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1 INTRODUCTION
Since the onset of the COVID-19 pandemic, households have experienced significant disrup-

tions that could potentially have long-lasting economic and social implications. In particular, it is 
well documented that the pandemic has had an unequal impact on employment with respect to 
income, race, and education and has contributed to a widening of pre-existing disparities.1 In this 
article, we adopt a more comprehensive approach by investigating how these employment gaps 
relate to socio-demographic gradients in the impact of the pandemic on household consumption, 
which, to the best of our knowledge, remains an open question. Specifically, we find significant 
differences across racial, income, and education groups regarding the incidence of food insecurity 
and the reliance on social insurance programs and other forms of government assistance during 
the pandemic.

To implement our approach, we rely on data from the first 36 weeks of the Census Bureau’s 
Household Pulse Survey, which contains information on employment, housing, food sufficiency, 
spending patterns, and educational changes.2 We supplement this survey data with information 

This article investigates the socio-demographic differences in household responses to the COVID-19 
pandemic regarding employment and consumption. We find that the significant racial disparities in 
employment observed during the pandemic can be explained, in part, by differences in household income, 
composition, education, and occupational sorting. Nonetheless, we document pervasive racial, income, 
and educational gradients when focusing on household food insecurity and individuals’ reliance on social 
insurance programs and other government assistance during the pandemic. Overall, our results highlight 
that the disparities observed for household income and education tend to be the most significant and most 
pervasive following the onset of the COVID-19 crisis. (JEL J21, J24, J63, I38)
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on state-level COVID-19 cases and death counts and average mobility changes relative to February 
2020 for each corresponding week captured in the Pulse retrieved from the COVID Tracking Project 
and Google’s Mobility Reports, respectively. Furthermore, we use Current Population Survey (CPS) 
data to control for pre-pandemic trends when focusing on outcomes for which there is information 
available before the onset of the COVID-19 pandemic. Combining these data sources, we identify 
the differential impact of the pandemic across socio-demographic groups by implementing a 
regression-based methodology that allows us to control for differences in individual and household 
characteristics and state-specific differences related to containment of the virus. 

First, we focus on trends in employment and earnings losses experienced during the pandemic. 
We find significant disparities in earnings losses with respect to household income and respondents’ 
education and race that persist after controlling for other household and respondents’ characteris-
tics. This finding is consistent with the socio-demographic differences in the decline in employment 
rates observed during the pandemic. Furthermore, we find that racial and education disparities in 
employment and earnings losses go away once we control for household income. The elimination 
of the racial gap in earning losses during the pandemic once we control for household income can 
be attributable to the strong relationship between household income and workers’ ability to work 
from home documented in Mongey, Pilossoph and Weinberg (2020) and Blau, Koebe, and 
Meyerhofer (2020). To substantiate this argument, we corroborate that those individuals living in 
households at the lower quintiles of the income distribution and without a bachelor’s degree were 
significantly less likely to experience a switch to telework during the pandemic, which persists after 
controlling for occupation. This result is in line with the decomposition results in Montenovo et al. 
(2020), indicating that a significant part of the socio-demographic gradients in employment losses 
is because of differences in pre-pandemic occupational sorting, which is strongly related to workers’ 
ability to work from home. 

Second, we analyze the different types of non-employment related to the pandemic. We find 
that non-employment due to business responses to the pandemic and symptoms associated with 
COVID-19 was more prevalent among Blacks and Hispanics, individuals in households in the 
bottom quintiles of the income distribution, and individuals without a bachelor’s degree. After 
controlling for other socio-demographic and household characteristics and respondents’ occupa-
tions, these disparities persist. The patterns observed regarding non-employment due to business 
responses to the pandemic are consistent with the socio-demographic gradients reported in Adams- 
Prassl et al. (2020) and Montenovo et al. (2020) related to job losses and layoffs experienced during 
the pandemic. Similarly, the patterns observed in non-employment due to symptoms associated 
with COVID-19 are consistent with the racial disparities documented by Angelucci et al. (2020) 
and Papageorge et al. (2020) regarding individual adoption of self-protective behavior and reflective 
of the uneven spread of the virus across socio-demographic groups. 

We also find similar income and education gradients in the impact of the pandemic on non- 
employment as it relates to the childcare needs of the household. However, racial differences in 
household composition explain the disparity across households observed initially from childcare 
needs inducing non-employment. Furthermore, the pandemic has widened a pre-existing gender 
gap in non-employment because of the need to provide childcare for children in the household. 
Women were significantly more likely than men to report childcare needs as the reason for non- 
employment during the pandemic, even after controlling for pre-pandemic trends. This finding 
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corroborates that, besides differences in occupational sorting, the increased demand for home 
childcare has contributed to the adverse impact of the pandemic on women’s employment rates 
documented in Alon et al. (2020) and Montenovo et al. (2020).

Finally, we analyze two measures of consumption disparity. The first pertains to the incidence 
of food insufficiency experienced by households during the pandemic. The second involves house-
hold sources of spending income to mitigate income losses during the pandemic. In terms of food 
insufficiency, the pandemic had a more adverse impact on Black and Hispanic households, respon-
dents without a bachelor’s degree, and households in the lower quintiles of the income distribution. 
We follow Moffitt and Ziliak (2020) and Ziliak (2020) in using information from the December 
Food Security Supplement of the CPS to corroborate that the adverse impact documented among 
these socio-demographic groups during the pandemic significantly worsened pre-pandemic dis-
parities in food insecurity, mainly across income quintiles and education groups. 

We then investigate the different buffers used by households to face the income shock generated 
by the pandemic. We find that the socio-demographic groups with a higher share of households 
experiencing employment income losses during the pandemic relied significantly more on borrow-
ing from family and friends and the economic impact payment (EIP) than the socio-demographic 
groups with a lower share of households experiencing employment income losses. When investigat-
ing how the EIP was spent, we find that households in socio-demographic groups more likely to 
receive these transfers used the money to cover food expenditures and utilities. We find similar gaps 
in the percentage of households saving this additional income. This share increases monotonically 
with household income and respondents’ education and is higher for White respondents’ house-
holds than for their non-White counterparts. 

Given that the reliance on unemployment insurance (UI) as a spending income source does 
not reflect the disparities documented in employment income losses, we analyze differences in the 
demand for and receipt of these benefits. We find that while the education, income, and race gra-
dients of the respondents applying for UI benefits are consistent with the disparities documented 
for employment income losses, these disparities are reversed when we focus on the percentage of 
respondents who reported receiving UI benefits conditional on applying for them. This finding 
aligns with the criticism raised in Bitler, Hoynes, and Schanzenbach (2020) that social insurance 
programs in the United States have not effectively responded to the unmet needs of relatively more 
disadvantaged households during the pandemic. The authors argue that these programs’ short-
comings are attributable primarily to delays, coverage gaps, and the magnitude of benefits—particu-
larly related to UI. 

The remainder of the article is organized as follows. Section 2 describes the data sources and 
empirical strategy used in our analysis. Section 3 presents trends in employment during the pan-
demic. Section 4 describes our findings related to the incidence of food insufficiency and the dif-
ferent spending income sources used by households during the pandemic. Section 5 concludes.

2 DATA AND EMPIRICAL STRATEGY
2.1 Data Sources

The dataset used in this article is obtained from the public-use files covering weeks 1-36 of the 
Household Pulse Survey (hereafter the Pulse), spanning April 23, 2020, to August 30, 2021.3 The 
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Pulse is an online survey created by the U.S. Census Bureau in collaboration with other federal 
agencies to collect timely data on household responses to the COVID-19 pandemic regarding 
employment, housing, food sufficiency, spending patterns, travel plans, housing, application for 
and receipt of benefits from social insurance programs, and educational changes. The survey was 
carried out in three main phases and is nationally representative when using the weights provided 
by the Census Bureau.4 Thus, we primarily use the combination of household-level and individual- 
level information on employment and consumption provided in the Pulse to document socio- 
demographic disparities in the pandemic’s impact. 

The use of alternative data collection methods during the pandemic was necessary due to the 
limitations lockdowns imposed on institutions’ ability to conduct face-to-face interviews. For 
instance, Adams-Prassl et al. (2020) use COVID Inequality data, which was collected through an 
online survey conducted around April 9-14, 2020, for the United States, United Kingdom, and 
Germany, with sample sizes of 4,000, 4,931, and 4,002, respectively. This data source is comparable 
to nationally representative data such as the CPS (United States), Labour Force Survey (United 
Kingdom), and Socio-Economic Panel (Germany). Angelucci et al. (2020) use nine waves of the 
Understanding America Study, which is a nationally representative online panel of 6,922 U.S. adults 
spanning March 10-July 21, 2020.5 A potential shortcoming of mobile/online data collection relates 
to the extent to which there could exist sample selection bias due to disparate response patterns 
across different socio-demographic groups. To address this, the Census Bureau has consistently 
provided sampling weights in each release of the public-use files. These weights have been con-
structed and shown to mitigate such non-response bias (Peterson et al., 2021).6 Throughout the 
analysis implemented in this article, we use these sampling weights. 

To control for state-level differences in the spread of the virus and containment measures, we 
supplement the Pulse data with state-level information on (i) the number of COVID-19 cases from 
the COVID Tracking Project and CDC Case Surveillance public-use data and (ii) mobility from 
Google’s Mobility Reports. The Mobility Reports have been used for cross-country analysis to capture 
changes in mobility in response to lockdowns to assess the degree of compliance with this type of 
containment measure, as in Bargain and Aminjonov (2020). Trends by socio-demographic groups 
and regions are presented in the appendix. We also supplement the Pulse information with CPS 
data from January 2019 to August 2021 for outcomes captured in both datasets. CPS data allow 
us to control pre-pandemic trends in these variables to capture how the pandemic has widened 
pre-existing gaps. 

The article explores disparities related to education, race, gender, and income. Specifically, we 
use income quintiles defined using the income brackets provided in the Pulse and following 2019 
mean quintile incomes in the January 13, 2021, update of Donovan, Labonte and Dalaker (2016): 
(i) The bottom quintile includes the income bracket with household income lower than $25,000; 
(ii) the second quintile includes the income brackets with household income between $25,000 and 
$50,000; (iii) the third quintile includes the income bracket with household income between $50,000 
and $75,000; (iv) the fourth quintile includes the income brackets with household income between 
$75,000 and $150,000; and (v) the top quintile includes the income brackets with household income 
higher than $150,000.7 

To analyze trends in employment during the pandemic, we use data available in the Pulse 
regarding job losses, changes in work arrangements, and employment interruptions. We also use 
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data from the CPS to document how these trends differ before and after the pandemic and to con-
trol for occupation-specific fixed effects. For employment interruptions associated with the pan-
demic, we focus on three main types of non-employment experienced during the pandemic: 
non-employment due to (i) business responses to the pandemic, (ii) the onset of COVID-19 symp-
toms, and (iii) meeting childcare needs. Even though information on individuals’ employment status 
was collected throughout the 36 weeks we use from the Pulse, information on the three types of 
non-employment we focus on is available only until the end of week 27 (ending on March 29, 2021).

When focusing on outcomes related to household consumption, we delve into three essential 
aspects collected in the Pulse. The first one pertains to the incidence with which households expe-
rienced food insufficiency during the pandemic. We supplement the Pulse information on food 
security during the pandemic with the CPS Food Security Supplement for 2018 and 2019, exploiting 
the fact that relevant information is available in both surveys to control for pre-pandemic trends 
in food insufficiency. This is similar to the approach implemented in Ziliak (2020), Moffitt and 
Ziliak (2020), and Bitler, Hoynes, and Schanzenbach (2020). The second aspect relates to how house-
holds used EIPs received during the pandemic, as the Pulse contains such information for weeks 
7-12 of the survey. Finally, we focus on gaps in applying for and receiving UI benefits. 

