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ABSTRACT

We make several contributions to understanding the socio-demographic ramifications of the
COVID-19 epidemic and policy responses on employment outcomes of subgroups in the U.S.,
benchmarked against two previous recessions. First, monthly Current Population Survey (CPS)
data show greater declines in employment in April and May 2020 (relative to February) for
Hispanics, younger workers, and those with high school degrees and some college. Between
April and May, all the demographic subgroups considered regained some employment. Re-
employment in May was broadly proportional to the employment drop that occurred through
April, except for Blacks. Second, we show that job loss was larger in occupations that require
more interpersonal contact and that cannot be performed remotely. Third, we show that the extent
to which workers in various demographic groups sort (pre-COVID-19) into occupations and
industries can explain a sizeable portion of the gender, race, and ethnic gaps in recent
unemployment. However, there remain substantial unexplained differences in employment losses
across groups. We also demonstrate the importance of tracking workers who report having a job
but are absent from work, in addition to tracking employed and unemployed workers. We
conclude with a discussion of policy priorities and future research needs implied by the
disparities in labor market losses from the COVID-19 crisis that we identify.
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1 Introduction

The COVID-19 pandemic has made it risky to engage in economic, social, familial, and cultural
activities that are otherwise commonplace. These changes have had disparate impacts across de-
mographic and socio-economic groups. Job characteristics have emerged as particularly important
moderators. For example, employment losses have been greater among people in jobs that involve
face-to-face contact, and fewer losses occurred in jobs that can be done remotely and in essen-
tial industries. On the labor supply side, the transmission mechanism also raises the health risks
of work tasks that require face-to-face contact with customers or co-workers, with risk varying
with individual characteristics (Guerrieri et al. 2020). Labor supply might decrease through other
channels as well. For example, people might reduce their willingness to seek work because the
epidemic has compromised child care services, schooling options, and other types of home and
family health care availability (Dingel et al. 2020).

This paper focuses on the labor market disruptions and job losses during the early months of
the COVID-19 recession in the United States. We document substantial disparities in recent un-
employment patterns across demographic sub-populations defined by age, gender, race/ethnicity,
parental status, and education. We develop simple measures of job attributes that may be relevant to
the epidemic, and show that these measures are associated with employment disruptions. Specifi-
cally, people working in jobs with more remote work capacity and less dependence on face-to-face
interaction were more secure. Similarly, people working in essential industries were much less
likely to become unemployed in the early months of the epidemic. In general, major demographic
sub-populations are not evenly distributed across occupations and industries and this is an impor-
tant reason why some demographic groups have fared better than others. We use decomposition
techniques to quantify the share of employment disparities that is rooted in pre-epidemic sorting
across occupations and industries. Such sorting explains a substantial share of many of the dispar-
ities in employment outcomes. Further, some of the job and industry factors that protected jobs
during the early months of the epidemic are often associated with higher income and job security
in normal times. This suggests that the epidemic has aggravated many existing disparities.

Our research fits with a line of prior literature focused on inequality and the mechanisms that
contribute to the persistence of disparities. Research on social stratification takes on the role of
“understanding and investigating the sources” of social inequality (Sakamoto and Daniel 2003)
through the study of population composition. Our paper examines the distribution of job losses
during the early epidemic in a social stratification framework that exploits population subgroups
sorting across different jobs. We use information on how subgroups allocate themselves in different

occupations and industries to explain the labor market shocks they experience during COVID-19,



and the changes in inequality dynamics they will experience as a consequence.

We present four broad analyses to investigate disparate impacts in labor markets. First, we
use data from the monthly Current Population Survey (CPS) to document and compare disparities
in recent unemployment across groups. We find large declines in employment and increases in
recent unemployment among women, Hispanics, and younger workers. There is also polarization
by education, with fewer job losses among college graduates (and above), who can often work
remotely, and high school dropouts, who tend to be in essential jobs. Hence, while both groups
are somewhat shielded from job loss, highly educated workers are insulated from infection, while
less educated workers likely face greater exposure, consistent with Angelucci et al. (2020). We
contrast these changes in employment losses during the Great Recession and the 2001 Recession.

Second, we explore disparities in COVID-19 job losses across occupations and industries. We
use O*NET data to develop indices of the extent to which each occupation allows remote work
and requires face-to-face interaction.! Employment declined more in occupations requiring more
face-to-face interactions. Workers in jobs that could be performed remotely were less likely to ex-
perience recent unemployment compared to historical trends. We further classify jobs as essential
based on the “Guidance on the essential critical infrastructure workforce” issued by The Depart-
ment of Homeland Security (2020) using the interpretation in Blau et al. (2020). We show that
workers in essential jobs were less likely to lose a job in the early epidemic and were less likely to
have been absent from work. All these phenomena are stronger in April than in May.

Third, we assess the importance of caring for dependents as a factor in labor supply, estimating
changes in employment and work absence for parents and for mothers. Relative to February,
women are more likely to be absent from work in March (at 4 times the rate of March 2019)
and be unemployed in April and May. Women with young children experience particularly high
rates of absence from work, which is concerning given the widespread closures of schools and
childcare. Moreover, single parents, who are disproportionately female, are particularly likely to
have lost jobs. Similarly, Alon et al. (2020) find that social-distancing policies have a larger effect
on women than men, unlike in a “regular” recession. They suggest that the impact of the epidemic
on working mothers could be persistent.

Our fourth contribution is to measure the extent to which differences in job losses across demo-
graphic groups were due to pre-epidemic sorting across occupations and industries. We do so us-
ing a Oaxaca-Blinder decomposition, which allows us to simultaneously control for pre-pandemic
socio-economic traits associated with labor market opportunities and behavior. We show that a

significant share of differences in employment loss across demographic groups is explained by

'Others have used O*NET to define occupations with the ability to work-from-home (Dingel and Neiman 2020;
Mongey and Weinberg 2020) and high interpersonal contact (Leibovici et al. 2020).



differences in pre-epidemic sorting across occupations. However, for most groups, we also find
that a non-negligible share of the difference in job loss remains unexplained by either occupation
sorting or other observable traits, in keeping with Busch (2020). The presence of a large unex-
plained gap suggests that disparities in job loss in the pandemic are not reducible to differences in
job characteristics and may instead reflect disparate treatment by employers.

In addition to these substantive contributions, we provide two supplemental analyses in the
appendix. First, in Appendix A.8, we exploit the differences in COVID-19 mortality rates by
gender and age groups to further explore labor supply responses. Interestingly, we do not find
reductions in employment for high-risk workers (e.g. older workers and men) in high-exposure
industries, suggesting that health risk, unlike access to child care, has not reduced labor supply.
Finally, we provide some analysis of anomalies in recent CPS data related to the classification of
work absences vs. unemployed workers U.S. Bureau of Labor Statistics (2020c). The treatment
of work absences has important implications for the overall assessment of the early labor market
effects of the COVID-19 epidemic.

2 Related Research

A wide range of evidence indicates that the epidemic led to a major decline in social and eco-
nomic activity in 2020. Large sectors of the economy — transportation, hospitality, and tourism —
essentially shut down their normal operations between February and April, as state governments
implemented a range of social distancing mandates (Gupta et al. 2020; Goolsbee and Syverson
2020; Bartik et al. 2020; Coibion et al. 2020). In May, both the public and private sectors began
to take steps to reopen some economic activities. Mobility measured using cell signals declined
in all states, but was larger in those with early and information-focused policies (Gupta et al.
2020). The historically unprecedented increase in initial unemployment claims in March 2020 was
largely across-the-board, occurring in all states regardless of local epidemiological conditions or
policy responses (Lozano-Rojas et al. 2020). Kahn et al. (2020) show a large drop in job vacancy
postings, as an indicator of labor demand, across states, regardless of state policies or infection
rates. Adams-Prassl et al. (2020) and Dasgupta and Murali (2020) study disparities in labor market
impacts in other countries. There is mounting evidence that layoff statistics may severely underes-
timate the extent of labor market adjustments. Coibion et al. (2020) estimate that unemployment
greatly exceeds unemployment insurance claims in early April.

A large literature illustrates how existing patterns of social stratification shape socio-economic
outcomes during crises. Dudel and Myrskyld (2017), Cheng et al. (2019) and Killewald and Zhuo

(2019) illustrate disparities in occupational wage gaps and other labor market outcomes on the ba-



sis of age, gender, and ethnicity both in the US and abroad. Dudel and Myrskyléd (2017) show that
the Great Recession shortened the life expectancy of older workers, especially white men. Zissi-
mopoulos and Karoly (2010) examine the short- and longer-term effects of Hurricane Katrina on
labor market outcomes by subgroup of evacuees. Beyond labor market outcomes, large economic
and social events also influence fertility (Grossman and Slusky 2019; Seltzer 2019), marriage
(Schneider and Hastings 2015), migration (Sastry and Gregory 2014) and children’s well-being
(Cools et al. 2017; Schenck-Fontaine and Panico 2019). Given the peculiarities of the COVID-19
economic crisis, it is important to understand which population strata are most affected, why some
groups were affected more than others, and how these effects may lead to longer term disparities

in well-being.

3 Data

3.1 Current Population Survey

Our main analysis uses data from the Basic Monthly CPS from February—May 2020. Through-
out, the analytic sample used in all regressions consists of all labor force participants ages 18-
65 with complete information on gender, children under 6 years, race/ethnicity, education, state,
metropolitan residence, recent unemployment status, occupation and industry codes, and CPS sam-
ple weight. To focus on job losses related to the epidemic, we use a measure of recent unemploy-
ment, which defines a worker as recently unemployed if he/she is coded as being unemployed in
the focal week of the survey month and has been in that status for at most 5 weeks as of March
2020, 10 weeks in April 2020, and 14 weeks in May 2020.% Further details on how we constructed
this variable and defined our analysis sample are in Appendix A.1.

Focusing on recent unemployment allows us to study recent job losses using only cross-sectional
models. Panel A of Appendix Figure A2.1 compares recent unemployment in April 2020 with the
February to April change in employment rates by sub-population; Panel B shows the comparison
for February and May. The figure shows that the incidence of recent unemployment across de-
mographic groups is very similar to month-over-month changes from February to April and from
February to May in the employment-to-population ratio. In other words, our recent unemployment
measure behaves like the change in the employment rate.

The CPS defines as “absent from job” all workers who were “temporarily absent from their
regular jobs because of illness, vacation, bad weather, labor dispute, or various personal reasons,

whether or not they were paid for the time off” (U.S. Census Bureau 2019). During the epidemic,

These surveys use a reference week that includes the 12th of the month (U.S. Census Bureau 2019).



these employed-but-absent workers deserve particular attention as some furloughed employees
might have been recorded as short term absent instead of unemployed, among other reasons that
are listed in Appendix A.1. This contributes to a massive increase in the share of workers coded
as employed-but-absent from work between February and April as well as May. Therefore, we
performed most of our analysis separately on measures of recent unemployment and employed-

but-absent.

