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Abstract

Gender gaps in labor market outcomes during the pandemic are largely due to dif-
ferences across parents: Employment and labor force participation fell much less for
fathers as compared to women and non-parent men at the onset of the pandemic; the
recovery has been more pronounced for men and women without children, and; the la-
bor force participation rate of mothers has resumed declining following the start of the
school year. The latter is partially o↵set in states with limited school re-openings. Ev-
idence suggests flexibility in setting work schedules o↵sets some of the adverse impact
of the pandemic on mothers’ employment, while the ability to work from home does not.
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Introduction

Women were hit hardest by the initial wave of pandemic job losses and thus far the labor

market recovery has been weaker for women than for men. These gender gaps in labor

market outcomes are largely due to di↵erences across parents. Detailed data on prime-

aged workers from the Current Population Survey (CPS) show employment and labor force

participation fell much less for fathers as compared to women and non-parent men during

the initial spring 2020 lockdowns to slow the spread of the virus. Moreover, the subsequent

recovery in employment and labor force participation has been more pronounced for men and

women without children, particularly with the start of the school year. Overall, if mothers

had experienced a recovery similar to that of non-parent women, their December labor force

participation rate would have been two percentage points above the actual rate. That is,

approximately 700 thousand additional prime aged women would have been in the workforce.

Households are likely to have made extensive margin labor supply adjustments to address

the particular challenges of providing childcare during the pandemic. While survey evidence

points to a large shift towards mothers being the sole provider of childcare since May, even

in dual earner households (Zamarro and Prados, 2020), women who remain employed, and

mothers in particular, have not reduced the numbers of hours worked on the job during the

week. Overall, hours worked on the job decline less for mothers at the onset of the pandemic

due to a decline in part time employment. Changes in hours worked for full time mothers

and fathers are nearly identical during the pandemic up to the fall when fathers’ hours begin

to decline relative to mothers’.

These di↵erences, which are robust to controlling for a wide set of demographic char-

acteristics and variation in the intensity of the pandemic across states, mask significant

heterogeneity across groups of individuals. The growing gender gaps in employment and

participation, for instance, are more pronounced for individuals with the lowest level of ed-

ucation, and those living in lower income households. There does not appear, however, to

be a relation between the age of the youngest child in the household and changes in either

employment or participation.

One defining aspect of work during a pandemic has been the ability, or lack thereof,

to work from home. A second defining aspect of the pandemic has been the widespread

disruption to schooling. With schools either fully closed or in some mode of partial in person

learning, parents have been required to shift a portion of their available time to supervising

their children’s education. These responsibilities come into conflict with jobs when work

requires a physical presence, but also when there is limited flexibility in work schedules. We

complement the degree of teleworkabilty of an occupation with a measure of work flexibility

using responses to the American Time Use Survey’s (ATUS) leave modules. A job is defined
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as having a flexible schedule if a respondent indicates being able to change their start and

end times at least occasionally.

We find that flexibility in setting work schedules o↵sets some of the adverse impact of the

pandemic on mothers’ employment, whereas the availability of teleworking does not. That

is, in occupations with flexible work schedules, such as management, the ratio of mothers to

women’s employment did not change significantly during the pandemic. In contrast, occu-

pations with rigid work schedules, such as education, saw pronounced declines in mothers’

employment relative to that of women.

Lastly, we examine whether partial reopening of schools relaxes the constraints on parental

labor supply decisions combining information form the Census Bureau’s Household Pulse

Survey (HPS), which provides information on school disruptions at the individual level, and

the CPS. In particular, reporting of school disruption is near universal in May 2020 as au-

thorities responded to the onset of the pandemic with school closures and other policies to

slow the spread of the virus. By the Fall and the start of the new school year, however, there

is wide dispersion in the degree of reported school disruption across states: over 90 percent

of parents in California report school disruptions compared to about 40 percent in South

Dakota. Although the relation is statistically weak, partial re-openings of schools appear to

have alleviated the constraints on mothers’ labor supply.

A significant and growing number of papers has documented the gender aspect of a pan-

demic recession (see, among others, Alon et al., 2020a, Mongey et al., 2020, and Cajner et al.,

2020). Women are underrepresented in the occupations with the highest ability to telecom-

mute and in critical occupations (Alon et al., 2020a), and over-represented in occupations

requiring physical proximity (Mongey et al., 2020). Women’s employment’s stronger expo-

sure to the pandemic recession shock appeared confirmed early in the payroll data showing

that, even within detailed industries, women were experiencing larger job declines relative to

men (Cajner et al., 2020).1 The greater impact of the pandemic on women’s employment is

also documented across countries (Adams-Prassl et al., 2020). Relative to this prior work, we

highlight the importance of parental status behind much of the observed gender di↵erences

in labor market outcomes during the pandemic.

The unique gender aspect of the pandemic recession, and the role of the provision of

childcare, risks longer run consequences on women’s labor supply and gender gaps in earnings.

According to Dingel et al. (2020), up to a third of the US workforce has children aged 14

or younger in the household, suggesting childcare obligations would hold back the recovery.