2.2 Empirical Strategy

In general, for outcomes observed only during the pandemic, we implement the following linear 
regression model to quantify the differential impact of the pandemic across socio-demographic 
groups: 

 Yit = α + βGGi + βXit + ηt + ηs + vst + eit ,

where Gi includes indicators of individual i’s socio-demographic characteristics including education, 
race, and income quintile, and Xit denotes other socio-demographic characteristics for individuals 
and households. Furthermore, ηt denotes time-specific fixed effects (survey week fixed effects for 
Pulse data and month fixed effects for CPS data), ηs denotes state fixed effects, and vst denotes time- 
varying state characteristics. Among the latter, we consider the total number of new COVID-19 
cases reported in state s during period t and the different indices of geographic mobility documented 
for state s during period t. Thus, for socio-demographic group G, the coefficient of interest through-
out the analysis is captured by βG.

When supplementing Pulse data with CPS data to include information on months before the 
onset of the pandemic, we consider a variation of the specification implemented in Angelucci et al. 
(2020). Specifically, we implement the following linear regression model: 

 Yit = α + γPostt + βGGi + βGtPostt × Gi + βXit + ηt + ηs + vst + eit ,

where Postt indicates whether t corresponds to a pandemic month (after March 2020). Thus, for 
socio-demographic group G, the coefficient of interest throughout the analysis is captured by βGt , 
as it captures the differential impact of the pandemic on group G when accounting for pre-existing 
gaps in the relevant outcome.
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3 EMPLOYMENT
This section presents analysis of the impact of the COVID-19 pandemic on (i) the incidence of 

employment income losses, (ii) changes in work arrangements, and (iii) individuals’ employment 
status during the week before the Pulse interview. Among those who were not working during the 
survey’s reference period, we further investigate the reasons for non-employment, including 
experiencing COVID-19 symptoms, business closures associated with the pandemic, and meeting 
childcare needs.

3.1 Employment Income Losses

Overall, approximately 48 percent of households experienced a loss in employment income 
since March 13, 2020. However, there exist noticeable differences in the incidence of income losses 
across household characteristics. Figure 1 presents the fraction of households within each socio- 
demographic group that reported an employment income loss since the onset of the COVID-19 
crisis. 

A. Education B. Income quintile

C. Race D. Number of children

Figure 1
Household Loss of Employment Income Since March 13, 2020

NOTE: Averages across all available weeks are reported. 
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There are significant differences in the incidence of household employment income losses by 
education group. About 58 percent of households where the respondent has less than a high school 
diploma reported a drop in employment income since the pandemic’s start compared with about 
only 39 percent of households where the respondent has a bachelor’s degree or higher. Table 1 shows 
the results after controlling for additional characteristics such as household income, respondent 
age, state-level mobility changes, and state-level average new COVID-19 cases and deaths. The 
education gradient in the incidence of employment income losses is non-monotonic among house-
holds where the respondent does not have a bachelor’s degree. Additionally, Table 1 shows that 
those households were more likely to experience an employment income loss during the pandemic 
than households where the respondent was a college graduate; the incidence of income losses was 
slightly higher among households of respondents with some college (7.4 percentage points) than 

(1) (2) (3) (4) (5) (6) (7) (8)
�(Black) 0.114∗∗∗ 0.080∗∗∗ 0.100∗∗∗ 0.077∗∗∗ 0.054∗∗∗ 0.053∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
�(Hispanic) 0.164∗∗∗ 0.129∗∗∗ 0.139∗∗∗ 0.121∗∗∗ 0.076∗∗∗ 0.075∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
�(Other race) 0.007 0.015∗∗∗ 0.027∗∗∗ 0.026∗∗∗ -0.010∗ -0.011∗∗

(0.005) (0.005) (0.006) (0.005) (0.005) (0.005)
�(Bottom quintile) 0.244∗∗∗ 0.212∗∗∗ 0.178∗∗∗ 0.186∗∗∗ 0.196∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005)
�(Second quintile) 0.208∗∗∗ 0.183∗∗∗ 0.153∗∗∗ 0.166∗∗∗ 0.174∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
�(Third quintile) 0.159∗∗∗ 0.143∗∗∗ 0.118∗∗∗ 0.131∗∗∗ 0.138∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
�(Fourth quintile) 0.099∗∗∗ 0.092∗∗∗ 0.077∗∗∗ 0.086∗∗∗ 0.089∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Less than high school diploma) 0.192∗∗∗ 0.147∗∗∗ 0.084∗∗∗ 0.039∗∗∗ 0.047∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008)
�(High school graduate) 0.112∗∗∗ 0.096∗∗∗ 0.047∗∗∗ 0.028∗∗∗ 0.035∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Some college) 0.135∗∗∗ 0.124∗∗∗ 0.089∗∗∗ 0.069∗∗∗ 0.074∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
Household size 0.065∗∗∗ 0.065∗∗∗

(0.002) (0.002)
Number of children -0.031∗∗∗ -0.031∗∗∗

(0.002) (0.002)
�(Female respondent) -0.012∗∗∗ -0.012∗∗∗

(0.002) (0.002)
�(Married respondent) -0.034∗∗∗ -0.033∗∗∗

(0.003) (0.003)
State average mobility, retail 0.052 0.054

(0.110) (0.110)
State average mobility, transit -0.142 -0.140

(0.101) (0.101)
State average mobility, grocery -0.019 -0.020

(0.099) (0.099)
State average mobility, workplaces 0.083 0.084

(0.082) (0.082)
State average mobility, residential 0.001 0.004

(0.096) (0.096)
State average number of new cases -0.017 -0.018

(0.012) (0.012)
�(At least 1 adult switching to telework) 0.024∗∗∗

(0.003)
Constant 0.367∗∗∗ 0.242∗∗∗ 0.305∗∗∗ 0.237∗∗∗ 0.289∗∗∗ 0.211∗∗∗ 0.070∗∗∗ 0.054∗∗∗

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.014) (0.014)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
N 834,165 834,165 834,165 834,165 834,165 834,165 834,165 834,165

Table 1
Household Probability of Employment Income Loss
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among households of high school dropouts (4.7 percentage points) and high school graduates 
(3.5 percentage points).

The incidence of employment income losses during the COVID-19 pandemic monotonically 
decreases with household income. Approximately 57 percent of households in the bottom quintile 
of the income distribution reported experiencing a loss in employment income since March 13, 
2020, while that number dropped to 33 percent for households in the top quintile of the income 
distribution. Table 1 shows that this income gradient persists after controlling for other socio- 
demographic characteristics and average state-level mobility and COVID-19 cases. Specifically, 
we find that households in the bottom quintile were 19.6 percentage points more likely to experi-
ence a loss in employment income during the pandemic than households in the top quintile of the 
income distribution. 

There are also substantial racial differences in income losses due to the pandemic. Approximately 
43 percent of White respondents’ households reported a decline in employment income during 
the pandemic; this climbs to 55 percent and 60 percent of Black and Hispanic respondents’ house-
holds, respectively. The results in Table 1 show that these racial differences in income losses persist 
after controlling for household income and composition, respondent education, and changes in 
work arrangements. Specifically, we find that the probability of an employment income loss among 
Black and Hispanic respondents’ households was 5.3 percentage points and 7.5 percentage points 
higher, respectively, than among White respondents’ households.

3.2 Changes in Work Arrangements

Adams-Prassl et al. (2020) find that the share of tasks that can be done from home is a strong 
predictor of the percentage of workers who have experienced a job loss during the pandemic, 
explaining up to 69 percent of the variation in COVID-19-related job losses in the United States. 
Given the socio-demographic patterns presented above regarding the incidence of household 
employment income losses since the start of the pandemic, it is pertinent to investigate whether 
there are comparable patterns in changes in household work arrangements. Figure 2 presents the 
differences in the ability of adults in respondent households to switch from in-person work to work 
from home by education, income, race, and the number of children in the household. Table 2 
presents the results from implementing a linear probability model (LPM) on the incidence that at 
least one adult in the respondent’s household switched their typical in-person work to telework 
during the pandemic.

Approximately 15 percent of households where the respondent has less than a high school 
diploma reported at least one adult household member substituting their typical in-person work 
for telework. In contrast, more than 60 percent of households where the respondent has a bachelor’s 
degree or higher reported at least one adult household member starting to work from home during 
the pandemic. The LPM results suggest that the probability of at least one adult in the household 
switching to telework during the pandemic is 33.4 percentage points lower for households where 
the respondent does not have a high school diploma compared with those where the respondent 
has a bachelor’s degree or higher.

We also find a sharp income gradient in the incidence of at least one adult household member 
starting working from home due to the pandemic. Approximately 13 percent of households at the 
bottom of the income distribution reported at least one adult teleworking due to the pandemic. In 
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contrast, approximately 70 percent of households at the top of the distribution reported at least 
one adult switching between in-person work and telework. The LPM results show that the proba-
bility of experiencing at least one adult switching to telework during the pandemic is 41.9 percentage 
points lower for households in the bottom quintile of the distribution relative to households in the 
top quintile.

Similar to the differences in the incidence of employment income losses, Figure 2 shows that 
there are also noticeable racial differences in the incidence of changes in household work arrange-
ments. Around 33 percent of Black and Hispanic respondents’ households had at least one adult 
teleworking due to the pandemic. In contrast, about 45 percent of White respondents’ households 
did. Column 1 of Table 2 shows racial disparity in the probability of at least one adult switching to 
telework during the pandemic. The probability is 7.1 percentage points and 9.5 percentage points 
lower for Black and Hispanic respondents’ households, respectively, compared with their White 
counterparts. However, after controlling for household income and respondents’ education, these 

A. Education B. Income quintile

C. Race D. Number of children

Figure 2
Changes in Household Work Arrangements

NOTE: Averages across weeks are reported. Information on changes in household members’ work arrangements is available 
only in Phase 2 and Phase 3 of the survey: The question explicitly defines telework as working from home and asks whether 
any adult in the household has substituted some or all of their typical in-person work for telework because of the pandemic 
(including the respondent) with the options being (a) yes, at least one adult, (b) no, no adults have substituted their typical 
in-person work for telework, and (c) no, there has been no change in telework. 
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racial differences are eliminated, which means that the racial gap is attributable to the ability of 
households to change their work arrangements, thus indicating that such racial disparity is driven 
by racial gaps in income and education and not by race per se. 

We supplement the Pulse’s household-level data on changes in adult work arrangements with 
individual-level data from the CPS on changing to telework during the pandemic. Table 3 presents 
the results from implementing an LPM on respondents’ changes in work arrangements. Using the 
CPS data allows us to control for occupation fixed effects, which are of particular importance given 
the observed relationship between worker occupation and the ability to work from home docu-

(1) (2) (3) (4) (5) (6) (7)
�(Black) -0.071∗∗∗ 0.026∗∗∗ –0.027∗∗∗ 0.030∗∗∗ 0.019∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
�(Hispanic) –0.089∗∗∗ 0.011∗∗∗ 0.000 0.045∗∗∗ 0.029∗∗∗

(0.004) (0.004) (0.004) (0.003) (0.004)
�(Other race) 0.097∗∗∗ 0.078∗∗∗ 0.035∗∗∗ 0.040∗∗∗ 0.028∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005)
�(Bottom quintile) –0.554∗∗∗ –0.555∗∗∗ –0.404∗∗∗ –0.419∗∗∗

(0.003) (0.004) (0.004) (0.004)
�(Second quintile) –0.483∗∗∗ –0.483∗∗∗ –0.355∗∗∗ –0.362∗∗∗

(0.003) (0.003) (0.003) (0.004)
�(Third quintile) –0.365∗∗∗ –0.365∗∗∗ –0.270∗∗∗ –0.272∗∗∗

(0.003) (0.003) (0.003) (0.004)
�(Fourth quintile) –0.181∗∗∗ –0.180∗∗∗ –0.130∗∗∗ –0.129∗∗∗

(0.003) (0.003) (0.003) (0.003)
�(Less than high school diploma) –0.479∗∗∗ –0.477∗∗∗ –0.321∗∗∗ –0.334∗∗∗

(0.006) (0.006) (0.006) (0.006)
�(High school graduate) –0.418∗∗∗ –0.415∗∗∗ –0.294∗∗∗ –0.298∗∗∗

(0.003) (0.003) (0.003) (0.003)
�(Some college) –0.266∗∗∗ -0.263∗∗∗ -0.179∗∗∗ -0.186∗∗∗

(0.002) (0.002) (0.002) (0.002)
Household size 0.021∗∗∗

(0.001)
Number of children -0.007∗∗∗

(0.002)
�(Female respondent) 0.005∗∗

(0.002)
�(Married respondent) -0.039∗∗∗

(0.002)
State average mobility, retail -0.061

(0.094)
State average mobility, transit -0.098

(0.086)
State average mobility, grocery 0.055

(0.085)
State average mobility, workplaces -0.050

(0.070)
State average mobility, residential -0.126

(0.083)
State average number of new cases 0.010

(0.010)
Constant 0.280∗∗∗ 0.608∗∗∗ 0.518∗∗∗ 0.601∗∗∗ 0.521∗∗∗ 0.683∗∗∗ 0.657∗∗∗

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.011)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 834,972 834,972 834,972 834,972 834,972 834,972 834,972

Table 2
At Least One Adult in the Household Switched to Telework During the Pandemic



Flores and Gayle Federal Reserve Bank of St. Louis REVIEW . Fourth Quarter 2022

234

mented in Adams-Prassl et al. (2020). We corroborate that differences in occupation matter: We 
find that race, income, and education disparities are reduced in magnitude and statistical significance 
(in the case of race) once we control for occupation-specific fixed effects. 