3.2 O*NET

We also use data from the 2019 Occupational Information Network (O*NET) Work Context mod-
ule, which reports summary measures of the tasks used in 968 occupations (O*NET National
Center for O*NET Development 2020). These data are gathered through surveys asking workers
how often they perform particular tasks, and about the importance of different activities in their
jobs. Some of the questions relate to the need for face-to-face interaction with clients, customers,
and co-workers. Other questions assess how easily work could be done remotely. For details on
how such information is collected in O*NET, refer to Appendix A.3. We use such questions to
build two occupation indices: Face-to-Face and Remote Work. Appendix Table A4.1 presents the
specific O*NET questions we used in each index. In Appendix Tables A4.2 and A4.3 we show the
specific occupations that ranked in the top and bottom 5% in terms of our Face-to-Face and Re-
mote Work indices. Since most of the top 5% Face-to-Face occupations are in the medical sector,
which may be affected differently during the epidemic, we also show a list of the top non-medical
occupations. These occupational characteristics in the O*NET prior to the epidemic. This means
that they do not capture “work practice innovations” that may have been induced by the epidemic,
such as the fact that many teachers and professors have transitioned from face-to-face to online
instruction during the epidemic.

We also compared our Remote Work and Face-to-Face indices with Dingel and Neiman (2020)’s
Telework classification, which might be viewed as a substitute to our Remote Work index. The cor-
relation between our Face-to-Face index and Remote Work index is only 0.03, suggesting that our
two indices capture different features of an occupation. The correlation between the Face-to-Face
index and Dingel and Neiman (2020)’s Teleworkable variable is -0.36. The occupations that score
high in our Face-to-Face index, tend to rank low in Teleworkable. Finally, the correlation between
our Remote Work index, and the Teleworkable variable is 0.51, suggesting that the two measures

are indeed fairly similar.



3.3 Homeland Security Data on Essential Work

The U.S. Department of Homeland Security (DHS) issued guidance that describes 14 essential
critical infrastructure sectors during the COVID-19 epidemic.> We follow Blau et al. (2020)’s
definition of essential industries, which matches the text descriptions to the NAICS 2017 four-
digit industry classification from the U.S. Census Bureau,* and to the CPS industry classification
system. From the 287 industry categories at the four-digit level, 194 are identified as essential in
17 out of 20 NAICS sectors. Appendix Table A4.4 gives an abbreviated list of essential industries

to clarify the classification scheme.

4 Employment Disruptions in Three Recessions

Figures 1 and 2 show the change in employment (seasonally-adjusted, using calendar month fixed
effects from January 2015-December 2019) for the COVID-19 Recession compared with the peak-
to-trough change in employment for the 2001 Recession (March 2001 to November 2001) and the
Great Recession (December 2007 to June 2009). For COVID-19, we focused on two time periods
that cover the initial “closing” phase of the pandemic (i.e. from February to April) and also a
longer period (i.e. from February to May) that adds the ensuing “reopening” phase. All estimates
use CPS sampling weights and we limit the sample to CPS respondents who are between 18 and
65 years old.

The light grey lines on the figure show that employment losses during the COVID-19 pandemic
dwarf the declines for the other two recessions, which span nine and nineteen months respectively.
This is true even after the COVID-19 reopening phase, during which employment rebounded sub-
stantially. The size and speed of the COVID-19 recession are reinforced in Appendix Figure AS.1,
which shows seasonally-adjusted non-farm employment from March 2000 and May 2020. The bars
in Figure 1 show the change in the employment rate for sub-populations defined by gender, race,
ethnicity, age, and education. Figure 2 shows employment changes by marital and parental status.
Almost no group is spared from employment loss during any of the three recessions. However,
the pattern of employment disruption is noticeably different in the early months of the COVID-19
recession.

Young (ages 18-24) and Hispanic workers fared the worst during the COVID-19 pandemic
when compared to older and non-Hispanic workers and to the previous recessions. Blacks also

fared worse, but by a smaller margin. Our conjecture is that these groups disproportionately work

3The list of critical infrastructure jobs is available at: https://www.cisa.gov/
*North American Industry Classification System. Available at https://www.census.gov/



in industries that are particularly hit by social distancing measures, such as food service. Further,
employment declines more for women and for men and women with children, plausibly reflecting
labor supply constraints given school and daycare closures.

Employment effects are polarized by education: employment declines less for high school
dropouts and college graduates compared to the intermediate education groups. As we show below,
highly-educated workers have better options to work remotely and without in-person interactions.
In contrast, less educated workers are more likely to be in essential positions. While polarization
is consistent with recent trends in the labor market, this kind of pattern was not a feature of the two
previous recessions (Autor et al. 2000).

Comparing the decrease in employment between February and April (light gray) to that be-
tween February and May (dark gray) indicates that there were gains in employment between April
and May as states began re-opening. The recovery in employment that the groups experienced be-
tween April and May were broadly proportional to the employment losses that occurred between
February and April. Thus, the distributional incidence of job loss and recovery are largely sym-
metric, with one notable exception: Blacks. They did not recover in May as much as would have
been expected given the decline in employment in April, meaning that African-Americans seem to
have been re-employed relatively less in May than the other demographic categories.

Figure 2 reports similar results by family structure. Figure 2 shows that married, spouse-
present individuals experience a smaller decrease in employment than “single” (i.e. those who
are unmarried or have an absent spouse) individuals, regardless of whether we compare April or
May to February. Moreover, parents with own children under 18 living in the household fared
worse than those without. Single parents, who are disproportionately female (72%), experienced
the largest decrease in employment, while the age of children is weakly related to the change in
employment during these months.

The bar charts in this section highlight Hispanics, young workers (between 18 and 24 years
old), and single parents to be the most vulnerable workers as a result of the epidemic, and those

most in need of policy protection.

S Job Tasks and Recent Unemployment

5.1 Job Tasks and the Labor Market: Descriptive Analysis

Figure 3 shows the mean of the Remote Work and Face-to-Face indices across sub-populations
in the February 2020 CPS, providing insight into pre-epidemic worker sorting across occupations.

Appendix Figure A6.1 shows similar results using teleworkability from Dingel and Neiman (2020),



with the same socio-demographic groups scoring high (or low) in both teleworkability and remote
work. Women tend to work in jobs that both allow more remote work and involve more face-to-face
activities than men. Hispanics disproportionately work in jobs that largely cannot be conducted
remotely. Younger workers (age 18-24) are in jobs with fewer remote work prospects and more
face-to-face interaction, although the differentials are not as large. Remote work scores increase
substantially with education.

To examine employment disruptions in the early epidemic, we use data from the March, April,
and May waves of the 2020 CPS. The March CPS data were collected largely before the major
responses are observed and we view March as a hybrid period. In each survey, we classified
people as recently unemployed if they were currently unemployed and had became unemployed
within the past 5 weeks (March CPS), 10 weeks (April CPS), and 14 weeks (May CPS). Ignoring
re-employment, this measure captures employment disruptions since February in each subsequent
monthly CPS. Figures 4 and 5 compare recent unemployment rates with Remote Work scores and
face-to-face scores at the occupation level in the April and May CPS. In both graphs, the left panel
shows that recent unemployment rates tended to be lower in occupations with higher scores on the
remote work index, suggesting that remote work capacity helped protect employment. In contrast,
the right panel shows that recent unemployment rates were typically higher in occupations that

involve more face-to-face tasks.

5.2 Job Tasks and the Labor Market: Regression Analysis

To assess the connection between worker and job characteristics and recent job losses, we fit re-

gressions with the following form:

Yijks = Face;fy + Remote; 3o + Essentialy 33 (1)
+ Female; By + Child; 55 + (Child; x Female;)Ss
+ X0 + & + €ijns

Here ;15 is an indicator that person ¢ with occupation j, industry k, in state s, is recently unem-
ployed (Table 1) or temporarily absent from work (Table 2). Face; and Remote; are the indices
for Face-to-Face and Remote Work. F'ssential, indicates that the person is in an essential indus-
try. Female; indicates that the person is female, C'hild; indicates that the person has a child under
age 6, and X is a vector of covariates, including a quadratic in age, race/ethnicity indicators, and

education indicators. All models include state fixed effects, denoted by &,. Occupation fixed ef-



fects are included in some specifications because they subsume the occupation characteristics (i.e.
Face;, Remote;, and Essential;).

Table 1 reports estimates from March (left panel), April (middle), and May (right). Column
(1) in all three panels shows estimates from models that control for occupation and individual
characteristics, but not for the number of COVID-19 cases in the state. Column (2) includes
the log of state COVID cases (The New York Times 2020). Column (3) replaces the job task
indices with occupation and industry fixed effects to account for any additional time-invariant job
characteristics. Table 2 reports parallel estimates for temporary absence from work.

The coefficients on the Remote Work and the Face-to-Face indices reinforce the pattern in fig-
ures 4 and 5. In the analysis based on the April CPS, the model in Column (1) implies that recent
unemployment rates were 1.6 percentage points higher for people working in jobs that score 1 stan-
dard deviation (SD) higher on the Face-to-Face index. The recent unemployment rate in our April
sample was 12.6 percent, which means that 1 SD increase in the Face-to-Face score is associated
with a 13% higher risk of being recently unemployed. The relationship is almost identical in the
analysis based on the May CPS. In contrast, there is no association between the Face-to-Face index
and recent unemployment in the March CPS, implying that the connection between employment
instability and the Face-to-Face index was not a pre-existing feature of the labor market. The coef-
ficient on the Remote Work index is negative and significant in March, suggesting that there was a
slightly pre-epidemic connection between remote work and employment disruption. However, the
magnitude of the coefficient on Remote Work is 7 times larger in April and almost 6 times larger in
May than in March. Working in a job that scores 1 SD higher on Remote Work is associated with
a 4.6 percentage point lower risk of recent job loss, which is 44% of the recent unemployment rate
in April. Likewise, the coefficient on “Essential” (8.9 percentage points) indicates that working
in an essential industry is associated with a 71% lower probability of recent unemployment and
the magnitude in April is almost 13 times higher than in March. Column (2) includes interactions
between state level COVID-19 cases and job characteristics (Model 2). The essential industry and
Face-to-Face variables do not have strong interactions with COVID-19 cases, but Remote Work
has a strong negative interaction with COVID-19 cases, indicating that remote work potential is
particularly important in high case environments.

The regressions show that recent unemployment rates vary with individual characteristics. Re-
cent unemployment rates are about 3 percentage points higher for women in April and May, how-
ever when occupation and industry fixed effects are included the difference falls to one percentage
point. The coefficient on the interaction term between female and children under age 6 is small
and not statistically significant, suggesting that child care responsibilities did not explain much of

the gender employment gap in the early epidemic. Recent unemployment rates are substantially



higher for younger workers and decline with age at a decreasing rate. Recent unemployment is
lower among college educated workers: graduate degree holders are about 7.9 percentage points
less likely to have become unemployed in the 10 weeks leading up to the April CPS, and college
graduates are about 4.4 percentage points less likely to be recently unemployed. This relationship
is much weaker in March, but on the same level during May. Including occupation and industry
fixed effects attenuates the education gradient somewhat, but it remains strong and significant. Re-
cent unemployment rates are about 3 percentage points lower among workers living in metropolitan
areas for both April and May. Again, including occupation and industry fixed effects attenuates
but does not eliminate this relationship. Overall, occupation and industry characteristics were far
more important in April and May than in March. We attribute this increase, and the slight decrease
from April to May, to the spread of the pandemic, to its response measures, and their subsequent
easing during the first part of May.

