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Abstract

Identifying essential and frontline workers and understanding their characteristics is useful for policymakers and researchers
in targeting social insurance and safety net policies in response to the COVID-19 crisis and allocating scarce resources like
personal protective equipment (PPE) and vaccines. We develop a working definition and provide data on the demographic
and labor market composition of these workers. We first apply the official industry guidelines issued by the Department of
Homeland Security (DHS) in March 2020 to microdata from the 2018 and 2019 American Community Survey to identify
essential workers regardless of actual operation status of their industry. We then use the feasibility of work from home in
the worker’s occupation group (Dingel and Neiman 2020) to identify those most likely to be frontline workers who worked
in-person early in the COVID-19 crisis in March/April 2020. In a third step, we exclude industries that were shut down or
running under limited demand at that time (Vavra 2020). We find that the broader group of essential workers comprises a
large share of the labor force and tends to mirror its demographic and labor market characteristics. In contrast, the narrower
category of frontline workers is, on average, less educated, has lower wages, and has a higher representation of men, disad-
vantaged minorities, especially Hispanics, and immigrants. These results hold even when excluding industries that were shut
down or operating at a limited level. Results for essential and frontline workers are similar when accounting for changes in
the federal guidelines over time by using the December 2020 guidelines which include a few additional groups of workers,
including the education sector.
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1 Introduction whether they are frontline workers who must provide their
labor in person or whether they can work from home. As

The COVID-19 pandemic has required the identification of ~ some industries, even those deemed essential, may at times

essential workers, who are vital for the core functioning of
societal infrastructure. Formation of policies to protect and
meet the needs of these essential workers and to allocate
scarce resources like personal protective equipment (PPE)
and vaccines depends on knowing their composition and
characteristics. However, identifying essential workers is not
straightforward. The definition of essential work may dif-
fer by state, or even locality, and change rapidly over time.
Moreover, the risk essential workers face is influenced by
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be mostly shut down or facing steep decreases in demand,
who is really at work also depends on the current shut down
or demand status of their industry.

We address these data issues to provide information on
the characteristics of essential workers and, more specifi-
cally, frontline workers. We begin by applying the official
industry guidelines issued by the Department of Homeland
Security (DHS) Cybersecurity and Infrastructure Security
Agency (CISA) in March 2020 to microdata from the 2018
and 2019 American Community Survey (ACS) to identify
the broader group of essential workers.! We then use data on
the feasibility of work from home in the worker’s occupa-
tion group (Dingel and Neiman 2020) to identify those most
likely to be frontline workers. We find that the broader group
of essential workers comprises a large share of the labor
force and tends to mirror its demographic characteristics. In

! Previous versions of this paper used 2017 and 2018 ACS data as
the 2019 data was not available at the time.
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contrast, frontline workers are a less educated, lower wage,
group, with a higher representation of men, disadvantaged
minorities, especially Hispanics, and immigrants, on aver-
age. Both conclusions remain unchanged when exclud-
ing industries that were considered shut down/diminished
demand during the early stages of the COVID crisis (Vavra
2020). Results for essential and frontline workers are similar
when accounting for changes in the federal guidelines over
time by using the December 2020 DHS guidelines which
include a few additional groups of workers, including work-
ers in the education sector.

2 Data and methods

A common and clear-cut definition of essential workers
would facilitate the rapidly evolving social science litera-
ture on COVID-19. However, the designation of “essential”
requires interpretation and depends on the policy context.
We propose a three-step approach narrowing from essen-
tial industries to “frontline” workers to “frontline exclud-
ing shutdown industries”, capturing those who provide
their labor in person in active industries. We implement our
approach using the 2018 and 2019 waves of the American
Community Survey (ACS), a nationally-representative, sur-
vey that is fielded monthly to produce annual data designed
to provide communities with estimates on a broad range
of social, economic, housing, and demographic data.> We
restrict our sample to individuals who are employed at the
time of the survey and provide valid information on the
industry of their current job.?

Although various states and cities under lockdown and
other restrictions applied their own definitions of essential,
the federal guidelines provide a logical starting point for
an analysis of essential workers. Thus, our first step began
with the federal guidelines listing essential infrastructure
workers during the COVID-19 epidemic who “protect their
communities, while ensuring continuity of functions critical
to public health and safety, as well as economic and national
security” issued by the Department of Homeland Security
(DHS) Cybersecurity and Infrastructure Security Agency

2 “The Census Bureau selects a random sample of addresses to be
included in the ACS. Each address has about a 1-in-480 chance of
being selected in a month, and no address should be selected more
than once every 5 years. The Census Bureau mails questionnaires to
approximately 295,000 addresses a month across the United States. ..
The ACS creates period estimates, which means they represent the
characteristics of the population and housing over a specific data col-
lection period. These are the 1-year and 5-year estimates (American
Community Survey Information Guide 2017).”