3.3 Employment Status

The analysis has centered on the impact of the pandemic on employment at the household level. 
The investigation is now focused on the effects of COVID-19 on individual respondents’ work status 
during the week before the survey. Figure 3 presents how the employment rate differs across socio- 
demographic groups over the weeks spanned by the Pulse.

Overall and averaging across all survey weeks available, 63 percent of respondents 18 to 65 years 
of age worked during the seven days before the survey interview. However, there are noticeable 
differences in employment rates by education, income quintile, race, marital status, gender, and 
number of children in the household. Table 4 presents the results from estimating a LPM on respon-
dents’ employment status during the pandemic.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
�(Black) –0.061∗∗∗ –0.011∗∗∗ –0.017∗∗∗ 0.006∗∗ –0.018∗∗∗ 0.002 0.002 0.013∗∗∗

(0.003) (0.002) (0.003) (0.002) (0.002) (0.002) (0.003) (0.002)
�(Hispanic) –0.140∗∗∗ –0.041∗∗∗ –0.087∗∗∗ –0.022∗∗∗ –0.040∗∗∗ –0.013∗∗∗ –0.011∗∗∗ 0.004∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Other race) 0.070∗∗∗ 0.044∗∗∗ 0.071∗∗∗ 0.045∗∗∗ 0.042∗∗∗ 0.032∗∗∗ 0.053∗∗∗ 0.039∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(Bottom quintile) –0.297∗∗∗ –0.141∗∗∗ –0.273∗∗∗ –0.137∗∗∗ –0.148∗∗∗ –0.102∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(Second quintile) –0.279∗∗∗ –0.139∗∗∗ –0.258∗∗∗ –0.136∗∗∗ –0.145∗∗∗ –0.104∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.003) (0.002)
�(Third quintile) –0.228∗∗∗ –0.124∗∗∗ –0.212∗∗∗ –0.121∗∗∗ –0.124∗∗∗ –0.094∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Fourth quintile) –0.135∗∗∗ –0.082∗∗∗ –0.126∗∗∗ –0.080∗∗∗ –0.073∗∗∗ –0.061∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Less than high school diploma) –0.416∗∗∗ –0.225∗∗∗ –0.396∗∗∗ –0.218∗∗∗ –0.324∗∗∗ –0.184∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(High school graduate) –0.356∗∗∗ –0.208∗∗∗ –0.348∗∗∗ –0.206∗∗∗ –0.296∗∗∗ –0.181∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Some college) –0.280∗∗∗ –0.171∗∗∗ –0.274∗∗∗ –0.168∗∗∗ –0.238∗∗∗ –0.150∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Female respondent) 0.038∗∗∗ 0.033∗∗∗

(0.001) (0.002)
�(Married respondent) 0.007∗∗∗ –0.001

(0.001) (0.001)
Household size –0.028∗∗∗ –0.019∗∗∗

(0.001) (0.001)
Number of children 0.022∗∗∗ 0.017∗∗∗

(0.001) (0.001)
State average mobility, retail –0.069 –0.052

(0.052) (0.049)
State average mobility, transit –0.346∗∗∗ –0.341∗∗∗

(0.045) (0.042)
State average mobility, grocery 0.264∗∗∗ 0.245∗∗∗

(0.040) (0.037)
State average mobility, workplaces 0.077 0.098∗∗

(0.049) (0.046)
State average mobility, residential 0.247∗∗∗ 0.252∗∗∗

(0.063) (0.059)
State average number of new cases 0.075∗∗∗ 0.081∗∗∗

(0.023) (0.022)
Constant 0.245∗∗∗ 0.389∗∗∗ 0.402∗∗∗ 0.462∗∗∗ 0.440∗∗∗ 0.475∗∗∗ 0.395∗∗∗ 0.456∗∗∗ 0.439∗∗∗ 0.472∗∗∗ 0.554∗∗∗ 0.557∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.004) (0.005) (0.005) (0.005) (0.004) (0.005) (0.007) (0.007)
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Month fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Occupation fixed effects No Yes No Yes No Yes No Yes No Yes No Yes
N 431,669 431,669 431,669 431,669 431,669 431,669 431,669 431,669 431,669 431,669 431,669 431669

Table 3
Individual Switched to Telework During the Pandemic, Aggregating Occupation Code to a Two-Digit Code 
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The education panel of Figure 3 shows that the employment rate was higher among workers 
with a bachelor’s degree (remaining steadily above 70 percent) than among workers without a 
bachelor’s degree (oscillating between 40 percent and 50 percent during the pandemic). We find 
that respondents without a bachelor’s degree were less likely than those with a bachelor’s degree to 
report being employed during the week before the interview. Specifically, Column 7 of Table 4 shows 
that respondents without a high school diploma were 15.7 percentage points less likely to report 
having worked during the pandemic than those with a bachelor’s degree when we control for other 
socio-demographic characteristics and household income and composition. We use data from the 
CPS covering December 2019 to December 2020 to control for pre-pandemic trends. Column 8 of 
Table 5 shows that relative to pre-COVID months, the employment of respondents with a high 
school diploma and those with some college was more adversely impacted by the pandemic than 
than the employment of those with a bachelor’s degree. 

The income gradients documented so far persist when looking at individual respondents’ 
employment status. Focusing on the two extremes of the income distribution, the income panel in 
Figure 3 shows the employment rate was substantially higher among workers living in households 
in the top quintile (above 77 percent) than among workers living in households in the bottom quin-
tile (around 33-42 percent). The LPM results presented in Table 4 show that the income gradients 
persist after controlling for other socio-demographic characteristics, survey week fixed effects, and 

A. Education B. Income quintile C. Race

D. Marital status E. Gender F. Number of children

Figure 3
Respondent Worked in the Past Seven Days

NOTE: Equally weighted five-survey-week moving averages are presented. 
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state fixed effects. In particular, Table 4 shows that respondents in households in the bottom quintile 
of the income distribution were almost 37.1 percentage points less likely to be employed during 
the pandemic than respondents in households in the top quintile of the income distribution. 
Through a pre- and post-pandemic comparison using CPS data from 2019 and 2020, we corroborate 
that respondents in households in the bottom two quintiles of the income distribution were more 
adversely affected by the pandemic than respondents in households in the top quintile of the income 
distribution. 

(1) (2) (3) (4) (5) (6) (7)
�(Black) -0.093∗∗∗ -0.012∗∗∗ -0.063∗∗∗ -0.008∗∗∗ -0.002

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Hispanic) -0.078∗∗∗ -0.003 -0.019∗∗∗ 0.016∗∗∗ 0.005∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Other race) 0.014∗∗∗ 0.011∗∗∗ -0.014∗∗∗ -0.005 -0.013∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
�(Bottom quintile) -0.432∗∗∗ -0.429∗∗∗ -0.355∗∗∗ -0.371∗∗∗

(0.003) (0.003) (0.003) (0.004)
�(Second quintile) -0.227∗∗∗ -0.225∗∗∗ -0.165∗∗∗ -0.176∗∗∗

(0.003) (0.003) (0.003) (0.003)
�(Third quintile) -0.136∗∗∗ -0.135∗∗∗ -0.090∗∗∗ -0.097∗∗∗

(0.003) (0.003) (0.003) (0.003)
�(Fourth quintile) -0.057∗∗∗ -0.056∗∗∗ -0.031∗∗∗ -0.035∗∗∗

(0.002) (0.002) (0.002) (0.002)
�(Less than high school diploma) -0.320∗∗∗ -0.311∗∗∗ -0.180∗∗∗ -0.157∗∗∗

(0.005) (0.006) (0.005) (0.006)
�(High school graduate) -0.214∗∗∗ -0.209∗∗∗ -0.124∗∗∗ -0.113∗∗∗

(0.002) (0.002) (0.002) (0.002)
�(Some college) -0.147∗∗∗ -0.143∗∗∗ -0.088∗∗∗ -0.087∗∗∗

(0.002) (0.002) (0.002) (0.002)
Age -0.004∗∗∗

(0.000)
Household size -0.010∗∗∗

(0.001)
Number of children 0.004∗∗∗

(0.001)
�(Female respondent) -0.059∗∗∗

(0.002)
�(Married respondent) 0.007∗∗∗

(0.002)
State average mobility, retail 0.052

(0.060)
State average mobility, transit -0.048

(0.046)
State average mobility, grocery -0.047

(0.044)
State average mobility, workplaces 0.279∗∗∗

(0.046)
State average mobility, residential -0.026

(0.052)
State average number of new cases -0.008

(0.013)
Constant 0.611∗∗∗ 0.782∗∗∗ 0.730∗∗∗ 0.783∗∗∗ 0.744∗∗∗ 0.816∗∗∗ 1.101∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.010)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 1,687,394 1,687,394 1,687,394 1,687,394 1,687,394 1,739,544 1,687,394

Table 4
Employment, 2020 
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(1) (2) (3) (4) (5) (6) (7) (8)
�(Black) -0.063∗∗∗ -0.002 -0.037∗∗∗ 0.005∗∗∗ 0.008∗∗∗ 0.010∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Hispanic) -0.020∗∗∗ 0.033∗∗∗ 0.047∗∗∗ 0.068∗∗∗ 0.069∗∗∗ 0.075∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Other race) -0.031∗∗∗ -0.020∗∗∗ -0.038∗∗∗ -0.025∗∗∗ -0.024∗∗∗ -0.020∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.001) (0.001)
�(Pandemic month) -0.019∗∗∗ -0.011∗∗∗ -0.018∗∗∗ -0.005 -0.011∗∗∗ 0.000 -0.009∗∗∗ -0.009∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.004)
�(Pandemic month)×�(Black) -0.025∗∗∗ -0.021∗∗∗ -0.022∗∗∗ -0.020∗∗∗ -0.016∗∗∗ -0.015∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(Pandemic month)×�(Hispanic) -0.025∗∗∗ -0.023∗∗∗ -0.028∗∗∗ -0.026∗∗∗ -0.025∗∗∗ -0.025∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Pandemic month)×�(Other race) -0.019∗∗∗ -0.021∗∗∗ -0.022∗∗∗ -0.023∗∗∗ -0.022∗∗∗ -0.023∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(Bottom quintile) -0.365∗∗∗ -0.371∗∗∗ -0.308∗∗∗ -0.297∗∗∗ -0.317∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Second quintile) -0.157∗∗∗ -0.163∗∗∗ -0.115∗∗∗ -0.107∗∗∗ -0.121∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Third quintile) -0.074∗∗∗ -0.079∗∗∗ -0.045∗∗∗ -0.040∗∗∗ -0.050∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Fourth quintile) -0.020∗∗∗ -0.023∗∗∗ -0.004∗∗∗ -0.001 -0.007∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Bottom quintile) -0.028∗∗∗ -0.023∗∗∗ -0.019∗∗∗ -0.013∗∗∗ -0.013∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Pandemic month)×�(Second quintile) -0.041∗∗∗ -0.036∗∗∗ -0.032∗∗∗ -0.027∗∗∗ -0.027∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Pandemic month)×�(Third quintile) -0.031∗∗∗ -0.029∗∗∗ -0.024∗∗∗ -0.021∗∗∗ -0.021∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Pandemic month)×�(Fourth quintile) -0.014∗∗∗ -0.013∗∗∗ -0.010∗∗∗ -0.009∗∗∗ -0.010∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Less than high school diploma) -0.291∗∗∗ -0.309∗∗∗ -0.213∗∗∗ -0.227∗∗∗ -0.204∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(High school graduate) -0.146∗∗∗ -0.152∗∗∗ -0.095∗∗∗ -0.107∗∗∗ -0.092∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Some college) -0.112∗∗∗ -0.115∗∗∗ -0.080∗∗∗ -0.083∗∗∗ -0.075∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Less than high school diploma) -0.006∗ 0.004 0.008∗∗ 0.007∗∗ 0.009∗∗