Table 2 shows results from models with “employed but absent” as the outcome. Our estimates
show that workers jobs relying heavily on face-to-face interactions are more likely to experience
absence from work, while those who can work remotely more easily, and those in essential indus-
tries are less likely to be absent from work. The coefficients on job attributes have similar signs
in March and April, but the magnitude of the coefficients is much larger in April. The magni-
tude declines somewhat in May, which may indicate that absences precede dismissals. However,
classification issues discussed in the data description make this a tentative conclusion.

The education gradient is very similar to the one found for recent unemployment, with edu-
cation protecting against work absence. Women with young children are particularly likely to be
temporarily absent in all months, suggesting that child care responsibilities likely played an early
and lasting role in absence rates. To probe the timing of effects, Appendix figures A7.1 and A7.2
plot the coefficients from Columns (3) of Tables 1 and 2, respectively, over time during the pan-
demic and the same months in 2019. In several cases, we can spot a drastic change in coefficient

of the variables in both graphs starting on March 2020.

5.3 Further Analyses and Robustness Checks

In Appendix A.8 we report additional results that explore whether mortality risk from COVID-19
affected labor supply among high-risk groups by estimating regressions that include a measure of
COVID-19 mortality risk as a covariate. Overall, mortality risk decreases the probability of recent
layoft although less so for occupations that can be performed remotely. In April, the coefficient
for the index is 1.3 percentage points or 10% of the baseline recent unemployment rate, a number

that is decreased in 1 percentage point when interacted with our Remote index. A similar pattern
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is observed during May. In contrast, it does not appear to be a factor in temporary absences during
April nor May.

In Appendix A.9 (Table A9.1) we report estimates from models where the dependent variable
is either recently unemployed or absent from work, combining the two categories examined in the
main analysis. The results are qualitatively unchanged, but the magnitudes are frequently larger
because both outcomes behave similarly.

In Appendix A.10, we examine the possibility that the relationship between job characteristics
and recent unemployment reflects pre-existing patterns of employment instability not related to the
epidemic. Tables A10.1 and A10.2 report regressions based on April and May 2019 data for our
employment variables. There is no clear relationship between either job Face-to-Face features or
essential industries and recent unemployment. There appears to be a negative correlation between
Remote Work and recent unemployment in April and May 2019, but the strength of this relation-
ship is an order of magnitude smaller in 2019 than in 2020. Table A10.2 for temporary absence
indicates a positive and significant coefficient on Face-to-Face, but of a much smaller magnitude
in 2019.

Appendix A.11 examines the sensitivity of our results to varying the number of weeks used to
define recent unemployment. Figures A11.1 and A11.2 show that the the model coefficients are
not sensitive to the cutoff used to define “recent” unemployment.

Tables A12.1 and A12.2 in Appendix A.12 report estimates from regressions in which we use
the Teleworkable variable from Dingel and Neiman (2020) in place of our Remote Work index. The
estimates are very similar to our results, and our main analysis is not sensitive to this alternative

measure.

6 Decomposing Group Differences in Recent Unemployment

Recent unemployment rates in April and May varied substantially across sub-populations. As the
preceding analysis indicates, these differences may be explained in large part by the kinds of jobs
workers held at the onset of the epidemic. In this section, we use a version of the Oaxaca-Blinder
decomposition to quantify the role of pre-epidemic sorting more formally (Oaxaca 1973; Blinder
1973). We find robust evidence that pre-epidemic group differences in job characteristics explain
the majority of recent unemployment gap for most comparisons. However, we also show that
significant disparities in unemployment are not explained by observable characteristics. Rather,
they reflect differences in the rates at which different groups became unemployed at the start of the

pandemic, holding job sorting and other characteristics fixed.
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6.1 Decomposition Model

We examine six aggregate gaps in recent unemployment rates: White vs. Black, High School Grad-
uate vs. High School Drop Out, Female vs. Male, Non-Hispanic vs. Hispanic, College graduate vs.
High school graduate, and Older vs. Younger workers. For each pair, we specify regression models

linking recent unemployment with observed characteristics in each of the groups:

i =ap + X% + €
P =ag +XP8% + ¢

In these models, ! is a binary measure of recent unemployment for person 7 who is a member
of sub-population g € [A, B].> X7 is a vector of covariates. o is a group specific intercept and 3¢
is a group specific vector of coefficients. Let 77 and X~ represent the average value of the recent
unemployment measure and the covariates among group g. The average difference in the shares of

workers reporting recent unemployment between A and B is:
A —A ~B
vt -yt =X 6" = X785 + (ap —ap)

In the standard Oaxaca-Blinder decomposition, the difference in the share recently unemployed

between the two groups can be expressed as:
A —A B B
gt =yt = (X = X)X (8 = B7) + (o — ap)]

In this form of the decomposition, the first term, (YA — YA)BA, is called the “endowment effect”
and represents the part of the aggregate gap that is explained by differences in average value of
observed covariates between the two groups. The second term, [YB(BA - B8) + (o — )],
is called the “coefficient” effect. It reflects the gap that arises because workers in the two groups
have different unemployment outcomes even given the same observed endowments. Oaxaca and
Ransom (1994) point out that the relative size of the endowment and coefficient effects depends on
which group’s coefficients are treated as “correct” or “non-discriminatory”. The equation above
treats group A coefficients as the benchmark, but the decomposition could be just as easily be
written with group B as the benchmark, leading to a different result. To circumvent this ambiguity,
we follow the recommendation in Fortin (2006) to use coefficients from a pooled regression as
the benchmark. In the pooled regression, groups A and B are allowed to have different intercepts

but are restricted to have the same coefficients on the observed covariates.® Using 8 and of’ to

3In each decomposition, group B is the relatively disadvantaged group in terms of employment.
%Qur notation 57 (and o) correspond to 3* in Jann (2008), the nondiscriminatory coefficients vectors. We
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represent coefficients from the pooled model, the aggregate gap in recent unemployment rates is:

7 -7 = (X = X787+ (X (B2 = B7) + (o) — o)) = (X7 (8% = B7) + (of — al))]

TV TV
Endowment Effect Coeff. Effect

The first term in square brackets represents the part of the aggregate recent unemployment gap
that can be attributed to differences in pre-epidemic endowments, using the coefficients from the
pooled model as the benchmark. The coefficient effect is characterized by the deviation between
the pooled coefficients and each group’s unrestricted coefficients. Using this framework, we say
that £ = (YA —YB) BT) /(g4 —7P) is the share of the aggregate gap coming from the endowment
effect.” The overall explained share can itself be decomposed to determine the share of the gap
explained by specific groups of variables.

Specifically, we can write
(YA _ YB> BP _ (yA,Dem _ yB,Dem> BP’Dem i (YAJOI) _ yB,JOb) BP,JOb

Where X7 and X7 are group g-specific averages of demographic and job-specific char-
acteristics and 37P¢™ and B7°" are conformable parameter vectors. It follows that the overall
explained share can be decomposed into a share associated with demographic and job factors so
that £ = EPe™ 4 E7°, In practice, we break the explained share into several categories, including

demographic, industry, and occupation-specific characteristics.®

6.2 Decomposition Results

Figure 6 summarizes the most significant gaps in our data. For ease of visualization, they appear
ordered from smallest to largest for: White vs Black, High School Graduate vs High School Drop
Out, Female vs Male, Non-Hispanic vs Hispanic, College graduate vs High school graduate, and
Older vs Younger workers. Figure 7 shows the same decompositions, but applied to the May data
for recent unemployment. The full results of the decompositions appear in Appendix Tables A13.1
and A13.3.

implement the two-fold Oaxaca decomposition using the pooled option in STATA.
"This decomposition requires a normalization that specifies how much of the unexplained gap comes from posi-
tive deviations from the pooled outcome for the advantaged group, and how much from negative deviations for the

. . . . . A
disadvantaged group. Our estimates assume the deviations are symmetric; that is, (X~ (84 — 87) + (af' — o)) +

(X7(8 = 87) + (aff —af)) = 0.

A similar exercise can be conducted to break the coefficient effect across categories. However, the differences in
coefficient effects are generally not statistically significant when we focus on the same groups of demographic and job
characteristics. As a result, we cannot say with confidence whether certain types of jobs are differentially protective
against job loss.
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For each gap, we estimate three versions of the pooled decomposition model. Each model
includes basic demographic characteristics (age, gender, race, ethnicity, education, and presence
of young children) and state controls. The three models are differentiated by how much detail
we include regarding job characteristics. Model A includes the Face-to-Face, Remote Work, and
Essential Job indices. Model B adds a full set of 523 occupation dummies which, of course, absorb
the variation from the Face-to-Face and Remote Work indices.’ Finally, Model C adds a full set
of 261 industry dummies, which absorb the variation from the Essential index. Hence, Model C is
the most general specification and nests Model B, which nests Model A.

Focusing first on Model A for the April data, the explanatory contributions of task-based sort-
ing and essential industry sorting push in different directions across groups. For example, the
non-Hispanic/Hispanic gap is quite large at -4.45 percentage points, relative to a baseline recent
unemployment rate of 12.1 percent. About 52.18 percent of the raw gap arises because Hispanic
workers are over-represented in jobs with little opportunity for remote work. However, these rel-
ative losses are partially offset by the fact the Hispanic workers are over-represented in essential
jobs, accounting for -12.24 percent of the raw gap. This pattern is similar for the Black/White gap.

The gender gap displays a different pattern; continuing with the April data, most of the gender
gap is unexplained, and in fact sorting on the basis of remote work predicts a smaller gap than
actually appears in the data. Moving to Models B and C, we see that sorting by occupation and
industry explains a sizeable portion of the gender, race, and ethnic-origin gaps in recent unem-
ployment. However, there remain substantial unexplained differences in employment losses across
groups even in these more detailed decompositions.

The largest gaps we observe are between college graduates and high-school graduates, and
between older versus younger workers. In Model C, we observe that a majority of both raw gaps
can be attributed to differences in the types of jobs workers held when the epidemic started. The
less detailed Model A suggests that a large portion of the gap was associated with differences in
capacity for remote work, and partially offset by employment in essential industries.

All of the patterns we observe are consistent from April to May except one: the gap in recent
unemployment between Black and White workers. In May, the raw gap is -0.0345 percentage
points; double the -0.0171 gap from April. Curiously, all of the growth in the gap is from sources
that are not explained by the individual or job characteristics included in the model. Overall, re-

cent unemployment rates fell in May relative to April, as they did for headline unemployment.

