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Wh at  is 
Au t o m at io n ?

the use of largely automatic 
equipment in a system of 
manufacturing or other 

production process.

Robotics3D PrintingMachine LearningSmart SystemsNanotechnologyArtificial Intelligence
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Jobs that Employ the Most Americans at High Risk of Being 
Automated 2019

Occupation  Total 
Employed

Automation 
Risk Score

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce

% of Black 
Workforce

% of Asian 
Workforce

% of Hispanic 
Workforce

1 Cashiers 3,164,000 97.0% 2.01% 3.04% 1.79% 2.92% 2.26% 2.75%
2 Retail salespersons 3,105,000 92.0% 1.97% 2.03% 2.00% 1.99% 1.36% 2.09%
3 Secretaries and administrative assistants 2,688,000 96.0% 1.71% 3.38% 1.87% 1.21% 0.92% 1.30%
4 Laborers and freight, stock, and material movers 2,235,000 85.0% 1.42% 0.65% 1.32% 2.28% 0.59% 1.86%
5 Construction laborers 2,051,000 88.0% 1.30% 0.10% 1.43% 0.91% 0.32% 3.45%
6 Waiters and waitresses 2,038,000 94.0% 1.29% 1.96% 1.26% 1.17% 1.51% 1.72%
7 Cooks 2,031,000 81.0% 1.29% 1.14% 1.17% 1.90% 1.23% 2.69%
8 Accountants and auditors 1,964,000 94.0% 1.25% 1.64% 1.24% 0.86% 2.30% 0.63%
9 Office clerks, general 1,355,000 96.0% 0.86% 1.51% 0.82% 0.95% 1.14% 1.02%

10 Receptionists and information clerks 1,288,000 96.0% 0.82% 1.55% 0.80% 1.02% 0.58% 1.01%
11 Sales, wholesale and manufacturing 1,281,000 85.0% 0.81% 0.47% 0.93% 0.39% 0.49% 0.50%
12 Grounds maintenance workers 1,273,000 95.0% 0.81% 0.11% 0.89% 0.54% 0.11% 2.00%
13 Production workers, all other 1,141,000 92.0% 0.72% 0.44% 0.69% 0.95% 0.64% 1.01%
14 Real estate brokers and sales agents 1,095,000 91.5% 0.70% 0.87% 0.76% 0.45% 0.56% 0.42%
15 Food preparation workers 1,079,000 87.0% 0.68% 0.86% 0.65% 0.74% 0.87% 1.09%

Source: U.S. Bureau of Labor Statistics (2019)
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Jobs that Employ the Most Americans at High Risk of Being 
Automated 2019 (Continued)

Occupation  Total 
Employed

Automation 
Risk Score

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce

% of Black 
Workforce

% of Asian 
Workforce

% of Hispanic 
Workforce

16 Bookkeeping, accounting, and auditing clerks 1,015,000 98.0% 0.64% 1.21% 0.71% 0.36% 0.54% 0.48%
17 Miscellaneous agricultural workers 866,000 87.0% 0.55% 0.28% 0.65% 0.12% 0.10% 1.69%
18 Inspectors, testers, sorters, and weighers 802,000 98.0% 0.51% 0.39% 0.51% 0.48% 0.42% 0.51%
19 Taxi drivers and chauffeurs 790,000 89.0% 0.50% 0.18% 0.36% 1.20% 1.01% 0.67%
20 Property, real estate, and community managers 780,000 81.0% 0.50% 0.50% 0.53% 0.36% 0.34% 0.36%
21 Insurance sales agents 595,000 92.0% 0.38% 0.41% 0.39% 0.31% 0.33% 0.29%
22 Industrial truck and tractor operators 571,000 93.0% 0.36% 0.07% 0.32% 0.76% 0.09% 0.65%
23 Billing and posting clerks 459,000 96.0% 0.29% 0.55% 0.31% 0.24% 0.21% 0.26%
24 Paralegals and legal assistants 444,000 94.0% 0.28% 0.54% 0.28% 0.27% 0.29% 0.28%
25 Couriers and messengers 402,000 94.0% 0.26% 0.11% 0.24% 0.36% 0.17% 0.31%
26 Operating engineers, construction equip. operators 375,000 95.0% 0.24% 0.01% 0.26% 0.17% 0.03% 0.20%
27 Combined food prep and serving workers 372,000 92.0% 0.24% 0.31% 0.21% 0.38% 0.20% 0.27%
28 First-line housekeeping supervisors, janitorial workers 352,000 94.0% 0.22% 0.20% 0.23% 0.27% 0.11% 0.35%
29 Cafeteria attendants and bartender helpers 338,000 91.0% 0.21% 0.18% 0.21% 0.22% 0.20% 0.42%
30 Hosts and hostesses, restaurant and lounge 322,000 97.0% 0.20% 0.36% 0.20% 0.14% 0.13% 0.21%
Total/Average 36,271,000 92.0% 23.02% 25.07% 23.03% 23.91% 19.05% 30.50%