(0.003) (0.003) (0.004) (0.003) (0.003)
�(Pandemic month)×�(High school graduate) -0.026∗∗∗ -0.022∗∗∗ -0.017∗∗∗ -0.017∗∗∗ -0.017∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Pandemic month)×�(Some college) -0.023∗∗∗ -0.021∗∗∗ -0.018∗∗∗ -0.017∗∗∗ -0.016∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Female respondent) -0.112∗∗∗ -0.110∗∗∗

(0.001) (0.001)
�(Pandemic month)×�(Female) -0.006∗∗∗ -0.006∗∗∗

(0.002) (0.002)
�(Married respondent) 0.001 0.024∗∗∗

(0.001) (0.001)
�(Pandemic month)×�(Married) 0.018∗∗∗ 0.018∗∗∗

(0.002) (0.002)
Household size -0.029∗∗∗

(0.000)
Number of children 0.025∗∗∗

(0.000)
Age -0.002∗∗∗

(0.000)
Constant 0.691∗∗∗ 0.801∗∗∗ 0.787∗∗∗ 0.804∗∗∗ 0.801∗∗∗ 0.844∗∗∗ 0.902∗∗∗ 1.044∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Month fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
N 2,141,873 2,141,873 2,141,873 2,141,873 2,141,873 2,141,873 2,141,873 2,141,873

Table 5
Employment, 2019 vs. 2020
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Racial differences are also persistent when focusing on respondents’ work status. The employ-
ment rates of Black and Hispanic respondents are very close to each other, oscillating between 55 
percent and 62 percent throughout all survey weeks, while the employment rate of their White 
counterparts is above 64 percent. Nevertheless, the LPM results presented in Table 4 show that 
these racial gaps observed during the pandemic become insignificant once we control for household 
income, education, and other household characteristics. A pre- and post-pandemic comparison 
shows that after controlling for education and household characteristics, the employment rate of 
non-White individuals has been more adversely impacted by the pandemic than the employment 
rate of White individuals.

3.4 Reasons for Non-Employment

This subsection explores socio-demographic differences in the three main reasons individuals 
18 to 65 years of age reported for not working during the week before the survey: (i) feeling sick with 
COVID-19 symptoms; (ii) being laid off, furloughed, or losing employment as employers closed 
due to COVID-19; and (iii) taking care of children not in school or daycare. 

A. Education B. Income quintile C. Race

D. Marital status E. Gender F. Number of children

Figure 4
Respondent Not Working in the Past Seven Days, Business Responses to COVID-19

NOTE: Equally weighted five-survey-week moving averages are presented. 
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3.4.1 Business Responses to COVID-19

As the spread of COVID-19 started accelerating, both the implementation of increasingly 
strict lockdown measures and the reduction in demand in significant sectors of the economy that 
did not fall within the “critical infrastructure” definition provided by the Department of Homeland 
Security8 adversely impacted businesses in non-critical (i.e., non-essential) sectors of the economy. 
While some financially fragile firms did not survive, resulting in mass layoffs, others either laid off 
or furloughed a share of their workers in response to the COVID-19 shock (Bartik et al., 2020). 
Figure 4 presents the differences across socio-demographic groups in the incidence of respondents 

(1) (2) (3) (4) (5) (6) (7)
�(Black) 0.052∗∗∗ 0.027∗∗∗ 0.043∗∗∗ 0.025∗∗∗ 0.024∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Hispanic) 0.049∗∗∗ 0.024∗∗∗ 0.034∗∗∗ 0.021∗∗∗ 0.020∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Other Race) 0.008∗∗ 0.010∗∗∗ 0.018∗∗∗ 0.015∗∗∗ 0.014∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
�(Bottom quintile) 0.134∗∗∗ 0.126∗∗∗ 0.106∗∗∗ 0.100∗∗∗

(0.003) (0.003) (0.003) (0.003)
�(Second quintile) 0.111∗∗∗ 0.105∗∗∗ 0.087∗∗∗ 0.083∗∗∗

(0.002) (0.002) (0.002) (0.003)
�(Third quintile) 0.080∗∗∗ 0.076∗∗∗ 0.062∗∗∗ 0.060∗∗∗

(0.002) (0.002) (0.002) (0.002)
�(Fourth quintile) 0.041∗∗∗ 0.039∗∗∗ 0.031∗∗∗ 0.031∗∗∗

(0.002) (0.002) (0.002) (0.002)
�(Less than high school diploma) 0.084∗∗∗ 0.072∗∗∗ 0.031∗∗∗ 0.029∗∗∗

(0.005) (0.005) (0.005) (0.005)
�(High school graduate) 0.075∗∗∗ 0.070∗∗∗ 0.038∗∗∗ 0.035∗∗∗

(0.002) (0.002) (0.002) (0.002)
�(Some college) 0.060∗∗∗ 0.056∗∗∗ 0.034∗∗∗ 0.032∗∗∗

(0.002) (0.002) (0.002) (0.002)
Household size 0.005∗∗∗

(0.001)
Number of children –0.007∗∗∗

(0.001)
�(Female respondent) –0.015∗∗∗

(0.002)
�(Married respondent) –0.018∗∗∗

(0.002)
State average mobility, retail –0.049

(0.060)
State average mobility, transit –0.010

(0.052)
State average mobility, grocery –0.080∗

(0.047)
State average mobility, workplaces –0.123∗∗∗

HS (0.044)
State average mobility, residential –0.037

(0.053)
State average number of new cases –0.018∗∗

(0.008)
Constant 0.176∗∗∗ 0.108∗∗∗ 0.140∗∗∗ 0.104∗∗∗ 0.131∗∗∗ 0.091∗∗∗ 0.090∗∗∗

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.009)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969

Table 6
Non-Employment During the Pandemic: Business Response to COVID-19



Flores and Gayle Federal Reserve Bank of St. Louis REVIEW . Fourth Quarter 2022

240

not working during the week before the survey because respondents were laid off or furloughed as 
their employers adjusted to the COVID-19 shock. Table 6 presents the results from an LPM on the 
incidence of respondents experiencing non-employment due to business responses to COVID-19.

The education panel of Figure 4 shows that high school dropouts were almost twice as likely as 
college graduates to experience a disruption in employment due to business responses to the 
COVID-19 shock. This education gap fell during the first nine survey weeks then increased steadily 
after June 2020. The results presented in Column 7 of Table 6 show that after controlling for race, 
income, and other household characteristics, respondents without a bachelor’s degree were signifi-
cantly more likely to be non-employed due to business responses to COVID-19 than those with a 
bachelor’s degree. Furthermore, high school graduates (both without a bachelor’s degree and with 
some college) were the most adversely affected by the pandemic in this regard. We check and find 
that the latter is robust to using data from the CPS, as shown in Column 11 of Table 7. Once we 
control for occupation, as shown in Column 12, it is robust only for respondents with some college.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
�(Black) 0.042∗∗∗ 0.033∗∗∗ 0.020∗∗∗ 0.020∗∗∗ 0.035∗∗∗ 0.032∗∗∗ 0.017∗∗∗ 0.020∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Hispanic) 0.050∗∗∗ 0.031∗∗∗ 0.028∗∗∗ 0.019∗∗∗ 0.034∗∗∗ 0.028∗∗∗ 0.020∗∗∗ 0.018∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Other race) 0.023∗∗∗ 0.025∗∗∗ 0.020∗∗∗ 0.022∗∗∗ 0.026∗∗∗ 0.026∗∗∗ 0.020∗∗∗ 0.022∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Bottom quintile) 0.143∗∗∗ 0.109∗∗∗ 0.135∗∗∗ 0.104∗∗∗ 0.123∗∗∗ 0.104∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(Second quintile) 0.093∗∗∗ 0.069∗∗∗ 0.087∗∗∗ 0.065∗∗∗ 0.076∗∗∗ 0.065∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Third quintile) 0.055∗∗∗ 0.039∗∗∗ 0.051∗∗∗ 0.037∗∗∗ 0.043∗∗∗ 0.036∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Fourth quintile) 0.024∗∗∗ 0.017∗∗∗ 0.022∗∗∗ 0.016∗∗∗ 0.017∗∗∗ 0.015∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Less than high school diploma) 0.086∗∗∗ 0.037∗∗∗ 0.073∗∗∗ 0.029∗∗∗ 0.036∗∗∗ 0.003

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(High school graduate) 0.050∗∗∗ 0.016∗∗∗ 0.045∗∗∗ 0.013∗∗∗ 0.020∗∗∗ -0.002

(0.001) (0.002) (0.001) (0.002) (0.002) (0.002)
�(Some college) 0.046∗∗∗ 0.024∗∗∗ 0.043∗∗∗ 0.023∗∗∗ 0.026∗∗∗ 0.012∗∗∗

(0.001) (0.002) (0.001) (0.002) (0.001) (0.002)
�(Female respondent) 0.013∗∗∗ 0.010∗∗∗

(0.001) (0.001)
�(Married respondent) -0.005∗∗∗ 0.002

(0.001) (0.001)
Household size 0.004∗∗∗ 0.001∗∗

(0.001) (0.001)
Number of children -0.002∗∗∗ -0.001

(0.001) (0.001)
State average mobility, retail -0.018 -0.020

(0.046) (0.045)
State average mobility, transit -0.211∗∗∗ -0.222∗∗∗

(0.037) (0.037)
State average mobility, grocery 0.074∗∗ 0.086∗∗∗

(0.031) (0.030)
State average mobility, workplaces -0.014 -0.022

(0.039) (0.038)
State average mobility, residential -0.008 -0.009

(0.049) (0.049)
State average number of new cases -0.027 -0.029

(0.018) (0.018)
Constant 0.211∗∗∗ 0.189∗∗∗ 0.173∗∗∗ 0.171∗∗∗ 0.191∗∗∗ 0.187∗∗∗ 0.169∗∗∗ 0.168∗∗∗ 0.182∗∗∗ 0.181∗∗∗ 0.157∗∗∗ 0.166∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.006)
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Month fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Occupation fixed effects No Yes No Yes No Yes No Yes No Yes No Yes
N 470,913 470,913 470,913 470,913 470,913 470,913 470,913 470,913 470,913 470,913 470,913 470,913

Table 7
Non-Employment During the Pandemic: Business Responses to COVID-19, Controlling for 
Occupation
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Similarly, respondents in households in the bottom quintile of the income distribution were 
more than three times more likely than respondents in households in the top quintile to experience 
employment disruption due to business responses to the COVID-19 shock. Column 7 of Table 6 
shows that this finding persists after controlling for education, race, and other household character-
istics. Specifically, Column 7 of Table 6 shows that the likelihood of non-employment due to busi-
ness responses to COVID-19 monotonically decreases with household income. Respondents in 
households at the bottom quintile of the income distribution were almost 10 percentage points 
more likely to report non-employment due to business responses to the pandemic than respondents 
in households in the top quintile of the income distribution.