Alon et al. (2020b) study the macroeconomic implications for women’s employment and

gender earnings gaps of a recession whose burden falls disproportionately on women. Their

1Mongey et al. (2020), however, found that women are more likely to be able to work from home. As a
result, they expected the overall impact on women’s and men’s employment to be similar.

2



model suggests that many of the negative repercussions of a pandemic recession can be

averted by prioritizing opening schools and daycare centers during the recovery. Our findings

are in line with their work, and adds the importance of flexibility of work schedules to

mother’s labor supply decisions during a pandemic.

Initial evidence on the link between school closures and parental labor supply is mixed.

Amuedo-Dorantes et al. (2020), who focus on the first wave of school closures in April and

May 2020, find conflicting e↵ects on mothers and fathers’ labor supply. Likewise, Carlson

et al. (2020) find equal proportions of fathers and mothers reducing hours or leaving their

jobs, though the vast majority did neither. Moreover, Barkowski et al. (2020), who focus on

the labor supply of parents with young children during the pandemic, find the likelihood of

being employed and at work is not systematically di↵erent for men and women, but there

is some evidence women with young children working almost an hour longer per week than

those without. Heggeness (2020) finds similar results. Our results di↵er in finding significant

di↵erences between men and women conditional on their parental status several months into

the pandemic recession as schools failed to re-open for the start of the new school year.

1 Parents and gender gaps in labor market outcomes

This section provides a comparison of labor market outcomes for prime-aged men and women

overall, and conditional on the presence of a child under the age of 17 living in the household.

We refer to the latter groups as parents – mothers and fathers – throughout. Employment,

labor force participation (LFP) and hours worked on the job for each group are seasonally

adjusted.2

1.1 Employment, Labor force participation, and hours of work

Employment fell dramatically in April with the onset of the COVID-19 pandemic, but by

more for women. Men’s employment to population ratio fell 12 percent relative to February.

Women’s fell 15 percent (Figure 1a). Since then, employment gains for men and women

overall have been similar. The gap created at the onset of the pandemic remains. Figure 1b

reveals these gender di↵erences are driven by parents. Both the initial fall and the subsequent

recovery in employment for non-parent men and women were similar (dashed lines). In

contrast, the initial fall in employment for fathers was much smaller than for mothers (solid

lines) and non-parents. Moreover, the recovery in employment for mothers has stalled since

2The data are drawn from the Bureau of Labor Statistics’ (BLS) Current Population Survey (CPS). The
time series for each group are seasonally adjusted and normalized after applying a 3-month moving average.
Appendix section A details the sources of and adjustments to the data. To the extent possible we compare
our data to that published by the BLS in section A of the supplementary.
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mid-summer as compared to fathers and non-parents. Fathers’ employment to population

ratio fell 10 percent relative to February, while it fell 15 percent for mothers. Fathers were

4 percent below their pre-pandemic employment to population ratio in December while

mothers were 7 percent below. In sum, there has been a rising gender employment gap since

the start of the school year for parents, and not for non-parents.

Participation in the labor market tells a similar but even starker story. After sharp

declines in April, labor force participation rates of prime age men and women had recovered

half of their earlier declines by mid-summer (Figure 1c). Since July, men’s participation

rate has remained at the same level while women’s participation fell again to around 3

percent below its pre-pandemic level. Figure 1d reveals that, once again, the di↵erences

are driven by parents. The patterns in labor force participation of non-parent women and

men are similar, and both are slightly below pre-pandemic rates in December (dashed lines).

Mothers’ participation in the labor market fell 5 percent from its pre-pandemic level in April,

partially recovered during the summer, yet fell back again to April lows with the start of the

new school year.3

The particular challenges facing households during the pandemic have led to adjustments

in time allocations across tasks. Survey evidence points to a large shift towards mothers being

the sole provider of childcare since May, even in dual earner households (Zamarro and Prados,

2020), possibly leading to a change in the number of weekly hours worked for those employed.

Figure 1e reports changes in average weekly hours worked on the job for women and men

during the pandemic. Adjustments in weekly hours worked have been modest, similar to

previous business cycles. Men’s and women’s average hours worked fell by similar amounts

at the beginning of the pandemic. Women’s hours worked were back to pre-pandemic levels

at the end of the year while men’s hours have remained around 2 percent below pre-pandemic

levels since September. Hours worked fell the least for mothers at the start of the pandemic,

due to a pronounced decline in part time employment coinciding with the initial wave of

school closures.4 The gap in hours between mothers and the remaining groups closed over

the subsequent months. A gap appeared again starting in September that separated instead

men and women independent of parental status.

Table 1 reports February and December 2020 employment to population ratios and labor

force participation rates, the proportional change between the two months, and contributions

of sub-group changes in either employment to population ratios or labor force participation

3Seasonality appears to play some amplifying role in the rise and fall in mothers’ labor force participation
rates at over the summer months. This can be been in a supplemental appendix which plots the equivalent
chart using the non-seasonally adjusted data.