Source: U.S. Bureau of Labor Statistics (2019)
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Jobs that Employ the Most Americans at Low Risk of Being 
Automated 2019

Occupation  Total 
Employed

Automation 
Risk Score

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce

% of Black 
Workforce

% of Asian 
Workforce

% of Hispanic 
Workforce

1 Elementary and middle school teachers 3,604,000 0.4% 2.29% 3.92% 2.49% 1.90% 0.92% 1.33%
2 Registered nurses 3,242,000 0.9% 2.06% 3.89% 2.01% 2.07% 2.91% 0.84%
3 Chief executives 1,602,000 1.5% 1.02% 0.60% 1.16% 0.34% 0.91% 0.36%
4 First-line supervisors of office and admin. support 1,306,000 1.4% 0.83% 1.21% 0.86% 0.90% 0.47% 0.63%
5 Marketing and sales managers 1,184,000 1.3% 0.75% 0.78% 0.83% 0.37% 0.65% 0.38%
6 Physicians and surgeons 1,098,000 0.4% 0.70% 0.61% 0.65% 0.46% 1.93% 0.30%
7 Other teachers and instructors 1,017,000 1.0% 0.65% 0.89% 0.65% 0.61% 0.61% 0.43%
8 Secondary school teachers 1,015,000 0.8% 0.64% 0.77% 0.72% 0.38% 0.33% 0.32%
9 Education administrators 958,000 1.3% 0.61% 0.88% 0.62% 0.76% 0.31% 0.41%

10 First-line production supervisors, operating workers 844,000 1.6% 0.54% 0.24% 0.55% 0.53% 0.31% 0.52%
11 Medical and health services managers 677,000 0.7% 0.43% 0.64% 0.44% 0.44% 0.38% 0.29%
12 Computer systems analysts 663,000 0.7% 0.42% 0.36% 0.37% 0.33% 1.31% 0.20%
13 Preschool and kindergarten teachers 655,000 0.7% 0.42% 0.87% 0.41% 0.53% 0.33% 0.35%
14 Engineers, all other 582,000 1.4% 0.37% 0.11% 0.34% 0.16% 1.17% 0.21%
15 Social and community service managers 470,000 0.7% 0.30% 0.43% 0.31% 0.30% 0.15% 0.18%

Source: U.S. Bureau of Labor Statistics (2019)
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Jobs that Employ the Most Americans at Low Risk of Being 
Automated 2019 (Continued)

Occupation  Total 
Employed

Automation 
Risk Score

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce

% of Black 
Workforce

% of Asian 
Workforce

% of Hispanic 
Workforce

16 Clergy 413,000 0.8% 0.26% 0.12% 0.27% 0.26% 0.24% 0.11%
17 Mechanical engineers 351,000 1.1% 0.22% 0.03% 0.23% 0.09% 0.40% 0.11%
18 Pharmacists 341,000 1.2% 0.22% 0.28% 0.18% 0.18% 0.73% 0.03%
19 Human resources managers 321,000 0.6% 0.20% 0.32% 0.20% 0.18% 0.22% 0.12%
20 First-line mechanics supervisors, installers, repairers 272,000 0.3% 0.17% 0.03% 0.19% 0.14% 0.04% 0.16%
21 Psychologists 234,000 0.4% 0.15% 0.25% 0.17% 0.07% 0.08% 0.09%
22 Securities, commodities, and financial services sales 231,000 1.6% 0.15% 0.09% 0.16% 0.06% 0.17% 0.10%
23 Speech-language pathologists 180,000 0.6% 0.11% 0.23% 0.14% 0.04% 0.04% 0.04%
24 Lodging managers 162,000 0.4% 0.10% 0.11% 0.11% 0.06% 0.15% 0.09%
25 Logisticians 154,000 1.2% 0.10% 0.07% 0.10% 0.12% 0.04% 0.05%
26 Occupational therapists 136,000 0.4% 0.09% 0.16% 0.08% 0.07% 0.16% 0.05%
27 Dietitians and nutritionists 128,000 0.4% 0.08% 0.16% 0.08% 0.10% 0.07% 0.04%
28 Training and development specialists 125,000 1.4% 0.08% 0.09% 0.08% 0.10% 0.05% 0.05%
29 First-line supervisors of police and detectives 83,000 0.4% 0.05% 0.01% 0.06% 0.03% 0.00% 0.02%
30 Public relations and fundraising managers 73,000 1.5% 0.05% 0.07% 0.05% 0.03% 0.00% 0.00%
Total/Average 22,121,000 0.9% 14.04% 18.21% 14.51% 11.65% 15.08% 7.79%

