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Abstract

We study how childcare costs and the location of extended family
influence the labor supply and mobility of U.S. women. We observe
women returning to their home locations immediately before fertility
events, suggesting that the desire for informal childcare is a motivator
of home migration. Moreover, women who live nearby their parents have
lower child earnings penalties. We then build a dynamic model of labor
supply and migration to assess the impacts of counterfactual policies.
We find that childcare subsidies increase earnings and mobility among
U.S. women and that ignoring migration can understate the welfare
benefits of these policies considerably.

Keywords: Migration, childcare, female labor supply, human capital.

*We thank John Kennan, Corina Mommaerts, Rebecca Lessem, Jeff Smith, Chris Taber,
Matt Wiswall, Ronni Pavan, Theodore Papageorgiou, Tatiana Homonoff, Maria Fitzpatrick,
Briana Ballis, Audrey Guo, Catherine Michaud-Leclerc, Yiwei Zhang, and seminar partic-
ipants at the University of Wisconsin-Madison, Boston College, University of Rochester,
University of Nebraska-Lincoln, University of Pennsylvania, Arizona State University, and
SOLE for helpful feedback. We are also grateful to Edoardo Bella for excellent research as-
sistance. Additionally, this material is based upon work supported by the National Science
Foundation Graduate Research Fellowship Program under Grant No. DGE-1747503. Any
opinions, findings, and conclusions or recommendations expressed in this material are those
of the authors and do not necessarily reflect the views of the National Science Foundation.
Support was also provided by the Graduate School and the Office of the Vice Chancellor
for Research and Graduate Education at the University of Wisconsin-Madison with funding
from the Wisconsin Alumni Research Foundation. All remaining errors are our own.

tUniversity of Nebraska-Lincoln.

tBoston College.



Informal Childcare and
Anstreicher and Venator Female Labor Mobility

1 Introduction

How does childcare availability influence the labor force attachment and mi-
gration behavior of women in the United States? The cost of childcare in the
United States is often a financial hardship for families: recent surveys indicate
that the average cost of center-based infant care exceeds 27 percent of median
income for single parents (Child Care Aware, 2017). An alternative choice to
high-cost private care is to use relative-based care, but this option can only
be used if relatives are nearby. Thus, childcare needs may constrain both the
labor force participation and the geographic labor mobility of U.S. women.

The goal of this paper is to study how migration choices are constrained by
childcare needs and the implications for these location constraints for women’s
earnings. We first show that women are 15% more likely to move back to their
birth state directly prior to their first birth and that women with children
exhibit considerably stronger labor force attachment when living in their home
state. We then use panel data from the Panel Study of Income Dynamics to
analyze how the child earnings penalty varies based on proximity to the child’s
grandparents and local child care costs. We show that women who give birth
less than 25 miles from their own parents experience a substantially smaller
child earnings penalty than women who have a child elsewhere. Additionally,
a one-standard deviation increase in the average weekly price of child care at
the county-level increases the child penalty by $5,480 or 22 pp.

These descriptive facts motivate the construction of a structural model
to test how additional child care subsidies would alter women’s migration
and working decisions. Typically, analyses of the impacts of child care subsi-
dies focus on the direct impacts of such subsidies on labor force participation
and human capital accumulation as the primary mechanism through which

! However, if the high costs of non-

such subsides impact women’s earnings.
subsidized childcare prevent households from moving far from their parents
and thus from optimally sorting across labor markets, we might expect that
there is a secondary effect on earnings and welfare stemming from reduced

frictions in labor mobility.

'For an overview of the literature on the elasticity of women’s labor supply to child care
costs, see (Del Boca, 2015).
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We therefore explore these mechanisms in a model that nests a canonical
model of dynamic labor force participation in a model of dynamic migration.
Each period, women choose their fertility status, labor force attachment, and
where to live. Mothers must balance the trade-off between building experience
through labor force participation and paying more in childcare costs, though
if they live in their parent’s location, they receive a portion of free child-
care. We estimate considerable racial heterogeneity in informal care usage,
and counterfactual simulations indicate that fully subsidizing childcare would
increase women'’s lifetime wages by 13% overall. The policy also increases
the total number of moves made over the lifecycle by 3 percent and partic-
ularly increases moves over non-home locations. Finally,the ability ot move
to higher utility locales has a large role in influencing the welfare gains from
childcare policies: compared to our baseline simulation, willingness-to-pay for
a full childcare subsidy falls by over 7 percent across the entire sample in an
alternate model where moving is prohibited and over 20 percent for women
who in baseline have an informal care option available to them.

Our paper expands upon and ties together three broad areas of research:
the literature on childcare costs and women’s labor force participation, the
literature on the determinants of migration, and the literature on the implica-
tions of family-based ties for labor market outcomes.

First, our paper introduces a new mechanism that contributes to the ‘child
penalty’ faced by mothers: increased job mobility frictions caused by location-
specific childcare access. Past research shows that women experience large
earnings drops following the birth of a child (Kleven et al., 2019, Cortes and
Pan, 2020, Goldin and Mitchell, 2017, England et al., 2016, Gangl and Ziefle,
2009, Budig and England, 2001). One possible explanation for the dip in
earnings post-birth is that women reduce work hours due to high costs of
childcare. Analyses of free or subsidized childcare in Canada (Baker et al.,
2008, Lefebvre and Merrigan, 2008), Europe (Bauernschuster and Schlotter,
2015, Bettendorf et al., 2015, Lundin et al., 2008), and the United States
(Cascio, 2009, Tekin, 2007, Bainbridge et al., 2003, Blau and Tekin, 2007,
Borowsky et al., 2022, Landivar et al., 2022) indicate that such programs

increases the likelihood that women work, while also crowding out their use of
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informal care.” We argue, however, that this substitution away from informal
care is also a mechanism through which these subsidies may improve women’s
labor market prospects. By allowing women to no longer rely on relative
care, they are able to be more mobile and potentially achieve welfare gains by
moving to a more productive labor market than their parents live in or to a
better job match.

We build upon a long-standing strand of the women’s labor participation
literature which considers how childcare would change women’s labor force
participation decisions throughout the life cycle rather than just in the imme-
diate aftermath of policy implementation. Our model builds directly on the
frameworks of dynamic labor supply in presence of fertility seen in Eckstein
and Wolpin (1989), Francesconi (2002), Bick (2016), and Adda et al. (2017).
We extend these models by incorporating informal care from family and migra-
tion decisions. By incorporating these components, we are able to show that
while the majority of the welfare gains women accrue from childcare subsidies
are from increased labor force participation, about one-tenth of the gains are
attributable to women being able to sort into their preferred labor markets.

Second, our model also contributes to our understanding of the factors in-
fluencing return migration and home-biases in location choices. Older work
has studied repeated and return migration (Davanzo, 1983; Dierx, 1988) with
the view that such moves are driven entirely by monetary influences. Some
more recent work (Diamond, 2016; Kennan and Walker, 2011; Bishop, 2008)
considers non-monetary factors agents weigh when making repeated moving
and location choices, but these papers typically condense preferences for liv-
ing in one’s home location into a single utility premium. A small literature
has documented the role of emotional attachment to places’ characteristics
and the role of concentration of extended family in location decisions (Boyd
et al., 2005; Spilimbergo and Ubeda, 2004; Zabek, 2019; Spring et al., 2017).
Through focusing on fertility as a new driver of home migration, we aim to
further unpack the specific determinants of return migration and add to the
literature that studies how individuals balance pecuniary and non-pecuniary

factors when making migration decisions in the United States.

2Recent papers find more limited impacts of childcare subsidies on employment, possibly
due to this crowd-out Fitzpatrick (2010); Havnes and Mogstad (2011).
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Lastly, our paper incorporates migration decisions into the growing lit-
erature on the implications of family-based ties for labor market outcomes.
Proximity to family can mitigate child or elder care needs, allowing greater
attachment to the labor force. Geographic distance from one’s mother or
mother-in-law is associated with a greater likelihood of childcare transfers, al-
lowing for higher labor force participation for women (Compton and Pollak,
2015, 2014; Chan and Ermisch, 2015). To identify the effects of access to
grandparent care, past research has used variation in pension generosity and
retirement age (Dimova and Wolff, 2011; Aparicio-Fenoll and Vidal-Fernandez,
2015; Zamarro, 2020; Bratti et al., 2018; Posadas and Vidal-Fernandez, 2013)
and the death of grandparents (Arpino et al., 2014; McMurry, 2021) to show
that larger grandparent time transfers are associated with higher earnings for
mothers. Beyond the realm of childcare, co-location near parents acts as a
buffer against earnings losses for adult children following a job displacement
(Coate et al., 2017; Kaplan, 2012).

To our knowledge, the only other paper that assesses theinteraction of in-
formal childcare and migration choices is Garcia-Moran and Kuehn (2017),
who build a model of residence choice, fertility decisions, and female labor
force participation in the context of Germany. Our contribution relative to
their paper comes from our focus on dynamics: the authors model migration,
working, and fertility decisions as one-shot choices. However, labor force par-
ticipation and migration are dynamic processes®, which means our framework
will better capture the life-cycle implications of childcare policies.

The paper is organized as follows: Section 2 motivates our research ques-
tion by providing descriptive evidence regarding the timing of home migration
and fertility events observed in U.S. data. Section 3 details our model, and
Section 4 describes our estimation procedure. Section 5 presents model es-
timates and evaluates the model’s fit, while Section 6 presents the results of
counterfactual simulations. Finally, Section 7 considers potential avenues for

future research before concluding.

3Multiple moves and return migration are salient features of the data (Kennan and
Walker, 2011).
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2 Motivation

In this section, we present empirical evidence that U.S. women’s location choice
is responsive to child care needs and that women’s labor market outcomes

following their first birth are tied to proximity to their child’s grandparents.

2.1 Fertility and Return Migration among U.S. Women

The high cost of childcare in the United States may compel woman with small
children to make different location and working decisions than those without.
In particular, we may expect women with young children to be more likely
to move back to their parent’s location to take advantage of familial support
in raising children and for women with children to work more hours if their
parents are in their same location than if not. Women with small children
should also be more reluctant to move to locations with higher childcare costs
than those without, other things equal.

To test these hypotheses, we use data from the 2005-2017 waves of the
American Community Survey (ACS) (Ruggles et al., 2020). Each year of
the ACS contains a 1 percent sample of the entire United States’ population,
providing a large number of observations. Additionally, the 2005-onward waves
of the ACS also contain information on one-year migration histories. This
information, coupled with extensive demographic information and state-level
measures of childcare costs, will allow us to observe some simple margins of
behavior that the presence of young children influences.

We restrict our ACS sample to women aged 22-35 who were born in the
United States. We drop individuals who did not complete at least one year of
high school education and also exclude observations that either report working
more than 75 hours per week on average or who have negative income. The
women in our sample are limited to those who are coded as household heads,
spouses of household heads, or children/children-in-laws of household heads

" or individuals moving

(to allow for the possibility of “boomerang migration,’
back into their parents’ home). The ACS additionally records the youngest
own child for all respondents, allowing us to distinguish women who have
young children from those who do not. We exclude observations whose age

and age of youngest child imply a birth before the respondent was age 14.
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We supplement this data with data on child care prices sourced from the US
Department of Labor’s National Database of Childcare Prices (NDCP) which
provides county by year level data on center-based and in-home child care costs
for 2008-2018. We measures child care costs as is the median weekly price
of toddler center-based care, aggregated to the state-level as the population-
weighted mean across counties and then standardized to have mean of zero and
standard deviation of one to allow to easier interpretation of coefficients. One
standard deviation corresponds to approximately $48 per week or $2500 per
year more spent on child care. For a visual representation of average full-time
toddler childcare expenses across U.S. states, refer to Figure A.la.

We first investigate whether women are more likely to move home in re-
sponse to fertility events. We restrict our sample to women who were not
living in their state of birth in the year before the interview and then run the

linear probability model:
hie = Bo + B1 Xt + Bafir + Tt + Eit,

where h;; indicates whether individual ¢ moved back to their birth state in year
t.* X, contains a vector of demographic controls, 7; are year fixed effects, and
fir indicates individual ¢’s first fertility status in year ¢, defined by presence
of a child belonging to the respondent that is less than 1 year old while also
being the only child of the respondent in the household. Standard errors are
consistent under heteroskedasticity, and regressions are weighted using sam-
pling weights provided by the ACS. We focus on the first pregnancy because
the presence of additional children may make migration more cumbersome —
thus, women may be more likely to move home in response to their first fer-
tility event than subsequent ones. We run our specification for all women as
well as for non-married and married women separately, as having two poten-
tial earners in the household may make married women less likely to move in
response to fertility than single women.