°For Model B, Table A13.2 in the Appendix reports the share of variation explained by sorting across five top-level
categories in the Census occupational classification system: “Management, Business, Science, and Arts”, “Service”,
“Sales and Office”, “Natural Resources, Construction, and Maintenance”, “Production, Transportation, and Material
Moving”. A sixth category, “Military Specific Operations”, does not appear because the CPS is a survey of the civilian
non-institutional population.
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Consistent with this trend, recent unemployment also fell for White workers. However, recent un-
employment rates increased slightly for Black workers. Our decomposition indicates that whatever
prevented recent unemployment rates from falling as quickly for Black workers was unrelated to
any of the individual or job characteristics included in our model. One possible explanation is that,
given the same characteristics, white workers are more likely to be re-employed than Black work-
ers in a recovery. These patterns could also arise from changes in how the CPS classifies workers
as unemployed relative to employed but absent across months.

Across the board, differential sorting into occupations and industries are highly relevant in ex-
plaining gaps in recent unemployment. This finding echoes recent work by Athreya et al. (2020),
who find that the service sectors are most vulnerable to social-distancing. Nevertheless, the precise
sources of employment losses vary across groups in ways that are not neatly summarized by differ-
ential exposure to particular types of tasks or sectors. Finally, we note that demographic controls
do not explain a large part of any of the gaps, suggesting a limited role for labor supply effects in

explaining recent job losses.

7 Conclusion

After only a few months, the COVID-19 job losses are larger than the total multi-year effect of the
Great Recession. There are large inequities in job losses across demographic groups and people
with different levels of education. Much of the overall variation in recent unemployment stems
from differences across different types of jobs. For example, in the April CPS, we found that
recent unemployment rates are about 44% lower among workers in jobs that are more compatible
with remote work. In contrast, workers in jobs that require more face-to-face contact are at higher
risk of recent unemployment.

Formal decomposition analysis shows that a substantial share of the disparity in recent unem-
ployment across racial, ethnic, age, and education sub-populations can be explained by differences
in pre-epidemic sorting across occupations and industries that were more vs less sensitive to the
COVID-19 shock. However, in almost all cases, a large share of the gaps in job losses between
social strata cannot be explained by either occupation sorting or other observable traits. There are
at least three possible sources for the unexplained share. First, workers may have different labor
supply responses to the epidemic. Second, variation in exposure to labor demand shocks may not
be fully reflected in the occupational or demographics differences we consider. Third, workers
may face disparate treatment when employers make layoff and recall decisions. The available data
do not allow us to distinguish between these three channels.

These results raise concerns about the the risks of workplace COVID-19 exposure and how
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that risk is distributed across the population. Higher educated workers have had more job security
during the epidemic because their work is often remote work compatible. The least educated
workers have also experienced less recent unemployment, largely due to their concentration in
essential industries. But these workers likely face greater exposure to COVID-19 itself. Thus, the
higher job security available to workers with high and low education potentially masks a disparity
in the health risks. New government policies or private sector innovations that increase the viability
of remote work for a larger share of the economy could be extremely valuable.

The analysis of May CPS data show an uptick in employment that likely derives from the
business reopenings implemented in most states during that month. Although rates of recent un-
employment and absence from work are still very high in the May CPS data, they data do suggest
that reopening policies reduced the negative impact of the epidemic on the labor market. The
improvements in labor market outcomes are consistent with cell signal data, which show a rise
in physical mobility starting in mid-April and continuing through May (Nguyen et al. 2020). Of
course, it is unclear whether these returns to normalcy can be sustained in the face of more recent
increases in COVID-19 cases and hospitalizations.

In the meantime, our results highlight that there are large disparities in the current labor market
crisis, and they suggest a role for targeted public policies. Although women with young children
do not have statistically larger increases in recent unemployment compared to men with young
children, despite the disruptions in school and child care, their higher rate of “employed but absent”
is worrying and could indicate larger losses in future employment. Moreover, single parents, who
are overwhelmingly women, experienced a larger decrease in employment between February and
April or and February and May than their married counterparts. Efforts to support new child care
options are important in this setting. In May, we found some evidence of racial disparities in the
decline in recent unemployment. For example, Black workers seem to have experienced a smaller
decline in recent unemployment during the reopening phase and this pattern is not clearly related
to any of the individual or job characteristics we considered.

Our results point at deeper structural damage to the economy. Previous research documents
large scarring effects of graduating from high school and college during a recession, and the longer
term effects of early career setbacks may be even larger than the near term effects (Rothstein 2019).
Our work shows that recent unemployment rates are very high among the youngest workers overall
and in comparison to earlier recessions. Efforts to support early career workers as well as older
displaced workers may need to be a particular target of policy in the near future. Finding and form-
ing productive employment matches is costly. Furthermore, workers receive health care and other
benefits through employers. Assuming economic conditions return to their pre-epidemic state, pol-

icymakers are right to help workers maintain jobs and preserve links to their employers. On the
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other hand, if economic conditions do not return to normal rapidly, then the smooth reallocation of

workers into different types of jobs may also be important.
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Tables and Figures

Figure 1: Employment Change in Three Recent Recessions - April and May
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Notes: Sample consists of CPS respondents age 18-65 years. For each bar, we compute the difference in the percent of the demographic group
that reports being employed and at work, between the start and end months of each recession, and between pre-COVID-19 and during COVID-19
(National Bureau of Economic Research 2012). For the COVID-19 recession, we compare both April 2020 to February 2020 and May 2020 to
February 2020. The estimates were weighted using the CPS composited final weights. We seasonally adjusted the estimates including monthly
fixed effects in the computation of the average subgroups employment change for the 2001 Recession and the Great Recession.
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Figure 2: Employment Change in Three Recent Recessions - April and May
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that reports being employed and at work, between the start and end months of each recession, and between pre-COVID-19 and during COVID-19
(National Bureau of Economic Research 2012). For the COVID-19 recession, we compare both April 2020 to February 2020 and May 2020 to
February 2020. The estimates were weighted using the CPS composited final weights. We seasonally adjusted the estimates including monthly
fixed effects in the computation of the average subgroups employment change for the 2001 Recession and the Great Recession.
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Table 2: Cross-Sectional Models: Characteristics of the Temporary Absent Workers

Dependent = Employed - Absent from Work

Mar - Mean = 0.037

April - Mean = 0.071

May - Mean = 0.050

| (1) 2 3) (1) 2 3) | (1) 2 3)
Face-to-Face 0.009*** 0.009*** 0.014*** 0.001 0.009*** 0.002
(0.002) (0.003) (0.004) (0.014) (0.003) (0.008)
Remote Work -0.007*** -0.005** -0.014%** 0.017* -0.011%** 0.016
(0.001) (0.002) (0.004) (0.010) (0.003) (0.020)
Essential -0.017***  -0.019*** -0.034%** -0.034 -0.019***  -0.053***
(0.005) (0.007) (0.007) (0.025) (0.006) (0.016)
Ln(cases) x Face-to-Face -0.000 -0.000 0.001 0.002 0.001 0.001
(0.001) (0.001) (0.002) (0.002) (0.001) (0.001)
Ln(cases) x Remote -0.001 -0.001 -0.003***  -0.002** -0.003 -0.002
(0.000) (0.001) (0.001) (0.001) (0.002) (0.002)
Ln(cases) x Essential 0.001 0.000 0.000 -0.001 0.003* 0.003
(0.001) (0.002) (0.003) (0.003) (0.002) (0.002)
Fem x Child-U6 0.030*** 0.030***  0.029*** 0.039*** 0.039***  0.037*** 0.035%** 0.035%** 0.034***
(0.005) (0.005) (0.005) (0.008) (0.008) (0.008) (0.005) (0.005) (0.006)
Child under 6 0.003 0.003 0.003 0.000 0.000 0.001 -0.001 -0.001 -0.000
(0.005) (0.005) (0.005) (0.006) (0.006) (0.006) (0.003) (0.003) (0.003)
Female 0.008*** 0.008***  0.006*** 0.009** 0.008* 0.001 0.010*** 0.010*** 0.007**
(0.003) (0.003) (0.002) (0.004) (0.004) (0.003) (0.003) (0.004) (0.003)
Black -0.000 -0.000 0.000 0.004 0.004 0.006 0.004 0.004 0.006
(0.004) (0.004) (0.004) (0.005) (0.006) (0.005) (0.005) (0.005) (0.005)
Hispanic 0.001 0.001 0.000 -0.007 -0.007 -0.008 -0.004 -0.004 -0.003
(0.004) (0.004) (0.004) (0.010) (0.010) (0.009) (0.005) (0.005) (0.004)
Age -0.086 -0.086 -0.102 0.025 0.020 0.040 -0.012 -0.015 -0.053
(0.069) (0.069) (0.065) (0.092) (0.093) (0.080) (0.074) (0.073) (0.068)
Age? 0.144* 0.144* 0.163** 0.039 0.043 0.028 0.070 0.073 0.119*
(0.075) (0.075) (0.072) (0.107) (0.108) (0.092) (0.078) (0.078) (0.070)
HS 0.005 0.005 0.005 0.005 0.005 0.009 -0.005 -0.004 -0.004
(0.004) (0.004) (0.004) (0.008) (0.008) (0.009) (0.008) (0.008) (0.008)
Some College 0.008** 0.009** 0.007** -0.006 -0.006 0.001 0.004 0.005 0.004
(0.004) (0.004) (0.003) (0.010) (0.010) (0.010) (0.008) (0.009) (0.008)
BA Degree 0.010** 0.010** 0.009** -0.030*** 0.030*** -0.015 -0.013 -0.013 -0.008
(0.005) (0.005) (0.004) (0.010) (0.010) (0.011) (0.008) (0.008) (0.007)
Posgraduate Degree 0.000 0.001 -0.003 -0.050*** 0.050***  -0.026** | -0.029*** 0.028*** -0.015**
(0.005) (0.005) (0.006) (0.011) (0.011) (0.012) (0.009) (0.009) (0.006)
Metropolitan -0.005* -0.005* -0.005** -0.009 -0.008 -0.003 -0.003 -0.003 0.002
(0.003) (0.003) (0.002) (0.008) (0.008) (0.008) (0.005) (0.005) (0.005)
Constant 0.051*** 0.051***  0.043*** 0.098*** 0.099*** 0.061** 0.061*** 0.061*** 0.028*
(0.014) (0.014) (0.013) (0.020) (0.020) (0.029) (0.015) (0.015) (0.016)
State f.e. X X X X X X X X X
Occupation & Industries f.e. X X X
Observations 44474 44474 44474 43754 43754 43754 42432 42432 42432
R? 0.012 0.012 0.042 0.023 0.023 0.074 0.016 0.016 0.062

Notes: Coefficients for Equation 1 using March (left), April (middle) and May (right) 2020 CPS Data for individuals on the labor force and with temporary
absent from work as the dependent variable. Column (1) includes socio-demographic and job tasks’ characteristics. Column (2) adds the states’ epidemi-
ological conditions as measured by their log exposure, interacted with occupation characteristics. Column (3) adds occupation and industries fixed effects.
All models include state fixed effects. Standard errors from multi-way clustering at the state and occupation level in parentheses. Statistical significance
level: * p<0.1; ** p<0.05; *** p<0.01
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A.1 CPS Data - Further Details

We build the recent unemployment variable using a “moving window” of weeks depending on the
month under consideration. That is, for March 2020, a worker is coded as recently unemployed
if he/she declares to have been in that status for at most 5 weeks. For April 2020, we consider as
recently unemployed workers who are unemployed on survey week, and have been unemployed
for at most 10 weeks. For May 2020, recently unemployed workers are individuals who claim to be
unemployed and have been so for at most 14 weeks. When creating this variable, we exclude indi-
viduals who list themselves as currently out of the labor force. During March 2020, 1.8% of those
between 18 and 65 years old in our sample are recently unemployed according to our definition.
In April, the number of those aged 18 and above in the labor force reported being unemployed at
the time and who had lost their job sometime in the last 10 weeks spiked to 11.8%. During May,
10.3% of the workers were recently unemployed (i.e. unemployed for at most 14 weeks).