The race panel of Figure 4 shows that Black and Hispanic workers were more than 1.3 times 
more likely than White workers not to be working due to business responses to the pandemic. 
Column 7 of Table 6 shows that these racial disparities persist after controlling for education, 
income, and other household characteristics. Specifically, Column 7 of Table 6 shows that Black 
and Hispanic workers were 2.4 percentage points and 2 percentage points, respectively, more likely 
to experience non-employment due to business responses to the pandemic than their White counter-
parts. We corroborate the robustness of these disparities using data from the COVID-19 module 
of the CPS, as shown in Column 11 of Table 7. Furthermore, Column 12 shows that these racial 
disparities persist after controlling for occupation.

The socio-demographic disparities in the incidence of employment disruptions from business 
responses to the COVID-19 pandemic are consistent with the findings of Adams-Prassl et al. (2020), 
Angelucci et al. (2020), and Montenovo et al. (2020), who also document the extent to which Black 
and Hispanic workers at the bottom of the income distribution and without a bachelor’s degree 
had job and earnings losses primarily associated with the relatively low remotability of their jobs 
as social-distancing measures were increasingly adopted to slow the spread of the virus.

3.4.2 Exhibiting COVID-19 Symptoms

As the virus spreads within and across communities, it is expected for workers to become more 
likely to contract the virus, especially if they are unable to adopt self-protective behavior that not 
only limits their exposure to the virus but also reduces the probability of infection when the risk of 
exposure is inevitably high. Figure 5 presents the differences across socio-demographic groups in 
the incidence of respondents not working during the week before the survey because they exhibited 
COVID-19 symptoms. Table 8 presents the results after implementing an LPM on respondents’ 
incidence of non-employment due to being sick with COVID-19 symptoms. 

In terms of education, there are noticeable differences between high school dropouts and col-
lege graduates regarding not working due to exhibiting COVID-19 symptoms. While less than 0.6 
percent of respondents with a bachelor’s degree reported not working for this reason during the 
week before the survey, for respondents who are high school dropouts, the percentage oscillated 
between 0.75 percent and 3 percent (peaking around mid-June and reaching its highest toward 
mid-November). These findings persist when controlling for respondents’ race, household income, 
and other household characteristics: The probability of non-employment due to COVID-19 symp-
toms is 1.3 percentage points higher for respondents without a high school diploma than for than 
for those with a bachelor’s degree. Furthermore, the results presented in Column 7 of Table 8 show 
that this probability decreases monotonically with respondents’ education. 
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We observe similar gaps with respect to race: Hispanic respondents were more than four times 
as likely as their White counterparts not to be working due to exhibiting COVID-19 symptoms. 
Similarly, Black respondents were more than twice as likely as their White counterparts not to be 
working for the same reason. These findings persist when controlling for respondents’ education, 
household income, and other household characteristics, as shown in Column 7 of Table 8. The 
results indicate that the probability of non-employment due to COVID-19 symptoms was 0.5 per-
centage points higher for Black respondents and 1.5 percentage points higher for Hispanics relative 
to their White counterparts. 

The peaks observed for respondents that are high school dropouts, Hispanic, or Black coincide 
with the spike in cases recorded around June 10, 2020, as various states started easing social-distancing 
measures and implementating reopening plans. Similarly, the rapid pickup for these respondents 
in the incidence of non-employment due to COVID-19 symptoms starting in mid-October coin-
cides with the spike in nationwide cases on October 15, when around 44 states announced a substan-
tial increase in new caseloads compared with mid-September. Furthermore, the spikes observed 
toward mid-November for these respondents are close to when the United States reported around 
100,000 cases in a single day, around November 4, and ultimately lead to the second peak close to 
January, which was further fueled by the spread of the Delta variant.9 

A. Education B. Income quintile C. Race

D. Marital status E. Gender F. Number of children

Figure 5
Respondent Not Working in the Past Seven Days, Sick with COVID-19 Symptoms

NOTE: Equally weighted five-survey-week moving averages are presented. 
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We also find evidence of an income gradient in the incidence of non-employment associated 
with COVID-19 symptoms, with respondents in households in the bottom two quintiles relatively 
more likely to report this type of non-employment than respondents in households in the top quin-
tile of the income distribution. The results presented in Column 7 of Table 8 show that respondents 
in households at the bottom of the income distribution were 1.3 percentage points more likely to 
report this type of non-employment than respondents in households in the top quintile of the income 
distribution. Thus, overall, the results show that the likelihood of this type of non-employment 
decreases with household income. 

(1) (2) (3) (4) (5) (6) (7)
�(Black) 0.009∗∗∗ 0.005∗∗∗ 0.007∗∗∗ 0.005∗∗∗ 0.005∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Hispanic) 0.021∗∗∗ 0.018∗∗∗ 0.017∗∗∗ 0.016∗∗∗ 0.015∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Other race) 0.002∗ 0.002∗ 0.003∗∗∗ 0.003∗∗ 0.002∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Bottom quintile) 0.020∗∗∗ 0.016∗∗∗ 0.011∗∗∗ 0.013∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Second quintile) 0.015∗∗∗ 0.011∗∗∗ 0.007∗∗∗ 0.008∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Third quintile) 0.008∗∗∗ 0.006∗∗∗ 0.003∗∗∗ 0.004∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Fourth quintile) 0.004∗∗∗ 0.003∗∗∗ 0.002∗∗∗ 0.002∗∗∗

(0.000) (0.000) (0.000) (0.000)
�(Less than high school diploma) 0.025∗∗∗ 0.019∗∗∗ 0.015∗∗∗ 0.013∗∗∗

(0.002) (0.002) (0.002) (0.002)
�(High school graduate) 0.013∗∗∗ 0.010∗∗∗ 0.007∗∗∗ 0.007∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Some college) 0.008∗∗∗ 0.006∗∗∗ 0.004∗∗∗ 0.004∗∗∗

(0.000) (0.000) (0.000) (0.000)
Household size 0.001∗∗∗

(0.000)
Number of children 0.001

(0.000)
�(Female respondent) –0.001

(0.001)
�(Married respondent) 0.001

(0.001)
State average mobility, retail 0.003

(0.020)
State average mobility, transit –0.057∗∗∗

(0.018)
State average mobility, grocery 0.047∗∗∗

(0.016)
State average mobility, workplaces –0.094∗∗∗

(0.017)
State average mobility, residential 0.002

(0.019)
Average number of new cases, state –0.004

(0.004)
Constant 0.002 –0.006∗∗∗ –0.003∗ –0.005∗∗∗ –0.004∗∗ –0.007∗∗∗ –0.017∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.003)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969

Table 8
Non-Employment During the Pandemic: Sick with COVID-19 Symptoms
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Unsurprisingly, the socio-demographic groups limited in their ability to work from home safely 
were more adversely affected by non-employment during the pandemic due to having COVID-19 
symptoms. This finding is consistent with the evidence in Papageorge et al. (2020) and Angelucci 
et al. (2020), which both center the relevant discussion on individuals’ ability to adopt self-protective 
measures. While the observed patterns are argued to display underlying differences in the adoption 
of work-related protective measures, there is also evidence that some socio-demographic groups 
are also limited in their ability to adopt necessary non-work protective behavior because they face 
a higher risk of eviction and utility disconnection (Jowers et al., 2021). Similarly, focusing on New 
York City at the start of the pandemic, the findings of Almagro et al. (2020) suggest that crowded 
housing and exposure at home are both significant drivers of racial gaps in COVID-19 infections. 
Another impediment to these groups’ ability to adhere to non-work-related protective behavior 
involves the public places they frequent. For instance, using mobility data within a Susceptible-
Exposed-Infectious-Removed (SEIR) epidemiological model, Chang et al. (2020) find that indi-
viduals in disadvantaged racial and socioeconomic groups tend to visit more-crowded places. This 
finding combined with the smaller reduction in mobility observed among these groups can help 
explain their relatively high transmission rates observed in the data.

3.4.3 Meeting Childcare Needs

As schools closed in response to the rising number of cases in the country, the pandemic placed 
a significant burden on parents’ time constraints. Figure 6 presents the differences across socio- 
demographic groups in the incidence of respondents not working during the week before the survey, 
because they were taking care of children in the household who were not going to school or daycare. 
It is not possible to distinguish between respondents who did not work and took care of children 
before the pandemic from those who worked before the pandemic and had to stop working to take 
care of children. However, the observed changes in non-employment due to childcare potentially 
captures, to some extent, employment disruptions due to the burden the pandemic placed on par-
ents’ time constraints because of the unavailability of daycare and the closure of schools. 

Concerning education, we find that respondents without a high school diploma were more likely 
to report not working due to childcare needs than respondents with higher educational attainment, 
as shown in Figure 6. Similarly, we also observe that this type of non-employment is more likely 
among respondents in households at the bottom of the income distribution and among non-White 
respondents. Column 7 of Table 9 shows that the education gradient persists after controlling for 
other socio-demographic characteristics and household income. Specifically, we find that individuals 
without a high school diploma were 1.4 percentage points more likely to report this type of non- 
employment than college graduates. Furthermore, the income gradient observed persists after 
controlling for the additional covariates, with respondents in households at the bottom of the 
income distribution approximately 4.4 percentage points more likely to report not working during 
the pandemic due to childcare needs. On the other hand, the results suggest that the racial disparities 
observed in Figure 6 are not robust once we control for household composition and respondents’ 
gender and marital status. 

So far, the main employment gaps related to the pandemic have been predominantly in terms 
of respondents’ education, income, and race. However, employment gaps associated with the care 
of children in the household who are not in school or daycare exhibit a substantial gender gap that 
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has been documented in Alon et al. (2020), Adams-Prassl et al. (2020), and Montenovo et al. (2020). 
While 4-5 percent of women reported not working to take care of children during the pandemic, 
only around 1 percent of men reported not working for that reason. This finding indicates that 
women were more than four times more likely than men not to be working and to be taking care 
of children in the household because of the pandemic. This gender gap persists after controlling 
for race, education, household income, and other household characteristics, as shown in Column 
7 of Table 9. Specifically, we find that female respondents were 3.7 percentage points more likely 
to report this type of non-employment than their male counterparts. 

Although the Pulse data on non-employment due to childcare needs does not permit disentan-
gling how much of such non-employment was driven by the increased pressure on parents’ time 
constraints from the closure of schools and daycare, the CPS data can be used to compare the inci-
dents of this type of non-employment before and during the pandemic. Table 10 presents the LPM 
results using CPS data for 2019-20 and suggests that this type of non-employment significantly 
increased more for women than for men during the pandemic. This finding is consistent with the 
gender gaps observed in the United States and United Kingdom by Adams-Prassl et al. (2020), who 
find that women were spending more time caring for children in the United States, suggesting that 
mothers assumed a higher burden of the increased childcare needs imposed by the pandemic. 
Adams-Prassl et al. (2020) argue that part of the gender differences observed in job losses can be 

A. Education B. Income quintile C. Race

D. Marital status E. Gender F. Number of children

Figure 6
Respondent Not Working in the Past Seven Days, Taking Care of Children Not in School or Daycare

NOTE: Equally weighted five-survey-week moving averages are presented. 
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explained by U.S. women being less likely to start working from home during the pandemic as the 
demand for their time at home increased. Similar evidence is documented in other countries. For 
instance, in the case of the United Kingdom, Sevilla and Smith (2020) find that part of the gender 
differences in employment disruptions during the COVID-19 pandemic can be explained by the 
increased demand for childcare.10 Similarly, we find that the racial and income gradients (though 
not the education gradient) related to non-employment due to childcare needs during the pandemic 
are robust once we control for pre-pandemic trends in this type of non-employment.

