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ABSTRACT

Who Can Work from Home?*

In response to the COVID-19 pandemic, many states have adopted stay-at-home orders,

rendering a large segment of the workforce unable to continue doing their jobs. These
policies have distributional consequences, as workers in some occupations may be better
able to continue their work from home. | identify the segments of the U.S. workforce that
can plausibly work from home by linking occupation data from O*NET to the American
Community Survey. | find that lower-wage workers are up to three times less likely to be
able to work from home than higher-wage workers. Those with lower levels of education,
younger adults, ethnic minorities, and immigrants are also concentrated in occupations that
are less likely to be performed from home.
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1 Introduction

The COVID-19 pandemic has brought about unprecedented social and economic changes.
For many Americans, daily lives look and feel remarkably different than they did just a
month or two ago. In a record time, entire parts of the US economy were brought to a
standstill. The Bureau of Labor Statistics announced that 26 million workers have filed for
unemployment benefits between mid-March and late April (DOL, 2020). The pandemic has
also put significant pressure on financial markets and supply chains across the globe. The
Dow Jones Industrial Average index fell 23% in March, marking its worst first quarter in the
last 124 years (DeCambre, 2020).

In response to the crisis, many states have adopted stay-at-home orders meant to slow
down the spread of the virus. Estimates suggest that currently about 95% of Americans are
ordered to stay home (Secon and Woodward, 2020). Similar measures have been undertaken
in countries throughout the world covering at least a third of the global population (Kaplan
et al., 2020). An significant implication is that a large segment of the labor force is unable
to continue going to work.

A important aspect of these policies is their distributional consequences, as some workers
may be better suited than others to continue to work from home. On the one hand, an early
narrative emerged in the public domain that the virus is “an equalizer” since all humans
are innately prone to it (e.g., Owoseje, 2020). On the other hand, recent articles in media
outlets suggest the pandemic exacerbates inequality by documenting its disproportionate toll
on low-income workers and minorities (e.g., Tensley, 2020; North, 2020; Chotiner, 2020).

In this note, I characterize which segments of the US workforce can plausibly work from
home. I link detailed occupation data from the Occupational Information Network (O*NET)
to the American Community Survey (ACS). O*NET contains information on the work con-
text, activities and tasks performed on the job. Following Dingel and Neiman (2020), I define
an occupation as one that can potentially be performed at home (i.e., is teleworkable) based

on a few key measures indicating daily requirement to be present at the workplace. I then



examine the types of workers employed in teleworkable versus non-teleworkable occupations
by wage, education, gender, race, and other demographic and socioeconomic characteristics.

I find that lower-wage workers are up to three times less likely to be able to work from
home than higher-wage workers. The share of workers in the bottom decile who can telecom-
mute is 28.6% while for workers in the top decile it is 67.9%. The contrast between education
groups is even starker. Only 12.6% of high school dropouts are employed in occupations
which would allow the flexibility of working from home, while among advanced degree hold-
ers this share is nearly six times higher — 74.9%. This pattern is observed for various other
proxies of socioeconomic status such as race, poverty level, immigration status, or receiving
welfare benefits.

The most closely related analysis comes from a recent Gallup poll surveying 8,572 people
about their social distancing habits, employment situation and exposure to risk in the time of
COVID-19 (Rothwell and Reeves, 2020). They do not find large differences in the probability
of working from home among respondents in the bottom income quintile. Among the most
affluent group, however, 71% report working from home while only 19% say they are unable
to remain professionally engaged. In a similar vein, (Rho et al., 2020) used the ACS to paint
a demographic picture of the workforce employed in “front-line” industries (e.g., grocery
stores, public transit and health care). They find females comprise 64.4% of this vulnerable
population. This note builds on their work by focusing on the capacity to work from home
and using detailed occupational information rather than broad industry groups.! Relatedly,
a recent analysis using cell phone data shows wealthier areas moved at lower rates following
stay-at-home orders (Valentino-DeVries et al., 2020). Lastly, this work is related to a broader
literature on the distributional consequences of economic downturns (Woo et al., 2013; Meyer

and Sullivan, 2013; Bitler and Hoynes, 2015; Redbird and Grusky, 2016).

'For instance, businesses across all these industries employ accountants or financial analysts which po-
tentially enjoy flexible work arrangements.



2 Data

The two primary data sources for this note are the ACS and O*NET. I use the 2017
ACS TPUMS 5-year sample which represents a 1-in-5 random sample of the US popula-
tion (Ruggles et al., 2019).? O*NET is an online database with detailed occupation level
information on the requirements, worker attributes, tasks and activities performed on the job
(DOL/Employment and Administration, 2018). I merge both datasets using the Standard
Occupational Classification (SOC) system. See the Appendix for more details on this.

I focus on individuals age 16-64 who are not enrolled in school and have reported an
occupation which results in a sample of 7,135,310 respondents. To get a measure of weekly
wages, | divide each respondent’s annual total pre-tax wage and salary income by the weeks
worked in the previous year. I adjust these with a state-level price index to account for
differential price levels across areas (Moretti, 2013).> All results are weighted using the ACS
sampling weights.

I follow Dingel and Neiman (2020) in classifying occupations as ones that can potentially
be performed from home. They use the “Work Context” and “Generalized Work Activities”
surveys from O*NET. If an occupation requires, for example, daily “operating vehicles, mech-
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anized devices or equipment,” “work outdoors,” “handling and moving objects” or “wearing
common or specialized protective or safety equipment,” then it cannot plausibly be done
effectively outside of the workplace. For instance, this method classifies occupations such as
Accountants, Computer Programmers and Paralegals as ones that can be performed at home
while Electricians, Registered Nurses and Waiters and Waitresses are not teleworkable. See

the Appendix for the exact definition of a teleworkable occupation. This classification and

hence my results are not sensitive to reasonably large changes in the teleworkability criteria.