As mentioned in Section 3 of the paper, the employed-but-absent category of workers that the
CPS identifies needs particular attention in analyses of labor market during the COVID-19 epi-
demic. This is due to mostly three explanations. First, some employers released workers intending
to rehire them (Bogage 2020; Borden 2020). Second, some workers may have requested leave
from their schedule to provide dependent care or to care for a sick household member. Third, there
was a misclassification problem during the data collection of the March, April and May 2020 CPS:
rather than being rightly coded as recently laid off or unemployed, some workers out of work due

App. 1



to the epidemic were classified as employed-but-absent (U.S. Bureau of Labor Statistics (2020c),
U.S. Bureau of Labor Statistics (2020b) and U.S. Bureau of Labor Statistics (2020a)).

As a consequence, in our sample, the employed-but-absent share group rose by 32% from
February to March 2020, by 113% from February to April, and by 50% from February to May,
2020. We show separate results for this employment outcome in most of our analysis.
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A.2 Employment Change and Recent Unemployment

The graphs on the left of both Panels of Appendix Figure A2.1 show the average change in employ-
ment rates from February 2020 to April 2020 (Panel A) and to May 2020 (Panel B) by demographic
sub-population. The graphs on the right show the fraction of labor force participants who became
unemployed recently as of the April CPS (Panel A) and May CPS (Panel B) reference weeks.
The figure shows that changes in employment and recent unemployment rates convey similar in-
formation. Both employment outcomes are worse for younger workers, less educated workers,
Hispanics, females, and workers with their own children in the household. Given the similarity
between the two measures, we focus on recent unemployment.
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A.3 O*NET Data - Further Details

In the O*NET datasets, answers on occupation characteristics are typically provided on a 1-5 scale,
where 1 indicates that a task is performed rarely or is not important to the job, and 5 indicates
that the task is performed regularly or is important to the job. To measure the extent to which
an occupation involves tasks that may become riskier or more valuable during the COVID-19
epidemic, we developed indices for Face-to-Face interactions and the potential for Remote Work.

The value of each of these two indices for an occupation is a simple average of the O*NET
questions we used (listed in table A4.1). We standardized the indices to have a mean of zero and a
standard deviation of one in our sample.

The O*NET data classify occupations using SOC codes and the CPS data classifies occupation
codes using Census Occupation codes. We cross-walked the two data sets to link the O*NET
Face-to-Face and Remote Work indices with the CPS microdata. The April CPS contains workers
from 526 unique Census Occupations. We were able to link the index variables to 520 occupation
codes, leaving only 5 occupations with missing indices. For May, we linked 515 occupations out
of 524 total for that month!”

10We were not able to link an O*Net Face-to-Face or Remote Work index to workers in Census Occupation Codes
1240 (Miscellaneous mathematical science occupations) and 9840 (Armed Forces).
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A.4 Definitions for Occupation and Industry Characteristics

Below we provide details on how we built the occupation indexes, by reporting, on Table A4.1, the questions that we
used to generate them. We also show the questions that go in the teleworkable index by Dingel and Neiman (2020).
Moreover, we provide rankings of occupation along our Face-to-Face and Remote Working variables. In particular,
Table A4.2 provides the 5 percent top and bottom occupations for their reliance on Face-to-Face activities. Given
that most of the top 5% Face-to-Face occupations are medical or healthcare-related, and these occupations are heavily
essential during the pandemic, we also show a list that excludes medical occupations. Instead, Table A4.3 reports the
5 percent top and bottom occupations for how feasible it is for workers to perform activities remotely. Finally, Table
A4.4 reports the industry sectors that are defined as essential based on Blau et al. (2020).

Table A4.1: O*Net Index related Questions

Index O*Net Items

How often do you have face-to-face discussions with individuals or teams in this job?

Face to Face To what extent does this job require the worker to perform job tasks in close physical proximity to other

people?

How often do you use electronic mail in this job?
Remote Work  How often does the job require written letters and memos?

How often do you have telephone conversations in this job?

Note: The O*Net “Work Context” module (2019 version: available www.onetcenter.org) reports summary measures
from worker surveys of the tasks involved in 968 occupations using the Standard Occupation Code, 2010 version).
The questions use a 1-5 scale, where 1 indicates rare/not important. We developed two indices: (1) Face-to-Face
interactions, (2) the potential for Remote Work. The value of each index for an occupation is a simple average O*Net
questions listed in the table.

Teleworkable

O*Net Work Context

Average respondent says they use email less than once per month

Average respondent says they deal with violent people at least once a week

Majority of respondents say they work outdoors every day

Average respondent says they are exposed to diseases or infection at least once a week

Average respondent says they are exposed to minor burns, cuts, bites, or stings at least once a week
Average respondent says they spent majority of time walking or running

Average respondent says they spent majority of time wearing common or specialized protective or safety
equipment

O*Net Generalized Work Activities

Performing General Physical Activities is very important

Handling and Moving Objects is very important

Controlling Machines and Processes [not computers nor vehicles] is very important
Operating Vehicles, Mechanized Devices, or Equipment is very important
Performing for or Working Directly with the Public is very important

Repairing and Maintaining Mechanical Equipment is very important

Repairing and Maintaining Electronic Equipment is very important

Inspecting Equipment, Structures, or Materials is very important

Note: The Teleworkable index has been built by Dingel & Neiman (2020). The authors use the O*Net “Work Con-
text” and the “Generalized Work Activities” modules. If any of the above conditions in the Work Context or in the
Generalized Work Activities is true they code that occupation as one that cannot be performed at home.
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A.5 BLS: Employment Rates Over Time

Figure AS5.1 graphs the seasonally adjusted series for non-farm employment in the US starting May 2000 up until May
2020. The employment data was provided by the Bureau of Labor Statistics. The shaded areas indicate the recessions
that we consider in the paper: the 2001 recession, the Great Recession, and the current economic recession arising due
to the epidemic.

Figure A5.1: BLS Employment Series (Seasonally Adjusted)
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Note: The figure presents the seasonally adjusted series for all employees in non-farm jobs (millions) between January
2000 and May 2020. The shaded areas represent the 2001 Recession (March 2001 to November 2001), the Great
Recession (December 2007 to June 2009), and the COVID-19 Recession. The figure implies that jobs lost during
April and May 2020 exceed jobs lost in either of the two previous recessions.
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A.6 Teleworkable Index by Socio-Demographic Subgroups

Figure A6.1 reports the average teleworkable index for the occupations held by all workers in each specific subgroup
considered. The figure reports the same statistic as Figure 3, but this time for the teleworkable index built by Dingel and
Neiman (2020). Figure A6.1 shows that subgroups who score high (low) in the teleworkable index of their occupations
also score high (low) in remote work (Figure 3).

Figure A6.1: Teleworkable Index by Demographic Group - February 2020
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Note: Sample consists of CPS February 2020 respondents age 18-65 years in the labor force. Observations with
missing value for any of the covariates that we include in our most specified regression model for the month in
consideration have been dropped. This allows to uniform the sample across our entire analysis. The teleworkable
index is from Dingel and Neiman (2020). We compute the average of occupations’ teleworkable index by subgroup.
Negative numbers indicate lack of that characteristic in the jobs of that group.
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A.8 Regressions: the Role of COVID-19 Mortality Risk

We explore disparities in employment outcomes from epidemiological conditions, beyond COVID-19 cases, including
an individual risk factor variable. We constructed a COVID-19 mortality risk index by age and gender using data on
case-mortality rates released by CDC China and based on deaths in Mainland China as of February 11, 2020 (Chinese
Center for Disease Control and Prevention 2020), which were the best data available at the time. While measures
of mortality across demographic groups exist now for the U.S. (Blackburn et al. 2020), the age gradient and gender
differences remain, and this information was not available at the time.

Our goal with this analysis is to proxy for people’s COVID-19 mortality expectations as of the second week of
April and of May. We applied the case-fatality rates to the U.S. workers in our sample by transforming the relative
mortality rates by age and gender.!!

The results are presented in Table A8.1 for recent unemployment and in Table A8.2 for absent from work. The
coefficient on mortality risk is significant for the recent unemployment rate, and implies a reduction of 1.3 percentage
points or 10% of the employment rate during April, and 0.9 percentage points during May or a 8% lower rate. The
interaction with the job characteristic remote work is the only significant interaction suggesting that the reduction
from the mortality risk is lower for workers at remote work occupations. In contrast, when looking at Table A8.2, the
mortality risk does not appear to be a factor in temporary absences during April nor May.