(1) (2) (3) (4) (5) (6) (7)
�(Black) 0.021∗∗∗ 0.012∗∗∗ 0.018∗∗∗ 0.011∗∗∗ 0.003∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Hispanic) 0.020∗∗∗ 0.011∗∗∗ 0.013∗∗∗ 0.009∗∗∗ –0.000

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Other race) 0.003∗ 0.003∗ 0.005∗∗∗ 0.004∗∗ 0.002

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Bottom quintile) 0.053∗∗∗ 0.049∗∗∗ 0.043∗∗∗ 0.044∗∗∗

(0.002) (0.002) (0.002) (0.002)
�(Second quintile) 0.027∗∗∗ 0.023∗∗∗ 0.018∗∗∗ 0.019∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Third quintile) 0.015∗∗∗ 0.013∗∗∗ 0.009∗∗∗ 0.011∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Fourth quintile) 0.006∗∗∗ 0.005∗∗∗ 0.003∗∗∗ 0.004∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Less than high school diploma) 0.042∗∗∗ 0.037∗∗∗ 0.022∗∗∗ 0.014∗∗∗

(0.003) (0.003) (0.003) (0.002)
�(High school graduate) 0.021∗∗∗ 0.018∗∗∗ 0.008∗∗∗ 0.011∗∗∗

(0.001) (0.001) (0.001) (0.001)
�(Some college) 0.017∗∗∗ 0.015∗∗∗ 0.009∗∗∗ 0.011∗∗∗

(0.001) (0.001) (0.001) (0.001)
Household size –0.003∗∗∗

(0.000)
Number of children 0.034∗∗∗

(0.001)
�(Female respondent) 0.037∗∗∗

(0.001)
�(Married respondent) 0.008∗∗∗

(0.001)
State average mobility, retail 0.066∗∗∗

(0.025)
State average mobility, transit –0.019

(0.024)
State average mobility, grocery –0.005

(0.021)
State average mobility, workplaces –0.015

(0.020)
State average mobility, residential 0.021

(0.025)
State average number of new cases 0.001

(0.004)
Constant 0.027∗∗∗ 0.010∗∗∗ 0.017∗∗∗ 0.008∗∗ 0.014∗∗∗ 0.005 –0.036∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes
N 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969 1,347,969 1347969

Table 9
Non-Employment During the Pandemic: Taking Care of Children Not in Daycare or School
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(1) (2) (3) (4) (5) (6) (7) (8)
�(Black) –0.006∗∗∗ –0.015∗∗∗ –0.010∗∗∗ –0.016∗∗∗ –0.007∗∗∗ –0.012∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Hispanic) 0.046∗∗∗ 0.037∗∗∗ 0.032∗∗∗ 0.029∗∗∗ 0.029∗∗∗ 0.015∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Other race) 0.034∗∗∗ 0.032∗∗∗ 0.034∗∗∗ 0.032∗∗∗ 0.031∗∗∗ 0.023∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month) 0.005∗∗∗ 0.002 0.006∗∗∗ 0.001 0.005∗∗∗ 0.002 0.002 0.002

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Pandemic month)×�(Black) 0.004∗∗∗ 0.003∗∗ 0.003∗∗ 0.003∗ 0.003∗ 0.002

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Hispanic) 0.003∗ 0.002 0.003∗∗ 0.002 0.003∗ 0.002

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Other race) 0.003∗ 0.003∗ 0.003∗ 0.003∗ 0.003∗ 0.003∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
�(Bottom quintile) 0.050∗∗∗ 0.047∗∗∗ 0.036∗∗∗ 0.051∗∗∗ 0.063∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Second quintile) 0.035∗∗∗ 0.031∗∗∗ 0.023∗∗∗ 0.033∗∗∗ 0.041∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Third quintile) 0.015∗∗∗ 0.013∗∗∗ 0.008∗∗∗ 0.015∗∗∗ 0.021∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Fourth quintile) 0.002∗∗∗ 0.001∗ –0.001 0.001 0.004∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Bottom quintile) 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.004∗∗ 0.005∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Pandemic month)×�(Second quintile) 0.008∗∗∗ 0.007∗∗∗ 0.008∗∗∗ 0.007∗∗∗ 0.007∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Pandemic month)×�(Third quintile) 0.006∗∗∗ 0.006∗∗∗ 0.006∗∗∗ 0.005∗∗∗ 0.006∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Fourth quintile) 0.003∗∗ 0.003∗∗ 0.003∗∗ 0.003∗∗ 0.003∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Less than high school diploma) 0.067∗∗∗ 0.058∗∗∗ 0.045∗∗∗ 0.061∗∗∗ 0.048∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(High school graduate) 0.028∗∗∗ 0.026∗∗∗ 0.018∗∗∗ 0.034∗∗∗ 0.030∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Some college) 0.003∗∗∗ 0.003∗∗∗ –0.002∗∗∗ 0.009∗∗∗ 0.004∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Less than high school diploma) 0.002 0.001 –0.001 0.000 –0.000

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Pandemic month)×�(High school graduate) 0.001 0.001 –0.001 0.001 0.000

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Pandemic month)×�(Some college) 0.000 –0.000 –0.001 –0.000 –0.000

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Female respondent) 0.104∗∗∗ 0.103∗∗∗

(0.000) (0.000)
�(Pandemic month)×�(Female) 0.001 0.002∗

(0.001) (0.001)
�(Married respondent) 0.068∗∗∗ 0.063∗∗∗

(0.000) (0.001)
�(Pandemic month)×�(Married) –0.001 0.000

(0.001) (0.001)
Household size 0.007∗∗∗

(0.000)
Number of children 0.019∗∗∗

(0.000)
Age –0.001∗∗∗

(0.000)
Constant 0.070∗∗∗ 0.050∗∗∗ 0.054∗∗∗ 0.054∗∗∗ 0.056∗∗∗ 0.050∗∗∗ –0.059∗∗∗ –0.054∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Month fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
N 2,138,904 2,138,904 2,138,904 2,138,904 2,138,904 2,138,904 2,138,904 2,138,904

Table 10
Not in the Labor Force, Taking Care of House or Family, 2019 vs. 2020
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4 CONSUMPTION
Besides having an impact on employment, the mandated halt of non-essential activities to con-

tain the virus can also be expected to alter the consumption patterns of households. Blundell et al. 
(2020) argue that for households that spend a higher share of their total expenditures on goods and 
services in sectors that have been affected by lockdowns (e.g., leisure and hospitality—spending on 
holidays, hotels, restaurants, and personal care) but do not face severe reductions in their income 
are expected to save some money during the pandemic automatically. In this regard, Baker et al. 
(2020) find a significant decrease in spending on air travel, restaurants, and public transportation 
as well as a substantial increase in grocery and food delivery spending as states issued stay-at-home 
orders. Thus, we can expect these households to be more likely to spend additional income differ-
ently than households more adversely affected by the pandemic in terms of income losses and the 
need to devote a higher share of expenditures to necessities. The information available in the Pulse 
is conducive to investigating differences in household experiences with food insufficiency during 
the pandemic and the use of stimulus payments granted under the Coronavirus Aid, Relief, and 
Economic Security Act.

A. Education B. Income quintile C. Race

D. Marital status E. Gender F. Number of children

Figure 7
Sometimes or Often Did Not Have Enough To Eat in the Past Seven Days (Household Level)

NOTE: Equally weighted five-survey-week moving averages are presented. 
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4.1 Food Insufficiency

Across the 36 weeks of the pandemic covered in the Pulse, 10 percent of households reported 
that sometimes or often they did not have enough to eat during the week before the survey.11 Never-
theless, this finding masks the substantial gaps presented in Figure 7 with respect to respondents’ 
education, race, marital status, household income, and number of children in the household. 
Table 11 presents the results from implementing an LPM on household incidences of food insuffi-
ciency during the pandemic. 

(1) (2) (3) (4) (5) (6) (7) (8)
�(Black) 0.117∗∗∗ 0.074∗∗∗ 0.102∗∗∗ 0.072∗∗∗ 0.060∗∗∗ 0.060∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
�(Hispanic) 0.103∗∗∗ 0.062∗∗∗ 0.070∗∗∗ 0.049∗∗∗ 0.034∗∗∗ 0.035∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(Other race) –0.012∗∗∗ –0.008∗∗∗ 0.002 –0.002 –0.010∗∗∗ –0.010∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
�(Bottom quintile) 0.275∗∗∗ 0.255∗∗∗ 0.219∗∗∗ 0.202∗∗∗ 0.196∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004)
�(Second quintile) 0.148∗∗∗ 0.132∗∗∗ 0.105∗∗∗ 0.097∗∗∗ 0.092∗∗∗

(0.002) (0.002) (0.002) (0.003) (0.003)
�(Third quintile) 0.075∗∗∗ 0.065∗∗∗ 0.046∗∗∗ 0.044∗∗∗ 0.041∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Fourth quintile) 0.023∗∗∗ 0.018∗∗∗ 0.009∗∗∗ 0.009∗∗∗ 0.008∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
�(Less than high school diploma) 0.230∗∗∗ 0.204∗∗∗ 0.120∗∗∗ 0.101∗∗∗ 0.096∗∗∗

(0.007) (0.007) (0.007) (0.007) (0.007)
�(High school graduate) 0.113∗∗∗ 0.103∗∗∗ 0.050∗∗∗ 0.043∗∗∗ 0.038∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Some college) 0.077∗∗∗ 0.069∗∗∗ 0.036∗∗∗ 0.029∗∗∗ 0.026∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
Household size 0.011∗∗∗ 0.011∗∗∗

(0.001) (0.001)
Number of children 0.016∗∗∗ 0.016∗∗∗

(0.001) (0.001)
�(Employed) –0.030∗∗∗ –0.027∗∗∗

(0.002) (0.002)
�(Female respondent) –0.009∗∗∗ –0.008∗∗∗

(0.002) (0.002)
�(Married respondent) –0.031∗∗∗ –0.032∗∗∗

(0.002) (0.002)
State average mobility, retail –0.058 –0.057

(0.076) (0.076)
State average mobility, transit 0.092 0.090

(0.069) (0.069)
State average mobility, grocery –0.084 –0.083

(0.070) (0.070)
State average mobility, workplaces 0.026 0.025

(0.060) (0.060)
State average mobility, residential –0.016 –0.018

(0.069) (0.069)
State average number of new cases 0.002 0.002

(0.008) (0.008)
�(Switch to telework) –0.015∗∗∗

(0.002)
Constant 0.093∗∗∗ 0.013∗ 0.046∗∗∗ 0.005 0.028∗∗∗ –0.010 –0.008 –0.001

(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.010) (0.010)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
N 833,043 833,043 833,043 833,043 833,043 833,043 833,043 833,043

Table 11
Household Probability of Experiencing Food Insufficiency During the Pandemic 
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With respect to education, while around 25 percent of households where the respondent is a 
high school dropout reported not having enough to eat during the COVID-19 crisis, less than 4 
percent of households where the respondent is a college graduate did. That is, the former households 
are more than six times more likely to have faced food insufficiency during the pandemic than the 
latter. A considerably wider gap is observed in terms of household income: Households in the bottom 
quintile of the income distribution were more than 20 times more likely not to have enough to eat 
than households in the top quintile. There is also a racial gap between White respondents’ and non- 
White respondents’ households, with the gap slightly wider for Black respondents’ households than 
Hispanic respondents’ households. Nonetheless, both Black and Hispanic respondents’ households 
were more than twice as likely to experiencing food insufficiency during the pandemic than White 
respondents’ households. 