Source: U.S. Bureau of Labor Statistics (2019)
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Jobs that Employ the Most Americans at High Risk of Being 
Automated 2021

Total 
Employed

Automation 
Risk Score 

Average Hourly 
Wage

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce 

% of Black 
Workforce 

% of Asian 
Workforce 

% of Hispanic 
Workforce 

% Female % White % Black % Asian % Hispanic

1 Retail salespersons 2,750,000     92.00 $18.61 1.80 1.86 1.82 1.90 1.31 2.08 48.5 78.3 13.0 4.8 20.8
2 Cashiers 2,601,000     97.00 $13.38 1.70 2.63 1.56 2.36 1.78 2.17 72.5 71.1 17.0 6.9 22.9
3 Construction laborers 2,165,000     88.00 $20.99 1.42 0.14 1.55 0.93 0.56 3.85 4.5 84.8 8.1 2.6 48.9
4 Laborers and freight, stock, and material movers 2,161,000     85.00 $16.67 1.42 0.69 1.30 2.31 0.75 1.90 22.9 71.4 20.1 3.5 24.1
5 Secretaries and administrative assistants 2,009,000     96.00 $20.08 1.32 2.59 1.42 1.04 0.64 1.02 92.5 83.8 9.7 3.2 14.0
6 Cooks 1,905,000     81.00 $14.73 1.25 1.07 1.17 1.60 1.14 2.49 40.2 72.9 15.8 6.0 35.9
7 Waiters and waitresses 1,631,000     94.00 $13.89 1.07 1.55 1.08 0.77 1.07 1.47 68.2 78.4 8.9 6.6 24.7
8 Accountants and auditors 1,630,000     94.00 $39.24 1.07 1.41 1.05 0.85 1.91 0.58 62.0 76.3 9.8 11.8 9.8
9 Office clerks, general 1,249,000     96.00 $19.39 0.82 1.46 0.80 0.95 0.79 0.86 83.6 75.7 14.3 6.4 19.0

10 Sales, wholesale and manufacturing 1,216,000     85.00 $48.32 0.80 0.51 0.91 0.40 0.40 0.53 30.1 88.1 6.2 3.3 12.0
11 Receptionists and information clerks 1,215,000     96.00 $16.30 0.80 1.52 0.78 0.98 0.54 0.93 90.0 75.8 15.2 4.5 21.0
12 Landscaping and groundskeeping workers 1,211,000     95.00 $16.79 0.79 0.10 0.87 0.59 0.22 2.08 6.2 84.9 9.2 1.8 47.1
13 Bookkeeping, accounting, and auditing clerks 1,097,000     98.00 $21.99 0.72 1.30 0.79 0.39 0.59 0.52 84.7 85.3 6.6 5.4 13.1
14 Food preparation workers 872,000        87.00 $14.98 0.57 0.71 0.55 0.65 0.48 0.93 58.3 74.2 14.0 5.6 29.3
15 Couriers and messengers 837,000        94.00 $16.50 0.55 0.29 0.51 0.87 0.23 0.71 24.9 72.1 19.4 2.8 23.3

Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

Occupation
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Jobs that Employ the Most Americans at High Risk of Being 
Automated 2021 (Continued)