1'We use Bayes’ theorem to infer mortality rates by age and gender from Chinese Center for Disease Control and
Prevention (2020). Specifically, we calculated:

Pr(Age|Death) - Pr(Gender|Death) - Pr(Death)

Pr(Death|Gender, Age) = Pr(Gender) - Pr(Age)

Where: Gender = {Female, Male} and Age = {20 — 29, ...,70 — 79,80+}. We normalize the variable to have
mean of one and standard deviation of zero on the entire CPS sample.
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Table A8.1: Cross-Sectional Models: Recent Unemployment & Mortality Risk Index

‘ April - Mean = 0.126 ‘ May - Mean = 0.112
(€] 2) 3) 4) (5) (1) 2 (3) ) (5)
Face-to-Face 0.016*** 0.016*** 0.016%** 0.017 0.016%** 0.016*** 0.016*** -0.003
(0.006) (0.006) (0.006) (0.011) (0.005) (0.005) (0.005) (0.015)
Remote Work -0.056***  -0.056***  -0.056*** -0.005 -0.045***  -0.045%**  -0.045%** 0.020
(0.009) (0.009) (0.009) (0.021) (0.008) (0.008) (0.008) (0.017)
Essential -0.089***  -0.089***  -0.088*** -0.078* -0.073***  -0.073***  -0.072*** -0.056*
(0.014) (0.014) (0.013) (0.045) (0.011) (0.011) (0.011) (0.029)
Mortality Risk Index -0.012%** -0.016** -0.016** -0.013** -0.005 -0.012** -0.012** -0.009**
(0.004) (0.007) (0.007) (0.006) (0.004) (0.005) (0.005) (0.003)
Risk x Face-to-Face 0.000 0.000 -0.001 0.001 0.001 0.001
(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)
Risk x Remote Work 0.010*** 0.010*** 0.004** 0.005*** 0.005*** 0.001
(0.003) (0.003) (0.002) (0.002) (0.002) (0.002)
Risk x Essential 0.007 0.007 0.005 0.010** 0.010** 0.009**
(0.006) (0.006) (0.005) (0.005) (0.005) (0.004)
Ln(cases) x Face-to-Face -0.000 -0.000 0.002 0.002
(0.001) (0.001) (0.002) (0.001)
Ln(cases) x Remote -0.005*** -0.005** -0.006***  -0.005***
(0.002) (0.002) (0.002) (0.001)
Ln(cases) x Essential -0.001 -0.001 -0.002 -0.003
(0.005) (0.005) (0.003) (0.003)
Fem x Child-U6 -0.003 -0.000 0.001 0.001 -0.010 0.001 0.002 0.003 0.002 -0.004
(0.010) (0.010) (0.010) (0.011) (0.010) (0.015) (0.015) (0.015) (0.016) (0.013)
Child under 6 -0.009 -0.009 -0.009 -0.009 0.002 0.000 0.000 0.000 0.000 0.009
(0.006) (0.006) (0.006) (0.007) (0.006) (0.008) (0.008) (0.008) (0.008) (0.007)
Female 0.035%** 0.030*** 0.031*** 0.030*** 0.008* 0.030*** 0.028*** 0.029*** 0.028*** 0.008
(0.008) (0.008) (0.008) (0.008) (0.005) (0.008) (0.008) (0.008) (0.008) (0.006)
Black 0.001 0.001 0.001 0.001 0.010 0.018* 0.018* 0.018* 0.018* 0.023***
(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.008)
Hispanic 0.012 0.012 0.012 0.012 0.011 0.015* 0.015* 0.015* 0.014 0.012*
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.009) (0.007)
Age SLA8S*FE -1.400%FF  -1.344%F 1 351%FF 0 20.925%F* | -1.091%*F -1188**F -1.162%*F  -1.167**F  -0.704***
(0.167) (0.206) (0.200) (0.199) (0.111) (0.185) (0.235) (0.231) (0.230) (0.156)
Age? 1.273%** 1.619*** 1.537%** 1.544%** 1.091*** 1.162%** 1311 1.280*** 1.284%* 0.789***
(0.181) (0.246) (0.239) (0.238) (0.145) (0.206) (0.285) (0.280) (0.280) (0.190)
HS -0.003 -0.002 -0.003 -0.003 0.001 -0.008 -0.008 -0.008 -0.008 -0.013
(0.013) (0.013) (0.013) (0.013) (0.011) (0.012) (0.012) (0.012) (0.012) (0.009)
Some College 0.000 0.001 -0.000 0.000 0.002 -0.005 -0.005 -0.005 -0.005 -0.010
(0.013) (0.013) (0.013) (0.013) (0.010) (0.012) (0.012) (0.012) (0.012) (0.009)
BA Degree -0.044***% -0.043***  -0.043***  -0.043*** -0.021** -0.046***  -0.045***  -0.046***  -0.045***  -0.035***
(0.014) (0.014) (0.014) (0.014) (0.010) (0.014) (0.014) (0.014) (0.014) (0.011)
Postgraduate Degree -0.079***  -0.078***  -0.079***  -0.078*** -0.031** -0.079***  -0.079***  -0.079***  -0.078***  -0.046***
(0.016) (0.016) (0.015) (0.015) (0.013) (0.015) (0.015) (0.015) (0.015) (0.011)
Metropolitan -0.030***  -0.030***  -0.030***  -0.029*** -0.012* -0.029***  -0.029***  -0.029***  -0.028*** -0.013*
(0.007) (0.007) (0.007) (0.008) (0.006) (0.007) (0.007) (0.007) (0.007) (0.006)
Constant 0.484** 0.513*** 0.501*** 0.502*** 0.331*** 0.439*** 0.452%** 0.446*** 0.446*** 0.306%**
(0.043) (0.048) (0.047) (0.047) (0.046) (0.045) (0.051) (0.050) (0.050) (0.044)
State f.e. X X X X X X X X X X
Occupation & Industries f.e. ‘ X ‘ X
Observations 43754 43754 43754 43754 43754 42432 42432 42432 42432 42432
R? ‘ 0.079 0.079 0.080 0.080 0.196 ‘ 0.067 0.067 0.068 0.068 0.173

Notes: Coefficients for Equation 1 using April 2020 CPS Data for individuals on the labor force and with recent unemployment as dependent variable. Column (1)
includes socio-demographic and job tasks’ characteristics. Column (2) adds COVID-19 mortality factor (Risk) and state COVID-19 exposure. Column (3) and (4)
interacts the risk factor and states” COVID-19 exposure with occupation characteristics. Finally, (5) adds states, occupation and industries fixed effects. Standard errors
from multi-way clustering at the state and occupation level in parentheses. Statistical significance level: * p<0.1; ** p<0.05; *** p<0.01
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Table A8.2: Cross-Sectional Models: Absent from Work & Mortality Risk Index

Dependent = Employed - Absent from Work

\ April - Mean = 0.071 \ May - Mean = 0.050
(€] 2) 3) 4) (5) (1) 2 3) 4) (5)
Face-to-Face 0.014*** 0.014*** 0.014*** 0.001 0.009*** 0.009*** 0.009*** 0.002
(0.004) (0.004) (0.004) (0.014) (0.003) (0.003) (0.003) (0.008)
Remote Work -0.014***  -0.014***  -0.014*** 0.017* -0.011***  -0.011***  -0.011*** 0.016
(0.004) (0.004) (0.004) (0.010) (0.003) (0.003) (0.003) (0.020)
Essential -0.034***  -0.034***  -0.034*** -0.034 -0.019***  -0.019***  -0.019***  -0.053***
(0.007) (0.007) (0.007) (0.025) (0.006) (0.006) (0.006) (0.016)
Mortality Risk Index 0.003 0.003 0.003 0.006 0.003 0.004 0.004 0.005
(0.003) (0.004) (0.004) (0.003) (0.003) (0.004) (0.004) (0.004)
Risk x Face-to-Face -0.000 -0.000 -0.000 0.001 0.001 0.001
(0.002) (0.002) (0.002) (0.001) (0.001) (0.001)
Risk x Remote Work 0.003* 0.003* 0.001 0.001 0.001 -0.000
(0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
Risk x Essential -0.000 -0.000 -0.003* -0.001 -0.001 -0.003
(0.002) (0.002) (0.002) (0.003) (0.003) (0.003)
Ln(cases) x Face-to-Face 0.001 0.002 0.001 0.001
(0.002) (0.002) (0.001) (0.001)
Ln(cases) x Remote -0.003*** -0.002** -0.003 -0.002
(0.001) (0.001) (0.002) (0.002)
Ln(cases) x Essential 0.000 -0.001 0.003* 0.003
(0.003) (0.003) (0.002) (0.002)
Fem x Child-U6 0.039*** 0.038*** 0.038*** 0.039***  0.037*** | 0.035*** 0.034*** 0.034*** 0.034*** 0.034***
(0.008) (0.008) (0.008) (0.008) (0.008) (0.005) (0.005) (0.005) (0.005) (0.006)
Child under 6 0.000 0.000 0.000 -0.000 0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(0.006) (0.006) (0.006) (0.006) (0.006) (0.003) (0.003) (0.003) (0.003) (0.003)
Female 0.009** 0.010%* 0.010** 0.010** 0.002 0.010*** 0.012%** 0.012%** 0.012%** 0.008**
(0.004) (0.004) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.004) (0.003)
Black 0.004 0.004 0.004 0.004 0.006 0.004 0.004 0.004 0.004 0.006
(0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
Hispanic -0.007 -0.007 -0.007 -0.007 -0.008 -0.004 -0.004 -0.004 -0.004 -0.003
(0.010) (0.010) (0.010) (0.010) (0.009) (0.005) (0.005) (0.005) (0.005) (0.004)
Age 0.025 0.078 0.098 0.094 0.110 -0.012 0.044 0.051 0.049 -0.010
(0.092) (0.115) (0.116) (0.116) (0.108) (0.074) (0.104) (0.104) (0.104) (0.091)
Age? 0.039 -0.043 -0.069 -0.065 -0.079 0.070 -0.017 -0.026 -0.026 0.052
(0.107) (0.151) (0.152) (0.152) (0.147) (0.078) (0.131) (0.132) (0.133) (0.115)
HS 0.005 0.004 0.004 0.004 0.009 -0.005 -0.005 -0.005 -0.005 -0.004
(0.008) (0.008) (0.008) (0.008) (0.009) (0.008) (0.008) (0.008) (0.008) (0.008)
Some College -0.006 -0.006 -0.006 -0.006 0.001 0.004 0.004 0.004 0.004 0.004
(0.010) (0.010) (0.010) (0.010) (0.010) (0.008) (0.008) (0.008) (0.009) (0.008)
BA Degree -0.030***  -0.030***  -0.030***  -0.030*** -0.015 -0.013 -0.013 -0.013 -0.013 -0.008
(0.010) (0.010) (0.010) (0.010) (0.011) (0.008) (0.008) (0.008) (0.009) (0.007)
Postgraduate Degree -0.050***  -0.050***  -0.051***  -0.050***  -0.026** | -0.029***  -0.029***  -0.029*** = -0.029*** -0.015**
(0.011) (0.011) (0.011) (0.011) (0.012) (0.009) (0.009) (0.009) (0.009) (0.006)
Metropolitan -0.009 -0.009 -0.009 -0.008 -0.003 -0.003 -0.003 -0.003 -0.003 0.002
(0.008) (0.008) (0.008) (0.008) (0.008) (0.005) (0.005) (0.005) (0.005) (0.005)
Constant 0.098*** 0.091*** 0.088*** 0.088*** 0.052* 0.061*** 0.054*** 0.053*** 0.053*** 0.022
(0.020) (0.019) (0.020) (0.020) (0.030) (0.015) (0.019) (0.018) (0.018) (0.019)
State f.e. X X X X X X X X X X
Occupation & Industries f.e. ‘ X ‘ X
Observations 43754 43754 43754 43754 43754 42432 42432 42432 42432 42432
R? ‘ 0.023 0.023 0.023 0.023 0.074 ‘ 0.016 0.016 0.016 0.016 0.062

Notes: Coefficients for Equation 1 using April 2020 CPS Data for individuals on the labor force and with recent unemployment as dependent variable. Column (1)
includes socio-demographic and job tasks’ characteristics. Column (2) adds COVID-19 mortality factor (Risk) and state COVID-19 exposure. Column (3) and (4)
interacts the risk factor and states” COVID-19 exposure with occupation characteristics. Finally, (5) adds states, occupation and industries fixed effects. Standard errors
from multi-way clustering at the state and occupation level in parentheses. Statistical significance level: * p<0.1; ** p<0.05; *** p<0.01
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A.9 Additional Labor Market Outcome: Combined Not at Work

Table A9.1 reports the outputs of the regressions we show in Tables A8.1 and A8.2 but this time using as outcome
a “Combined no Work” variable. In fact, the outcome explored in Table A9.1 combines recent unemployment and
employed but absent from work, which so far have been explored separately.