4See appendix Figure A3a for a breakdown of mothers’ employment during the pandemic. The path for
hours worked is similar for all genders and parental groups conditional on full time employment, as shown
in appendix Figure A2.
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(c) Labor force participation rate
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(d) Labor force participation rates
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(e) Hours worked per week
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(f) Hours worked per week

Figure 1: Employment to population ratios, labor force participation rates and hours worked
per week for prime aged women and men, and conditional on the presence of a child under
the age of 17. Normalized to Feb. 2020.
Note: Authors’ calculations using data from the Current Population Survey. Parental status in-
dicates the presence of a child under the age of 17 years old in the household. 3-month moving
average on seasonally adjusted data, see data appendix for details.

5



rates to the change in the group’s corresponding outcome during the pandemic.5 Mothers

account for about half of the 5 percentage point decline in women’s employment to population

ratio, and nearly three quarters of the 2 percentage point decline in women’s LFP rate.

Fathers account for about one-third of the 4 percentage point decline in men’s employment

to population ratio and of the 1 percentage point decline in men’s LFP rate. If mothers

had experienced a recovery similar to that of non-parent women, their December labor force

participation rate would have been approximately 73 percent, two percentage points above

the actual rate. That is, approximately 700 thousand additional prime aged women would

have been in the workforce in December 2020.

The disproportionate burden of the pandemic recession on women, especially mothers,

contrasts sharply with the situation of the Great Recession, which many commentators at

the time described as a “mancession.”6 The employment to population ratio and labor force

participation rates for men, especially non-parent men, fell more than that of women during

the three years covering the Great Recession and the initial recovery period. The paths for

mothers and fathers were similar overall, with fathers faring slightly worse during the first

couple years of that period.

1.2 Di↵erences across demographic groups

Labor market outcomes vary significantly across demographic groups during recessions in

general, and a pandemic recession in particular. This section first considers di↵erences

in employment to population ratios and labor force participation rates within and then

controlling for di↵erent demographic characteristics.

The pandemic has a↵ected individuals with the lowest levels of education hardest, and this

is all the more apparent when comparing mothers and fathers in the labor market (see Table

1). The fall in employment to population ratios and labor force participation rates of mothers

is twice as large for mothers with a high school education or less compared to college educated

mothers. However, due to their high employment and labor force participation rates, college

educated mothers contribute about one third to the changes in the employment to population

ratio and LFP rate of mothers as a group even though they experienced the smallest declines

in employment and labor force participation rates (see middle rows of Table 1). This is not

the case among fathers. Employment loss and declines in labor force participation for fathers

is concentrated among those with a high school education or less. In sharp contrast, non-

parent men and women with more than a high school education experienced similar declines

5We calculate group i’s contribution to the change in say, LFPR, of population j, ash
!j
i,t

⇣
lf j

i,t � lf j
i,t�1

⌘i
/
h
lf j

t � lf j
t�1

i
where !j

i,t is group i’s share in the population j.
6This contrast can be seen clearly in Figure A4 which reproduces the charts in Figure 1 for employment

to population ratios and labor force participation rates between Dec. 2007 and Dec. 2015.
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Table 1: Changes in employment to population ratios and participation rates

Emp. pop. (%) LFPR (%)
Feb. Dec. � ctr. Feb. Dec. � ctr.

Women 74.9 70.6 -5.8 77.2 75 -2.8
Parent 72.2 67.3 -6.8 55.9 74.5 71.2 -4.4 72.9
Non-parent 77.5 73.9 -4.6 41.6 79.7 78.7 -1.3 22.4

Men 86.5 82.5 -4.7 89.2 87.9 -1.5
Parent 92.5 89 -3.7 33.9 94.6 93.4 -1.3 32.0
Non-parent 82.3 78 -5.3 65.6 85.4 84.1 -1.5 69.2

Mothers
Education:

HS 60.2 54 -10.3 40.6 63.8 59.9 -6.2 37.9
Some college 73.2 68.3 -6.7 27.2 75.8 72.9 -3.9 26.3
College and above 80.1 76.3 -4.8 35.9 81.6 79 -3.2 39.3

Age of youngest child:
5 years and younger 66.6 61.9 -6.9 41.1 68.9 65.7 -4.7 44.1
6 to 13 years old 75.4 70.3 -6.7 43.1 78.1 74.8 -4.2 44.3
14 to 17 years old 78.4 72.9 -6.9 20.8 80.8 77 -4.7 21.6

Household income:
Less than $50,000 55.2 48.1 -12.8 42.4 59.4 54.9 -7.4 40.6
$50,000 to $99,999 72.8 68.1 -6.4 26.6 74.6 71.7 -4.0 25.7
$100,000 and above 80.8 78.0 -3.5 22.7 81.8 80.0 -2.2 24.2

Fathers
Education:

HS 89.3 84.9 -5 48.7 92.8 91.1 -1.8 66.7
Some college 91.7 86.5 -5.6 33.9 93.2 91.4 -1.9 40.3
College and above 95.6 94.3 -1.4 16.2 96.9 96.8 -.1 3.9

Age of youngest child:
5 years and younger 93.4 89.3 -4.4 55.4 95.4 93.7 -1.7 71.9
6 to 13 years old 91.9 88.6 -3.6 39.1 94.2 93 -1.2 53.9
14 to 17 years old 91.1 89.2 -2.1 7.0 92.9 93.2 .4 -4.9

Household income:
Less than $50,000 84.3 78.8 -6.5 43.7 88.9 87.8 -1.2 18.4
$50,000 to $99,999 93.7 90.5 -3.4 27.7 95.4 94.1 -1.4 18.4
$100,000 and above 96.8 95.1 -1.8 21.3 97.7 97.0 -0.7 22.9

Notes: Authors’ calculations using data from the Current Population Survey. A 3-month

moving average is applied to the seasonally adjusted data, see data appendix for details.