Table 1 reports the results of this exercise. We find that initial fertility

events make women more likely to home-migrate. These effects are also much

4The outcome variable is scaled to be either 0 or 100 — thus, regression coefficients can
be interpreted simply as percentage point changes to the likelihood of a home move.
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stronger for single women than married women — indeed, the subgroup analy-
sis indicates that married women respond to initial fertility events by migrating
quite little. However, initial fertility events make single women roughly 50%
more likely to move home compared to the rest of the sample off a base rate of
4 percent. We also find that having previously lived in a state with one stan-
dard deviation higher childcare costs is associated with a 1.2 percentage point
higher likelihood of moving back home for unmarried women, though this ef-
fect is not statistically significant. The variation captured in this regression
can also be presented visually: in Figure 1, we plot rates of home migration
for women in the ACS, broken up by the age of their eldest child and marital
status. We see a spike inhome migration for unmarried women with a newborn
that does not manifest for married women and does not extend to older ages,
perhaps due to increased costs of migration when children are actually present

as opposed to merely impending.

Table 1: Effects of First Pregnancy on Home Migration Probability (HMP)

(1) (2) 3) (4)

All Non-Married Married Non-Married
Mean= 4.04 Mean = 4.44 Mean = 3.58 Mean = 4.44
First Pregnancy (FP) 0.608 2.237 0.259 2.823
(0.198) (0.525) (0.204) (0.744)
FP x CC Cost, std. 1.193
(0.858)
Observations 572964 279471 293493 279471
R-squared 0.00845 0.00964 0.00833 0.00976

Notes: Robust standard errors in parentheses. Sample is US-native women aged 22-35 in the 2005-
2017 ACS who completed at least one year of high school and were not located in birth state the
previous year. Additional controls include fixed effects for birth state and calendar year, a quadratic
in age, an indicator for some college attained, amenity measures for state lived in last year (college
share, unemployment rate, rates of violent and property crime, population, per-capita government
student expenditure, student-teacher ratios, and share of days warmer than 70 degrees) and Black
and Hispanic indicators. First pregnancy indicator defined by presence of a child less than one year old
while being the only own child of the respondent in the household. CC Costs (standardized: mean=0,
SD = 1) refers to the average weekly costs for toddler center-based care in the state of residence in
the year prior to the interview. Regressions weighted by sampling weights.

Do women who choose to move home at time of their first pregnancy differ
in observables from women who stay in a non-home state location”? Table
2 reports the demographic characteristics of women who are living in their
home state in the year prior and post first-birth (col. 1), women who move
back to their home state (col. 2), and women who are not living in their
home state following a birth. Women who choose to move home are younger,

less likely to be married, less likely to have a college degree, and have lower
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Figure 1: Home Migration Rates by Age of Eldest Child
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Notes: Sample is US-native women aged 22-35 in the 2005-2017 ACS who completed at
least one year of high school and were not located in birth state the previous year. N/A

indicates that observation in data has no children in household.

personal and family income than women who choose to stay in their home
state. Notably, while women outside of their birth state have higher personal
and family income than women who are living in their birth state, non-mover
women® that live in the home state are more likely to be working and more
likely to be employed full-time. This is consistent with a story in which women
who are less resourced and able to afford the costs associating with having
children are more likely to move home, and those who are living in their
home state have access to familial and social networks that allow them to stay
attached to the workforce.

While childcare costs in the start location are unrelated to the decision to
move at all, they may still have intensive margin impacts on where women
choose to locate conditional on moving in the first place. We next investigate
whether the presence of young children is associated with moving to a lower
child care cost destination. We limit our ACS sample to women who are
observed to have moved from their previous-year state and have not moved to
their state of birth. We then test whether the presence of young children results

in women being less likely to locate in high childcare-cost states, by regressing

5Due to the disruption of a recent move to employment, comparing movers to non-
movers will likely mis-state the relationship between birth state and employment status,
thus we compare always stayers in birth vs. non-birth states.
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Table 2: Characteristics of Women in Year Following First Birth

Non-Mover, Home State Mover, Home State Not in Home State All
Age 27.67 27.12 28.42 27.87
(3.663) (3.730) (3.766) (3.710)
White 0.750 0.818 0.785 0.761
(0.433) (0.386) (0.411) (0.427)
Black 0.105 0.0899 0.0819 0.0986
(0.307) (0.286) (0.274) (0.298)
Married 0.718 0.717 0.782 0.736
(0.450) (0.451) (0.413) (0.441)
College 0.297 0.299 0.332 0.307
(0.457) (0.458) (0.471) (0.461)
Employed 0.724 0.547 0.692 0.712
(0.447) (0.498) (0.462) (0.453)
Working full-time 0.661 0.513 0.631 0.650
(0.473) (0.500) (0.483) (0.477)
Total family income 79756.7 83089.7 90657.8 82848.5
(70076.4) (79996.8) (83619.7) (74418.3)
Total personal income 28594.7 24955.0 33319.1 29854.6
(30742.5) (38693.7) (40011.7) (33785.4)
Observations 51767 1091 20578 73436

Notes: This table reports mean and s.d. (in parentheses) of demographic characteristics of US-native women aged 22-35 in the
2005-2017 ACS who completed at least one year of high school and with a child less than one year old which is the only own
child of the respondent in the household. Col. 1 includes women living in their birth state in the prior and current year. Col. 2
includes women living in a non-birth state in the prior year and in their birth state in the current year. Col. 3 includes women
living in a non-birth state in the prior and current year. Col. 4 includes all women in the sample.

the NDCP’s average weekly cost of center-based child-care for toddlers in
the destination location on an indicator for having a child under the age of
five in. Table 3 presents the results of this test and affirms the hypothesis
— moving women with young children on average choose to locate to states
with lower childcare costs than those without, with the effects again being
noticeably stronger for single women than married ones. Single female movers
with young children move to states with about 3% lower child care prices than
single female movers without children.

Finally, we investigate how location and the presence of children influence
the labor force attachment of women in the ACS. We regress usual hours
worked per week on a variety of covariates to do with the presence of children,
location, childcare costs, and marital status.® Intuitively, higher childcare
costs ought to decrease hours worked by women because it makes working
relatively more expensive. Being proximal to parents ought to increase labor
force attachment if parents primarily provide time transfers in child-rearing.
Appendix Table A.1 presents the results of this exercise. The presence of

children decreases usual weekly hours worked by women substantially, and the

SFor unemployed respondents or respondents not in the labor force, we code usual hours
worked per week as zero.
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Table 3: Effects of Children for Movers on Child Care Cost (CCC) in Desti-
nation State

(1) (2) 3) (4) (5)
All Non-Married Married Non-Married Married
Mean=170.7 Mean=172.5 Mean=168.75 Mean=172.5 Mean=168.75
Young Child -2.390 -4.378 -1.771 -3.845 -1.650
(0.802) (1.489) (0.955) (1.468) (0.953)
Home State FE Yes Yes Yes Yes Yes
Previous State FE No No No Yes Yes
Observations 32525 16129 16396 16129 16396
R-squared 0.125 0.135 0.120 0.156 0.130

Notes: Robust standard errors in parentheses. CCC: Childcare cost, defined as average weekly cost for center-
based care for toddlers. Sample is US-native women aged 22-35 in the 2005-2017 ACS who completed at least
one year of high school and who moved in the previous year and not to their state of birth. Additional controls
include fixed effects for birth state and calendar year, a quadratic in age, an indicator for some college attained,
amenity measures for state lived in last year (college share, unemployment rate, rates of violent and property crime,
population, per-capita government student expenditure, student-teacher ratios, and share of days warmer than 70
degrees), and Black and Hispanic indicators. Young child defined as presence of own child aged at most four in

household. Regressions weighted by sampling weights.

effects are noticeably stronger for married women. However, women who have
children in their birth state work more than women who do not, while women

with children in states with higher childcare costs also working relatively less.

2.2 Grandparent Proximity and the Child Penalty

While our analyses using ACS data provide a snapshot that suggests young
children having influence on household location choices, cross-sectional data
cannot tell us the long-term impacts of living near relatives or living in low
childcare cost regions on women’s lifetime earnings trajectory. It is well-
documented that women experience a decline in earnings following births,
often referred to as the ‘child penalty,” which persists for up to ten years post
birth (Kleven et al., 2019). A large factor in the decline in earnings is women’s
withdrawal from the labor market. Therefore, we might expect that having
access to cheaper or free childcare would allow women to work more hours and
reduce the child penalty.

To test this, we use data from the Panel Study of Income Dynamics (PSID)
to estimate the size of the child penalty for women living near or far from
grandparent care and for women living in high vs. low childcare cost regions.
We adopt a modified form of the event study specification first proposed by
Kleven et al. (2019). For each mother in the data, we define event time ()
based on the year of their first child’s birth. Our outcome of interest is person

1’s earnings Y.y in year s, event time ¢, and location ¢ where location is

10
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county-state. The regression is as follows:

Yiest = Z afl[j = t] + B[k = ageis] + 77 + 07 + €ics- (1)
i#—2

The regression contains event-time dummies with « coefficients, age dummies
with 8 coefficients to control for life-cycle trends, year dummies with v coeffi-
cients to control for time trends, and location-year fixed effects, 65, to control
for county-specific time trends. Event-time ¢ = —2 is omitted, so all estimates
are relative to the year just prior to birth. All coefficients vary by gender; in
our primary specification, men who had a child as a comparison group, rely-
ing on the fact that past papers show that men do not experience the same
disruption in income at the time of their first child. We are able to identify
effects of all three sets of dummies because of the variation in the age at which
women have children.” In a secondary specification, we also use a sample that
only contains women; the a terms in these specifications thus represent the
difference in earnings for a woman of age k in year s who had a child relative
to a woman of the same age in the same year who did not.

The parameters of interest are the o parameters, but they will represent
differences in levels. To transform them into percent changes, we calculate
P = E[%;ﬂ, where the bottom of the fraction is the mean pre-period baseline
earnings in the period two years prior to birth.

We estimate this regression separately for women living near or far from
the child’s grandparents as well as separately for women living in counties
with high or low child care prices. For this analysis, we need a panel of income
data for women in the years surrounding their first birth. To create this,
we use the geocode restricted PSID’s full retrospective history of births and
adoptions, which provides the full history of births for those interviewed in
the years 1985 onward. We create a data set including the year women’s first
birth occurred, their age at that birth, and whether they were married at the
time of that birth. Following the restrictions used by Kleven et al. (2019), the
panel includes five years pre-birth and ten years post-birth. We restrict the

sample to women who had a birth between the ages of 20 and 50 to abstract

"For more details on the identification assumptions needed to assume these are the
causal impacts of childbirth, see Kleven et al. (2019).

11
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away from teenage motherhood. Women are also excluded from the sample if
they are missing more than 8 years in this period, missing all years pre-birth,
or all years post-birth. We then combine this data with information from the
PSID family files on earned income in each year of the women’s life, the US
county they live in each year, and the US county that their parents live in each
year. Because we only observe parents of the PSID respondent, households’
grandparent status is based on the location of the parents of whichever spouse
has an identifiable parent ID.

To compare child penalties across groups, our statistic of interest is the
child penalty gap:

&y &y

E[Y;’is,—ﬂ E[}/;gs,—2]

where 1 indicates living in the location that is presumed to have lower costs
of child care (near grandparents, low child care prices) and 2 indicates the
opposite. If these lower costs make it easier for women to stay attached to the
labor force, we would expect this gap to be positive indicating that women
with access to lower costs child care have smaller earnings losses post-birth.
We use the Delta method to calculate standard errors of this gap and then
test whether we can reject the null that the child penalty is equal across types.

Our outcome, earned income, is defined as the reported total income in-
cluding wages and other income and combines impacts of births on both labor
supply and wage.®

Note that these estimates should not be interpreted as the causal impact
of living near a grandparent or in a childcare cost region on the child penalty.
We expect that women are sorting across these locations in part based on their
attachment to the labor force; women who want to continue working after a
birth for reasons unobservable to us as econometricians are more likely to settle
in places with affordable childcare, whether that be relative care or cheaper
private care options. We cannot separate these indirect selection effects from

the direct effects of having cheaper childcare available. Nonetheless, these

8For women who were household heads, this is based on reported income from ‘wages
and other income”. For women who were spouses in the data, the measurement of income
changes in 1993 when they begin separating out business and farm income. Due to this
change, we create total income for spouses by adding together the total income excluding
business and farms and total income from businesses for all years post 1993. Income is then
assigned by the sex of the head of household.

12
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patterns will provide suggestive evidence of whether childcare cost factors are
meaningfully related to the long-term child penalty women face following their
first birth.

Figure 2 plots the coefficients from the event studies described in Equation
1 with panel A plotting the coefficients separately for mothers live in a county
that is less than 25 miles from the county of the child’s grandparents (near) or
more than 25 miles from the county and panel B plotting the size of the gap
between these groups. While both types of mothers experience a large child
penalty, those living distant from the child’s grandparents experience a child
penalty that is about 15 percentage points larger than the child penalty for

living close to the grandparents.

Figure 2: Child Penalty for Women Living Near or Far from Grandparents
Panel B

0

9% Change in Eamings Relative to Event Time -2
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-1
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Notes: Figure 2A (left) plots coeflicients and 95% confidence intervals from event studies
of earnings on indicators for years surrounding a woman’s first birth for both women who
live less than 25 miles from their grandparent’s counties (near) or more than 25 miles (far).
The unit are percent changes (0 to 1) in earnings relative to two years prior to birth. The
regression includes men as a control group and includes controls for age of mother at first
birth, year of birth, and county time trends. Figure 2B (right) calculates the gap for those
near vs. far and reports 90% confidence intervals for a test of the null that this gap is equal

to zero.