3 The industry variable is not asked of those under 16 in the ACS.
This leads to a minimum age of 16 for our sample.

(CISA) on March 28, 2020.* Based on the sectors listed by
DHS, we used our judgment to manually assign each North
American Industry Classification System (NAICS) industry
as being essential or non-essential. We identified 197 out
of 287 four-digit industry categories as essential.’ By this
process of matching the broader sector information from the
DHS to the NAICS 2017 four-digit industry classification,
we attempted to refrain from subjective decision-making to
the maximum extent possible by including all DHS-desig-
nated industries regardless of actual operation. This esti-
mate of essential workers that we proposed in an Econofact
memo (Blau et al. 2020) has also been used in Montenovo
et al. (2020) and Gupta et al. (2020), both studying various
COVID-19 repercussions on the labor market. In some of
our analyses, we present results for employed individuals
categorized by major (2-digit) occupation (or occupation
group).®

In a second step, we identified frontline workers by focus-
ing on a subcategory of essential workers; those in occupa-
tion groups where a third or less of workers can feasibly
work from home, based on analysis by Dingel and Neiman
(2020). They constructed a work-from-home measure using
pre-pandemic surveys from the Occupational Information
Network that describe the typical experience of US work-
ers to calculate the share of jobs that can be done at home
by occupation at the major group (2 digit) level.” Making
use of this measure allows us to focus on the composition
and characteristics of frontline workers, a subset of essential
workers who arguably face a higher level of risk of infection
by providing their labor in person.

4 https://www.cisa.gov/sites/default/files/publications/CISA_Guida
nce_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.
0_1.pdf.

3 Qur code for this classification is available in the online Appendix
at pamelameyerhofer.com. In January 2021, the Centers for Disease
Control and Prevention (CDC) released a mapping of the federal
guidelines to NAICS codes (CDC, 2021). We use our own map-
ping based directly on the DHS guidance for our March and Decem-
ber 2020 analyses since the DHS guidelines best represent the state
of knowledge at those dates. We compare our estimates of essential
workers to the CDC categorization in the “Other Estimates” section
below.

% For a study that highlights employment, wages, and education in
specific essential occupations using U.S. Bureau of Labor Statistics
(BLS) data, see Torpey (2020).

7 Dingel and Neiman (2020) use the ONET description of the job
tasks to judge if the job can be performed at home or not. They report
the percent of jobs in 2-digit occupation groups that can be done at
home. Using the same 2-digit occupation group definition, we define
frontline workers as those working in occupations where less than
33% of the occupations in that occupation group can be done from
home. For example, grocery store cashiers are in the “Sales and
Related Occupations” 2-digit occupation group. Since only 28% of
those in “Sales and Related Occupations” can work from home, we
classify grocery store cashiers as frontline workers.


https://www.cisa.gov/sites/default/files/publications/CISA_Guidance_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.0_1.pdf
https://www.cisa.gov/sites/default/files/publications/CISA_Guidance_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.0_1.pdf
https://www.cisa.gov/sites/default/files/publications/CISA_Guidance_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.0_1.pdf
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For the larger group of essential workers as well as the
narrower subset of frontline workers, in a third step we addi-
tionally excluded industries that were shut down or running
under limited demand at the time of the initial COVID-out-
break in March 2020 as designated by Vavra (2020)% e.g.,
restaurants and other food services, traveler accommoda-
tion, air transportation, and a number of manufacturing
industries.’”

Finally, we account for changes in the federal guidelines
over time by comparing the groups defined above to the
essential and frontline workers using guidelines issued by
DHS CISA on December 16, 2020.!° The December 2020
DHS guidelines differ from those issued in March 2020
in adding the education sector, automobile dealers, other
motor vehicle dealers, sporting good stores, and office sup-
ply stores. For the December 2020 breakdowns, we do not
present results excluding shut down industries as these were
far fewer and more heterogeneous across states than they
were in the early stages of the COVID-19 crisis in the U.S.
in March 2020.

3 Findings

We begin by presenting our findings using the March 2020
DHS guidelines. We then explore how our results are
affected when updated based on the December 2020 DHS
guidelines that include the education sector as well as some
other additional categories.

4 Essential workers: March 2020

Tables 1 and 2 show our results for essential and frontline
workers at the aggregate level and, for frontline workers (our
primary focus), separately at the major (2-digit) occupation

8 Dey and Lowenstein (2020) state, based on personal communica-
tion from the author, that Vavra’s designation was subjective but the
authors found his listing to be “quite reasonable”. We agree with this
assessment and, therefore, use his designation to move from essential
to essential excluding shutdown.

9 Specifically, we exclude: Restaurants and bars: 7223-7225. Travel
and Transportation: 4811,4812, 4853, 4854, 4859, 4881,4883, 7211.
Personal Services: 6212, 8121,8129. Entertainment: 7111, 7112,
7115, 7131, 7132, 7139. Other sensitive retail: 4411, 4412, 4421,
4422, 4481, 4482, 4483,4511,4512, 4522, 4531, 4532, 4539, 5322,
5323, 4243, 4413, 4543. Sensitive Manufacturing: 3352, 3361, 3362,
3363, 3364, 3366, 3371, 3372, 3379, 3399, 4231, 4232, 4239, 3132,
3141, 3149, 3152.

10 The guidelines issued on December 16, 2020 (version 4) are iden-
tical to the August 2020 (version 3). The December guidelines are
available here: https://www.cisa.gov/sites/default/files/publications/
ECIW_4.0_Guidance_on_Essential Critical_Infrastructure_Worke
rs_Final3_508_0.pdf.

