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Key Insights: Jobs that were easy to automate were hit particularly hard by the COVID-19 pandemic 
and were slow to recover. The extended recovery period has meant further opportunities for automation; 
therefore, many of these jobs may be permanently lost. People in these jobs already were economically 
vulnerable and will need training and other targeted supports to regain their livelihoods through work. 

The unprecedented job losses of 2020, stemming 
from the COVID-19 pandemic due to stay-at-home 
orders and the closure of the economy, cut across U.S. 
society in deeply inequitable ways. Differences in 
unemployment by education, race, ethnicity, and 
earnings are well documented.1,2,3,4,5 This brief 
highlights another disparity stemming from the 
pandemic: mass layoffs of individuals in jobs that 
were easy to automate. Workers in these jobs were 
already economically vulnerable; they tended to have 
lower education levels and lower earnings before the 
pandemic. Additionally, these workers may not 
possess the skills needed to be hired for livable-wage 
jobs with lower risk for automation.  

An analysis conducted by the American Institutes for Research (AIR) shows that, since the month before 
the pandemic stay-at-home orders were issued, jobs with high automation risk have been slower to return 
(Exhibit 1). This could spell trouble for re-employment prospects given news reports suggesting that some 
employers decided to expedite the pace of automation when workers were forced to stay at home. 
Together, our findings suggest a greater urgency for reskilling as a way to help jobless people get back to 

Exhibit 1. Employment in Jobs With High Risk 
for Automation Has Been Slow to Recover 
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work, as well as to help those still in jobs with high automation risk find new employment that offers 
better economic security. 

Automation Risk and Other Economic Vulnerabilities 
Before the COVID-19 pandemic, analysts already had been focusing on automation as a risk factor for job 
displacement that could result in a stronger need for worker retraining. Occupational researchers have 
classified the specific tasks and skills needed for different types of jobs.6 Some jobs involve tasks or skills 
that are easy to automate; these types of jobs were more likely to be permanently lost during the Great 
Recession of 2008.i Additionally, there are clusters of jobs that require similar skill sets and those jobs 
with a high risk for automation are often closely related to others with a similar level of risk.7 By 
implication, workers who are in—or who recently lost—these jobs may need to invest in reskilling to move 
to new, lower risk jobs. 

We used an “automation score,” developed by experts who study the future of work.8 This score is a skill-
based measure of risk that a job will become automated over the coming decades (Box 1). We classified 
“high risk” jobs as those with a score 
greater than 80%. In February 2020, one-
third of U.S. jobs were at high risk for 
automation. ii  

Going into the COVID-19 pandemic, workers 
in jobs with high risk for automation were 
economically vulnerable in other ways 
(Exhibit 2). For example, they were more 
likely to earn wages 130% below the 
poverty line for a family of three (qualifying 
for SNAP benefits and, in many states, 
Medicaid) and more often had a high 
school education or less. In addition, they 
already were likely to struggle to find new 
jobs given relatively high unemployment 
rates (by prepandemic standards). 

 
i See https://www.philadelphiafed.org/-/media/frbp/assets/community-development/discussion-papers/discussion-
paper_automation.pdf. We became aware of this research as we were preparing an initial draft of this brief. The authors 
take a deeper dive into early trends by automation in spring and summer 2020. We extend this analysis over a longer 
period and focus on the interplay of vulnerability to automation, other forms of economic vulnerability, and workforce 
development policy. 
ii Authors’ calculations based on standardized Current Population Survey microdata (Flood et al., 2020) and Frey & Osborne 
(2017) measure of occupation risk for automation. 

Box 1. Jobs That Have the Highest and Lowest 
Risks for Automation in the Forthcoming Decades 

Automation Risk Score: Reflects the extent to 
which a job’s required skills can be easily 
computerized, and do not include skills such as 
dexterity, creative intelligence, social intelligence. 

Examples of Highest Risk Jobs (score ≥ 95%): 
Includes cashiers, bookkeeping and accounting 
clerks, receptionists, office clerks, electronics 
assemblers, and packaging machine operators. 

Examples of Lowest Risk Jobs (score ≤ 5%): 
Includes managers, computer systems analysts, 
engineers, counselors and social workers, teachers, 
doctors, and nurses.  

https://www.philadelphiafed.org/-/media/frbp/assets/community-development/discussion-papers/discussion-paper_automation.pdf
https://www.philadelphiafed.org/-/media/frbp/assets/community-development/discussion-papers/discussion-paper_automation.pdf


 

 Automation Risk and COVID-19 Job Losses: Implications for Economic Recovery and Reskilling Policy

  

3 

Exhibit 2. Workers in High-Automation-Risk Jobs Were Vulnerable in Other Ways  

  

Source: Authors’ calculations based on standardized Current Population Survey microdata,9 O*NET occupation classifications, 
and Frey & Osborne (2017) measure of occupation risk for automation. 