Table 4 reports the results of regressions which aggregates the coefficients
into post-period, year of birth, and pre-period (excluding two years prior to
birth). In these regressions, we vary our definition of ‘near’ to test that our
results are not sensitive to distance or geography cutoffs. Panel A reports re-
sults for our primary specification in which we include the male control group;
Panel B reports results for the regression including only women. Column 1

and 2 report the coefficient oy for the regression of women’s labor income on
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the post-period separately for those living in the same county and those living
in the different county as the child’s grandparents. While women who live in
different counties from the grandparents earn approximately $17,893 or 67%
per year less post-birth, women who live in the same county only earn $12,006
or 51.5% less. This translates to a child penalty that is 15.5 p.p. greater for
mothers ’far’ from grandparents relative to baseline pre-birth earnings com-
pared to the child penalty for those near grandparents.

As we add more stringer distance requirements, such as being in a different
county and more than 25 miles away (column 3), being in a different state
(column 4), or being in a different state and more than 25 miles way (column 5),
the child penalty grows in magnitude. Columns 6-9 show the difference in the
child penalty for difference distance bins; as before, the child penalty is smallest
for those living in the same county and increases as the distance radius from
grandparents increase. In our secondary specification omitting men, the child
penalty is smaller in magnitude across all specification, indicating that some
of the child penalty in panel A is due to men who have children having slight
increases in earnings post-birth. However, despite the difference in magnitude,

there is still a larger child penalty for women living far from grandparents.

Table 4: Aggregated Child Penalty, by Distance to Grandparent

Panel A: Male Control Group
Same County Diff. County Diff. County & > 25 mi. Diff. State Diff. State & > 25 mi. Same County 1-25 mi. 26-50 mi. > 50 mi.

Mean Baseline 23271.6 26648.4 26597.7 27478.4 27267.3 23271.6 27023 27679.6  26308.7
Post-Period 120068 “17893.6 “18125.9 “25148.0 25327.9 120068 -17186.1 -16330.1 -18107.4
(977.1) (1184.1) (1274.2) (2161.9) (2181.9) (977.1)  (3089.1) (2786.9) (1419.9)
Num. Households 2084 2785 2519 896 870 2084 264 336 2183
Person-Year Obs. 21717 26218 23510 9149 8889 21717 2694 3615 19866

Panel B: Women Only, No Control Group
Same County Diff. County Diff. County & > 25 mi. Diff. State Diff. State & > 25 mi. Same County 1-25 mi. 26-50 mi. > 50 mi.

Mean Baseline 18025.14 21317.7 21175.8 21684.4 21409 18025.1 223209 23611  20490.4
Post-Period 9647.0 12040.1 121945 143647 143781 9647.0  -11569.3 -15657.3 -11858.6
(601.0) (673.9) (748.8) (1132.1) (1155) (601.0)  (1908.8) (2251.6)  (832.7)
Num. Households 2062 2706 2439 874 848 2062 261 331 2105
Women-Year Obs. 11624 13911 12457 4799 4652 11624 1426 1883 10522

Note. This table reports the coefficients of a regression of earnings meas
pre-birth),year prior to birth, year of the birth, and post-period (1 to 10
of mother are also included. Panel A is a specification which uses men a

res on indicators for years surrounding a woman’s first birth, collapsed into the pre-period (3 to 5 years
rs post-birth). Two years prior to birth is omitted. Controls for year of survey, county fixed effects and age
control group; panel B only includes women. Distance is measured as the distance between the population
centroid of the focal woman’s county and the population centroid of the grandparent’s county. Standard errors clustered at the individual level in parentheses.

We next do a similar exercise for those living in high or low childcare cost
states. Using the US Department of Labor’s National Database of Childcare
Prices, we calculate the average weekly price for center-based toddler care
by county and assign each county a percentile value indicating where in the
distribution that county falls relative to the full distribution of county-level

prices. The average respondent in our PSID sample lives in the 83rd percentile
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Table 5: Aggregated Child Penalty, by Child Care Costs

Male Control No Control
> 75th Pct.  <75th Pct. All > 75th Pct. < 75th Pct. All

Baseline Mean 27572.3 20160.7 25028.1 21668.6 16044.5 19723.4
Post-Period -18473.3 -10336.1 4722.3 -13023.4 -7682.4 -1788.4
(1068.4) (1091.9)  (2418.0) (587.4) (593.5) (1186.0)

Post-Period X CC Price ($10) -1141.8 -506.3
(138.1) (66.7)

Num. Housholds 3259 2269 4717 3132 2134 4622
Num. Person-Year 46167 29367 18609 15646 9974 24685

Note. This table reports the coefficients of a regression of earnings on indicators for years surrounding a woman’s first birth, collapsed into
the pre-period (3 to 5 years pre-birth), year of the birth, year prior to birth, and post-period (1 to 10 years post-birth). The year two years
prior to birth is omitted. Col. 1-3 include men as a control group; Col. 4-6 do not. Controls for year of survey, age of mother, and county
are also included. Column 1 and 4 are for women living in counties with center-based child care prices above the 75th percentile of the
national distribution. Column 2 and 5 are for women living in counties below the 75th percentile. Column 3 and 6 are for the full sample and
interact the event study indicators with the average weekly child care price (unit= $10). Standard errors clustered at the individual level in
parentheses.

of the national distribution. We compare those who are living at or above the
75th percentile of the child price distribution (‘High Cost’) to women living
below the 75th percentile (‘Low Cost’).

In Table 5, we report the aggregated post-birth effects of a child by child
care cost region for those above (column 1 and 4) and below (column 2 and
5) the 75th percentile in terms of child care costs. We also run a specification
that interacts the level of weekly child care costs with the event study indica-
tors (columnd 3 and 6). Here, we see that a one-standard-deviation increase in
child care prices — $48 per week — increases the child penalty by $5480, which
is a 22% child penalty relative to the baseline earnings. Appendix Figure A.2
reports the coefficients for event study specification. The difference across
childcare cost regions is of similar magnitude to the difference in the child
penalty for those near vs. far from the child’s grandmother, but is not statis-
tically significant until the age of two, consistent with the fact that children

are less likely to receive out-of-home care in the first year of life.

3 Model

Taken together, these analyses demonstrate the importance of geographic prox-
imity to affordable childcare for women’s long-run labor market outcomes—
whether it be informal care from a grandparent or less expensive private child-
care. However, in both the analyses, we are not fully accounting for the joint

selection process of location, fertility, and labor force participation. For exam-
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ple, when we observe that mothers living in high child care cost regions earn
less than those in low child care cost regions, it may be that the mothers in low
cost regions were motivated to select into those regions due to higher ability
or attachment to the labor force that is known to them but unobserved to us
as econometricians. Therefore, a model that places some assumptions on the
selection process will be required to account for the endogeneity of migration
decisions and to evaluate the impact of policy counterfactuals.

In particular, we are interested in how policies that may substitute for in-
tergenerational time transfers (such as subsidized childcare) would influence
the migration decisions and subsequent earnings of women who might other-
wise rely on their parents to assist in child-rearing. Using our model, we will
be able to explore the effectiveness of such policies in improving welfare for
different types of parents, as well as decompose any effects on earnings into
a direct effect of changes in attachment to the labor force due to child care
policies versus the secondary effects of the policies such as allowing households
to sort into better paying labor markets.

Lastly, we estimate the model separately by race to explore heterogeneity
in the value of these policies for Black mothers relative to White mothers.
The frictions associated with childcare access may be particularly important
in explaining racial gaps in migration rates and wages, as single motherhood is
more common for Black mothers. Our descriptive analyses suggest that single
mothers are more dependent on geographic proximity of family for access to
care. The model will allow us to precisely quantify the extent to which fertility

events drive migration across demographic groups in the United States.

3.1 Setup and Timing of Decisions

Our model adapts the dynamic labor force participation of Eckstein and Wolpin
(1989) and nests it in a simple framework of dynamic migration (Kennan and
Walker, 2011) while incorporating multiple dimensions of family structure.
The model is a dynamic discrete choice model that follows the fertility, labor
force participation, and migration decisions of women.

A period is one year. Agents enter the model at age 22 and may choose to

conceive each period until age 35. Between ages 35 to 40, though agents cannot
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get pregnant, they may either have young children or have no children. After
age 35, we additionally assume that the agent’s current marital status remains
fixed for the rest of the lifecycle’. Agents choose whether to conceive, whether
to supply labor and, afterward, whether and where to move until making a
final labor force decision at age 65, after which they accrue no further utility.
We select age 22 as the starting point to allow the bulk of higher education
choices to be made while pre-empting the prime fertility years of U.S. women.

At the beginning of each period, the women in our model observe the lo-
cation of their parents and stochastic realizations of their marital status. The
women choose whether to conceive, which we model as entering a state wherein
the woman knows with certainty she will have a child aged 0 in the subsequent
period. Agents then choose whether to participate in the labor force'", weigh-
ing increased utility from consumption'! should they choose to vs. preferences
for leisure and savings on childcare expenditures should they not. Participation
also increases future expected earnings through accumulating work experience.
The women then choose where to live — in particular, their options include
staying in their current location, moving to their parents’ location, or moving
anywhere else, which we collapse into the nine Census divisions.'? Following

their migration decision, women enter the subsequent period.

3.2 State Variables and Value Functions

Table 6 presents a complete summary of state variables and notation in the
model, which are described in more detail in this section. Locations are indexed

by ¢, with and ¢ denoting an agent’s parent location. The other locations

9We focus on the early part of the lifecycle because both fertility and especially migration
rates among U.S. women drop sharply after the age 30-34 window.

10We focus on a binary labor supply decision. While we acknowledge that substitution
into part-time work may be an interesting behavioral margin to consider, we observe in the
ACS that the share of women with and without children who work part-time is roughly
equal, suggesting that the participation/non-participation margin is the more important of
the two.

1We scale consumption so that one unit corresponds to $2,080, following from full-time
work involving working 40 hours per week, 52 weeks per year.

12Gee Appendix Table A.2 for division definitions. Agents are allowed to live in the same
division of their parents while not being in the parent location, as well, so that they do
not receive parental childcare time transfers. 72% of cross-state moves observed in the data
involve cross-divisional moves.
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Table 6: Model Notation

Description Values Description Values
Locations ¢ (P {1,...,9} Years of Experience x [0,40]
Location Daycare Cost Types & §%, ¢ € {1,...,9} Marital Status m 0,1
Location Wage Effects n n'0e{l,.,9} Fertility Status f 0,1
Location Costs of Living k k' 0€{l,...,9} Spouse Wage FE s uk,
College Attainment e 0,1 Previous LFP Status P 0,1
Age a [22,65] Hours h 0,1
Age of Youngest Child Qe 0, [0,4] Time Transfers; Spouse/Parents 7 78, rhm

Notes: Table presents model notation. Description of variables and symbolic representations are contained in the first
two columns of each panel, while the potential values the variables can take are presented in the third column.

represent the nine Census divisions, each of which vary by childcare costs 6%,
wage effects n¢, and cost of living ‘. Static college attainment is indexed by
e € {0, 1}, endogeously determined years of experience by z, and deterministic
age by a.

We now turn to describing notation for family structure.'® Marital status
is denoted by m € {0,1} and is assumed to evolve entirely stochastically as a
function of other state variables.!* Men make no decisions in our framework
and inelastically provide monetary and childcare time transfers to their wives.
The variable a. captures the age of the youngest child in the household, pro-
vided that they are less than 5 years old.'” The state a. = ) stands for when
the household has no children aged 5 or younger.

Meanwhile, the variable f captures the fertility status of the woman: if
f = 1lin year t then a. = 0 in year £+ 1 with certainty. Having pregnancy be a
known state allows our women to make migration and labor force participation
decisions in anticipation of fertility events. Women are allowed to have multi-
ple children in that their f state may equal 1 even if the household currently
contains a young child, in which case a, will be reset to zero in the subsequent
period. We shut down fertility events at age 35, meaning that when women

leave the model at age 40 all children have aged out of early childhood.

13We omit individual and time subscripts in this section for readability.

14For more details on how the stochastic processes that govern marriage realizations are
determined, refer to Section 4.

15We currently do not keep track of the number of young children and instead focus on
the presence of any at all. Rosenzweig and Wolpin (1980) study the effects of twins on
labor force participation and find that women with twins exhibit a labor force participation
rate 0.371 pp lower than women without. While these effects are meaningful, we view
their magnitude as small enough to permit the omission to ease computation. This almost
certainly means that we are understating the costs of childcare and the potential effects of
subsidies to them in terms of labor force participation and wages.
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Women are endowed with a single unit of time each period and may choose
to work full time (h = 1) or not at all (h = 0). Subsuming all the state variables
outside of the agent’s fertility status and current location into the vector (2,

the agent begins the period by choosing whether or not to conceive:

VHQ, ) = frer%}f} {an V2,6 )]+ f - (01 + 020 + O3m + Osam + Ose + q)},
Ef N(0,0’f),i.’i.d. (2)

If the agent is older than 35, conception is no longer an option, and we have
Vi(Q,0) = E., [Va(€, ¢;0)] and assume that e, = 0. Conceiving involves utility
costs that include a fixed component along with variable costs that depend
on the agent’s age, marital status, an age-marital-status interaction, and an
education effect. To allow for individual heterogeneity in fertility decisions,
we also include a random component €7 — thus, the agents in the model will
only choose to conceive if their draw of € is above a certain threshold.