Table A9.1: Cross-Sectional Models: Combined Not at Work status

Dependent = Combined Recent No Work (Recently Unemployed & Employed - Absent from Work)

| April - Mean = 0.197 | May - Mean = 0.162
()] (@) 3) (1) (@) 3)
Face-to-Face 0.030*** 0.018 0.024*** -0.001
(0.008) (0.018) (0.007) (0.017)
Remote Work -0.070*** 0.011 -0.056*** 0.035
(0.011) (0.020) (0.009) (0.028)
Essential -0.122%**  -0.112%** -0.092%**  -0.111***
(0.019) (0.039) (0.015) (0.029)
Ln(cases) x Face-to-Face 0.001 0.002 0.002 0.003
(0.002) (0.002) (0.002) (0.002)
Ln(cases) x Remote -0.009***  -0.007*** -0.009***  -0.008***
(0.002) (0.002) (0.003) (0.002)
Ln(cases) x Essential -0.001 -0.002 0.002 -0.000
(0.004) (0.005) (0.003) (0.004)
Fem x Child-U6 0.036*** 0.036*** 0.025** 0.036** 0.035** 0.030**
(0.011) (0.011) (0.010) (0.015) (0.015) (0.013)
Child under 6 -0.009 -0.009 0.004 -0.001 -0.001 0.008
(0.008) (0.008) (0.007) (0.009) (0.009) (0.008)
Female 0.043*** 0.043%*** 0.012** 0.041%*** 0.040*** 0.015**
(0.011) (0.011) (0.005) (0.010) (0.010) (0.006)
Black 0.005 0.005 0.016* 0.022** 0.022** 0.029***
(0.010) (0.010) (0.009) (0.010) (0.010) (0.008)
Hispanic 0.006 0.004 0.003 0.012 0.010 0.008
(0.014) (0.014) (0.011) (0.012) (0.012) (0.009)
Age S1.160***  -1.172%**  -0.737*** | -1.103***  -1.113***  -0.713***
(0.194) (0.193) (0.108) (0.227) (0.226) (0.161)
Age? 1.312%** 1.323%** 0.884%** 1.232%** 1.241%** 0.840***
(0.212) (0.211) (0.130) (0.256) (0.255) (0.182)
HS 0.002 0.002 0.010 -0.013 -0.012 -0.017
(0.013) (0.013) (0.011) (0.013) (0.013) (0.011)
Some College -0.006 -0.005 0.003 -0.001 0.000 -0.005
(0.015) (0.015) (0.012) (0.012) (0.012) (0.011)
BA Degree -0.074***  -0.073***  -0.036*** | -0.059***  -0.058***  -0.043***
(0.016) (0.016) (0.012) (0.015) (0.015) (0.012)
Postgraduate Degree -0.129***  -0.128***  -0.057*** | -0.108***  -0.106***  -0.062***
(0.019) (0.019) (0.015) (0.017) (0.017) (0.012)
Metropolitan -0.039***  -0.037*** -0.014 -0.032%**  -0.031*** -0.011
(0.010) (0.010) (0.009) (0.008) (0.008) (0.007)
Constant 0.582%*** 0.584%** 0.374%** 0.500%** 0.501*** 0.328%***
(0.050) (0.050) (0.047) (0.051) (0.051) (0.046)
State f.e. X X X X X X
Occupation & Industries f.e. X X
Observations 43754 43754 43754 42432 42432 42432
R? 0.094 0.095 0.232 0.077 0.078 0.191

Notes: Coefficients for Equation 1 using April (left panel) and May (right panel) 2020 CPS Data for individ-
uals on the labor force and, as the dependent variable, a combined definition of not at work status, including
recently unemployed and temporary absent from work. Column (1) includes socio-demographic and job tasks’
characteristics. Column (2) adds the states’ epidemiological conditions as measured by their COVID-19 log ex-
posure, interacted with occupation characteristics. Column (3) adds occupation and industries fixed effects. All
models include state fixed effects. Standard errors from multi-way clustering at the state and occupation level in
parentheses. Statistical significance level: * p<0.1; ** p<0.05; *** p<0.01
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A.10 Regressions: Results using 2019 Data

For robustness, we run the same regression shown in Tables A8.1 and A8.2 but this time using data from April and May
2019. These estimates are useful in understanding the direction, and mostly the strength, of the relationship between
the employment outcomes and our regressors (job and industry characteristics, and socio-demographic variables) in
the same way we do for 2020, but in a year where the epidemic did not strike yet. We should consider these estimates
as the baseline, and the difference with the 2020 estimates is likely attributed to the effects of the epidemic.

Table A10.1: Cross-Sectional Models: Using data for 2019 - Recent Unemployment

Dependent = Recently Unemployed

| April - Mean = 0.0141 | May - Mean = 0.018
(D 2) (3) (D 2 (3)
Face-to-Face -0.001 0.003 -0.002* 0.007
(0.001) (0.003) (0.001) (0.005)
Remote Work -0.005*** -0.006 -0.005***  -0.014***
(0.001) (0.005) (0.001) (0.005)
Essential -0.001 0.006 -0.006** -0.013
(0.003) 0.010) (0.002) (0.016)
Ln(COVID cases) x Face-to-Face -0.000 -0.001* -0.001* -0.001*
(0.000) (0.000) (0.000) (0.001)
Ln(COVID cases) x Remote 0.000 0.000 0.001** 0.001**
0.001) (0.001) (0.000) (0.001)
Ln(COVID cases) x Essential -0.001 -0.001 0.001 0.001
(0.001) (0.001) (0.002) (0.001)
Fem x Child-U6 0.011 0.011 0.012* 0.018*** 0.018*** 0.018***
(0.007) (0.007) (0.007) (0.006) (0.006) (0.006)
Child under 6 -0.003 -0.003 -0.003 -0.006* -0.007* -0.006
(0.002) (0.002) (0.002) (0.004) (0.004) (0.004)
Female -0.003* -0.003 -0.003 -0.003* -0.003 -0.001
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Black 0.012%** 0.0127%** 0.0117%** 0.018%** 0.018%** 0.016%**
(0.003) (0.003) (0.003) (0.004) (0.004) (0.004)
Hispanic -0.005* -0.005* -0.006** 0.000 0.000 -0.001
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Age -0.209*%**  -0.209***  -0.174%** -0.354%*%*%  -0.353%** -0.303%***
(0.050) (0.050) (0.045) (0.054) (0.054) (0.048)
Age2 0.203*** 0.203*** 0.169*** 0.367*** 0.366%** 0.318%**
(0.056) (0.056) (0.050) (0.058) (0.058) (0.051)
HS -0.015%**  -0.015***  -0.011*** -0.003 -0.003 -0.003
(0.003) (0.003) (0.004) (0.003) (0.003) (0.004)
Some College -0.013***  -0.013***  -0.009*** -0.008** -0.008** -0.006
(0.002) (0.002) (0.003) (0.004) (0.004) (0.004)
BA Degree -0.017***  -0.017***  -0.012*** -0.008** -0.008** -0.003
(0.003) (0.003) (0.004) (0.004) (0.004) (0.004)
Posgraduate Degree -0.018***  -0.018*** -0.010** -0.011%**  -0.011*** -0.003
(0.003) (0.003) (0.004) (0.003) (0.004) (0.005)
Metropolitan -0.000 -0.000 0.000 0.002 0.002 0.003
(0.002) (0.002) (0.002) (0.003) (0.003) (0.003)
Constant 0.077*** 0.077*** 0.068*** 0.103*** 0.103*** 0.078***
(0.010) 0.010) 0.012) 0.014) (0.014) 0.014)
State f.e. X X X X X X
Occupation & Industries f.e. ‘ X ‘ X
Observations 40268 40268 40268 39630 39630 39630
R? 0.011 0.011 0.041 0.012 0.013 0.043

Notes: Coefficients for Equation 1 using April (left panel) and May (right panel) 2019 CPS Data for individuals on
the labor force and with recent unemployment as the dependent variable. Column (1) includes socio-demographic and
job tasks’ characteristics. Column (2) adds the states’ epidemiological conditions as measured by their COVID-19 log
exposure during the exact same month in 2020, interacted with occupation characteristics. Column (3) adds occupation
and industries fixed effects. All models include state fixed effects. Standard errors from multi-way clustering at the state
and occupation level in parentheses. Statistical significance level: * p<0.1; ** p<0.05; *** p<0.01
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Table A10.2: Cross-Sectional Models: Using data for 2019 - Temporary Absent

Dependent = Employed - Absent from Work

April - Mean = 0.0242

May - Mean = 0.0248

(H (2) (3) (eY] 2) 3)
Face-to-Face 0.003*** -0.004 0.002** 0.007*
(0.001) (0.005) (0.001) (0.004)
Remote Work -0.001 -0.006 -0.001 0.008
(0.001) (0.004) (0.001) (0.007)
Essential -0.002 0.006 0.002 0.007
(0.003) (0.012) (0.003) (0.015)
Ln(COVID cases) x Face-to-Face 0.001 0.001* -0.000 -0.000
(0.001) (0.000) (0.000) (0.000)
Ln(COVID cases) x Remote 0.001 0.001 -0.001 -0.001
(0.000) (0.000) (0.001) (0.001)
Ln(COVID cases) x Essential -0.001 -0.001 -0.000 -0.001
(0.001) (0.001) (0.002) (0.002)
Fem x Child-U6 0.024*** 0.024***  0.024*** | 0.026***  0.026*** 0.025***
(0.006) (0.006) (0.006) (0.007) (0.007) (0.006)
Child under 6 0.004 0.003 0.003 0.005 0.005 0.004
(0.004) (0.004) (0.004) (0.003) (0.003) (0.003)
Female 0.004***  0.004***  0.006™** 0.003* 0.003* 0.004***
(0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
Black -0.003 -0.003 -0.002 0.001 0.001 -0.001
(0.002) (0.002) (0.002) (0.005) (0.005) (0.005)
Hispanic -0.003 -0.003 -0.003 -0.001 -0.001 -0.001
(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)
Age -0.091* -0.090* -0.098 -0.101**  -0.102** -0.126***
(0.053) (0.053) (0.059) (0.047) (0.048) (0.045)
Age? 0.144** 0.144** 0.154** 0.156***  0.157*** 0.178***
(0.066) (0.066) (0.073) (0.058) (0.058) (0.056)
HS -0.007 -0.007 -0.007 -0.002 -0.002 -0.003
(0.004) (0.004) (0.004) (0.003) (0.003) (0.003)
Some College -0.004 -0.004 -0.004 0.005 0.005 0.005
(0.005) (0.005) (0.005) (0.003) (0.003) (0.003)
BA Degree -0.005 -0.005 -0.007 0.004 0.004 0.005
(0.004) (0.004) (0.005) (0.003) (0.003) (0.003)
Posgraduate Degree -0.003 -0.003 -0.006 -0.000 -0.000 0.005
(0.005) (0.005) (0.006) (0.004) (0.004) (0.004)
Metropolitan 0.002 0.001 0.001 0.004 0.004 0.005
(0.003) (0.003) (0.004) (0.003) (0.003) (0.003)
Constant 0.036***  0.036*** 0.043** 0.027***  0.027*** 0.036***
(0.013) (0.013) (0.016) (0.010) (0.010) (0.013)
State f.e. X X X X X X
Occupation & Industries f.e. X X
Observations 40268 40268 40268 39630 39630 39630
R? 0.008 0.008 0.030 0.005 0.006 0.030