� measures the proportional change between Feb. and Dec. 2020. “ctr.”: contribution a

subgroup’s change in either employment to population ratio or labor force participation rate

made to the change in a group’s ratio or rate between Feb. and Dec. 2020.
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in employment.7

The disparate gender and parental labor market impacts of the pandemic is evident

across the household income distribution as well. In the results reported here we restrict

the population to households with two or more adults, and sort individuals into household

income terciles as defined by the distribution of household income prior to the onset of the

pandemic.8 Mothers in the bottom tercile experienced job losses 5 times larger than mothers

in the highest household income tercile. Similarly, the decline in labor force participation

is much stronger in the bottom household income tercile. In sharp contrast, the decline

in employment for fathers is half that of mothers in the bottom household income tercile.

Moreover, mothers in the bottom household income tercile contribute the most to the decline

in mothers’ employment and labor force participation rates, about two thirds, which is not

the case among fathers.

Lastly, changes in employment to population ratios and LFP rates for parents according

to age of the youngest child in the household are reported in the bottom rows of Table 1.

There does not appear to be a correlation between the age of the youngest child at home

and changes in either employment to population ratios or labor force participation rates of

mothers. This is mirrored in the contributions of each age group to the overall changes in

mothers’ employment to population ratio and labor force participation rate. The reduction

in employment to population ratios and labor force participation rates appears, however, to

be more pronounced for fathers with younger children.

In order to better control for the di↵erent demographic characteristics of parents in

explaining the gender gaps in participation during the pandemic, we specify the probability

in month t of being in the labor force for prime age men and women as a logit:

lfprt =
exp(X 0�t + ↵t ⇥ Child⇥ Sex)

1 + exp(X 0�t + ↵t ⇥ Child⇥ Sex)
(1)

where the vector X contains the characteristics of age, race/ethnicity, education, marital

status, as well as a control for state of residence. The impact of the presence of a child

in the household on the likelihood of participating in the labor market is captured with

the indicator function Child = 1 if there is at least one child under the age of 17 in the

household. We include all prime-aged women and men in February and November 2020 in

our sample and estimate the logits for both months jointly with the addition of a month

dummy variable. The estimated coe�cients are available in Table A1.

7Figure A1 compares the proportional changes in employment to population ratios and labor force par-
ticipation rates of parents and non-parents by level of education, for three groups of parents according to
the age of the youngest child in the household, and by household income tercile.

8Restricting the population to households with two or more adults does not materially a↵ect the results.
The corresponding results using the full sample of prime age workers are reported in appendix Table A3.
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Table 2: Labor force participation regressions: predicted change between Feb. and Nov.
2020 for prime aged women and men and by parental status

(1) (2) (2) (4)
women men women men women men women men

Proportional change
no child -1.4⇤ -2.4⇤⇤⇤ -1.4⇤ -2.4⇤⇤⇤ -1.8⇤⇤ -2.3⇤⇤⇤ -1.8⇤⇤ -2.4⇤⇤⇤

child -3.3⇤⇤⇤ -.6 -3.2⇤⇤⇤ -.6 -3.0⇤⇤⇤ -.5 -3.0⇤⇤⇤ -.5

Di↵erence (women vs. men)
no child -1.0 -.9 -.6 -.6
child 2.7⇤⇤⇤ 2.6⇤⇤⇤ 2.5⇤⇤ 2.5⇤⇤

Age No Yes Yes Yes
Education No No Yes Yes
Race/ethnicity No No No Yes
Marital status No No No Yes
State fixed e↵ects No Yes Yes Yes

Notes: Statistical significance at the 1, 5, and 10 percent levels indicated by (⇤⇤⇤), (⇤⇤), and (⇤) respectively.

Sample size: 85,765

The estimated model is used to predict the proportional change in labor force partici-

pation rates between February and November 2020 for men and women by parental status,

and controlling for demographics and state fixed e↵ects. The results are presented in the

first two rows of Table 2. The following two rows present the di↵erence in the proportional

changes to participation for women compared to men and by parental status, and tests for

the significance of the di↵erence. The regressions confirm that, after controlling for the

presence of a child, prime aged women and men experienced similar declines in labor force

participation rates (the gap in proportional declines is not significant for non-parents). The

gap remains and is significant for parents. In sum, the gender participation gap in November

is almost entirely explained by the labor market experience of parents even after controlling

for demographic characteristics and state fixed e↵ects.

2 Remote work, work flexibility and employment in a

pandemic

Pandemic related health measures have placed constraints on in person work, while the

additional childcare burden of school and daycare closures have placed greater importance

on the ability to set work schedules. We examine the relation between the ability to do work

9



from home, flexibility in setting work schedules, and changes in parental employment within

major occupations during the pandemic.