¥

level using the March 2020 definitions. Table 1 reports
demographic characteristics and Table 2 reports labor mar-
ket characteristics. As may be seen in the tables, essential
workers, using this definition, comprise a large and varied
group. Overall, they make up 70% of all workers (see Panel
A in Tables 1 and 2). Women are well represented, although
the female share (44%) is somewhat lower than for the labor
force as a whole (47%). The other demographic character-
istics of essential workers are also very similar to the gen-
eral labor market on the aggregate level, although they are
slightly more likely to be Hispanic or immigrant (foreign
born) and have somewhat lower educational attainment (see
Panel A in Table 1). The share of workers in predominantly
(70%+) female and predominantly (30%—) male occupations
(as classified based on 4 digit occupational categories) is
broadly similar between essential and all workers, although
a somewhat larger share of essential workers are in predomi-
nantly male occupations as shown in Panel A of Table 2.
Average wages of essential workers are virtually the same as
for all workers and about the same share of essential workers
as all workers earn low wages (in the bottom quartile of the
overall wage distribution) and high wages (in the top quar-
tile of the overall wage distribution).!! Taking into account
the shutdowns in the early stage of the crisis by excluding
workers in affected industries does substantially reduce the
estimated number of essential workers—to 60% of all work-
ers; with average wages somewhat higher at $28.42 (com-
pared to $27.05 for all workers). However, the demographic
characteristics of essential workers are almost identical when
excluding shut down and limited demand industries.

5 Frontline workers: March 2020

Frontline workers also vary but come disproportionately
from socio-economically disadvantaged groups compared
to the overall workforce (see Panel A in Table 1) and receive
lower wages on average (Panel A in Table 2). Frontline
workers include (but are not limited to) health care work-
ers, protective service workers (police and EMS), cashiers
in grocery and general merchandise stores, production and
food processing workers, janitors and maintenance workers,
agricultural workers, and truck drivers. Such workers consti-
tute 43% of all workers. While women are overrepresented
in a number of specific frontline occupations, the average
female share of frontline workers (39%) is lower than for
essential workers as a whole. Frontline workers are on aver-
age less well educated than all workers, with a higher share

' Wages are calculated by dividing annual wages by the product
of usual hours per week worked and usual weeks per year worked.
Wages are adjusted to 2019 dollars.
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Table 2 Labor market characteristics of essential and frontline workers: March 2020

Female Male

Hourly

% Frontline

0, 0, 1
Dominated Dominated wages (;I;;V /&/I:;ih N % All % Frontline excl.
Occ Occ Shutdown

Panel A: Group Averages
All 0.28 0.30 $27.05 0.25 0.25 3,042,378
Essential 0.26 0.35 $27.10 0.24 0.25 2,128,330 70.0%
Essential excl. Shutdown 0.26 0.37 $28.42 0.22 0.27 1,809,150 59.5%
Frontline 0.26 0.44 $22.76 0.30 0.18 1,301,854  42.8%
Frontline excl. Shutdown 0.24 0.48 $24.00 0.27 0.20 1,025,969 33.7%
Panel B: Frontline by Occupation Group
Healthcare Practitioners & Technical 0.70 0.04 $41.30 0.09 0.47 183,208 14.1%
Healthcare Support 0.99 0.00 $16.33 0.36 0.06 81,774 6.3%
Protective Service 0.01 0.92 $27.96 0.14 0.30 55,699 4.3%
Food Preparation & Serving 0.30 0.09 $13.31 0.53 0.04 132,965 10.2%
Building & Grounds Cleaning & Maintenance 0.24 0.31 $14.23 0.48 0.06 73,099 5.6%
Personal Care & Service 0.68 0.05 $12.75 0.57 0.05 22,974 1.8%
Sales & Related 0.26 0.14 $26.11 0.34 0.22 192,579 14.8%
Farming, Fishing, & Forestry 0.00 0.93 $14.30 0.47 0.05 19,911 1.5%
Construction & Extraction 0.00 1.00 $20.85 0.28 0.18 135,904 10.4%
Installation, Maintenaince, & Repair Workers 0.00 1.00 $23.64 0.18 0.22 77,228 5.9%
Production 0.00 0.50 $20.97 0.20 0.14 134,555 10.3%
Transportation & Material Moving 0.01 0.78 $19.69  0.31 0.11 180,599 13.9%
Panel C: Frontline excluding Shutdown by Occupation Group
Healthcare Practitioners & Technical 0.71 0.02 $40.63 0.09 0.47 175,294 17.1%
Healthcare Support 0.98 0.00 $16.10 0.37 0.05 75,884 7.4%
Protective Service 0.00 0.93 $28.20 0.13 0.31 54,278 5.3%
Food Preparation & Serving 0.05 0.10 $14.22 0.48 0.03 16,630 1.6%
Building & Grounds Cleaning & Maintenance 0.19 0.36 $14.16 0.48 0.06 63,202 6.2%
Personal Care & Service 0.73 0.05 $12.39 0.59 0.05 21,126 2.1%
Sales & Related 0.20 0.15 $27.76 0.31 0.24 169,471 16.5%
Farming, Fishing, & Forestry 0.00 0.93 $14.30 0.47 0.05 19,888 1.9%
Construction & Extraction 0.00 1.00 $20.77 0.28 0.17 134,048 13.1%
Installation, Maintenaince, & Repair Workers 0.00 1.00 $23.20 0.19 0.21 68,626 6.7%
Production 0.00 0.52 $20.88 0.20 0.14 112,688 11.0%
Transportation & Material Moving 0.00 0.79 $18.80 0.29 0.10 139,722 13.6%

