 .664 .685 .686 .385 .595 .434 .737
7 .428 .577 .687 .701 .702 .417 .615 .471 .750
8 .445 .588 .703 .712 .712 .433 .631 .494 .758
9 .463 .604 .714 .722 .716 .454 .635 .501 .763
10 .473 .609 .717 .733 .725 .462 .647 .520 .772
11 .487 .614 .725 .741 .733 .476 .660 .532 .776
12 .502 .610 .730 .745 .739 .489 .665 .558 .786
13 .508 .613 .736 .749 .747 .496 .676 .556 .793
14 .523 .618 .734 .756 .753 .510 .681 .576 .802
15 .527 .625 .739 .763 .760 .511 .695 .593 .805
16 .543 .623 .736 .763 .762 .530 .691 .600 .814

Note.—Data are from the 1970–2000 decennial census and the 2012 five-year American
Community Survey, as described in Sec. I and n. 5.

TABLE A2
Mothers’ Employment Rates by Youngest Child’s Age, Year,

Marital Status, and Hours of Work

Child Age (years)

Married
Not

Married
Employed, with Usual

Weekly Hours Greater Than

1970 2010 1970 2010 0 20 40

0 .172 .592 .313 .597 .592 .550 .373
1 .230 .585 .402 .640 .594 .540 .352
2 .264 .604 .451 .674 .617 .561 .370
3 .285 .618 .493 .699 .634 .581 .385
4 .303 .630 .533 .730 .652 .595 .396
5 .335 .644 .571 .738 .665 .608 .403
6 .373 .668 .594 .747 .686 .627 .412
7 .405 .686 .624 .756 .702 .643 .423
8 .424 .695 .631 .771 .712 .656 .435
9 .442 .700 .643 .771 .716 .661 .438
10 .452 .712 .644 .767 .725 .672 .446
11 .464 .720 .661 .773 .733 .680 .453
12 .479 .727 .669 .774 .739 .688 .464
13 .484 .737 .677 .776 .747 .699 .476
14 .498 .744 .691 .782 .753 .708 .484
15 .502 .752 .694 .783 .760 .716 .496
16 .514 .754 .721 .785 .762 .721 .507

Note.—Data are from the 1970 decennial census and the 2012 five-year American Commu-
nity Survey (ACS), as described in Sec. I and n. 5 in the text. Employment rates by usual
hours of work refer to data from the 2012 five-year ACS.
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