2This is the most recent sample for which the occsoc variable is available.

3Specifically, I use the ACS to estimate state-level “monthly gross rental costs” for two- and three-
bedroom rental units with the median (Utah) standardized to one. My results are not sensitive to this
standardization or using hourly and yearly wages instead.



3 Results

Figure 1 shows the share of teleworkable jobs by location in the wage distribution. The
pattern is (nearly) monotone — higher paid workers are, on average, more likely to have the
option of working from home. In the bottom decile of the wage distribution, this proportion
is low, ranging from 26.8% to 31.4% and it is steadily increasing as we move towards higher
paid workers. Among median-wage earners, 43.8% can perform their work duties away from
their workplaces. This share peaks at 70.1% towards the top of the distribution. Standard
errors are not displayed and are orders of magnitude smaller than the presented estimates.

Next, Figure 2 shows the same results for various demographic groups. The top left
panels breaks down the feasibility of working from home by education groups. The pattern
is again monotone — higher educated workers are more likely to be able to work form home.
About 12.6% of high school dropouts have this option, while among advanced degrees holders
(Master’s or higher) this share is nearly six times higher (74.9%). The bottom left panel
highlights these differences by race. The proportion of workers who can telework is highest
among Asian and Pacific Islanders (49.4%) and Whites (44.5%) and lowest among African
American (35.9%), Native American (31.0%) and other minority groups (28.9%). Lastly, we
also see that young workers (age 16-24; 26.1% versus 44.2%), men (36.1% versus 49.7%),
Hispanics (28.2% versus 45.4%) and immigrants (33.0% versus 44.5%) are all concentrated

in occupations that are less likely to be performed from home.

4 Discussion

The COVID-19 pandemic has brought the vast majority of the US population under various
stay-at-home regimes. The capacity to remain working under these circumstances is depen-
dent on one’s occupation. This note presents evidence that lower-wage workers are up to
three times less likely to be able to work from home than higher-wage workers. The imbal-

ance among education groups is even more pronounced. Policy makers designing ways to



combat the health crisis should consider adopting measures mitigating these distributional
disparities.

This analysis has several limitations. I look at occupational tasks and contexts and not
actual employment status. In this regard, I measure the plausibility of teleworking and
not whether the respondents work from home. Additionally, I do not account for layoffs,
furloughs or business closures, which likely have heterogeneous impacts across socioeconomic
groups. Lastly, future research should isolate the causal effect of working from home as

opposed to these more adverse employment outcomes.
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5 Figures

Figure 1: Feasibility of Working from Home by Location in the Wage Distribution
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Figure 2: Feasibility of Working from Home by Demographic Group
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6 Appendix

6.1 Merging O*NET and ACS

This involves a few steps. First, I convert the 8-digit O*NET-SOC codes into 6-digit 2010
SOC codes using the crosswalk on O*NET’s website. Whenever a single SOC code corre-
sponds to more than one O*NET-SOC occupation, I use the median value of the telework-
ability indicator within these occupations. That is, I assign the teleworkability value of the
majority occupations within this group. Next, I merge these SOC codes with the occsoc
variable in the ACS. I deal with the unmatched ACS 6-digit SOC codes by assigning the
median teleworkablity value for the corresponding set of 5-digit SOC occupations. If such
a match is not found, I continue with the corresponding 4-digit SOC codes and so on. The
majority (90.2%) of occupations are matched at the 6- or 5-digit levels. Lastly, I manually
match four occupation codes (551010, 552010, 553010, 559830) which have not been matched

in the previous steps.

6.2 Defining Teleworkable Occupations

Building on Dingel and Neiman (2020), I code any occupation as one that cannot be per-
formed at home if the average respondent in the O*NET “Generalized Work Activities” lists

any of the following activities as very important:

e Inspecting equipment, structures, or materials (Q4A)

e Performing general physical activities (Q16A)

e Handling and moving objects (Q17A)

e Controlling machines and processes [not computers nor vehicles] (Q18A)
e Operating vehicles, mechanized devices, or equipment (Q20A)

e Repairing and maintaining mechanical equipment (Q22A) or electronic equipment
(Q23A)

e Performing for or working directly with the public (Q32A)

11



Additionally, T do the same if the average respondent in the O*NET ”Wok Context” survey

states they are exposed to any of the following at least once a week:

e Violent people (Q14)

e Very hot or very cold temperatures (Q23*)

e Contaminants (Q25%)

e Cramped work spaces (Q26*)

e Radiation (Q28%)

e Diseases or infection (Q29)

e High places (Q30%*)

e Hazardous conditions (Q31*) or equipment (Q32*)

e Minor burns, cuts, bites, or stings (Q33)

An occupation is also deemed non-teleworkable if the average respondent in the same survey

says they spent majority of time doing any of the following:

e Work outdoors [every day] (Q17)

Climbing ladders, scaffolds, poles (Q36*)

Walking or running (Q37)

Kneeling, crouching, stooping or crawling (Q38%)

Using their hands to handle, control, or feel objects, tools, or controls (Q40%)

Wearing common or specialized protective or safety equipment (Q43)

Lastly, I do the same if they state that:

e They use email less than once per month (Q4) or

e It is very important for them to be responsible for others’” health and safety (Q10%)

The symbol “*” denotes additional requirements not imposed in Dingel and Neiman (2020).
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