This table lists labor market characteristics of essential and frontline workers. Essential workers are identified by mapping official industry
guidelines issued by the Department of Homeland Security (DHS) on March 28, 2020 to microdata from the 2018 and 2019 American Com-
munity Survey. Frontline workers are approximated by their feasibility of work from home in the worker’s occupation group (Dingel and Neiman
2020). Shutdown adjusts for industries that were shutdown or running under limited demand early in the COVID crisis (Vavra 2020). Group
averages are shown in Panel A. Panel B reports labor market characteristics at the major (2-digit) occupation group level for frontline workers,
while Panel C additionally excludes shutdown industries. Labor market charateristics consist of the share of females, share of workers that work
in predominantly female 4-digit occupations (70% or more of workers are female) or predominantly male 4-digit occupations (30% or less of the
workers are female), hourly wages (income in 2019 dollars using the CPI divided by the product of usual hours worked per week and the mid-
point of usual weeks worked per year), share of workers earning low wages (in the bottom quartile of the overall wage distribution) and high
wages (in the top quartile of the overall wage distribution). Military is excluded as an occupation group, so share does not sum to 100

comprised of high school dropouts and a lower share having
a college degree or higher. They also have a considerably
higher share of Hispanics and a somewhat higher share of
Blacks. Immigrants are also disproportionately represented.
Average wages of frontline workers ($22.76) are lower than
those of all workers and essential workers. A higher share of
frontline workers earns low wages (in the bottom quartile)
and a smaller share earns high wages (in the top quartile).
As would be expected, health care workers comprise an
important share—20% of frontline workers (see Panel B
in Tables 1 and 2). Heath care workers include two major
occupational categories: (i) healthcare practitioners and

technical occupations and (ii) health care support. Practi-
tioners and technical occupations, including doctors, reg-
istered nurses and pharmacists (among others), constitute
the bulk of health care workers (69%). They are a relatively
highly educated, high paying group. While doctors are still
a majority male occupation, overall women comprise a
majority of health care practitioners (75%). Health support
workers, such as nursing assistants and home health aides,
constitute the remainder of health care workers. They are an
even more heavily female group (86%). In contrast to health
care practitioners, they are a relatively less well educated
and low wage group. Additionally, this group is majority
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non-white (55%, including 25% Black and 20% Hispanic),
immigrants are more heavily represented, and a substantial
share are single mothers (23% compared to 8% of frontline
workers and all workers), suggesting they may face greater
childcare burdens.

Sales and related occupations in essential industries also
constitute a large share of frontline workers, 15%. Women
constitute a little under half of all workers in this occupation
group, with a quarter of workers employed in predominantly
female occupations. Overall, the average wage is slightly
below that for all workers and an above average share earn
wages in the bottom quartile. Almost a quarter of workers in
this group are cashiers at essential retailers such as grocery
stories and general merchandise stores.'”

A number of heavily male, blue collar categories together
constitute a large share of frontline occupations, including
transportation and material moving occupations (14%),
production occupations (10%), construction and extrac-
tion (10%), building and grounds cleaning and maintenance
(6%), installation maintenance and repair (6%), as well as
farming, fishing and forestry occupations (2%). Average
wages for workers in these occupation groups are substan-
tially below the average for all workers.

Protective service occupations constitute another crucial
component of the frontline workforce, accounting for 4%
of frontline workers. This is a primarily male category that
earns about the same wage as the average for all workers.

If we take the estimates of closures and greatly reduced
demand into account in measuring the frontline workforce
(see Panel A in Tables 1 and 2), the estimated number of
frontline workers is substantially reduced—to 34% of all
workers. The percent female in the occupation declines
slightly to 38% and average wages rise somewhat to $24.00.
However, our basic conclusion that the frontline group is dis-
proportionately comprised of less educated, disadvantaged
minority (especially Hispanic), and immigrant workers,
earning below average wages and with a substantial share
of workers in the bottom quartile, remains unchanged. Con-
sidering shut down industries is of particular relevance for
food preparation and serving occupations which potentially
comprise a substantial share of frontline workers (10%), but
the smallest share (2%) when taking shut down into account
(see Panel C in Tables 1 and 2). While some were working
and taking the risk of exposure to clients at the early stage of
the pandemic, the majority were not working in these jobs.
For both definitions this is a majority female and a very low
wage occupation group on average.

12 In results not shown in the table, cashiers are 72% female, 44%
non-white, and 62% earn wages in the lowest quartile of all workers.

6 Educators

The most significant change in the federal guidelines defin-
ing essential and thus also frontline workers in December
2020 was the addition of the education sector. Education
moved almost universally to virtual instruction in the Spring
of 2020, excluding educators from the essential and frontline
definitions. By Fall 2020 and into early 2021 many, though
far from all, districts and institutions had moved to mixed
or in-person instruction.'® Table 3 shows the demographic
and occupational characteristics of workers in education
occupations by industry, within the education sector. We
focus on this occupation category to provide results that are
comparable to those for other occupation groups in Panel B
of Tables 1 and 2.'