The agent also considers how happy they expect to be when they move to
the labor supply phase of the period, given by V5. We first discuss the labor

supply decision in the case of a woman with no young children to attend to:

VA, 4 f) = Jmax {ozl(c) + (1 = h)(as + ace + a; + acc) + azl(h # p)
+Oé4]]_(€ == EP) + arI‘ + EQ/ [V3(Q, E, f, h)]}, (3)

ke = wgl(m=1)+wh.

Thus, a; rescales utility over consumption in dollars to util terms, and as
represents a preference for leisure. Preferences for leisure are further modified
based on experience (a,) or if the agent has a college degree (a.), and .
represents a consumption-leisure complementarity that makes married women
less likely to work. The parameter ag constitutes a penalty borne from chang-
ing one’s labor force participation status, allowing the model to account for
frictions individuals face in moving in and out of the labor force. The util-
ity premium for currently being in one’s parent’s location is captured by ay.
Locations differ in amenities I' that include average distance to shore (taken

from Lee and Lin (2017)), average number of warm-weather days in a calendar
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year (taken from Kennan and Walker (2011)), and an index of other ameni-
ties related to government provisions and quality of life taken from Diamond
(2016).

Consumption here is given by the wages of the woman’s spouse (assumed
to be supplied inelastically and equal to zero if the woman is unmarried) and
the earnings of the woman herself. Log wages of the woman and her spouse

are given by the following equations:

log(w) = Bo+BX +1' + e, +&; log(ws) = Bso + BsXs + ps + 1

ew ~ N(0,0,) 11d; €~ N(0,0¢) i.i.d.

The vector of observables of the spouse Xg contain a college dummy, and
a quadratic in experience. We also include a unobserved high-earning and
low-earning spouse type, ps € {uk, ufl}. The agent’s observables X contain
the same standard Mincerian combination along with dummies for having a
child aged 0-1 or a child aged 2-4.'° With the assumption that husbands
supply labor inelastically, the terms of the husband’s wage equations can be
uncovered directly from data if we assume husbands to be identical to their
wives in age and schooling level. We estimate the components of the woman’s
wage process within the model. Location fixed effects, n are also assumed to be
constant across time and equal for men and women, which with the assumption
of exogenous male labor supply will allow us to estimate values for 7 outside
the model using male wages. Wages for women include a transient component
gy that will be the key factor in determining whether a woman works and are
measured with error ¢ assumed uncorrelated with e.

The final term of Equation (3), E, [V3(€2, ¢; f, h)], represents the expected
continuation value given the woman’s labor force participation decision. Fol-
lowing her choice of h, the woman receives a series of location preference shocks
that will determine her location choice:

VE(Q, 4 f, h) = max {BZEef VIS, O)Pr([Q, f,h, ) — AQE)I{L # £} + ce/}. (4)
Q/

16While we abstract away from an explicit part-time choice, this allows the model to be
consistent with mothers of young children preferring more flexible/ lower-paying jobs.
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The agent takes into account possible state transitions " and expected next-
period utility after solving her optimal hours decision problem and optimizes
her choice of next-period location following a series of location preference
shocks (p distributed Type 1 EV with location 0 and the scale parameter
normalized to 1. Marriage transitions are governed by stochastic functions
that we calibrate directly from the data. We assume that the woman can
no longer become pregnant at age 35 and that their marriage state at age
35 carries on for the remainder of the life cycle. The agent’s next value of
p (past-period labor force participation) depends on her selection of h. The
agent’s experience x increments by 1 should she choose to work and 0 if she
does not, and the agent’s age a increments by 1 with certainty. Next-period
utility is discounted by the factor .

The parameter A(£2, (') captures moving costs that the agent faces should
they have chosen to do so, which itself depends on other elements of the state
space. If a woman moves across locations in a period, she must incur moving

costs given by
A(Q,0) =70+ 71e + 121{ac # 0} + y3m + 1 N". (5)

Moving costs involve a fixed cost and costs that vary with college education,
marriage, and presence of young children.Furthermore, we allow for moves to
larger locations (N* represents the population of division £ in tens of millions)
to be less costly as in Kennan and Walker (2011).

Finally, a woman with young children in the working stage of the model
enjoys utility:

VAHQ, 0 f) = max {a5(c) + (1 = h)(ag + ace + a,x + acc) + azl(h # p)

+0471L(€ = EP) + a[‘F + EQ, [V3(97€7 f’ h)]}v

(6)

ke = wgl(m=1) +wh—5ﬁ-max{0,h—7511(m =1) —TP’m]l(ézéP)}.

The specification thus flexibly allows women with young children to have dif-
ferent preferences for consumption, leisure, and location. When young children

are present, the agent must also either dedicate time for caring for their chil-
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dren or absorb childcare costs, which depend on their current location, the
current location’s type, and the woman’s marital status. Women never pay
for childcare costs if they do not work (h = 0), and spouses and grandpar-
ents contribute fixed time transfers to childcare (7° and 7™) if the woman
is either married or living in her parent’s location. The grandparents’ contri-
bution varies based on the marital status of the woman — this, along with
women differing in their budget constraint and moving costs along marital
status, allows the model to potentially capture differential behavioral patterns
among married and unmarried women, as was suggested by the empirical
analysis. Furthermore, we allow for unobserved heterogeneity in grandparent
helpfulness, such that with probability P, the agent’s parents will provide time

transfers of zero.

3.3 Model Solution

The model is solved via backward induction. If the agent is in the phase of
the model where fertility is possible, her fertility decisions will be governed by
whether her fertility utility shocks e are sufficiently high. Afterward, labor
force participation is governed by whether the transient component of the
wage offer ¢, is sufficiently high. We compute cutoff values of ¢, for each
element in the state space, after which continuation values can be computed
by applying the usual type-1 extreme value formula and using the cutoff values
in conjunction with properties of the normal distribution to solve for an agent’s
expected flow utility in the next period. A more detailed description of the
procedure and the algebraiv details for solving cut-off values is described in
Appendix B.1.

4 Estimation

4.1 Data

We use data on non-Hispanic White and Black women aged 22-35 in the 2000-
onward PSID. All women must be observed at least through ages 22 to 26 to
be included in our sample. The PSID shifted to a bi-annual schedule start-

ing in 1997 — however, in years following 2000, respondents were asked their
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income and hours worked for both the preceding year and the year before. Fur-
thermore, if the respondent had moved across states since their most recent
interview, they were asked in which year the move was made. This infor-
mation, combined with marital and childbirth histories for all respondents,
allows us to construct yearly data from the biennial survey with minimal as-
sumptions.!” Importantly, the PSID additionally allows for intergenerational
linkages, through which we can track the location of the parents of the re-
spondent'®. For additional details on the sample construction, refer to Online
Appendix B.2.

Our sample construction leaves us with a sample of 865 women and 8,027
person-year observations. The median woman in our sample is observed for
seven years (i.e., up through age 28), and Appendix Table A.3 for a complete
tabulation of ages in our analysis sample. Appendix Table A.4a presents de-
scriptive demographic and economic statistics broken down by age ranges and
college attainment, while Appendix Table A.4b presents migration statistics
in our estimation sample with additional breakdowns by college attainment.’
Women who have earned a college degree by age 35 have children and marry
later, work more, and earn more than their non-college-educated counterparts.
College-educated women are unsurprisingly also more migratory, with close to
twice the share of college-educated women moving at least once in our data
compared to women without a college degree. However, women without a col-
lege degree appear more inclined to move back to their parent’s location than
women with a college degree. The presence of spouses and young children

appear to depress migration rates.

I7Tf a respondent is observed to be living in a different state since their last interview but
does not report the year in which they moved, we assume they moved in the same year as
their previous interview.

18We focus on maternal grandparents only here to avoid complications arising from hav-
ing multiple values for ¢F and due to the much stronger migration responses observed for
unmarried women observed in the empirical analysis.

19We do not use sample weights when creating these statistics or when estimating our
model. Including longitudinal sample weights available in the PSID does little to change
our parameter estimates.
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4.2 Parameters Estimated Outside the Model

We assume a discount rate of 5 = 0.95. Childcare costs levels § for an hour of
care are at the division level using previously described data from the NDCP.
We average center-based prices across age groups and collapse to the division
level with population weights from U.S. Census Bureau, keeping data before
2016 to be consistent with our estimation sample. Costs of living x‘ are taken
from the American Chamber of Commerce Research Association’s Cost of

O The parameters governing spousal wages are taken from a

Living Index.?
comparable PSID sample to our analysis sample. With the assumption that
husbands supply labor exogenously and are of the same age and education level
as their wives, these parameters can be estimated directly from Mincerian wage
regressions. Since we assume location wage effects to be equal between men
and women, this also allows for the recovery of location wage effects ¢, which

1.2! Division populations N* come from

are again grouped at the division leve
year-2000 Census population estimates.

We estimate marital transitions via linear probability models using our
estimation sample that admit as inputs whether the agent is currently married,
a parent to young children, and a cubic polynomial in age. Probabilities
of marital dissolution and formation vary over spousal wage type ps. We
calculate all probabilities separately for women with and without a college
degree as well as by race. Appendix Figure A.3 presents the fit of our model
with regards to life-cycle profiles of marriage rates and indicates that our model

fits the data well.

20The ACCRA index is a weighted average of costs of food, housing utilities, transporta-
tion, health care, and miscellaneous goods and services among different metro areas in the
United States. State-level indices have been published from 2016 onward by the ACCRA,
and a state-level index constructed by Kennan and Walker (2011) for around 1980 is also
available. Given high correlation of local cost-of-living across years (p = 0.8), we take the
midpoint of the 1980 and 2016 indices while normalizing the cost of living level of Towa to
be zero before averaging by division with population weights.

21See Figure A.1 for representations of state-level childcare costs, wage effects, and living
costs.
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Table 7: Parameters Estimated Outside the Model

Parameter Value
Discount rate I} 0.95
Childcare cost levels 5 Various
Location wage effects n' Various
Location living costs K Various
Location populations Nt Various
Spouse wage, constant Bs,o 2.234
Spouse wage, education Bs1 0.571
Spouse wage, experience (linear) B2 0.047
Spouse wage, experience (quadratic) g3 -0.0007
Spouse wage, fixed effects wuk, ul -0.39, 0.39

Notes: Table reports values of parameters that are estimated outside the
model. Columns 1 and 2 describe the parameters and present their sym-
bolic representation. Column 3 reports parameter values. See text for
details on model and sample construction. See Figure A.1 for representa-
tions of state-level childcare costs, wage effects, and living costs.

4.3 Estimation and Identification

We use maximum likelihood to estimate the remaining parameters of our model
using the Sbplx algorithm??. The joint likelihood function for labor force
participation, wages, and migration for the N women in our sample, each

observed for T; periods, is given by:

L= HZPI‘

PI‘(U) :wit|Qz’t7€it>fitahit) PI‘( = l/t’Qmﬁ;gztyfzta zt)

f fzt‘szgzt) : Pr(h = hit|Qit:€it> fzt) :

||:ﬂ

Further details on the functional form of the probabilities is given in Appendix
Section B.3.

We employ a mixture model over unobserved heterogeneity in grandparent
transfers, letting Pr(7) denote the probability of the agent being unobserved
type 7. The relationship between labor force participation and migration deci-
sions in our model are identified from jointly observing participation, earnings,
and location choices for women, conditional on demographic characteristics
and location of grandparents.

First, we assume that the shocks drawn in the model — location prefer-

ences, earnings shocks, fertility realization, marriage realization — are all inde-

22 A variation on the Subplex algorithm, which itself applies the Nelder-Mead method on
a sequence of subspaces; see https://nlopt.readthedocs.io/en/latest /NLopt_Algorithms/.
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pendently and identically distributed across individuals and time. While this
may seem a strong assumption at first, we do allow the likelihood of pregnancy
and marriage to vary on observable characteristics, including many of the fac-
tors that contribute to a woman having a higher or lower earnings potential.
This means that this assumption relies only on the weaker assumption that
pregnancies and marriages are not correlated across time with the component
of earnings that varies idiosyncratically across time. Due to the high rates
of unintended and mistimed births in the US (Zolna and Lindberg, 2012), we
believe this is a more reasonable assumption. The assumption of independence
of location preference shocks and earnings shocks is a stronger assumption: we
assume that wage differences across time/individuals are not place-specific and
not correlated with amenities in a location in a given year. While the inclu-
sion of amenities along with a reasonably rich wage process in the model helps
justify this assumption, allowing for additional heterogeneity in idiosyncratic
wage match effects may be helpful as well.