Total 
Employed

Automation 
Risk Score 

Average Hourly 
Wage

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce 

% of Black 
Workforce 

% of Asian 
Workforce 

% of Hispanic 
Workforce 

% Female % White % Black % Asian % Hispanic

16 Miscellaneous agricultural workers 835,000        87.00 $14.27 0.55 0.27 0.63 0.17 0.17 1.42 23.3 89.3 3.8 2.0 46.7
17 Inspectors, testers, sorters, samplers, and weighers 829,000        98.00 $21.47 0.54 0.45 0.55 0.51 0.58 0.66 39.3 78.6 11.6 7.1 21.7
18 Property, real estate, community association managers 780,000        81.00 $36.61 0.51 0.55 0.55 0.43 0.31 0.32 50.7 83.2 10.3 4.0 11.4
19 Industrial truck and tractor operators 623,000        93.00 $18.88 0.41 0.08 0.36 0.83 0.09 0.76 9.1 69.2 24.9 1.5 33.3
20 Billing and posting clerks 483,000        96.00 $20.30 0.32 0.58 0.31 0.43 0.18 0.31 86.7 76.7 16.9 3.8 17.6
21 Paralegals and legal assistants 431,000        94.00 $27.55 0.28 0.51 0.28 0.26 0.22 0.32 84.8 78.1 11.2 5.1 20.6
22 Construction equipment operators 360,000        95.00 $26.51 0.24 0.02 0.27 0.15 0.00 0.29 3.0 89.0 8.0 0.1 21.8
23 First-line housekeeping supervisors, janitorial workers 338,000        94.00 $22.20 0.22 0.18 0.23 0.24 0.11 0.37 38.9 81.2 13.1 3.4 30.0
24 Claims adjusters, appraisers, examiners, investigators 330,000        98.00 $33.24 0.22 0.27 0.21 0.29 0.14 0.18 58.2 74.4 16.7 4.3 14.6
25 Hosts and hostesses, restaurant, lounge, and coffee shop 282,000        97.00 $15.39 0.18 0.33 0.18 0.15 0.16 0.23 84.3 77.1 9.7 5.8 22.4
26 Bus drivers, school 276,000        89.00 $18.63 0.18 0.21 0.17 0.34 0.08 0.10 55.3 72.4 23.2 3.0 10.0
27 Insurance claims and policy processing clerks 257,000        98.00 $21.23 0.17 0.28 0.15 0.35 0.05 0.18 78.2 69.1 25.3 1.9 19.5
28 Packaging and filling machine operators and tenders 253,000        98.00 $17.09 0.17 0.18 0.15 0.28 0.18 0.40 51.5 67.8 21.0 7.3 43.9
29 Butchers and other meat, poultry, fish processing workers 246,000        93.00 $17.33 0.16 0.07 0.16 0.20 0.11 0.36 19.4 75.3 15.4 4.6 39.7
30 Dining room & cafeteria attendants & bartender helpers 243,000        91.00 $13.75 0.16 0.16 0.16 0.18 0.10 0.29 46.8 76.6 14.0 4.1 33.0

Total/Average 31,115,000   92.67 $21.21 20.39 21.97 20.54 21.42 14.91 28.31 50.6 77.7 13.7 4.4 25.1
Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

Occupation


Low Risk 2021

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Elementary and middle school teachers*		3,260,000		0.44		$29.48		2.14		3.60		2.31		1.74		1.10		1.27		79.2		83.8		10.0		3.4		10.7

				2		Registered nurses		3,201,000		0.90		$37.24		2.10		3.87		2.03		2.27		2.73		1.03		86.7		74.9		13.3		8.6		8.8

				3		Chief executives		1,664,000		1.50		$98.14		1.09		0.68		1.21		0.52		1.12		0.45		29.1		85.7		5.9		6.8		7.4

				4		Education and childcare administrators		956,000		1.32		$27.31		0.63		0.87		0.65		0.71		0.31		0.34		65.5		79.8		14.0		3.3		9.7

				5		Secondary school teachers*		940,000		0.78		$29.72		0.62		0.78		0.69		0.36		0.34		0.28		59.5		86.4		7.2		3.6		8.3

				6		Other physicians		921,000		0.42		$101.60		0.60		0.51		0.51		0.40		2.09		0.19		39.7		66.1		8.1		22.9		5.8

				7		Medical and health services managers		791,000		0.73		$57.01		0.52		0.83		0.51		0.59		0.55		0.30		75.0		76.1		14.1		7.0		10.5

				8		First-line production & operating supervisors		767,000		1.60		$32.13		0.50		0.21		0.52		0.52		0.24		0.49		19.5		80.7		12.8		3.2		17.6

				9		Other teachers and instructors		737,000		0.95		$29.90		0.48		0.67		0.49		0.52		0.31		0.30		65.3		79.1		13.3		4.3		11.0