As may be seen in the table, educators are a sizable group,
making up 13% of frontline workers and 6% of all workers
using the December 2020 definitions. As a whole, educa-
tors are more female (72%), more white (72%), and more
educated (81% hold a BA or higher) than the labor force
as a whole as well as other essential and frontline workers
(Table 3, Panel A). The well-above average percent female is
driven by the large share who are employees in primary and
secondary schools, 78% of whom are female. Educators earn
average wages overall and have a lower than average share
of low wage workers, with workers in colleges, universities,
and professional schools earning well above average wages.

7 Essential and frontline: December 2020

Table 4 replicates Panel A from Tables 1 and 2 adding the
group averages for December 2020 essential and frontline
workers for comparison.'> The main difference between the
December and earlier March definitions is the inclusion of
the education sector. As mentioned above, we do not include
shutdown versions of the December definitions. December
essential workers make up an even larger share (82%) of
the entire workforce and continue to have demographic and
labor market characteristics that are almost identical to all
workers. Because educators are highly educated, the main
difference between March frontline workers and December

13" According to Dingel and Neiman (2020), 85 % of educators can
work from home, which would exclude them from our frontline defi-
nition where less than 33% of workers can work at home. We none-
theless include them in our December 2020 frontline worker group
because at that time many were teaching in person and were required
to do so. As of March 8, 2021, K-12 educators were officially eligible
for vaccination in all U.S. states (Robertson 2021).

14 Overall, workers in education occupations constitute 56.3% of
employees in the education sector.

15 Table 5 shows the share of December frontline for each occupation
group, including education occupations.
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frontline workers is that 26% of December frontline work-
ers hold a BA or higher while this was true of only 19% of
March frontline workers. Overall, however, frontline workers
remain less well educated than all workers, with a higher
share of workers without a high school degree and a lower
share with a BA or higher. The inclusion of workers in the
education sector also increases the share of frontline work-
ers who are female, from 39 to 43%, but this remains below
the female share of all workers. While there are some dif-
ferences, our overall conclusions regarding the composition
of frontline workers remain the same using the December
definitions: frontline workers are, on average, a less educated
group, with a higher representation of men, disadvantaged
minorities (especially Hispanics), and immigrants, and are
lower paid than all workers with a larger share in the low
wage quartile.

8 Other estimates

As explained above, our estimates rest on our mapping of the
DHS guidelines into NAICS industry codes. In this section,
we briefly compare our results to three other studies that
provide estimates of essential workers by interpreting the
guidelines, Tomer and Kane (2020), Kearney and Pardue
(2020)'® and Selden and Berdahl (2020). Moreover, in mid-
January 2021, the CDC published a listing mapping the DHS
guidelines into NAICS industry codes (CDC 2021). We used
our own mapping based directly on the DHS guidance for
our March and December 2020 analyses since the DHS
guidelines best represent the state of knowledge at those
dates. However, in this section, we also compare our coding
to that published by the CDC in January 2021.

Tomer and Kane (2020) estimate that 34% to 43% of the
overall workforce may be deemed essential. While notably
lower than our estimate of essential workers, their definition
is similar to what we call frontline workers, who make up
43% of the total workforce in our estimate (frontline exclud-
ing shutdown makes up 34%, similar to the lower bound of
their estimate). In addition to excluding several manufac-
turing industries that we include, Tomer and Kane (2020)
additionally exclude restaurants and food services, child
care services, agricultural industries, and military that are
described as essential by DHS though may not have been
fully operational. Like our frontline results, they find these
workers face larger risk due to work environments requiring
close proximity but earn lower wages and are less likely to
have health insurance.

16 Both studies have publicly shared their coding definitions for rep-
lication.

¥

Kearney and Pardue (2020) estimate that 53% of the over-
all workforce are essential workers. Using our data and their
essential industry classification, 63% of the overall work-
force would be deemed essential. Their estimate is similar
to our “essential excluding shutdown” measure which makes
up 60% of the overall workforce. Like our shutdown defini-
tion, Kearney and Pardue exclude food services and traveler
accommodations. Also in line with our analysis, they find
that essential workers are very similar to the overall labor
force, but this is not the case when divided by ability to work
from home. Those working in person are disproportionately
lower wage, less educated, and non-white workers just as our
frontline workers are.

Selden and Berdahl (2020) estimate how many adults
at increased risk of severe COVID-19 held essential jobs
and could not work at home or lived in households with
such workers. They use deidentified data from the 2014 to
2017 Medical Expenditure Panel Survey (MEPS) and their
interpretation of the federal guidelines yield a similar share
of essential workers as our analysis (72% compared to our
share of 70%).

Finally, applying the CDC mapping of the DHS guide-
lines to our data results in 230 of the 287 industries being
defined as essential (our December 2020 definition, which
uses the same December 2020 guidelines as the CDC map-
ping, includes 206 industries).!” Some of the industries they
include that we do not are book stores and news dealers,
florists, legal services, libraries and archives, museums, and
religious organizations. This broader definition means that
92% of the overall workforce is deemed essential and the
characteristics of this group are almost identical to the over-
all population.'® While this mapping does provide a poten-
tial authority, its inclusiveness limits its usefulness to policy
makers and researchers and does not appear to reflect the
population of essential and frontline workers at the height
of the lockdown in March/April 2020.