With these distributional assumptions in place, identification of the struc-
tural parameters falls out cleanly from the maximum likelihood estimation
equation. Following Eckstein and Wolpin (1989) and using equations for reser-
vation wages in Appendix B.1, the reservation wages ¢*, the wage parameters
(Bo, B, and p), and o, and o¢ are all identified from data on participation and
wages. We can then use the identified €] and our equation for the definition
of the reservation wage described in Appendix B.1 to identify o, o=, %, o,

and Z_? Based on the similar equation for women with young children, we can
identify Z—?, 3—;, z—;‘, 3—;, 3—2, Tp1, Tpo, and 7. Using any combination of pairs in
which the leisure parameter is the same across the presence of children (e.g.,
g—j, Z—’l‘, g—;, Z—‘;) would allow us to separately identify a; and as and thus sepa-
rately identify all o parameters governing leisure. Similar arguments allow us
to identify the 6 parameters that govern fertility decisions in the model.

The remaining parameters include the parameters governing preferences
for the parent’s location, amenities, and the moving cost parameters. We can
identify the parent’s location preference parameter off the difference in the
likelihood of moving to the parent’s location 7 from some location k and the
likelihood of moving to a non-parent’s location from that same location k for

agents who are similar on all demographic characteristics. The same logic
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applies for identifying the amenity utility parameters ar. The moving cost
parameters are identified off the differences in likelihood of moving from loca-
tion j to k versus staying in location j by demographic group. The parameter
on population is identified off of the relative likelihood of moving from a small

division to a large division vs. from a large division to a small division.

5 Results

Table 8 reports the parameter estimates. When evaluating the likelihood, we
exclude person-years age less than 25 who have a college degree to account for
a non-trivial number of women with a college degree who finished their degree
in their mid-20s. Standard errors are computed via inverting the numerical
Hessian of the likelihood function and taking its diagonal.

The estimation recovers preferences for consumption and leisure that in-
crease and decrease respectively over the presence of a small child. The disu-
tility associated with changing one’s labor force participation status is sub-
stantial, and we find higher leisure preferences for women with high earnings
potential, which rationalize their rates of labor force participation that, while
higher than low-earning women, are still lower than those of men. The leisure-
consumption complementary a, is positive, reflecting women being less likely
to work with higher-earning spouses, all else hold equal. The estimates of
wage returns to a college degree and experience are all in line with previous
estimates in the literature. We also estimate a meaningful reduction in wages
associated with having a child between 0 and 1 year old, but the effect of older
children on wages is statistically insignificant.

The estimates of time transfers 7 suggest that informal care considerably
offsets the direct cost of childcare for women with children — indeed, helpful
grandparents cover more than half of childcare expenditures for unmarried
women. The heterogeneity of grandparent time transfers based on marital
status is significant, with grandparents providing substantially less time for
married women. We note that this is consistent with the heterogeneity in child
penalties we estimated in Section 2.2. Moreover, we estimate statistically and
substantively significant differences in informal care usage by race: unmarried

Black women receive a childcare reduction of over 70% from their helpful
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Table 8: Parameters Estimated via Maximum Likelihood

Parameter 0 O 0 0 0 0

Fertility
Fixed cost 01 1.375  1.720 2.089 3.020 1.124 1.161
Age effect Ay 0.086 0.025 0.096 0.055 0.068 0.028
Marriage effect f; 3909 2485 5291 3.758 2.821 1.997
Age-marriage interaction 0y 0117 0.076 0.146 0.114 0.094 0.066
Education effect s 0369 0.043 0.584 0.184 0.226 0.235
Fertility shock SD of 2706 1.170 3.078 1.296 2.394 1.024

Utility
Consumption, no children a;  0.084 0.011 0.083 0.001 0.085 0.016
Leisure, no children as 1.001 0.128 1.007 0.028 0.934 0.183
LFP switch penalty az -0.093 0.011 -0.112 0.006 -0.072 0.015
Parent preference, no children ay  -0489 0.017 -0.484 0.024 -0.484 0.036
Consumption, with children as; 0.093 0.012 0.091 0.004 0.096 0.019
Leisure, with children ag 0.853 0.101 0.867 0.033 0.821 0.174
Parent preference, with children ar  -0.472 0.033 -0.483 0.042 -0.511 0.057
Consumption/leisure complementarity —«. 0.002 0.000 0.003 0.001 0.001 0.002
College leisure preference modifier o, 0468 0.2056 0.461 0.029 0.449 0.096

Experience leisure preference modifier o,  0.000 0.002 0.000 0.002 0.000 0.003
Amenity preference: distance to shore ar; -0.007 0.004 -0.004 0.004 -0.025 0.011
Amenity preference: amenity index arp 0.006 0.021 0.010 0.026 0.052 0.040

Amenity preference: warm days ars 0.005 0.021 -0.052 0.025 0.157 0.039
Time Transfers
Spouse time transfer 75 0.065 0.050 0.060 0.052 0.097 0.117
Parent time transfer, unmarried 720 0,553 0.035 0.570 0.053 0.710 0.051
Parent time transfer, married 7Pl 0483 0.043 0504 0.052 0.523 0.118
Probability of 77 = 0 P. 0565 0.037 0.615 0.055 0.512 0.056
Wages
Wage intercept Bo 1949 0.021 1.984 0.023 1.913 0.032
College effect f1 0466 0.016 0.452 0.018 0.495 0.029
Experience effect, linear By 0.075 0.001 0.075 0.001 0.075 0.002
Experience effect, quadratic B3 -0.002 0.000 -0.002 0.000 -0.002 0.000
Child aged 0-1 By -0.087 0.015 -0.077 0.018 -0.127 0.026
Child aged 2-4 Bs -0.021 0.015 -0.009 0.018 -0.042 0.024
Wage shock SD o. 0.247 0.010 0.252 0.010 0.292 0.018
Wage measurement error oe 0367 0.006 0.367 0.007 0.342 0.011
Moving Costs
Fixed cost Y% 4458 0.200 4.424 0.251 4.358 0.370
College effect v 0306 0.107 0.192 0.129 0.524 0.189
Child effect v 0.053 0.119 -0.011 0.162 0.263 0.228
Marriage effect vs 0463 0.127 0.606 0.152 0.226 0.287
Population effect vy -0.085 0.055 -0.129 0.066 -0.042 0.098
Sample All Whites Blacks
N 8,027 5,052 2,975
Individuals 865 540 325
Log Likelihood -9,643 -5,967 -3,667

Notes: Table presents estimates and standard errors of parameters estimated via maximum like-
lihood. Data from PSID. See text for details on sample construction and formation of likelihood
function.
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grandparents, and Black women are approximately 10 p.p. more likely to
have informal care available.

Of note is that preferences for home location ay, a7 are estimated to be neg-
ative. Since most individuals in our estimation sample start in their parent’s
location, parameters such as the moving fixed cost v, are most directly iden-
tified from rates of migration out of parent locations. On the other hand, the
parent location preference parameters are identified from the rates at which
women with and without children return to their parent’s location. Since
parent time transfers are substantial, the model estimates negative values for
these preferences to rationalize why we do not see a larger proportion of women
moving back to their parents than we would if childcare time transfers were
the only factor that influenced the utility from doing so. Amenity preference
estimates indicate that the agents in our model prefer higher levels of the Dia-
mond (2016) amenity index, shorter distances to shores, and warmer weather,
but only the last of these factors is estimated to be statistically significant.

Because utility is linear in consumption, we are able to convert the moving
parameters into dollars by dividing by the consumption scaling parameter and
then multiplying by the consumption equivalence unit. For the “average”
mover, the moving cost is about $109,500 ignoring the value of the payoff
shocks.?® For comparison, a woman'’s lifetime earnings gain would be $97,000
if, holding all other behavior constant, she moved from the lowest paid region
to the highest paid region in age 22 and then stayed in that region for the
remainder of her life. Though this is an extreme example of the potential
earnings gains from a move, it demonstrates that our moving costs net of
payoff shocks are of similar scale to the potential earnings gains. However, we
will note that these moving costs are the estimated costs for a hypothetical
move to an arbitrary location, whereas in the model people will only choose
to move to high pay-off locations. Thus, these average costs are higher than
the costs that households which actually choose to move will face once pay-off

shocks are accounted for.**

23To calculate, we sum A for all individuals who move, discounted by the relevant con-
sumption scaling. That is A = 2080 x leom S Nmove I:(Il(agj‘;@)i + Il(a;T(Z)),-) X (0 + e +
ol (ac # 0); +y3ms +7aN{ )]

24See Kennan and Walker (2011) for further discussion of the distinction between average
moving costs versus average moving costs conditional on moving. Kennan and Walker (2011)
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We also estimate racial heterogeneity in moving costs: we see that Black
women have higher moving cost reduction than White women from having a
college degree and larger moving costs adjustments if they have children. Con-
versely, they have lower moving costs if married than White women. We also
find racial heterogeneity in parameters related to the fertility decisions made
in the model: while all women observe fertility costs that are increasing in age
and decreasing in marital status, we estimate that the spread of utility shocks
governing fertility decisions is considerably higher for White women than for
Blacks, suggesting that the latter may be more sensitive to economic condi-
tions when making fertility decisions. This comes with the caveat, however,
that the fertility parameters are in general quite imprecisely estimated, which
makes interpreting them more difficult. We also find that Black women face

notably higher child wage penalties than do White women.

5.1 Goodness of Fit

To assess our model’s ability in approximating the true data generating pro-
cess, we randomly simulate the outcomes of each woman in our estimation
sample ten times, starting at age 22 and ending at the final age the given
woman is observed in the data, using Bayes’ rule to draw unobserved types.
We then compare key moments in the estimation sample to those in our sim-
ulated data. We use our separate parameter estimates for White and Black
women when simulating data for all model fit and counterfactual evaluations.

Figure 3 presents our model’s fit in terms of lifecycle profiles of labor market
outcomes separately for women with and without a college degree. The model
fits the data well, reproducing profiles of wages and experience accumulation
that look very similar to the data. The model slightly understates earnings for
women with a college degree early in the lifecycle, but by the end of the lifecycle
the wage fit is near-exact for both education categories. and slightly overstates
rates of migration for women of both levels of education at the beginning and

end of the simulation period. The fit of experience suggests that the model

show that while the moving costs for households that choose to move to their home location
are large, moving costs to non-home locations are actually negative representing the fact
that these moves are moves with a large expected future payoffs for the households who
make these moves.
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Figure 3: Model Fit: Labor Force Lifecycle Profiles
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Notes: Data from PSID. Figures compare life-cycle trends of experience and wages for
women with and without a college degree in estimation sample and data simulated from
model. Fit reported for all ages for women with a high school degree and ages 25-onward

for women with a college degree. See text for details on sample construction.

succeeds in reproducing the total years worked among women in our sample
and overall higher labor force participation rates of college-educated women.

We evaluate the model’s fit of labor force participation in more detail in
Table 9 by breaking up labor force participation by fertility status, marital
status, and proximity to parents. Qualitatively, the model can reproduce pat-
terns of lower participation rates for mothers of young children and unmarried
women. Across all women, the profile of labor force participation the model
outputs over different locations and fertility statuses is reasonable. However,
the model does slightly understate participation for single women and for preg-
nant women as a whole.

Next, we assess the model’s fit of migration decisions by breaking down
moves according to sending location, destination, and fertility status in Ta-
ble 10. Since the PSID can have very small samples of movers and migration
rates have wide confidence intervals, we supplement the table with statistics
from the ACS sample used in Section 2 as well. Among all women and women
without children, the model predicts rates of migration both out and into the
parent location that are similar to those observed in the data, especially the
ACS. Moreover, the model is able to match the pattern observed in the ACS
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Table 9: Model Fit: LFP by Location, Marital Status, and Fertility

Panel A: Data

Overall In Parent Location Not In Parent Location
Marital Status No Kids Pregnant Kids No Kids Pregnant Kids No Kids Pregnant Kids
All 0.623 0.649 0.402  0.606 0.643 0414  0.684 0.667 0.348
m=0 0.632 0.623 0.446  0.613 0.617 0.449  0.704 0.650 0.421
m=1 0.605 0.664 0.371  0.593 0.660 0.385  0.648 0.672 0.325

Panel B: Model

Overall In Parent Location Not In Parent Location
Marital Status No Kids Pregnant Kids No Kids Pregnant Kids No Kids Pregnant Kids
All 0.628 0.541 0.414  0.631 0.549 0.444  0.616 0.506 0.263
m=0 0.649 0.596 0.449  0.651 0.604 0.474  0.640 0.555 0.286
m=1 0.594 0.502 0.387  0.597 0.508 0.418  0.582 0.480 0.251
Observations 39146 3920 37204 31402 3193 31119 7744 727 6085

Notes: Data from PSID. Table compares labor force participation rates for women in estimation sample and data simulated
from model. Pregnancy corresponds to woman being pregnant with their first child. See text for details on sample construction.