Figure 8 shows how the incidence of food insufficiency has changed between 2018 and 2020. 
As in Ziliak (2020), we use pre-pandemic data from the December Food Security Supplement of 

A. Education B. Income quintile

C. Race D. Number of children

Figure 8
Sometimes or Often Did Not Have Enough To Eat (December 2018, December 2019, and 
December 2020)

NOTE: The first bar corresponds to the fraction of households reporting food insufficiency in December 2018, and the second 
bar to the fraction of households reporting food insufficiency in December 2019, both from the CPS. The third bar corresponds 
to the average across the 2 weeks of the Pulse collected in December 2020. 
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the CPS corresponding to 2018 and 2019, which asks respondents questions related to food security 
that can be used in a similar way as the questions asked in the Pulse survey. Ziliak (2020) provides 
a detailed comparison between the CPS and Pulse data, showing that the relevant socioeconomic 
characteristics align relatively well between the two. Table 8 presents the results from a linear 
regression on the incidence of food insufficiency over pooled data obtained from the CPS and the 
December week of the Pulse survey. We find that households of non-White respondents and house-
holds of respondents without a bachelor’s degree and in the lower quintiles of the income distribu-
tion were more adversely impacted by food insufficiency during the pandemic compared with their 
observed incidence of food insufficiency before the onset of the pandemic. 

4.2 Sources of Spending Income

As households become vulnerable to declines in employment income during the pandemic, 
Blundell et al. (2020) have emphasized the role of safety nets to help mitigate the shocks experi-
enced by households, arguing that safety nets have been crucial policy levers used in the United 
Kingdom in response to the pandemic. In the case of the United States, Moffitt and Ziliak (2020) 
and Bitler, Hoynes, and Schanzenbach (2020) provide an overview of the types of social assistance 
programs that constitute the U.S. safety net, highlighting the role of UI and the Supplemental 

A. Education B. Income quintile C. Race

D. Marital status E. Gender F. Number of children

Figure 9
Income Sources Used for Spending

NOTE: Averages across weeks are reported. Respondents are allowed to list multiple income sources, so spending source categories are not  
mutually exclusive. 
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Nutrition Assistance Program (SNAP) as primary stabilizers for income losses incurred by house-
holds during economic downturns. The Pulse data allow investigation of the different sources of 
household spending income. Figure 9 shows the shares of households by socio-demographic groups 
that rely on regular (pre-pandemic) income, credit cards, borrowing from family and friends, UI 
benefits, stimulus payments, and savings to meet their expenses during the pandemic. 

Households with a higher incidence of earnings losses during the pandemic relied less on reg-
ular income and more on borrowing from family and friends, UI benefits, and stimulus payments 
for spending than households with a lower incidence of earnings losses. It is noticeable that the use 
of regular pre-pandemic income decreases with household income. Nonetheless, the way house-
holds adjust to the loss of regular income varies from the top of the distribution to the bottom. 
While the reliance on credit cards and savings seems to be prevalent among households in the 
lower four quintiles, households in the bottom quintile seem to rely on borrowing from family 
and friends and on stimulus payments to a greater extent than households in the third and fourth 
quintiles. This finding suggests that for low-income households, their immediate family and friend 
served as a buffer for reductions in pre-pandemic income sources.

4.2.1 Use of Social Insurance Programs

Given the emphasis on social insurance programs like UI and the socio-demographic groups 
of households reporting a higher share of employment income losses, it could have been expected 
that these groups would exhibit a higher reliance on UI benefits than their better-off counterparts. 
However, the gaps are quite narrow, especially among education groups without a bachelor’s 
degree and among households in the bottom three quintiles of the income distribution. This finding 
is consistent with the criticism by Moffitt and Ziliak (2020) and Bitler, Hoynes, and Schanzenbach 
(2020) that social insurance programs in the United States have not been successful in responding 
to unmet household needs, as evidenced by the relatively high incidence of food insufficiency among 
households in more disadvantaged socio-demographic groups due to delays, coverage gaps, and 
the magnitude of the benefits, mainly related to UI. To investigate the authors’ claim, we check 
for differential patterns in individuals’ decisions to apply for and, ultimately, in the receipt of UI 
benefits, for which the Pulse has data since the start of Phase 2.

A. Education B. Income quintile C. Race D. Number of children

Figure 10
Respondent Has Applied for Unemployment Insurance Since March 13, 2020

NOTE: Averages across all available weeks are reported. 
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Applying for Unemployment Insurance. The four panels of Figure 10 show differences with 
respect to respondents’ education, race, household income, and number of children in the house-
hold in their decision to apply for UI. Table 12 presents the LPM results to assess the robustness of 
these differences to additional individual and household characteristics.

Overall, we find that (i) non-White respondents were significantly more likely than their White 
counterparts to apply for UI during the pandemic, (ii) respondents without a bachelor’s degree 
were significantly more likely to apply for UI during the pandemic than those with a bachelor’s 
degree, and (iii) the probability of applying for UI during the pandemic monotonically decreases 
with household income. Furthermore, we find that the number of children in the household also 

(1) (2) (3) (4) (5) (6) (7) (8)
�(Black) 0.099∗∗∗ 0.071∗∗∗ 0.088∗∗∗ 0.070∗∗∗ 0.057∗∗∗ 0.058∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
�(Hispanic) 0.076∗∗∗ 0.047∗∗∗ 0.057∗∗∗ 0.043∗∗∗ 0.028∗∗∗ 0.029∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
�(Other race) 0.008∗ 0.014∗∗∗ 0.027∗∗∗ 0.025∗∗∗ 0.017∗∗∗ 0.018∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
�(Bottom quintile) 0.183∗∗∗ 0.167∗∗∗ 0.135∗∗∗ 0.117∗∗∗ 0.101∗∗∗

(0.004) (0.004) (0.004) (0.005) (0.005)
�(Second quintile) 0.163∗∗∗ 0.151∗∗∗ 0.121∗∗∗ 0.111∗∗∗ 0.098∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.004)
�(Third quintile) 0.120∗∗∗ 0.113∗∗∗ 0.089∗∗∗ 0.086∗∗∗ 0.076∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Fourth quintile) 0.072∗∗∗ 0.068∗∗∗ 0.054∗∗∗ 0.054∗∗∗ 0.049∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
�(Less than high school diploma) 0.120∗∗∗ 0.100∗∗∗ 0.050∗∗∗ 0.039∗∗∗ 0.027∗∗∗

(0.007) (0.007) (0.007) (0.007) (0.007)
�(High school graduate) 0.106∗∗∗ 0.098∗∗∗ 0.059∗∗∗ 0.057∗∗∗ 0.046∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003)
�(Some college) 0.106∗∗∗ 0.100∗∗∗ 0.073∗∗∗ 0.068∗∗∗ 0.061∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
Household size 0.010∗∗∗ 0.011∗∗∗

(0.001) (0.001)
Number of children 0.012∗∗∗ 0.011∗∗∗

(0.002) (0.002)
�(Female respondent) -0.007∗∗∗ -0.007∗∗∗

(0.002) (0.002)
�(Married respondent) -0.048∗∗∗ -0.050∗∗∗

(0.002) (0.002)
State average mobility, retail 0.039 0.036

(0.099) (0.099)
State average mobility, transit -0.186∗∗ -0.190∗∗

(0.089) (0.089)
State average mobility, grocery -0.007 -0.005

(0.086) (0.086)
State average mobility, workplaces -0.051 -0.053

(0.074) (0.074)
State average mobility, residential -0.026 -0.031

(0.086) (0.086)
State average number of new cases, state -0.006 -0.006

(0.011) (0.011)
�(Switch to telework) -0.037∗∗∗

(0.002)
Constant 0.141∗∗∗ 0.047∗∗∗ 0.088∗∗∗ 0.038∗∗∗ 0.072∗∗∗ 0.014∗ 0.036∗∗∗ 0.060∗∗∗

(0.007) (0.008) (0.007) (0.007) (0.007) (0.007) (0.012) (0.012)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
N 833,958 833,958 833,958 833,958 833,958 833,958 833,958 833,958

Table 12
Applied for Unemployment Insurance Benefits
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increases the probability of applying for UI, but that having at least one adult in the household 
who switched to remote work during the pandemic reduces it.
Receipt of Unemployment Insurance. The four panels in Figure 11 present differences with respect 
to respondents’ education, race, household income, and number of children in the household in the 
receipt of UI conditional on applying for these benefits. It is noticeable that the gradients observed 
do not align with the ones observed in Figure 10 and are instead reversed. Table 13 presents the 
LPM results to assess the robustness of these differences to additional individual and household 
characteristics.

Contrary to what we find for the decision to apply for UI, we find that (i) non-White respon-
dents were significantly less likely than their White counterparts to report receiving UI benefits 
during the pandemic conditional on applying for UI, (ii) only respondents with some college were 
less likely than those with a bachelor’s degree to receive UI benefits during the pandemic conditional 
on applying for it, and (iii) the probability of receiving UI conditional on applying for it during the 
pandemic monotonically increases with household income.

4.2.2 Use of the Economic Impact Payment

As mentioned, Blundell et al. (2020) argue that the pandemic is expected to alter household 
consumption patterns disparately. To assess this claim within the context of the United States, we 
use Pulse data to investigate the differences in spending among households reporting at least one 
household member receiving a stimulus check. Figure 12 shows the shares of households reporting 
the receipt of a stimulus check by socio-demographic groups that use this transfer for (i) food pur-
chases, (ii) other purchases, (iii) housing and utilities, (iv) debt repayment, (v) charitable donations, 
and (vi) savings. 

Overall, we find that socio-demographic groups with a higher share of households experiencing 
employment income losses during the pandemic also display a higher percentage of households 
using the stimulus payment to cover food expenditures and utilities than socio-demographic with 
a lower share of households experiencing employment income losses. These gaps are also evident 
in the share of households saving the additional income, as savings increases monotonically with 

A. Education B. Income quintile C. Race D. Number of children

Figure 11
Respondent Has Received Unemployment Insurance Benefits Conditional on Applying for Unemployment 
Insurance Since March 13, 2020

NOTE: Averages across all available weeks are reported. 
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household income and respondents’ education and is higher for White respondents’ households 
than for their non-White counterparts. This finding is consistent with the patterns observed in the 
previous subsection, suggesting that the share of households relying on the stimulus payment as a 
spending income source was higher for those groups more adversely affected by the pandemic in 
terms of earnings and job security. A similar pattern is observed with respect to education and 
between White respondents’ households and non-White respondents’ households.

(1) (2) (3) (4) (5) (6) (7) (8)
�(Black) -0.060∗∗∗ –0.041∗∗∗ –0.057∗∗∗ –0.034∗∗∗ –0.032∗∗∗ –0.032∗∗∗

(0.008) (0.009) (0.008) (0.008) (0.009) (0.009)
�(Hispanic) –0.047∗∗∗ –0.035∗∗∗ –0.039∗∗∗ –0.031∗∗∗ –0.020∗∗ –0.020∗∗

(0.008) (0.008) (0.008) (0.007) (0.008) (0.008)
�(Other race) 0.002 0.005 0.003 0.010 0.014 0.013

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
�(Bottom quintile) –0.104∗∗∗ –0.092∗∗∗ –0.087∗∗∗ –0.082∗∗∗ –0.089∗∗∗

(0.010) (0.010) (0.010) (0.011) (0.012)
�(Second quintile) –0.029∗∗∗ –0.020∗∗ –0.020∗∗ –0.017∗ –0.023∗∗

(0.009) (0.009) (0.009) (0.010) (0.010)
�(Third quintile) –0.001 0.005 0.004 0.003 –0.002

(0.009) (0.009) (0.009) (0.009) (0.010)
�(Fourth quintile) 0.012 0.014∗ 0.014∗ 0.011 0.008

(0.008) (0.008) (0.008) (0.008) (0.009)
�(Less than high school diploma) –0.069∗∗∗ –0.055∗∗∗ –0.026∗∗ –0.017 –0.022

(0.014) (0.014) (0.013) (0.014) (0.014)
�(High school graduate) –0.020∗∗∗ –0.013∗∗ 0.002 0.007 0.002

(0.006) (0.006) (0.006) (0.006) (0.006)
�(Some college) –0.007∗ –0.002 0.007 0.012∗∗∗ 0.009∗