2.1 Ability to work remotely and to set schedules by occupation

The American Time Use Survey (ATUS) provides information on the availability and use of

telework by employed individuals. In addition, the ATUS Leave Module provides information

on whether a person is able to flexibly set their work start and end times. We use this

information to estimate the share of jobs within an occupation that can be done at home

and that a↵ord workers flexibility to set their work hours. That is, the flexibility of work

scheduling in an occupation is the share of individuals reporting being able to set their start

and end times at least occasionally, while the share of jobs that can be done at home is the

proportion of individuals who indicated being able to telework.9

The first two columns of Table A2 report these shares for 22 major occupations, sorted

by their respective flexibility score, along with the distributions of men and women’s employ-

ment across occupations. Women’s employment is more equally distributed across the range

of work flexibility scores than men’s. For men’s employment, 41 percent is in occupations

with over 60 percent of jobs reporting scheduling flexibility, and 44 percent of their employ-

ment is in an occupation with a measure of teleworkability below 40. The corresponding

employment shares for women are 34 and 36 percent, respectively. Men’s employment is

more concentrated in occupations with the lowest ability to work from: 50 percent of their

employment is in an occupation reporting less than 20 percent of jobs that can be done

from home. The corresponding share for women is 37 percent. However, men also have a

greater share of employment in occupations with high ability to work from home: 32 percent

compared to 26 percent of women’s employment.

Occupations with the greatest ability to set work schedules tend to also have the highest

ability to work from home, and the proportion of the two dimensions are similar for these

occupations. For instance, 68 percent of individuals in architecture and engineering can

work from home, and 72 percent report flexibility in setting their work schedule.10 As the

proportion of jobs that can be done from home declines in an occupation, so too does the

amount of work flexibility but to a lesser degree. Workers in food preparation occupations

for instance cannot do their jobs from home (2 percent) but have a relatively high degree of

9The measure of jobs that can be done from home is somewhat di↵erent than constructed by Dingel and
Neiman (2020). The ranking of occupations by ability to work from home is similar, yet there are a few
significant di↵erences. Education, for instance, has a much higher share of jobs that can be done from home
in their measure compared to ours. See the data appendix for a more detailed discussion of the di↵erence.

10Figure A5 of the appendix plot share of jobs that can be done from home against the measure of work
flexibility by occupation, and weights the size of the markers by the distribution of women’s employment
across occupations.
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work flexibility. Around 45 percent report being able to set their work schedules. Finally,

education and related occupations are an important outlier with a relatively high ability to

work remotely (nearly 40 percent) but a very low ability to set work schedules.

2.2 Parental employment, telework and flexibility

The ability to telework has, generally, cushioned the pandemic’s impact on employment.

That is occupations with the greatest shares of jobs that can be done from home experienced

the least job loss at the onset of the pandemic (see Table A2). We examine whether the

ability to work from home has allowed mothers to remain employed during the pandemic

more than otherwise before looking at the importance of flexibility in scheduling work hours.

Denote the share of parent to overall employment within an occupation by gender j,pi,t ⌘
Ej,p

i,t /E
j
i,t where p indicates a parent, j = women,men, and i an occupation. Table A2

provides the values of pi,t prior to the pandemic and over the most recent months (averaging

Oct. through Dec., 2020). We compare the change in j,pi,t over these two periods to the share

of jobs that can be done from home in occupation i for mothers in Figure 2a, and for fathers

in Figure 2b. Each figure also includes a regression line weighted by the gender distribution

of employment across occupations prior to the pandemic. The ability to perform work at

home appears to have not meaningfully changed employment outcomes for mothers, nor for

fathers.

Flexible working hours, however, may have limited the decline in employment of mothers

during the pandemic in a way that the ability to work from home could not. Occupations with

higher shares of jobs with rigid work schedules experienced the largest declines in employment

of mothers relative to women without children at home. That is, in occupations with flexible

work schedules, such as management, the ratio of mothers to women’s employment did

not change significantly during the pandemic. In contrast, occupations with rigid work

schedules, such as education, saw pronounced declines in mothers’ employment relative to

women’s employment (see Figure 2c). Fathers saw comparatively modest employment gains

relative to non-fathers in occupations with great work schedule flexibility.

The finding of a strong correlation between mothers’ employment and work flexibility

suggest the ability to set working hours is of greater importance during a pandemic than the

ability to work from home when childcare hours are relatively inflexible (remote schooling, for

instance, takes place during a rigid time-frame). Mothers, in contrast with fathers, cannot

take advantage of jobs that can be done from home if they are unable to set their work

schedules.
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Figure 2: Changes in within occupation ratios of parent to non-parent employment by gender
(pre-pandemic and fall of 2020) against (i) the share of jobs that can be done from home,
and (ii) the share of jobs with a flexible work schedule.
Note: Authors’ calculations using data from the Current Population Survey and the American Time
Use Survey Leave Module. Seasonally adjusted, see appendix for additional details. Regression
line weighted by the gender distribution of employment across occupations.
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3 School closures and labor supply

Survey evidence points to a large shift towards mothers being the sole provider of childcare

since May when schools shut down across the US as part of the initial attempts to slow the

spread of the COVID-19 virus (Zamarro and Prados, 2020). Nonetheless, as seen above,

women who remain employed, and mothers in particular, have not reduced the numbers of

hours worked on the job during the week. Households made extensive margin labor supply

adjustments to address the childcare needs of the pandemic. This section uses data from

the Census Bureau’s Household Pulse Survey (HPS) in conjunction with the monthly CPS

to asses whether school re-opening during the fall has relaxed constraints on parental labor

supply.