Table 10: Model Fit: Migration by Fertility

Panel A: Data

Direction All No Kids Pregnant Kids
P Out-Migration Rate 2.11 2.74 2.87 1.56
(P In-Migration Rate 4.94 5.04 4.48 4.90
Panel B: Out of Sample (ACS)
Direction All' No Kids Pregnant Kids
P Out-Migration Rate 1.80 2.03 1.64 1.31
(P In-Migration Rate 4.04 4.15 4.52 3.45
Panel C: Model
Direction All' No Kids Pregnant Kids
P Out-Migration Rate 1.71 2.02 1.50 1.45
(P In-Migration Rate 3.65 3.86 4.27 3.34

Notes: Data from PSID and ACS. Table compares migration rates for
women in estimation sample and data simulated from model. Pregnant
corresponds to being pregnant with one’s first child. See text for details
on sample construction.

of pregnant women moving back to their parents’ location more frequently,
while such behavior is not observed for women with young children in general.
Finally, we evaluate the model’s fit of fertility profiles in Figure 4. The

model’s fit of lifecycle fertility profiles by both race and education is excellent.

6 Counterfactual Analysis

Having evaluated our model’s performance, we now turn to comparative statics

exercises. In all counterfactuals, we evaluate impacts in the age span of 22 to
55.
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Figure 4: Model Fit — Fertility Life-Cycle Profiles
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sample and in data simulated from model. See text for details on sample construction.

6.1 The Role of Grandparents

We begin by evaluating the role of grandparents in wage formation, fertility,
and migration by removing them entirely by setting grandparent time trans-
fers 75 to zero. Conceptually, the impact of the presence of grandparents
on wages is ambiguous, since residing with them may increase labor supply
and experience in the short run but may also impact wages negatively by
discouraging moving to higher-paying locations.

Table 11 presents the results of this exercises. For this counterfactual as
well as for those upcoming, we estimate impacts in terms of average effects
on lifetime real wages, years of experience, fertility, utility, and several mi-
gration measures. In particular, we measure the number of moves women
make all together as well as moves made to the home location, away from the
home location, and moves made between two non-home locations. We also
calculate a willingness to pay metric (WTP) by taking the change in utility
resulting from the counterfactual scenario and dividing it by «q, the utility
scaling parameter for consumption for women without children. We conduct
demographic heterogeneity analyses by assessing impacts for women by grand-
parent helpfulness type and who were or were not ever single mothers in the
baseline simulation. We additionally conduct racial heterogeneity analyses by

estimating the impacts for whites and Blacks separately. Finally, we also as-
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Table 11: Effects of Removing Informal Care from the Model

Sample Wages Years v # Moves Home Moves Away Moves Oth. Moves Fert. f WTP  WTP, 7, = 0o

All -30.1 -0.83 0.04 0.00 0.00 0.03 -0.07  -16.7 -21.9
™40 -71.4 -1.97 0.09 0.01 0.01 0.07 -0.17  -39.3 -51.9
™=0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Never SM -28.9 -0.73 0.02 0.00 0.00 0.02 -0.04  -129 -16.9
Ever SM -31.0 -0.92 0.05 0.00 0.01 0.04 -0.10  -20.0 -26.1
Whites -33.5 -0.85 0.03 0.00 0.00 0.03 -0.05  -16.3 -21.7
Blacks -24.4 -0.81 0.04 0.01 0.01 0.03 -0.11 -17.4 -22.3
Notes: SM = Single Mother. The table presents impacts of removal of grandparent childcare time transfers in terms of mean change in
lifetime real wages, mean change in years of experience, mean change in migration measures, and mean change in utility with and without

migration in the model. Wages and utility measured in thousands of dollars. See text for details on estimation sample and procedure.

sess the importance of geography in our model by calculating the WTP for a
counterfactual scenario in a version of the model where the fixed moving cost
v1 is set to infinity, so that no moves will be made. Wages and WTP measures
are reported in thousands of dollars.

The removal of grandparents is associated with substantial reductions in
wages, with women who have an informal care option working two fewer years
and earning over $70,000 less over their lifecycle. Across the entire sample,
the existence of grandparents as a potential source of childcare is associated
with close to a year of experience (+ 4.6% off baseline). To put these effects in
context with the reduced form estimates earlier in the paper, the child penalty
gap was about 15 p.p. smaller for mothers living near their grandparents.
Removing grandmothers is thus able to account for about one-third of the
child penalty we documented, which is reasonable given that the model uses
a much less granular measure of ‘near’ grandparents. Despite Black women
having more access to informal care according to our estimates, we find that the
removal of informal care does less to decrease their experience and earnings,
because they have a stronger fertility response than their White counterparts.

Additionally, these results demonstrate that parents’ mobility is not only
influenced by grandparents but also by regional costs for childcare. Eliminat-
ing the pull of the parent location results in increased migration for the same
groups of women who see the largest declines in earnings, suggesting that they
are substituting from staying in their home location towards either higher pay-
ing or lower childcare cost locations when they can no longer take advantage of
free relative care in their parent location. As such, the utility cost of the coun-
terfactual is greater when moving is prohibited, and the difference in utility

between the world where moving is allowed is larger for more-affected groups.
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For women who have an informal care option in the baseline simulation, the
removal of said options increases the total number of lifecycle moves by 0.09

(5%) and the number of moves between non-parent locations by 0.07 (7.3%).

6.2 Childcare Subsidies

As a final exercise, we conduct a counterfactual where we halve and then
remove childcare costs entirely, while breaking down our counterfactual effects
by demographics, race, and migration cost scenarios as before. Table 12 reports
the results of this exercise. While the introduction of such a policy would
clearly have general equilibrium implications on the labor market, we evaluate
the policy from a partial equilibrium viewpoint and analyze how it may impact
the wages, work, and welfare of an individual woman in the model, which in
turn may be informative for the potential impacts of more policy-relevant

targeted reductions in childcare costs.?

Table 12: Effects of Childcare Subsidies

Panel A: Impacts of Halving Childcare Costs
Sample Wages Years ¢ # Moves Home Moves Away Moves Oth. Moves Fert. f WTP  WTP, 3, = 00

All 61.9 1.63 0.01 0.00 0.00 0.01 0.14 42.9 39.9
P #0 33.4 1.00 0.02 0.00 0.00 0.01 0.13 27.4 24.7
=0 82.6 2.09 0.01 0.00 0.00 0.01 0.15 54.2 50.9
Never SM  66.4 1.68 0.01 0.00 0.00 0.01 0.16 38.4 36.0
Ever SM 57.9 1.59 0.02 0.00 0.00 0.02 0.13 45.5 41.9
Whites 82.0 2.06 0.02 0.00 0.00 0.02 0.14 53.9 49.7
Blacks 28.4 0.92 0.00 0.00 0.00 0.01 0.14 27.4 26.0

Panel B: Impacts of Removing Childcare Costs
Sample Wages Years x  # Moves Home Moves Away Moves Oth. Moves Fert. f WTP  WTP, v = 00

All 88.4 2.64 0.04 0.00 0.01 0.04 0.39 77.9 72.6
™40 49.2 1.61 0.10 0.01 0.02 0.07 0.30 56.4 44.0
™ =0 117.0 3.38 0.00 -0.01 0.00 0.01 0.46 93.5 93.3
Never SM  94.1 2.67 0.02 0.00 0.00 0.02 0.45 71.8 68.7
Ever SM 83.5 2.61 0.06 0.00 0.01 0.05 0.34 83.2 76.0
‘Whites 111.7 3.10 0.05 0.00 0.01 0.04 0.39 93.9 88.2
Blacks 49.8 1.87 0.03 0.00 0.01 0.03 0.39 55.6 50.7

Notes: SM = Single Mother. The table presents impacts of counterfactual scenarios in terms of mean change in lifetime real wages, mean
change in years of experience, mean change in number of various moves, and changes in utility with and without migration in the model.
‘Wages and utility measured in thousands of dollars. See text for details on estimation sample and procedure.

In all cases, these policies increase years of experience, labor mobility, and
lifetime wages, with particularly strong effects for women who are ever single

parents and larger effects for the complete removal of childcare costs than

25A full cost-benefit accounting would also require considering the impacts of caregiver
choice on the utility of both grandparents and children in addition to the parents, which we
also abstract away from.
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halving them. Fully subsidizing childcare increases the lifetime earnings of
women by about $88,000, which translates to an approximately 12.5% increase.
For comparison, in the reduced form estimates, we saw that the child penalty
for women living in low childcare cost states was about 10% lower than for
women in high-cost states. Because Black women have more access to informal
care than White women and face larger wage reductions from the presence of
young children, the childcare cost reductions do markedly less to encourage
their labor force participation.

Among all women in our sample, the complete removal of childcare costs
raises lifetime moves by 0.04, or roughly 4 percent. Similar to before, the ef-
fects on earnings are concentrated among women who are at any point single
mothers, and for women who have helpful grandparents the policy increases
“Other” moves by 0.07 (10%). The effects on earnings and wages are stronger
for women who do not have helpful grandparents, since grandparent childcare
does crowd out the labor force participation effects of the policies. However,
the migration effects are largest for women who do have helpful grandpar-
ents, since it is these women for whom the geographic constraint induced by
grandparent childcare applies.

The fertility responses to the policies suggest that women would have an
additional approximately 0.4 children on average if childcare costs were re-
moved entirely, which is comparable to previous estimates of fertility elasticity
to child care subsidies.?® Labor force participation and earnings increase de-
spite these increases in childbearing.

We find that ignoring labor mobility may understate the welfare benefits
of childcare policies. Across all individuals, the average willingness to pay for
the full removal of childcare costs is approximately $78,000, which compared
to the average cost in our model of full-time childcare for five years ($50,000)

suggests that the policies on a whole may be substantially welfare improving.

26The specification in which we halve childcare costs for 5 years is equivalent to a transfer
of around $25,000 and reduces fertility by 0.14. This elasticity is similar to one found by
Zhou (2022), who estimates that a $30,000 “baby bonus” would raise US fertility rates
by about 0.15 points. We also compare our elasticity to Haan and Wrohlich (2011), who
estimate a roughly 4.6% increase in fertility in response to a ~$500 transfer. Our estimated
elasticity for a similar transfer is 2%, which may be lower due to different country and time
contexts.
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Without migration in the model, however, the WTP falls by around $5,000.%"
Unsurprisingly, the willingness to pay for the policies is considerably higher
for women that benefit more from them, such as single mothers, Whites (who,
recall, have fewer helpful grandparents than Blacks), and women with parents
who do not provide childcare. At the same time, the migration mechanism
matters more for the groups that more often receive grandparent assistance —
compared to the WTP in the world without migration, allowing for migration

increases WTP by over 20% for women with helpful grandparents.

Table 13: Decomposition of Childcare Subsidy Wage Effect

Sample Total Effect Share h Share x Share f Share ¢

All 88.4 0.71 0.28 -0.02 0.02
™ #£0 49.2 0.67 0.32 -0.03 0.05
=0 117.0 0.72 0.27 -0.02 0.02
Never SM 94.1 0.74 0.26 -0.02 0.02
Ever SM 83.5 0.68 0.31 -0.02 0.02
Whites 111.7 0.72 0.27 -0.01 0.02
Blacks 49.8 0.66 0.32 -0.05 0.02

Notes: Table present increases in real wages following full childcare sub-
sidy counterfactual and decomposes the sources of these changes into shares
that can be exclusively attributed to labor supply (h), experience (z), fer-
tility (f), and location choices (¢). Wages measured in thousands of dollars.
See text for details on decomposition and estimation procedure.

We also assess the importance of migration in our model by decomposing
the wage impacts of the full childcare subsidization into four sources: in-
creased labor force participation, increased experience, fertility adjustments,
and movement to higher-paying locations. We run this decomposition by com-
paring each observation of our baseline and counterfactual simulated data: if
a given observation works in our baseline simulation and does not work in the
counterfactual (or vice-versa), then we attribute all the change in wages for
that observation stem from changes in labor force participation®®. If the obser-
vation does work in both the simulations, we use the estimated wage equation

in conjunction with the simulations to determine the portion of the wage dif-

27Other margins of behavior, such as years of experience or fertility, are not particularly
sensitive to the presence of the migration option.

28The choice to work in itself may be influenced by other preceding behavioral adjust-
ments that altered fertility or experience in a given period. Accounting for the full interac-
tion of all these choices would be mathematically intractable, so we focus on each behavioral
margin in isolation.
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ference that comes from changes in experience, fertility, and location effects.

Specifically, call the difference in real wages between the two simulations

w, w,

Aw, = —2 — —,
Ry Ky

where w, denotes nominal wages, x, denotes living costs, and apostrophes
indicate counterfactual wages and locations. We determine the portion of
Aw, attributable to experience by computing what the difference in real wages
between the baseline and counterfactual simulation would have been if only
experience was changed to its counterfactual value — calling this difference
Aw¢, the share attributable to experience is then Aw¢/Aw,. We conduct
the same exercise to assess the role of fertility and location wage effects, and
then we add to the location share the role of different living costs by assessing
the counterfactual real wage difference if w!, was held constant but xy was
switched to ky.