(0.004) (0.004) (0.004) (0.004) (0.005)
Household size –0.013∗∗∗ –0.013∗∗∗

(0.003) (0.003)
Number of children 0.002 0.001

(0.004) (0.004)
�(Female respondent) 0.008 0.008

(0.005) (0.005)
�(Married respondent) 0.032∗∗∗ 0.032∗∗∗

(0.006) (0.006)
State average mobility, retail 0.299 0.299

(0.231) (0.231)
State average mobility, transit 0.071 0.067

(0.211) (0.211)
State average mobility, grocery 0.072 0.076

(0.215) (0.215)
State average mobility, workplaces –0.397∗∗ –0.398∗∗

(0.160) (0.160)
State average mobility, residential 0.031 0.029

(0.211) (0.211)
State average number of new cases –0.016 –0.016

(0.027) (0.027)
�(Switch to telework) –0.018∗∗∗

(0.005)
Constant 0.654∗∗∗ 0.669∗∗∗ 0.648∗∗∗ 0.676∗∗∗ 0.663∗∗∗ 0.674∗∗∗ 0.704∗∗∗ 0.715∗∗∗

(0.023) (0.025) (0.024) (0.025) (0.024) (0.024) (0.034) (0.034)
Survey week fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
N 135,917 135,917 135,917 135,917 135,917 147,336 135,917 135,917

Table 13
Receipt of Unemployment Insurance Benefits, Conditional on Applying for UI
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5 CONCLUSION
Throughout the analysis in this article, we assess how the unequal impact of the COVID-19 

pandemic on employment relates to similar disparities in household consumption, especially relative 
to food insecurity and income buffers. Using data from the Pulse survey, supplemented with data 
from the CPS and state-level information on average mobility and COVID-19 cases, we present 
evidence of comparable unequal impacts of the pandemic on households relative to the need to 
provide childcare after schools and daycare closed, food insecurity, and reliance on social insurance 
programs and other forms of government assistance to compensate for the losses in regular income 
sources. 

Focusing on employment, we find that the incidences of employment income losses tend to be 
concentrated among households in the bottom quintiles of the income distribution and households 
of non-White respondents without a bachelor’s degree. These gradients reflect disparities in the 
observed impact of non-employment due to business responses to the pandemic, sickness associ-
ated with the virus, and the increased demand for childcare at home generated by the containment 
measures set in place in the early stage of the COVID-19 crisis. Furthermore, we find that the gaps 
observed in employment are related to individuals’ ability to work from home during the pandemic, 
which display similar differences across socio-demographic groups. Besides differences in workers’ 

A. Education B. Income quintile C. Race

D. Marital Status E. Gender F. Number of children

Figure 12
How Was the Economic Impact Payment Spent?

NOTE: Averages across weeks are reported. Information on the spending use made of the stimulus payment was collected only during weeks 7-12 
of the Pulse. Other purchases include clothing, recreational goods, household items (for example, appliances), household supplies, and personal 
care items. Debt repayment includes payments towards credit card balances, student loans, and other loans. 
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ability to switch to telework during the crisis, we find that differences in the impact of the pandemic 
on employment can be partly attributed to the relatively high incidence of non-employment related 
to sickness associated with COVID-19 among non-White respondents. This finding, in turn, reflects 
the documented unequal spread of the virus across racial groups.

In terms of consumption, we find similar disparities in the incidents of food insufficiency. 
Specifically, we observe that households of Blacks and Hispanics and households of respondents 
without a bachelor’s degree and in the lower quintiles of the income distribution were significantly 
more likely to report not having enough to eat during the pandemic. Similarly, we find that these 
socio-demographic groups relied significantly more on borrowing from family and friends and 
the EIP, which is consistent with the disparities observed in the incidence of employment income 
losses. Furthermore, despite similar differences in the demand for UI benefits, we find that these 
do not necessarily translate to disparities in the receipt of UI, thereby limiting the extent to which 
similar disparities in household reliance on UI serve as a buffer for the losses incurred in employ-
ment income during the pandemic. 

Overall, we find that socio-demographic groups with a higher share of households experiencing 
employment income losses during the pandemic also displayed a higher incidence of food insecu-
rity and relied more heavily on alternative income sources to meet spending needs during the pan-
demic. Thus, the provision of adequate financial assistance for groups more adversely impacted by 
earnings losses during the pandemic is of particular importance because the pervasive disparities 
in employment have translated into disparities in household access to alternative income sources 
to mitigate the brunt of the pandemic shock. Ultimately, the lack of such a buffer has increased the 
propensity for households to experience food insecurity during the pandemic. ■
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APPENDIX: SUPPLEMENTAL GRAPHS

A. Overall B. By Census Bureau region

C. By race D. By income

D. By education

Figure A1
Changes in Retail Mobility Relative to January 3–February 6, 2020

NOTE: Each day’s baseline is the median day-value during the five-week period spanning January 3, 2020–February 6, 2020. 
The mobility index has been changed to a 100-based scale, so that the reference period used by Google assumes a value of 
100 as in Bargain and Aminjonov (2020). Thus, mobility values lower than 100 imply decreases in a particular type of mobility 
relative to the reference period. The 30-day moving average pinpoints the day COVID-19 was officially declared a national emer-
gency in the United States: March 13, 2020. HH, households; LHS, less than a high school diploma; HS, high school graduate.

SOURCE: Google Mobility Reports. 
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A. Overall B. By Census Bureau region

C. By race D. By income

D. By education

Figure A2
Changes in Grocery Store Mobility Relative to January 3–February 6, 2020

NOTE: Each day’s baseline is the median day-value during the five-week period spanning January 3, 2020–February 6, 2020. 
The mobility index has been changed to a 100-based scale, so that the reference period used by Google assumes a value of 
100 as in Bargain and Aminjonov (2020). Thus, mobility values lower than 100 imply decreases in a particular type of mobility 
relative to the reference period. The 30-day moving average pinpoints the day COVID-19 was officially declared a national emer-
gency in the United States: March 13, 2020. HH, households; LHS, less than a high school diploma; HS, high school graduate.

SOURCE: Google Mobility Reports. 
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A. Overall B. By Census Bureau region

C. By race D. By income

D. By education

Figure A3
Changes in Parks Mobility Relative to January 3–February 6, 2020

NOTE: Each day’s baseline is the median day-value during the five-week period spanning January 3, 2020–February 6, 2020. The 
mobility index has been changed to a 100-based scale, so that the reference period used by Google assumes a value of 100 as 
in Bargain and Aminjonov (2020). Thus, mobility values lower than 100 imply decreases in a particular type of mobility rela-
tive to the reference period. The 30-day moving average pinpoints the day COVID-19 was officially declared a national emer-
gency in the United States: March 13, 2020. HH, households; LHS, less than a high school diploma; HS, high school graduate.

SOURCE: Google Mobility Reports. 
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A. Overall B. By Census Bureau region

C. By race D. By income

D. By education

Figure A4
Changes in Transit Station Mobility Relative to January 3–February 6, 2020

NOTE: Each day’s baseline is the median day-value during the five-week period spanning January 3, 2020–February 6, 2020. 
The mobility index has been changed to a 100-based scale, so that the reference period used by Google assumes a value of 
100 as in Bargain and Aminjonov (2020). Thus, mobility values lower than 100 imply decreases in a particular type of mobility 
relative to the reference period The 30-day moving average pinpoints the day COVID-19 was officially declared a national emer-
gency in the United States: March 13, 2020. HH, households; LHS, less than a high school diploma; HS, high school graduate.

SOURCE: Google Mobility Reports. 
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A. Overall B. By Census Bureau region

C. By race D. By income

D. By education

Figure A5
Changes in Workplace Mobility Relative to January 3–February 6, 2020

NOTE: Each day’s baseline is the median day-value during the five-week period spanning January 3, 2020–February 6, 2020. 
The mobility index has been changed to a 100-based scale, so that the reference period used by Google assumes a value of 
100 as in Bargain and Aminjonov (2020). Thus, mobility values lower than 100 imply decreases in a particular type of mobility 
relative to the reference period. The 30-day moving average pinpoints the day COVID-19 was officially declared a national emer-
gency in the United States: March 13, 2020. HH, households; LHS, less than a high school diploma; HS, high school graduate.

SOURCE: Google Mobility Reports. 
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A. Overall B. By Census Bureau region

C. By race D. By income

D. By education

Figure A6
Changes in Residential Area Mobility Relative to January 3–February 6, 2020

NOTE: Each day’s baseline is the median day-value during the five-week period spanning January 3–February 6, 2020. The 
mobility index has been changed to a 100-based scale, so that the reference period used by Google assumes a value of 100 as 
in Bargain and Aminjonov (2020). Thus, mobility values lower than 100 imply decreases in a particular type of mobility rela-
tive to the reference period. The 30-day moving average pinpoints the day COVID-19 was officially declared a national emer-
gency in the United States: March 13, 2020. HH, households; LHS, less than a high school diploma; HS, high school graduate.

SOURCE: Google Mobility Reports. 
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NOTES
1 An overview of the existing evidence on the effect of COVID-19 on employment can be found in Adams-Prassl et al. (2020), 

Alon et al. (2020), Angelucci et al. (2020), Montenovo et al. (2020), Mongey, Pilossoph, and Weinberg (2020), and Wozniak 
(2020).

2 As will be discussed in further detail in Section 2, we use a mix of household-level and individual-level information pro-
vided in the survey. Therefore, when focusing on outcomes reported at the household level, the socio-demographic 
characteristics of interest are related to those of the respondents who completed the survey.

3 The public-use files can be retrieved from html https://www.census.gov/programs-surveys/household-pulse-survey/
datasets.html.

4 Phase 1 was collected between April 23, 2020, and July 21, 2020; Phase 2 between August 19, 2020, and October 26, 2020; 
and Phase 3 between October 28, 2020, and March 29, 2021. The project was expanded to continue collecting data 
throughout 2021 and 2022 in Phases 3.1-3.4, thus expected to extend until May 9, 2022.

5 For the analysis of consumption, the use of transaction data is common. Baker et al. (2020) use transaction-level data 
from a nonprofit company called SaverLife spanning from August 2016 to March 2020.

6 https://www.census.gov/programs-surveys/household-pulse-survey/technical-documentation.

7 In the Pulse, family income is reported in a discrete way such that it is binned as follows: (i) less than $25,000; (ii) $25,000-
$34,999; (iii) $35,000-$49,999; (iv) $50,000-$74,499; (v) $75,000-$99,999; (vi) $100,000-$149,999; (vii) $150,000-$199,999; 
and (viii) $200,000 and above. Following the mean quintile household income reported in Donovan, Labonte, and Dalaker 
(2016), we group the bins included in the Pulse in the following way: The bottom quintile includes income lower than 
$25,000 so that the mean quintile household income is $15,286; the second quintile includes the income brackets $25,000-
$34,99 and $35,000-$49,999 so that mean quintile household income is $40,652; the third quintile includes the income 
brackets $50,000-$74,499 so that mean quintile household income is $68,938; the fourth quintile includes the income 
brackets $75,000-$99,999 and $100,000-$149,999 so that the mean quintile income is $111,112; and the fifth quintile 
includes the income brackets $150,000-$199,999 and $200,000 and above so that mean quintile income is $254,449.

8 Based on the analysis of Blau, Koebe, and Meyerhofer (2020), 194 out of 287 industry categories in the North American 
Industry Classification System (NAICS) can be categorized as essential.

9 https://www.ajmc.com/view/a-timeline-of-covid19-developments-in-2020.

10 Boca et al. (2020) present contrasting evidence for Italy. They find that while both mothers and fathers were spending 
more time in childcare during the start of the pandemic in Italy, mothers faced most of the burden. Nonetheless, mothers 
were not significantly more likely to stop working during the pandemic, because they were more likely to have kept 
their jobs by working from home.

11 Note that this definition of food insufficiency is the more restrictive version of the one used in Ziliak (2020), who also 
uses the Pulse data to examine food hardship during the pandemic.
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