Notes: Coefficients for Equation 1 using April (left panel) and May (right panel) 2019 CPS Data for individuals
on the labor force and with temporary absent from work as the dependent variable. Column (1) includes socio-
demographic and job tasks’ characteristics. Column (2) adds the states’ epidemiological conditions as measured
by their COVID-19 log exposure during the exact same month in 2020, interacted with occupation characteristics.
Column (3) adds occupation and industries fixed effects. All models include state fixed effects. Standard errors from
multi-way clustering at the state and occupation level in parentheses. Statistical significance level: * p<0.1; ** p<0.05;

5% p<0.01
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A.12 Sensitivity to definitions of Face-to-Face and Remote Work

In this section we show results that test the sensibility of our results to substituting our Remote Work index with
Teleworkable index in Dingel and Neiman (2020). Hence, we replace our Remote Work index with Teleworkable and
reproduce the regression estimates reported in Table 1 and 2.

Table A12.1: Cross-Sectional Models: Using Teleworkable definition - Recent Unemployment

Dependent = Recently Unemployed

‘ April - Mean = 0.126 ‘ May - Mean = 0.112

(H (2) (3) (eY] 2 (3)
Face-to-Face 0.007 0.021 0.009 0.000
(0.007) (0.013) (0.006) (0.017)
Teleworkable -0.073%** 0.036 -0.056*** 0.065
(0.016) (0.039) (0.013) (0.040)
Essential -0.100*** -0.070* -0.082%** -0.045
(0.013) (0.037) (0.011) (0.030)
Ln(COVID cases) x Face-to-Face -0.001 -0.001 0.001 0.000
(0.001) (0.001) (0.002) (0.002)
Ln(COVID cases) x Teleworkable -0.012%** -0.011** -0.012***  -0.011***
(0.004) (0.004) (0.004) (0.004)
Ln(COVID cases) x Essential -0.003 -0.003 -0.004 -0.004
(0.004) (0.004) (0.003) (0.003)
Fem x Child-U6 -0.006 -0.006 -0.013 0.000 0.000 -0.005
(0.011) (0.011) (0.009) (0.015) (0.015) (0.013)
Child under 6 -0.010 -0.010 0.002 -0.001 -0.001 0.009
(0.007) (0.007) (0.006) (0.008) (0.008) (0.006)
Female 0.031*** 0.031%*** 0.011** 0.026*** 0.026*** 0.009
(0.009) (0.009) (0.004) (0.008) (0.008) (0.005)
Black 0.006 0.006 0.010 0.023** 0.023** 0.023***
(0.009) (0.009) (0.009) (0.009) (0.009) (0.008)
Hispanic 0.018** 0.018** 0.011 0.020** 0.020** 0.012*
(0.008) (0.008) (0.008) (0.008) (0.008) (0.007)
Age -1.334%**  _1.340%*%  -0.775%*F* | -1.230***  -1.235%**  -0.658***
(0.167) (0.167) (0.096) (0.185) (0.184) (0.125)
Age? 1.422%** 1.428%** 0.855%** 1.303*** 1.308*** 0.719%**
(0.179) (0.178) (0.113) (0.205) (0.204) (0.140)
HS -0.020 -0.020 0.001 -0.022* -0.021* -0.013
(0.013) (0.013) (0.011) (0.012) (0.012) (0.009)
Some College -0.029** -0.029** 0.002 -0.028** -0.028** -0.010
(0.013) (0.013) (0.010) (0.012) (0.012) (0.009)
BA Degree -0.082***  -0.082*** -0.021** -0.076***  -0.076***  -0.035%**
(0.015) (0.015) (0.010) (0.015) (0.015) (0.011)
Posgraduate Degree S0.117*%%%  -0.117*** -0.031** -0.110%**  -0.109***  -0.047***
(0.015) (0.015) (0.013) (0.015) (0.015) (0.011)
Metropolitan -0.026%**  -0.025*** -0.012* -0.026%**  -0.025*** -0.013**
(0.008) (0.008) (0.006) (0.007) (0.007) (0.006)
Constant 0.576*** 0.577*** 0.364*** 0.515%** 0.516%** 0.352%%**
(0.043) (0.043) (0.039) (0.046) (0.046) (0.036)
State f.e. X X X X X X
Occupation & Industries f.e. X X
Observations 43754 43754 43754 42432 42432 42432
R2 0.066 0.067 0.196 0.058 0.059 0.172

Notes: Coefficients for Equation 1 using April (left panel) and May (right panel) 2020 CPS Data for individuals on
the labor force and with recent unemployment as the dependent variable. Column (1) includes socio-demographic and
job tasks’ characteristics. Column (2) adds the states’ epidemiological conditions as measured by their COVID-19
log exposure, interacted with occupation characteristics. Column (3) adds occupation and industries fixed effects.
All models include state fixed effects. Standard errors from multi-way clustering at the state and occupation level in
parentheses. Statistical significance level: * p<0.1; ** p<0.05; *** p<0.01
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Table A12.2: Cross-Sectional Models: Using Teleworkable definition - Temporary Absent

Dependent = Employed - Absent from Work

‘ April - Mean = 0.071

| May - Mean = 0.050

(eY] (2) 3) () 2) 3)
Face-to-Face 0.010*** 0.006 0.006** 0.006
(0.004) (0.014) (0.003) (0.008)
Teleworkable -0.029*** 0.036 -0.022%** 0.039*
(0.007) (0.023) (0.006) (0.021)
Essential -0.038%** -0.028 -0.023***  -0.046***
(0.007) (0.024) (0.006) (0.013)
Ln(COVID cases) x Face-to-Face 0.000 0.001 -0.000 0.000
(0.002) (0.002) (0.001) (0.001)
Ln(COVID cases) x Teleworkable -0.007** -0.005* -0.006*** -0.005**
(0.003) (0.003) (0.002) (0.002)
Ln(COVID cases) x Essential -0.001 -0.002 0.002 0.002
(0.003) (0.003) (0.001) (0.002)
Fem x Child-U6 0.038%** 0.038***  0.037*** 0.035%** 0.034*** 0.034***
(0.008) (0.008) (0.008) (0.005) (0.005) (0.006)
Child under 6 -0.000 -0.000 0.001 -0.002 -0.002 -0.000
(0.006) (0.006) (0.006) (0.003) (0.003) (0.003)
Female 0.009** 0.009* 0.001 0.010*** 0.010*** 0.007**
(0.004) (0.004) (0.003) (0.003) (0.003) (0.003)
Black 0.005 0.005 0.006 0.005 0.005 0.006
(0.005) (0.006) (0.005) (0.005) (0.005) (0.005)
Hispanic -0.006 -0.006 -0.008 -0.003 -0.003 -0.003
(0.010) (0.010) (0.009) (0.005) (0.005) (0.004)
Age -0.006 -0.010 0.041 -0.041 -0.044 -0.052
(0.089) (0.089) (0.079) (0.072) (0.072) (0.067)
Age? 0.070 0.073 0.027 0.100 0.102 0.118*
(0.104) (0.104) (0.091) (0.076) (0.076) (0.070)
HS 0.002 0.002 0.009 -0.007 -0.007 -0.004
(0.008) (0.008) (0.009) (0.007) (0.007) (0.008)
Some College -0.011 -0.011 0.001 0.000 0.001 0.004
(0.008) (0.008) (0.010) (0.008) (0.008) (0.008)
BA Degree -0.035%**  -0.035*** -0.015 -0.017** -0.017** -0.008
(0.008) (0.008) (0.011) (0.007) (0.007) (0.007)
Posgraduate Degree -0.054***  -0.054***  -0.026** | -0.032***  -0.032*** -0.015**
(0.011) (0.010) (0.012) (0.007) (0.007) (0.006)
Metropolitan -0.008 -0.008 -0.003 -0.003 -0.002 0.002
(0.008) (0.008) (0.008) (0.005) (0.005) (0.005)
Constant 0.1227%** 0.123***  (0.085*** 0.081*** 0.0817*** 0.052%***
(0.019) (0.019) (0.031) (0.015) (0.015) (0.018)
State f.e. X X X X X X
Occupation & Industries f.e. X X
Observations 43754 43754 43754 42432 42432 42432
R? 0.023 0.023 0.074 0.016 0.016 0.062

Notes: Coefficients for Equation 1 using April (left panel) and May (right panel) 2020 CPS Data for individuals on the
labor force and with temporary absent from work as the dependent variable. Column (1) includes socio-demographic
and job tasks’ characteristics. Column (2) adds the states’ epidemiological conditions as measured by their COVID-
19 log exposure, interacted with occupation characteristics. Column (3) adds occupation and industries fixed effects.
All models include state fixed effects. Standard errors from multi-way clustering at the state and occupation level in
parentheses. Statistical significance level: * p<0.1; ** p<0.05; *** p<0.01
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A.13 Oaxaca-Blinder Decomposition: Additional Exercises

This section shows full results of Oaxaca-Blinder decompositions discussed in Section 6. Tables A13.1 and A13.3
show the full decomposition results for Model A, B, and C, respectively, in the corresponding panel. Tables A13.2
and A13.4 report the share of variation explained by sorting across five top-level categories in the Census occupational
classification system for Model B and C: “Management, Business, Science, and Arts”, “Service”, “Sales and Office”,
“Natural Resources, Construction, and Maintenance”, “Production, Transportation, and Material Moving”. We also
show the exercises of replacing our Remote Work index with Teleworkable (Dingel and Neiman 2020) for Model A
(both April 2020 and May 2020 sample) in Table A13.5. Finally, Table A13.6 and A13.7 replicate using 2019 CPS
data, showing the pre-epidemic decomposition results.
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