We present the results of this decomposition® in Table 13 and generally
find that location has a limited role in the wage effects of the policies. Approx-
imately 2 percent of the wage effect across the sample is due to women locating
in higher-wage locations — for women who have an informal care option and
thus have the largest migratory response to the policies, the corresponding
share is 5 percent. This result is consistent with the fact that non-pecuniary
factors play a large role in migration decisions, which is also why the geo-
graphic component of the model is important when calculating WTP despite

the modest role geography has in determining wages.

7 Conclusion

This paper studies how childcare costs, the location of extended family, and
fertility events influence both the labor force attachment and labor mobility
of women in the United States. We document trends in the data that suggest

that the need for informal childcare exerts considerable pull for U.S. women,

29Note that the log transformations involved in computing wages means that the log
transformations involved in determining wages means that the shares computed in this
exercise need not add up to exactly 1, though in practice they almost always do.
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especially those without a spouse. This manifests in women being substantially
likelier to move back to their home location when faced with an imminent
fertility event preferring to move to lower-childcare-cost states if they have
children to take care of. These short-run behavioral margins are complemented
by long-run reductions in the child earnings penalty for women who have
nearby grandparents.

These analyses provide evidence consistent with past research that docu-
ments that the presence of grandparents and informal care meaningfully im-
pacts the labor market outcomes of women in the United States. Our pri-
mary contribution comes from taking seriously the choice to locate nearby to
grandparents in the first place. If women are sacrificing labor market oppor-
tunities by locating in places where they can use informal care, then policies
that encourage substitution from informal to formal care need not be wage
or welfare-neutral, as they may enable women to move to more productive or
preferred locations.

We present a tractable model of dynamic labor force participation and mi-
gration that aims to capture the geographic constraints imposed by childcare
costs and grandparent locations that U.S. women face. The presence of grand-
parents reduces childcare costs and thus reservation wages, allowing women
to maintain their participation in the labor force and to continue building
work experience that will subsequently raise wages for the remainder of their
life. However, these benefits only apply if women are located in the same
place as their grandparents, which is a notable constraint given the extent to
which migration plays a role in wage growth (Kennan and Walker, 2011). We
do not impose that location decisions are one-shot as in Garcia-Moran and
Kuehn (2017), however: women may leave their parent’s location and then
move back when they know that a fertility event is imminent.

The assumption that women only have one child at a time means that our
model almost certainly understates childcare costs and the potential effects of
childcare subsidy policies on labor force participation, experience, and wages.
Moreover, the discretization of geography into nine locations means that we
may be suppressing the role that geography plays in wages, which may also
have implications for our counterfactual policy predictions. Allowing for a

richer geographic structure and potentially an urban/rural distinction while
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retaining computational tractability in the model may be desirable. Extending
the model to account for additional unobserved heterogeneity in wages such
that the agents as well as their spouses differ in fixed effects and, possibly,
location-specific match effects may also be worthwhile.

Nonetheless, the model is able to fit women’s labor supply and migration
decisions well. We estimate meaningful racial differences in rates of informal
care use. For those women who do have access to informal care, the informal
care option plays a large role in encouraging labor force participation and in-
creasing lifetime earnings at the cost of constraining where these women choose
to work. As a result, policies that reduce the cost of childcare substantially
increase the labor mobility of these women, and a non-trivial component of the
increase in earnings enjoyed by them following the policies comes from their
being able to locate to labor markets with higher real wages. Our findings
make clear that the non-pecuniary factors in location decisions confer con-
siderable welfare benefits, and childcare subsidies reduce mobility frictions.
As such, analyses that do not consider the welfare consequences of increased

mobility will understate the benfits of childcare policies.
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8 APPENDIX - FOR ONLINE PUBLICA-
TION

A Supplementary Figures and Tables

Figure A.1: State Characteristics

(c) Costs of Living

Notes: Data on childcare costs from the BLS National Database of Childcare Prices.
Units measured in 1000s of 2012 dollars. Wage effects from Mincerian regressions for men
in American Community Survey, and costs of living from ACCRA. Wage effect and living

cost for Towa normalized to 0 and 1.
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Figure A.2: Child Penalty for Women Living in High or Low Child Care Cost
States

Panel A Panel B
‘“‘
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Notes: Figure A.2A (left) plots coeflicients and 95% confidence intervals from event studies
of earnings on indicators for years surrounding a woman’s first birth for both women who
live in the high or low childcare cost states, defined as above or below the 75th percentile
of the national distribution of prices. The units are percent changes (0 to 1) in earnings
relative to the year prior to birth. The regression includes controls for age of mother at first
birth, year of birth and county-state, as well as including men as a control group. Figure
A.2B (right) calculates the gap in the percent decline for those in high-cost relative to those
in low-cost states and reports 10% confidence intervals for a test of the null that this gap is

equal to zero.

Figure A.3: Model Fit — Marriage Life-Cycle Profiles

Married
Married
4

20 25 30 35 20 25 30 35

Whites, Data ~ ===~=~ Whites, Model
Blacks, Data ~ ————- Blacks, Model

No College, Data ~ ————- No College, Model
College, Data ~ ————- College, Model

(a) By Education (b) By Race

Notes: Figure presents model fit of marriage rates over lifecycle for women in PSID

analysis sample and in data simulated from model. Probabilities estimated separately for
women with and without a college degree and depend on marital status, race, pregnancy,
presence of young children, a cubic in age, and spouse wage type. See text for details on

sample construction.
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Table A.1: Effects of Children and Location on Hours Worked

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

VARIABLES Hours Hours Hours Hours
Mean Dep Var 27.27 27.27 27.80 26.64
Young Child -2.640 -4.471 -3.153 -9.541

(0.0574)  (0.0856) (0.126) (0.0927)
Married 0.288 0.279

(0.0403)  (0.0403)
Young Childx Married -5.576 -5.462

(0.0723)  (0.0723)
CC Cost, std. 0.0692 0.146 0.0352 0.360

(0.0299)  (0.0324) (0.0437) (0.0494)
Young Childx CC Cost, std. -0.193 -0.465 -0.216

(0.0419) (0.0710) (0.0561)

Home State 0.616 -0.308 -1.044 1.281

(0.0365)  (0.0430) (0.0549) (0.0693)
Young Child x Home State 2.699 1.026 2.234

(0.0756) (0.133) (0.0996)

Sample All All Non-Married Married
Observations 2,056,614 2,056,614 1,014,536 1,042,078
R~squared 0.117 0.118 0.116 0.128

Notes: Robust standard errors in parentheses. Sample is US-native women aged 22-35 in the 2005-
2017 ACS who completed at least one year of high school. Additional controls include fixed effects
for birth state and calendar year, a quadratic in age, an indicator for some college attained, amenity
measures for state lived in last year (college share, unemployment rate, rates of violent and property
crime, population, per-capita government student expenditure, student-teacher ratios, and share of
days warmer than 70 degrees), and Black and Hispanic indicators. Young child defined as presence of
own child aged at most four in household. CC Costs (standardized: mean=0, SD = 1) refers to the
average weekly costs for toddler center-based care in the state of residence in the year prior to the

interview. Regressions weighted by sampling weights.
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Table A.2: Divisional Groupings of States

New England (NE):

Connecticut, Maine, Massachusetts, New Hamp-
shire, Rhode Island, Vermont.

Mid-Atlantic (MA):

New Jersey, New York, Pennsylvania.

East North Central (ENC):

Ilinois, Indiana, Michigan, Ohio, Wisconsin.

West North Central (WNC):

lIowa, Kansas, Minnesota, Missouri, Nebraska,
North Dakota, South Dakota.

South Atlantic (SA):

Delaware, Florida, Georgia, Maryland, North
Carolina, South Carolina, Virginia, District of
Columbia, West Virginia.

East South Central (ESC):

Alabama, Kentucky, Mississippi, Tennessee.

West South Central (WSC):

Arkansas, Louisiana, Oklahoma, Texas.

Mountain (MO):

Arizona, Colorado, Idaho, Montana, Nevada, New
Mexico, Utah, Wyoming.

Pacific (PA):

Alaska, California, Hawaii, Oregon, Washington.

Notes: This table lists which states are contained in each Census region, which is the primary

geographic unit in the structural model.

Table A.3: Observations by Age

23 24 25 26
865 865 865 T

28 29 30 31
610 537 464 420

Age 22
Obs. 865
Age 27
Age 711
Age 32
Obs. 353

33 34 35
293 230 172

Notes: Table presents number of individ-
uals observed at each age in PSID analysis
sample. See text for details on sample con-

struction.
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Table A.4: Summary Statistics of PSID Estimation Sample

Sample All College Non-College
Age 22/23  34/35  22/23  34/35 22/23  34/35
LFP Rate 50.29  46.27  52.60  53.64  49.24  41.83

(50.01) (49.92) (49.98) (50.03) (50.02) (49.43)
Years of Experience 3.00 8.93 0.23 7.42 4.25 9.84
(1.91) (4.15) (0.42) (3.88) (0.43) (4.05)

Hourly Wage 13.26 1772 16.16  20.64 11.86  15.47
(5.58) (7.31) (5.95) (7.63) (4.81) (6.21)
Share Married 4272 5647 4535 7219 4153 47.01

(49.48) (49.64) (49.83) (44.96) (49.30) (50.01)
Young Child Present  50.64  30.85 2584  39.74  61.83  25.50
(50.01) (46.24) (43.81) (49.10) (48.60) (43.67)

Observations 1730 402 538 151 1192 251

(a) Demographic and Economic Statistics

Sample All College Non-College
Annual Migration Rate  4.42 6.60 3.32
(20.56) (24.84)  (17.91)
With Children 3.48 4.92 2.93
(18.34) (21.63) (16.87)
If Married 3.83 5.87 2.51
(19.2) (23.51)  (15.66)
Ever Migrated 25.66 39.91 18.45
(43.68) (48.98) (38.8)
Share of Moves to (¥ 29.34  26.42 32.28

(45.6)  (44.23) (46.9)

N 8,027 2,672 5,355
(b) Migration Statistics

Notes: Standard deviations in parentheses. Data from 2001-2017 biennial waves of PSID.
Table A.4a presents demographic statistics for analysis sample, broken down by
educational attainment and age at observation. Table A.4b presents migration statistics
for the estimation sample, broken down by educational attainment. See text for details on

sample restrictions.
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B Data and Mathematical Appendix

B.1 Model Solution Details
The steps for solving the model through backward induction are as follows:

1. Solve for cutoff values of ¢, that govern labor force participation for the
terminal age-65 period, where continuation values are zero by construc-

tion.

2. Using properties of the normal distribution, solve for expected utility
E.,[V2(Q,0)] following the optimal hours decision in the age-65 state

space.

3. Apply the type-1 extreme value formula to construct the agent’s expected
utility from choosing their optimal next-period location at age 64:

Ee, [VAL (9,6 h)] = 7-+log (z exp (521&, (Ve (Y ) Pr(] Q2 b €)= A(Q, £)1{E # a))
17 o
where 7 is the Euler-Mascheroni constant. This gives continuation values
for all possible combinations of state space and labor supply decisions
for the age-64 period. If the agent is less than 35 years old, computing
the expectation of V; additionally includes solving for cutoff values of
ey that govern fertility decisions and applying the inverse Mills ratio to
determine how happy the agent expects to be from making their fertility

decision.

4. With continuation values in hand, compute cutoff values of ¢ for the

age-64 period.

5. Repeat steps 2-4 through ages 63 to 22, at which point the model is

solved.

This section details the procedure for computing these reservation levels of
transient wage components ¢, and expected value functions when solving the
model using the backward induction method.

There are three stages of life in which households are making decisions: the
post-children period (41-65), the post-fertility period (36-40), and the fertility
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period. The agents in our model can move at any point and the marital state at
age 35 is assumed to be maintained for the remainder of the life cycle. We focus
on reservation wages for age 65 and 64 here to build intuition about decisions
without young children and for age 39 for decisions with young children; the
procedure for earlier ages is identical after accounting for uncertainty over

realizations of marriage and fertility shocks.

In the post-children period, the households no longer ever have young chil-
dren (i.e., a. = (). The agent makes a decision of whether the wife should
work or not work, which will depend on the realizations of the € shock. At age
65, given the other elements of the state space Q°°, flow utility from working
and not working ul, uds is given by

ugs(Q,£) = a1 (ws (2, £))+a1 exp(Bo+Bre+Bar+Bsx +utn'+ew)+asl(p = 0)+asl(f = £F)
ugs (2, 0) = (a1 +ae)(ws (2, 0)) +az +ace+azz+a, 1{pn = p+asl(p = 1)+asl (¢ = £7)

wg(2,¢) is the realization of spousal income, conditional on spousal charac-
teristics contained within (€2, ¢). p is the participation decision the previous
period which determines if the person receives the switching cost as. We ig-
nore costs of living differences and amenities in this formulation, but these can
easily be accounted for by dividing o; and a. by the relevant x* or by adding

the relevant ar.
Because agents are finitely lived, Vg = 0 and the value function in the
terminal period is then

V625(Qﬁ5, {) = max {ué5(ﬂ, 0), ug5(Q, E)}

Participation is governed by the following:

0 otherwise

s + aee + aur + acws (Q,0) + az(L(p=1) — 1(p = 0)))

ces(@ut) = > log ( !