The COVID-19 pandemic likely had the immediate effect of amplifying the economic vulnerability of 
workers in easily automatable jobs because, according to O*NET measures, telework options for these 
jobs were more limited. Before the pandemic, 74% of automatable jobs were likely to require an in-person 
presence compared to only 52% of other jobs. Stay-at-home orders had a much greater impact on jobs 
with in-person requirements. Between February and April 2020, overall job losses were 16%, but 22% for 
jobs that did not allow telework compared to 8% for those that did.iii While other factors (e.g., industry-
level economic impacts, differences by education, essential services) also could have played a role, the 
net effect, as described in this brief, is that the pandemic produced stark differences in job losses based 
on automation risk. 

Employment in Jobs With High Automation Risk During the 
Pandemic 
Employment in jobs with high automation risk declined substantially more than in other jobs at the onset 
of the COVID-19 pandemic, and 1 year later employment was still lower as the economy saw some 
recovery (Exhibit 3). The shock to employment is seen in the April 2020 numbers: Employment in high-
automation-risk occupations declined by 23% from February 2020 compared to a decline of 12% for 
other occupations. As states reopened and businesses adjusted over the subsequent months, recovery 
occurred for both groups. However, 1 year later, employment in high-risk occupations was down 8% 
compared to 4% for other occupations.  

 
iii Authors’ calculations based on standardized Current Population Survey microdata (Flood et al., 2020) and O*NET 
occupation classifications. 
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Exhibit 3. Workers in High-Automation-Risk Jobs Were Harder Hit by the Pandemic, and the Gap Persists 

 

Source: Authors’ calculations based on standardized Current Population Survey microdata (Flood et al., 2020) and Frey & 
Osborne (2017) measure of occupation risk for automation. 

We know that the ability to telework has been crucial throughout the pandemic but especially during 
those first few months. The concern highlighted in this brief is that pre-existing risk posed by 
automation was exacerbated by the COVID-19 pandemic, and a large number of the jobs that were 
lost may never return. News reports have documented accounts of some employers turning to 
automated solutions or accelerated plans to automate their operations—for example, by deploying robots 
to clean grocery stores or relying on chatbots instead of call centers.10,11,12 As the pandemic has drawn 
on, automation also has become more socially acceptable, providing businesses with more opportunities 
to replace jobs not directly subject to pandemic-related stress, such as jobs involving routine office 
tasks.13 Laid-off workers face an uphill climb. Their jobs may have vanished, and their skills may not 
easily transfer to new jobs that are opening up.  

Additionally, the longer term employment and earnings “scars” for workers affected by automation-driven 
job losses during the pandemic could amplify pre-existing disparities by race, ethnicity, and education. 
Before the start of the pandemic, groups with historically worse employment outcomes were concentrated 
in high-automation jobs (Exhibit 4). For example, 48% of workers with less than a high school education 
were in jobs with high risk for automation compared to 16% of workers with a bachelor’s degree or higher. 
Among Hispanic workers, 42% were in high-risk jobs compared to 32% of white workers. These groups 
were also hit harder by pandemic-related job losses (February 2020 to February 2021). For example, 
employment for workers with less than a high school education was down 13% from the year before, 
while employment for those with a bachelor’s degree or higher was down less than 1%. As employers 
increasingly turn to computers and artificial intelligence, these vulnerable groups are less likely to regain 
their jobs, making their climb back to economic security steeper.  
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Exhibit 4. Demographic Groups With High-Automation-Risk Jobs Have Had Larger Employment Losses  

  

Source: Authors’ calculations based on standardized Current Population Survey microdata (Flood et al., 2020) and Frey & 
Osborne (2017) measure of occupation risk for automation. 

Policy Solutions 
While a range of policies are designed to help displaced workers, the patterns of job losses in 
automatable fields during recent economic downturns suggest that workforce development investments 
should explicitly account for automation risk. Light-touch re-employment strategies aimed at rapid 
re-employment, such as job-search assistance, might be of limited value if they simply put workers into 
other jobs with high risk for automation. Public investments might prioritize longer term training for 
“automation dislocated” workers in much the same way that Trade Adjustment Assistance programs 
support workers who lose their jobs due to off-shoring. Further, a wide range of policies and programs 
that already emphasize demand-driven skill investments might focus more intentionally on helping people 
gain and maintain employment in jobs that have staying power in the era of rapid automation.  

Workforce development strategies that buffer against automation also implicitly advance equity. Groups 
that historically have struggled or faced barriers in the labor market are also much more likely to hold 
jobs that are more easily automated. Helping workers in these groups train for more stable and better 
paying employment could help reduce long-standing disparities. 
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Community colleges may play a central role in these efforts. More than one million certificates and 
associate’s degrees are awarded by community colleges each year.iv The federal workforce system also 
relies extensively on the community college system as a vehicle for investments in demand-driven worker 
training.14,15 For example, between 2011 and 2018, the Trade Adjustment Assistance Community College 
and Career Training grant program released $1.9 billion dollars to help community colleges build industry-
aligned reskilling and upskilling programs. Community colleges are also broadly accessible to workers 
from a range of socioeconomic backgrounds16 and are, therefore, an important vehicle for amplifying 
equity in workforce investments.   

 
iv Authors’ calculations using the Integrated Postsecondary Education Data System (IPEDS) data tool for the 2017–18 
school year: https://nces.ed.gov/ipeds/use-the-data. 

https://nces.ed.gov/ipeds/use-the-data
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