3.1 Data on school closures

In April 2020 the Census began conducting the HPS to assess the impact of the pandemic on

U.S. households.11 Households with a child enrolled in school during the 2020-2021 school

year are asked whether the pandemic has impacted schooling during the school year and if it

has, the survey asks for details on the nature of the disruptions (canceled in person teaching,

a move to distance learning, whether learning is done online or on paper, or by some other

means).

The proportion of respondents with an enrolled child in a state reporting a school disrup-

tion provides a monthly state level school disruption index  s,t 2 (0, 1). A value of  s,t = 0

indicates that no school disruptions are reported in state s at date t.12 Figure 3a plots the

state level school disruption indices from May through November, highlighting five states:

California, New York, Texas, Iowa and South Dakota. The school disruption indices are

close to 1 in all states in May as states responded to the onset of the pandemic with school

closures and other policies to slow the spread of the virus. By the Fall and the start of the

new school year there is wide dispersion in the degree of reported school disruption across

states: over 90 percent of parents in California report school disruptions compared to about

40 percent in South Dakota.

11The HPS set out to cover a broad set of topics including employment, food security, physical and mental
health, disruption to education, access to benefits, financial health and ability to tele-work, among others.
The HPS samples just over a million household units, with about 100k respondents in the weekly samples
after week 2 during phase 1 (April 23 to July 16) , about 100k respondents during phase 2 (covering Aug. 19
to Oct. 26), and 70k respondents during phase 3 (Oct. 28 to Dec. 7). The HPS school disruption question
applies to respondents with a child enrolled in a public school, enrolled in a private school, or educated in a
homeschool setting.

12We use the survey week corresponding to, or closest to, the CPS reference week for the month when
constructing the monthly school disruption indices. It is worth noting one concern with the phrasing of the
school disruption question in the HPS: it is not clear whether individuals are reporting disruptions current
to the survey week, or at any point during the pandemic to date.
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Figure 3: Women’s labor force participation and school re-openings: State level school
disruptions rates (a) and the change in relative LFPR against school disruptions in Sept.
2020 (b).
Note: Authors’ calculations using data from the Current Population Survey and Household
Pulse Survey. Seasonally adjusted. Regression line weighted by the distribution of employment
across states.

3.2 Impact on LFPR: Broad patterns

In order to assess whether a partial reopening of schools relaxes the constraints on parental

labor supply decisions we examine the relation between the state level index of school disrup-

tion and parental labor force participation.13 In particular, we use a measure of participation

in the labor market for parents relative to non-parents by state (s) to control for di↵erences

in the severity of the pandemic’s economic impact across states:

�s
i,t =

 
lf s

i,t

lf s
i0,t

!
(2)

where i = mothers, fathers and i0 are the corresponding non-parent women or men. We then

look at the evolution of relative parental labor force participation compared to a benchmark

at the onset of the pandemic (�s
i,0) in a given state:

�s
i,t = �s

i,t � �s
i,0 (3)

against the state’s measure of school disruption during the fall of 2020. The benchmark �s
i,0

and the fall �s
i,t average two months of data to address small sample sizes in the CPS when

working at the state level. In most states, non-parent women’s LFPR rates have recovered

13An earlier study of COVID-19 school closures and parental labor supply in the US, Amuedo-Dorantes
et al. (2020), focusing on April-May closures found conflicting e↵ects.
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more than those of mothers between the initial months of the pandemic (April-May) and the

fall (October-November).14 In California, for instance, the ratio fell from 90 to 83 percent.

However in a few states, mothers’ LFP rates rose faster, such as in New York where the ratio

increased from 85 to 92 percent.

Overall there appears to be a negative relation between the degree of school disruption

in the fall of 2020 and the change in mothers’ labor force participation rates relative to that

of non-parent women within the same state since the first months of the pandemic. Figure

3b plots the change in relative labor force participation rates �s
i,t against state’s measure

of school disruption. In California, one of the highest school disruption states, the ratio

of mothers’ to non-parent women’s LFP rate fell 7 percentage points. In Florida, a state

reporting partial re-opening of schools, the same ratio increased 1 percentage point. The

same figure also includes a regression line weighted by the distribution of employment across

states.