— (Bo + Bre + Box + Bsx? + 1)

Gos(2,0)

39For this section, we also subsume the fertility decision f into €, since we know that
f =0 in later stages of the life cycle.
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We can then use this decision rule to calculate the expected utility following
the optimal age-65 labor supply choice. That is,

E., [1/55(9’@] = Pr(5w765 > 5Z;f65)E[Ué5(Qv€)|5w,65 > E65)

+Pr (w65 < €j;,65)E[ug5(Q7£)‘€w,65 < &r65)

= oawg + agl(f =(7)
+Pr(ew,65 > €56s) sl[p = 0]
+Pr(e75 > eefvﬁﬁs)alE(eswvﬁﬂeswv“ > efuos) exp(Ges (€2, £))
+Pr(cuw,65 < E;‘U’iﬁs) (a2 + ace + az + acws(Q, ) + azllp = 1])

= aqws +agl(l = €P)

+ {1 s (EZS’S) ]agn[p —0]

ok

2
N [1 _ & (Ew,65 - 0w> ]aleo.5ai+065(ﬂ,€)

Ow

E**
+o ( w’65> (o2 + ace + azz + acws (2, 0) + azlp = 1]).

Moving back to period 64, the agent will end the period by realizing their
location preference shocks and choosing their optimal age-64 location, ¢, con-
ditional on their current state (1), the participation decision made at the
beginning of period 64 (h), and their current location (¢):

¢ = argmax | 1(k # ) x (y0 + e +y3m +74N") +8 (Esw VA (Y, k)]Pr(Y|Q,h, k)) + (e
k‘E]NE Ak Q/

With the assumption that these shocks are drawn from the type-1 extreme

value location with a variance normalized to 1, we can calculate the probability

of choosing location ¢’

exp (1(0' # 0) x Ap + B (B Yo [V, O)Pr(Y[Q, h, £)))
S oxp (L(k # 6) x A + B (B, Yoo [VE (Y, B)PE(Y]Q, 7, k)))

PT(€64 = €/|Q,€, h) =
and the expected utility following the optimal decision as:

Ee, [VE(Q, 6:h)] = 5-+log (Z exp (ﬁzmaw V2 (S OPr( [0 h, ) — Ap 1{ # ﬁ})) .
Q/

4
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This then allows us to express the age-64 value function as:
V6 (€2, £) = max {%4(97 0) + B, [V (6 1)), ugy (2, 0) + B, [VEL(Q, 43 0)]},

where ul, (2, £) and ud,(Q,¢) are defined comparably to their age-65 counter-

parts. The decision rule for working given €, ¢4 is then given by:

po J1 fwer> Ernea(§, 0)

0 otherwise

eifea(0) = log (‘“2 + et Zot Lug(@,0+ 2 (1p=1) - 1(p = 0))
o [e%] aq aq aq

+O%1]EC[/ ([V634(Qvf§ 0)] — ECW [V634(Qvé§ 1)])) — Gea(Q,€)

This then allows us to express the expected utility following the age-64 labor
supply choice as follows:

]Esw,64 [‘/624(97 é)] = Oélws + Oé4]]_(£ = ‘gp)
E**
#lr-o (2200 | (aatlp = 0+ B, @651
ok 2
n {1 _ (W_"w> ]aleo.wi,mm(ﬂ,@
Ow

Ow

enr
o ( ,64> (az + ace + apr + acws(Q,0) + azlp = 1] + B, V(9,4 0)]),

which in turn allows us to compute age-63 continuation values, and so on.
This continues recursively in the same fashion until age 39 (i.e., the last year
in which an agent may have a young child). For those without children at
39, the decision process is unchanged. For those with a child, they now have
the costs of childcare to consider in their hours decision and the location of

parents as a source of cheaper care to consider in their location decision.
For a person with a young child, given the other elements of the state space
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Q, flow utility from working and not working u', u® is given by:

u'(Q,0a.£0) = s (wS(Q;E) +exp (Bo + Bre + Bax + Bsx” + 0’ +ew)

—60(1 — Ty L (£ = £7) — Tsm)) +aszl(p=0) + arl(£ = £F);

wW(Qlac#0) = (a5 + a)(ws(Q,0)) + ag + aee + apr + azl(p = 1) + a7 1(£ = £F).

At age 39, the expected utility following the optimal location decision, [, [VE(Q, 4; h)]
follows the same general form as the previously described expected utility in
period 64. This, combined with the flow utility, gives us the following partici-
pation decision rule:

0 otherwise

eiig0(R0) = log (“6 + e 20 Lug(@,0) + 2 (1p=1) - 1(p = 0))
as (0753 as as (0753

*a%ECw (V35(2,6,0)] — B, [Viy (2, 1)) 4 60 (1 — mpm (£ = Py — TSm))) — G39(2, £);

There are two notable differences in the reservation wage for women with
children relative to those without. First, the parameters governing valuation
of consumption (as) and the value of leisure (ag) differ, potentially raising the
reservation wage relative to non-mothers if oy is higher than «s or lowering the
reservation wage if aj is higher than o;. Second, the added cost of childcare

§¢ will raise the reservation wage for mothers.
This then allows us to express the expected utility following the age-39
labor supply choice as follows:

Ee,u[Vio(2 0] = asws +arl(f =1")
ens
+ [1 - ( 0’39> ] (ag]l[p = 0] — o560 (1 — T L(€ = £F) — 7ym) + B¢, [Viy (2, 4; 1)])
* % 2
+ {1 _ P <€w39_0w> ]a560'503+G39(Q’a
Ow

EES

€
+P ( w’39) (ag + ace + apr + acws(Q,0) + azlp = 1] + Ee,, (Vs (2, £; 0)]),

Ow

which in turn allows us to compute age-38 continuation values. The location

choice decision at age 38 takes the same form as previously, though with the
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addition of a component of the moving cost for parents with a young child
and with an additional component of expected future utility (i.e., the future
childcare costs) varying by location.

The process continues in this manner until age 35, at which fertility deci-
sions and marriage shocks enter the model. At age 35, the woman makes a

fertility decision governed by

0 otherwise

6?35 = E., . [1/'325(97 0;0)] — Ec,, .4 [‘/'325(97 0;1)] — (01 + 020 4 O3m + Oam + Os¢)

The form of the E., ,,[V&] terms follows immediately from derivations above.
Applying the inverse Mills ratio leads to the following expression for the ex-
ante utility derived from solving this fertility decision:

E**
E., ., V315(Q, 0 = [1 — @ ( ;;5>} ([V325(Q, GD)] + 61 + O2a + O3m + Oiam + Oze + M(s}?j},g)))

vo () (v.00)).

where M() denotes the inverse Mills ratio. We then have the following ex-
pression for the expected utility gained from solving the age-34 location choice
problem:

Q/

Ee,, [V2.(Q,4; f,h)] = 3+log (Z exp (ﬁZEEf [Vas (U, )Pr(Q|Q, f,h, ) — Ap1{l' # E})) .
Iz

This expression is largely equivalent to its age-64 counterpart but now con-
siders the expectation of V3, instead of V%, and transitions between ) states
will now include shocks to marital status. Otherwise the decision problems are
unchanged, and the remainder of the model can be solved in a similar fashion

until reaching age 22.

B.2 Estimation Sample Details

When coding the location of one’s parents, we use the state of both parents if

both parents are living in the same state (which is the case the overwhelming
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majority of the time). If the parents are living in different states or if the
father’s location is missing, we use the location of the mother, and we use the
location of the father if the mother’s location is missing. Parents are assumed
to be living in the agent’s home location if the location of both the mother and
the father are missing, and individuals for whom we never observe a parent
location are dropped. The parent location variable in our model is treated
as static so as to avoid having to consider potential parental moves in when
evaluating continuation values, which would be computationally prohibitive.
So that our data is consistent with this assumption, we take the modal parent
location for an individual as the permanent parent location.!

The PSID also provides information on the year of birth of the first child
of all respondents, as well as the birth years of their four youngest children.
We use these years to code fertility events for our sample. If a child is born to
a woman in year t, it is assumed that the woman was aware of the impending
birth in year ¢t — 1 — in other words, f = 1 in year t — 1. We limit our
sample to women who are coded as either household heads or the spouses of
household heads — thus, information about marital transitions and spousal
earnings can be easily obtained from household head information for women
labeled as spouses.

We categorize the educational attainment of our sample based on their col-
lege status at age 35.* Earnings in the data are deflated to real 2012 dollars
using the PCE deflator. To constrain the measurement error for wages in the
data to reasonable levels, we winsorize hourly wages at the bottom at $7.25
per hour and at the top at the 95th percentile. Observations that report pos-

itive hours and zero income are dropped. Observations that reported working

3'We view this simplification as unlikely to meaningfully change our results, as the parents
of the women in our PSID sample are considerably less mobile than the women themselves.
We observe 374 cross-state moves across the women in our PSID sample, compared to only
89 moves for their parents. Moreover, the grandparent moves appear to be less family-driven
than the movements of the younger generation: we detect 107 moves to the parent location
among the women in our PSID sample, but only 18 moves by the parents that are made to
the location of their children. A potential explanation for this is that the fertility profiles in
our sample often mean that women with children are likely to still have parents (especially
fathers) who are strongly attached to the labor force and less mobile as a result.

32For 75% of our sample, college attainment at age 22 was the same as college attainment
at age 35. To account for delayed graduation, we exclude college graduates age younger than
25 when evaluating the likelihood function.
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30 hours per week or more are coded as full-time workers, while individuals
coded as working less than 30 hours per week are coded as non-participants.®?
Individuals that report working more than 5,820 hours in a year are dropped.
Finally, we limit our sample to individuals who are observed continuously in

the data for at least 4 years.

B.3 Likelihood Function

The loglikelihood function used for estimation is given as :

N T
L= H ZPI‘(T) HPI‘(f = fit‘Qitagit) : Pl‘(h = hit|Qit>€it> fit) :
7 T t=1

PI‘(UJ = wit’QibEit; fit, hit) : Pr(ll = l;t’Qitagib fit, hit)-

For any given element in the state space (€, ¢;), a reservation value for
the fertility shock 5}*(9“,&0 can be found that governs whether a woman

conceives in the given period that is given by:

€7 (Qr, b = B, [VZ(Q, 6,0)] =B, [VZ(Q, 45 1)] — (61 4 020+ O3m + 0 am+Ose).

Likewise, for any given element in the state space (€, 0y, fit), a reservation
value of the transient component of the wage offer (€, €1, fiz) can be found
that governs whether the woman supplies labor in the period. Recall further

that wages are measured with error:
log(w) = o+ BX +n' + e, +&;

with £, ~ N(0,07) and £ ~ N(0, o) distributed both i.i.d. and independently
from one another. With this assumption, following Eckstein and Wolpin (1989)

the first two components of the likelihood function corresponding to labor

33Given substantial bunching at 0 or 40 hours per week, alternate thresholds for deter-
mining labor force participation have little substantive effect on our results.
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supply decisions and wages can be defined as

q fit

L = ﬂZPI‘(T) ﬁ [cb (—6}*(2i;’€it)) ] o , [q) <1 B 5?*(9#,5#))

o
i t=1 f

Pr(l’ = létIQit, Cit, [t hit)7

where ¢ and ¢ are the standard normal density and cumulative, respectively,
Vit = €wit + &ty p = 0y/oy, and o, = /02 +0’§, leading to 1 — p? hav-
ing the interpretation of the fraction of the wage variance attributable to
measurement error. The third component of the likelihood function Pr(l’ =
U151t ity fir, hir) can be derived easily following the assumption that the loca-
tion shocks (p are distributed type-1 extreme value. Denote V3(Q, ¢, f, h, (') as
the expected utility gained from selecting location ¢’ following fertility decision

f and labor supply decision h after starting in state (€2, ¢), so:

VAQL f 0 0) = B B [V, O)Pr(|Q, b, f,) — AL{E # £},
Q)

Recall that E. [V'(Q, )] represents the expected utility derived from opti-
mizing over the fertility decision given ey, which will subsequently depend on
the expected utility enjoyed from optimizing over the labor supply decision
given g,. The method for deriving closed-form expressions of these values
is presented in Appendix B.1, but their recursive nature renders it infeasi-

ble to write them out fully. With this, we can now derive the following final
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representation of the likelihood:

q fit

L = ﬁZPr(r) ﬁ [q) (5?*(?‘;%#)) ] o . [cb <1 _ 57”*(?;,%) |

t=1

1=hit kK o
P (Qf(Qit,gz‘t, fit)) 1—® Ew (ngm fit) — P Vit i¢
Ow Ow /1 _ p2 oy

eXp(V3(_Qit> Cit, fits it ;t))
Zl/ eXp(V3(Q,~t, Ui, fits i, E’) '
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