Overall, we believe our measure of essential workers as
well as our step-wise approach narrowing down to frontline
workers provides the most complete picture to study those
differentially impacted by in person work and exposure to
the virus. Additionally, to the best of our knowledge, our
paper is first to update results as the guidelines have evolved.

17 The NAICs codes they include that we exclude are: 337, 3399,
4232, 4239, 4243, 45121, 4531, 45322, 4533, 4539, 45439, 51912,
5242, 5324, 533, 5411, 5413, 5414, 5415, 5419 exc. 54194, 55, 5613,
5614, 6243, 712, 713 exc. 71395, 8114, 8123, 8131, 814. Addition-
ally, we include the military as essential and they do not.

18 This slightly overestimates the CDC recommended coding as they
often drill down to the 6-digit NAICS but the ACS data is coding
using the 4-digit NAICS. Consequently, we over-include some indus-
tries since we must include the entire 4-digit industry.
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9 Discussion and conclusion

During the course of COVID-19, we relied on a subset of
essential workers to meet our basic needs while significant
portions of the population isolated at home. While some
essential workers could themselves work from home, this
was not feasible for a significant share of individuals, whom
we designate as frontline workers, who must take on con-
siderable risk to do their jobs. Although there is variation
within this group, we have found that frontline workers are
disproportionately comprised of less educated and disad-
vantaged minority workers, especially Hispanics, and immi-
grants, and earn below average wages, with a substantial

share of workers in the bottom wage quartile. During the
COVID-19 pandemic, these workers, even healthcare work-
ers, faced much higher risks than traditionally incurred in
these occupations. Identifying essential and frontline work-
ers and understanding their characteristics is useful for
policymakers in targeting social insurance, personal protec-
tive equipment, and vaccine distribution in response to the
COVID-19 crisis and researchers estimating the impact of
the pandemic on different groups.

Appendix

See Table 5.

Table 5 Occupation group

Occupation group N % Dec frontline
as share of December 2020
frontline Education occupations 194,281 12.3%
Healthcare practitioners and Technical 191,311 12.1%
Healthcare support 82,599 5.2%
Protective service occupations 58,607 3.7%
Food preparation and serving occupations 140,681 8.9%
Building and grounds cleaning and maintenance 84,698 5.4%
Personal care and service 30,429 1.9%
Sales and related 212,110 13.4%
Farming, fishing, and forestry 20,006 1.3%
Construction and extraction 137,182 8.7%
Installation, maintenance, and repair workers 85,846 5.4%
Production 137,013 8.7%
Transportation and material moving 192,837 12.2%
This table lists count of frontline workers by occupational group and share of December Frontline workers.
Essential workers are identified by mapping official industry guidelines issued by the Department of Home-
land Security (DHS) on December 16, 2020 to microdata from the 2018 and 2019 American Community
Survey. Frontline workers are approximated by their feasibility of work from home in the worker’s occupation
group (Dingel and Neiman 2020). Military is excluded as an occupation group, so share does not sum to 100
References Department of Homeland Security. 2020. Guidance on the Essential

Adie Tomer, and Joseph W. Kane. 2020. How to Protect Essential
Workers During COVID-19. Brookings Institution. https://www.
brookings.edu/research/how-to-protect-essential-workers-during-
covid-19/#footref-1. Accessed 9 Mar 2021.

Blau, Francine D., Josefine Koebe, and Pamela A. Meyerhofer. 2020.
Essential and Frontline Workers in the COVID-19 Crisis. Econo-
fact. https://econofact.org/essential-and-frontline-workers-in-the-
covid-19-crisis. Accessed 24 Aug 2020.

Center for Disease Control and Prevention. 2021. Interim List of Cat-
egories of Essential Workers Mapped to Standardized Industry
Codes and Titles. www.cdc.gov/vaccines/covid-19/categories-
essential-workers.html. Accessed 11 May 2021.

Department of Homeland Security. 2020. Guidance on the Essential
Critical Infrastructure Workforce: Ensuring Community and
National Resilience in COVID-19 Response, Version 2.0. https://
www.cisa.gov/sites/default/files/publications/CISA_Guidance_
on_the_Essential_Critical_Infrastructure_Workforce Version_2.
0_1.pdf. Accessed 3 Mar 2021.

Critical Infrastructure Workforce: Ensuring Community and
National Resilience in COVID-19 Response, Version 4.0. https://
www.cisa.gov/sites/default/files/publications/ECIW_4.0_Guida
nce_on_Essential_Critical_Infrastructure_Workers_Final3_
508_0.pdf. Accessed 3 Marc 2021.

Dey, Matthew, and Mark A. Lowenstein, M. 2020. How many work-
ers are employed in sectors directly affected by COVID-19 shut-
downs, where do they work, and how much do they earn? Monthly
Labor Review April https://www.bls.gov/opub/mlr/2020/article/
covid-19-shutdowns.htm. Accessed 12 May 2021.

Dingel, Jonathan I., and Brent Neiman. 2020. How Many Jobs Can be
Done at Home?, NBER Working Paper 26948.

Gupta, Sumdha, Laura Montenovo, Thuy D. Nguyen, Felipe Lozano
Rojas, lan M. Schmutte, Kosali I. Simon, Bruce A. Weinberg, and
Coady Wing. 2020. Effects of Social Distancing Policy on Labor
Market Outcomes. NBER Working Paper 27280.