4 Conclusion

A pandemic recession separates parents from the rest in the workforce, and adversely a↵ects

mothers in particular as the virus’ e↵ects on society persist. Prime age men and women

without a child in the household experienced broadly similar labor market dynamics from

the onset of the pandemic through the recovery to date. Prime aged men with a child at

home, in contrast, fared better than all. Prime aged women with a child at home experienced

significant job loss and a weaker labor market recovery. In addition, flexibility in work

schedules appears to have provided a better cushion to remain employed than the ability to

work from home for mothers. This is likely due to the inflexibility of childcare hours during

periods of remote school. Indeed, states with fewer reported disruptions to schooling in the

2020-2021 school year saw moderately better improvements in labor force participation of

mother relative to other women.

If the pandemic persists, further delaying a return of women with children to the labor

market, there is a risk of labor market scarring a↵ecting the future earnings potential and

reducing the number of mothers who eventually return to work. Moreover, household be-

havioral adaptations may persist beyond the recession, preventing a full recovery in labor

market attachment of the cohort of mothers a↵ected by the pandemic. Finally, the lack

of childcare support and flexibility laid bare by the pandemic may a↵ect the labor supply

decisions of incoming cohorts of parents, with long lasting implications for the gender labor

14Figure A6b of the appendix plots the ratios �s
i,t for women in each state at the start of the pandemic

against their values in fall of 2020. States below the 45 degree line saw a decline in mothers’ labor force
participation rate relative to women without a child at home.
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force participation, employment and earnings gaps.
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Appendix

A Data

The Bureau of Labor Statistics’ Current Population Survey is the main data source for labor

market status, and hours worked and occupation. Parental status is defined by the presence

of a child under the age of 17 living in the household. Individuals are considered to work full-

time if they indicate usually working full time and worked full time hours (35+) last week,

or if they worked part-time for non-economic reasons last week and usually work full-time.

Household income terciles are defined using the discrete family income variable in the

basic monthly CPS files. We set three income groupings that most closely match the income

terciles from the continuous income distribution observed in the 2020 ASEC: under $50,000,

$50,000 to $99,999, and $100,000 and above.15

While the BLS has not yet shared details to its method for seasonal adjustment during

the pandemic, our method of adjusting 2020 data results in series that are very similar to

available published data (see Figure A1) . Seasonality is adjusted in a two step procedure.

For employment and labor force participation calculations, we first obtain a seasonal ad-

justment factor for each calendar month of 2019 from the ratio between a series seasonally

adjusted with the Census Bureau’s X11 seasonal adjustment procedure and the unadjusted

data using the data between 2010 and 2019. Second, we apply the obtained seasonal ad-

justment factors to the corresponding months of 2020. Our seasonal adjustment is slightly

modified for hours. Because the CPS collected September data which included labor day, the

hours variable had a big dip for the month of September, as many individuals worked one

day less than normal during the survey week. The seasonal adjustment procedure that we

use accounts for holidays such as labor day. We therefore construct the seasonal adjustment

factor for hours from the last year where CPS collected September data during a week that

included labor day, which was 2015. To do so, we obtain a seasonal adjustment factor for

each calendar month of 2015 from the ratio between a series seasonally adjusted with the

Census Bureau’s X11 seasonal adjustment procedure and the unadjusted data using the data

between 2010 and 2019. Second, we apply the obtained seasonal adjustment factors to the

corresponding months of 2020.

Our measures of occupational flexibility are based on data from the Leave and Job Flex-

ibilities Module, a supplement to the American Time Use Survey (ATUS) which was fielded

by the BLS from 2017 to 2018. Select wage and salary workers from the basic ATUS (ex-

cluding the self- employed) received the supplement. Among other topics, the module asked

15Family income tercile cuto↵s for the prime-working age population in the 2020 ASEC were approximately:
under $47,000, $47,000 to $101,999, and $102,000 and above.
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respondents a series of questions related to job flexibility and work schedules. Using these

responses, we classify any individual who reported to frequently or occasionally “chang[ing]

the times [they] begin and end work” as one with flexible work hours. Similarly, we assume

that an individual has the ability to telework if he or she answered “yes” to the question

“Can you work at home?” We finally aggregate weighted responses at the 2-digit detailed

Standard Occupational Classification (SOC) level. This allows us to calculate both the share

of individuals within a given occupation that has flexible work hours and the occupational

share that has ability to work from home.16

In the HPS the question of school disruption is only asked of individuals with children

in the household who will be enrolled in the 2020-2021 school year in grades K-12 in public

or private school. We construct our disruption index based on their answer to the question:

”How has the coronavirus pandemic a↵ected how the children in this household receive

education for the 2020-2021 school year?”.We indicate that a household’s children have

had their schooling disrupted if they answer any of the following: ”classes normally taught

in person at the school were canceled”; ”Classes normally taught in person moved to a

distance-learning format using online resources, either self-paced or in real time”, or; ”Classes

normally taught in person moved to a distance-learning format using paper materials sent

home to children”.17 Additionally, this survey was conducted in 3 phases. The second two

phases, the first of which started in end of August, ask the questions as posed above. The first

phase of the survey, from end of April to end of July word the questions slightly di↵erently,

asking if a child was enrolled in school in February 2020 instead of the 2020-2021 school year,

and then asking how education was disrupted in general as opposed to the 2020-2021 school

year.