Laura Montenovo, Xuan Jiang, Felipe Lozano Rojas, lan M. Schmutte,
Kosali I. Simon, Bruce A. Weinberg, and Coady Wing. 2020.
Determinant of Disparities in COVID-19 Job Losses. NBER
Working Paper 27132.

¥


https://www.brookings.edu/research/how-to-protect-essential-workers-during-covid-19/#footref-1
https://www.brookings.edu/research/how-to-protect-essential-workers-during-covid-19/#footref-1
https://www.brookings.edu/research/how-to-protect-essential-workers-during-covid-19/#footref-1
https://econofact.org/essential-and-frontline-workers-in-the-covid-19-crisis
https://econofact.org/essential-and-frontline-workers-in-the-covid-19-crisis
http://www.cdc.gov/vaccines/covid-19/categories-essential-workers.html
http://www.cdc.gov/vaccines/covid-19/categories-essential-workers.html
https://www.cisa.gov/sites/default/files/publications/CISA_Guidance_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.0_1.pdf
https://www.cisa.gov/sites/default/files/publications/CISA_Guidance_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.0_1.pdf
https://www.cisa.gov/sites/default/files/publications/CISA_Guidance_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.0_1.pdf
https://www.cisa.gov/sites/default/files/publications/CISA_Guidance_on_the_Essential_Critical_Infrastructure_Workforce_Version_2.0_1.pdf
https://www.cisa.gov/sites/default/files/publications/ECIW_4.0_Guidance_on_Essential_Critical_Infrastructure_Workers_Final3_508_0.pdf
https://www.cisa.gov/sites/default/files/publications/ECIW_4.0_Guidance_on_Essential_Critical_Infrastructure_Workers_Final3_508_0.pdf
https://www.cisa.gov/sites/default/files/publications/ECIW_4.0_Guidance_on_Essential_Critical_Infrastructure_Workers_Final3_508_0.pdf
https://www.cisa.gov/sites/default/files/publications/ECIW_4.0_Guidance_on_Essential_Critical_Infrastructure_Workers_Final3_508_0.pdf
https://www.bls.gov/opub/mlr/2020/article/covid-19-shutdowns.htm
https://www.bls.gov/opub/mlr/2020/article/covid-19-shutdowns.htm

178

F. D. Blau et al.

Melissa S. Kearney, and Luke Pardue. 2020. Exposure on the Job:
Who are the Essential Workers Who Likely Cannot Work from
Home? https://www.brookings.edu/research/exposure-on-the-job/.
Accessed 9 Mar 2021.

Robertson, Campbell. 2021. Teachers in all U.S. States are Now Eligi-
ble for Vaccination, Though There is Confusion in Some States.
The New York Times (March 8). https://www.nytimes.com/live/
2021/03/08/world/covid-19-coronavirus?referringSource=artic
leShare#teachers-in-all-us-states-are-now-eligible-for-vacci
nation-though-there-is-confusion-in-some-states. Accessed 11
Mar 2021.

Steven Ruggles, Sarah Flood, Ronald Goeken, Josiah Grover, Erin
Meyer, Jose Pacas, and Matthew Sobek. 2020. IPUMS USA: Ver-
sion 10.0. American Community Survey 2017-2018. Minneapolis,
MN: IPUMS, 2020. https://doi.org/10.18128/D010.V10.0

Selden, Thomas M., and Terceira A. Berdahl. 2021. Risk of Severe
COVID-19 Among Workers and Their Household Members.
JAMA Internal Medicine 181 (1): 120-122.

Torpey, Elka. 2020. Essential work: Employment and outlook in occu-
pations that protect and provide, Career Outlook, U.S. Bureau of
Labor Statistics, September.

U.S. Census Bureau. 2017. American Community Survey Informa-
tion Guide. https://www.census.gov/content/dam/Census/progr
ams-surveys/acs/about/ACS_Information_Guide.pdf. Accessed
26 May 2021.

Vavra, Joseph S. 2020. Shutdown Sectors Represent Large Share of
All US Employment. Becker Friedman Institute. https://bfi.uchic
ago.edu/insight/blog/key-economic-facts-about-covid-19/#shutd
own-sectors. Accessed 24 Aug 2020.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Francine D. Blau is Frances Perkins Professor of Industrial and Labor
Relations and Professor of Economics at Cornell University, a Research
Associate of the NBER, and a Research Fellow of IZA (Institute for the
Study of Labor); CESIfo (Institute for Economic Research); and DIW
(German Institute for Economic Research). She received her Ph.D. in
Economics from Harvard University and her BS from the School of
Industrial and Labor Relations at Cornell University. Before returning
to Cornell in 1994, she was on the faculty at the University of Illinois,
Urbana-Champaign. Professor Blau has served as President of the Soci-
ety of Labor Economists and the Labor and Employment Relations
Association, Vice President of the American Economic Association,
President of the Midwest Economics Association, and Chair of the
AEA Committee on the Status of Women in the Economics Profession.
She was elected a Distinguished Fellow of the American Economic
Association in 2018. In 2010, she received the IZA Prize for outstand-
ing achievement in labor economics, and was awarded the 2017 Jacob
Mincer Award by the Society of Labor Economists in recognition of
lifetime of contributions to the field of labor economics. She is also
the 2001 recipient of the Carolyn Shaw Bell Award from CSWEP for
furthering the status of women in the economics profession. In 2017,
she was awarded the Groat Alumni Award for outstanding professional

accomplishments from Cornell’s ILR School. She is a fellow of the
Society of Labor Economists, the American Academy of Political and
Social Science, and the Labor and Employment Relations Association.
She is an Associate Editor of Labour Economics and was formerly an
editor of the Journal of Labor Economics and an Associate Editor
of the Journal of Economic Perspectives. She has served on numer-
ous editorial boards, including the American Economic Review, the
Journal of Labor Economics, the Journal of Economic Perspectives,
the ILR Review, the Journal of Labor Research, and The Annals of the
American Academy of Political and Social Science. Professor Blau has
written extensively on gender issues, wage inequality, immigration,
and international comparisons of labor market outcomes. She is the
author of Equal Pay in the Office and Gender, Inequality, and Wages,
and, with Lawrence Kahn, of At Home and Abroad: U.S. Labor Market
Performance in International Perspective (recipient of the Richard A.
Lester Prize for the outstanding book in labor economics and indus-
trial relations for 2002). She is co-editor of The Economic and Fiscal
Consequences of Immigration; The Declining Significance of Gender?;
and Gender and Family Issues in the Workplace. She is also coauthor,
with Anne Winkler, of The Economics of Women, Men, and Work,
currently in its 8th edition.

Josefine Koebe is a Ph.D. Candidate in the Graduate School at Univer-
sitdit Hamburg and is a Friedrich-Ebert-Stiftung Foundation scholar-
ship recipient. From March until May 2019 she visited the ILR School
of Cornell University as visiting fellow of Francine Blau. She holds
a master’s degree in Economics from Berlin Humboldt University, a
Bachelor of Science degree in International Economics from the Uni-
versity of Tiibingen, and a Certificat d’échange from Sciences Po Paris,
France. After completing her master’s degree, she gained professional
experience as deputy in charge of the office of a Member of Parliament
(German Bundestag) and today’s minister of justice and family affairs
for 2 years. Currently, she is a research assistant in the Department of
Education and Family, where she is affiliated with the German Institute
of Economic Research in Berlin. Her current research interests are in
applied econometrics and policy evaluation, in particular, in the field
of early childhood education, family, fertility and labor economics.

Pamela A. Meyerhofer is a post-doctoral researcher in the Department
of Agricultural Economics and Economics at Montana State Univer-
sity in Bozeman, Montana. Her research is centered on how women
make decisions about work and family and how policy impacts these
decisions. She received a PhD in Policy Analysis and Management
with a minor in Demography from Cornell University in 2020. She
received an Honors Bachelor of Arts in Economics and Philosophy,
Politics, and the Public from Xavier University in 2014. Her paper
Culture and gender allocation of tasks: source country characteristics
and the division of non-market work among US immigrants, with Fran-
cine D. Blau, Lawrence M. Kahn, Matthew Comey, Amanda Eng, and
Alexander Willén, was awarded the 2020 IPUMS Time Use Research
Award for Published papers. She is a member of the Society of Labor
Economists, the American Economic Association, the Association
for Public Policy and Management, the American Society of Heath
Economists, the Southern Economic Association, and the Midwestern
Economic Association.


https://www.brookings.edu/research/exposure-on-the-job/
https://www.nytimes.com/live/2021/03/08/world/covid-19-coronavirus%3freferringSource%3darticleShare#teachers-in-all-us-states-are-now-eligible-for-vaccination-though-there-is-confusion-in-some-states
https://www.nytimes.com/live/2021/03/08/world/covid-19-coronavirus%3freferringSource%3darticleShare#teachers-in-all-us-states-are-now-eligible-for-vaccination-though-there-is-confusion-in-some-states
https://www.nytimes.com/live/2021/03/08/world/covid-19-coronavirus%3freferringSource%3darticleShare#teachers-in-all-us-states-are-now-eligible-for-vaccination-though-there-is-confusion-in-some-states
https://www.nytimes.com/live/2021/03/08/world/covid-19-coronavirus%3freferringSource%3darticleShare#teachers-in-all-us-states-are-now-eligible-for-vaccination-though-there-is-confusion-in-some-states
https://doi.org/10.18128/D010.V10.0
https://www.census.gov/content/dam/Census/programs-surveys/acs/about/ACS_Information_Guide.pdf
https://www.census.gov/content/dam/Census/programs-surveys/acs/about/ACS_Information_Guide.pdf
https://bfi.uchicago.edu/insight/blog/key-economic-facts-about-covid-19/#shutdown-sectors
https://bfi.uchicago.edu/insight/blog/key-economic-facts-about-covid-19/#shutdown-sectors
https://bfi.uchicago.edu/insight/blog/key-economic-facts-about-covid-19/#shutdown-sectors

	Who are the essential and frontline workers?
	Abstract
	1 Introduction
	2 Data and methods
	3 Findings
	4 Essential workers: March 2020
	5 Frontline workers: March 2020
	6 Educators
	7 Essential and frontline: December 2020
	8 Other estimates
	9 Discussion and conclusion
	References