16As a robustness check, we compare employment distributions across occupations by gender between our
CPS and ATUS samples. We find no significant di↵erences between the distributions, with no occupational
group seeing more than a 2.5 percentage point di↵erence between distribution shares.

17We did not include answers to this question of ”classes normally taught in person changed in some other
way.”
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B Additional charts and tables
Table A1: Labor force participation – logit coe�cients

(1) (2)
Month x Presence of Child x Gender
Feb. x No Child x Female -.40⇤⇤⇤ -.521

(.04) (.04)
Feb. x Has Child x Male .99⇤⇤⇤ .96⇤⇤⇤

(.06) (.06)
Feb. x Has Child x Female -.75⇤⇤⇤ -.86⇤⇤⇤

(.04) (.04)
Nov. x No Child x Male -.16⇤⇤⇤ -.17⇤⇤⇤

(.04) (.04)
Nov. x No Child x Female -.47⇤⇤⇤ -.61⇤⇤⇤

(.04) (.04)
Nov. x Has Child x Male .89⇤⇤⇤ .88⇤⇤⇤

(.06) (.06)
Nov. x Has Child x Female -.87⇤⇤⇤ -.97⇤⇤⇤

(.04) (.04)
Age
25-34 -.03 -.03

(.03) (.03)
35-54 -.13⇤⇤⇤ -.10⇤⇤⇤

(.03) (.03)
Education
Some College .54⇤⇤⇤

(.03)
College Degree and Above 1.13⇤⇤⇤

(.03)
Race/Ethnicity
Black -.11⇤⇤⇤

(.03)
Hispanic 0

(.03)
Asian/Pacific Islander -.40⇤⇤⇤

(.04)
Other -.12⇤

(.06)
Marital Status
Married -.03

(.02)
State fixed e↵ects Yes Yes
N 85,765 85,765

Notes: Statistical significance at the 1, 5, and 10 percent levels indicated

by (⇤⇤⇤), (⇤⇤) and (⇤), respectively.
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Table A3: Changes in employment to population ratios and participation rates
- full sample of prime aged individuals

Emp. pop. (%) LFPR (%)
Feb. Dec. � ctr. Feb. Dec. � ctr.

Mothers
Less than $50,000 61.1 52.4 -14.3 61.0 65.5 59.7 -8.8 63.6
$50,000 to $99,999 73.5 69.5 -5.5 23.3 75.6 72.9 -3.5 23.2
$100,000 and above 80.9 78.6 -2.9 17.8 82 80.6 -1.7 15.6

Fathers
Less than $50,000 83.7 78.8 -5.8 38.3 88.4 87.5 -1 13.3
$50,000 to $99,999 93.6 90.3 -3.5 28.5 95.4 94 -1.4 31.5
$100,000 and above 96.8 95 -1.9 20.0 97.6 96.9 -.7 24.1

Notes: Authors’ calculations using data from the Current Population Survey. A 3-month

moving average is applied to the seasonally adjusted data, see data appendix for details.

� measures the proportional change between Feb. and Dec. 2020. “ctr.”: contribution a

subgroup’s change in either employment to population ratio or labor force participation rate

made to the change in a group’s ratio or rate between Feb. and Dec. 2020.
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(f) HH income and LFPR

Figure A1: Feb. to Dec. 2020 changes in employment to population ratios and labor force
participation rates for prime aged women and men, and conditional on the presence of a
child under the age of 17, for selected demographic groups.
Note: Authors’ calculations using data from the Current Population Survey. 3-month moving average on

seasonally adjusted data, see data appendix for details.
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(a) Hours worked per week (b) Hours worked per week

Figure A2: Hours worked per week for prime aged women and men employed full time, and
conditional on the presence of a child under the age of 17. Normalized to Feb. 2020.
Note: Authors’ calculations using data from the Current Population Survey. 3-month moving
average on seasonally adjusted data. “Parent” indicates the presence of a child under the age of 17
years old in the household.

(a) Mothers (b) Fathers

Figure A3: Full vs part time employment, prime aged mothers and fathers
Note: Authors’ calculations using data from the Current Population Survey. Parental status indi-
cates the presence of a child under the age of 17 years old in the household. Seasonally adjusted
data.
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(d) Labor force participation rates

Figure A4: Employment to population ratios and labor force participation rates for prime
aged women and men, and conditional on the presence of a child under the age of 17 during
the Great Recession. Normalized to Dec. 2007.
Note: Authors’ calculations using data from the Current Population Survey. 3-month moving
average on seasonally adjusted data, see data appendix for details. “Parent” indicates the presence
of a child under the age of 17 years old in the household.
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Figure A5: Within occupation share of jobs that can be done from home against jobs with
work schedule flexibility
Note: Authors’ calculations using data from the Current Population Survey and American Time
Use Survey. See data appendix for details.

D State LFP rates and school closures

(a) Relative LFPR with children home, Feb. to
Nov. 2020

(b) Relative LFPR with children home, April to
Nov. 2020

Figure A6: Ratio of mothers to non-parent women LFP rates, prime aged individuals.
Note: Authors’ calculations using data from the Current Population Survey. 2-month averages on
seasonally adjusted data, see data appendix for details.
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