				10		Engineers, all other		666,000		1.40		$50.23		0.44		0.15		0.40		0.18		1.32		0.23		16.3		71.9		5.1		19.9		9.6

				11		Preschool and kindergarten teachers		613,000		0.74		$18.02		0.40		0.83		0.42		0.41		0.22		0.30		96.8		81.0		12.7		3.6		13.4

				12		Marketing managers		576,000		1.30		$74.49		0.38		0.49		0.41		0.19		0.42		0.17		61.4		83.5		6.2		7.3		8.3

				13		Computer systems analysts		464,000		0.65		$47.94		0.30		0.24		0.27		0.28		0.74		0.19		37.5		70.0		11.3		16.0		11.0

				14		Clergy		404,000		0.81		$28.14		0.26		0.09		0.29		0.19		0.19		0.12		16.2		84.4		8.7		4.7		8.0

				15		Social and community service managers		391,000		0.67		$36.72		0.26		0.37		0.25		0.37		0.16		0.20		68.6		74.6		17.9		4.0		13.7

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)





				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				16		Mechanical engineers		354,000		1.10		$45.90		0.23		0.05		0.23		0.09		0.48		0.11		9.4		78.0		4.6		13.7		8.9

				17		Pharmacists		352,000		1.20		$60.86		0.23		0.28		0.21		0.15		0.69		0.08		57.8		70.3		7.9		19.8		6.0

				18		Human resources managers		273,000		0.55		$65.01		0.18		0.31		0.18		0.18		0.17		0.12		80.8		78.9		12.3		6.4		12.5

				19		Securities, commodities, & financial services sales agents		243,000		1.60		$30.25		0.16		0.10		0.16		0.09		0.28		0.09		29.3		79.9		6.6		11.7		10.2

				20		Coaches and Scouts*		235,000		1.30		$18.73		0.15		0.15		0.17		0.14		0.08		0.10		44.3		84.4		10.9		3.5		11.7

				21		First-line supervisors of mechanics, installers, and repairers		222,000		0.30		$35.07		0.15		0.02		0.17		0.07		0.02		0.10		6.0		89.1		5.8		0.7		12.3

				22		Speech-language pathologists		187,000		0.64		$39.53		0.12		0.25		0.15		0.04		0.02		0.03		95.1		93.7		4.3		1.3		5.1

				23		Training and development specialists		166,000		1.40		$33.03		0.11		0.12		0.11		0.12		0.07		0.07		52.9		77.4		14.1		4.2		10.9

				24		Occupational therapists		135,000		0.35		$40.77		0.09		0.16		0.10		0.03		0.09		0.02		84.9		87.9		4.1		6.8		4.2

				25		Logisticians		132,000		1.20		$37.78		0.09		0.07		0.09		0.09		0.06		0.05		39.3		80.3		13.4		4.9		10.2

				26		Dietitians and nutritionists		117,000		0.39		$30.88		0.08		0.15		0.08		0.08		0.04		0.06		89.6		83.0		13.3		3.1		14.1

				27		Lodging managers		116,000		0.39		$32.58		0.08		0.08		0.07		0.06		0.14		0.06		47.6		75.1		10.3		12.5		14.1

				28		Public relations and fundraising managers		100,000		1.50		$65.16		0.07		0.09		0.08		0.02		0.04		0.03		68.0		89.3		3.5		4.4		7.2

				29		First-line supervisors of police and detectives		92,000		0.44		$45.88		0.06		0.02		0.06		0.07		0.01		0.03		15.8		82.1		13.4		0.7		8.9

				30		Surgeons		59,000		0.42		$123.20		0.04		0.02		0.04		0.01		0.03		0.02		27.7		89.4		4.6		5.6		8.6

						Total/Average		19,134,000		0.90		$46.76		12.54		16.06		12.87		10.51		14.08		6.82		52.2		80.6		9.7		7.3		10.0

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Wages for some occupations that do not generally work year-round, full time, are reported either as hourly wages or annual salaries depending on how they are typically paid.
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Full Low

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Elementary and middle school teachers*		3,260,000		0.44		$29.48		2.14		3.60		2.31		1.74		1.10		1.27		79.2		83.8		10.0		3.4		10.7

				2		Registered nurses		3,201,000		0.90		$37.24		2.10		3.87		2.03		2.27		2.73		1.03		86.7		74.9		13.3		8.6		8.8

				3		Chief executives		1,664,000		1.50		$98.14		1.09		0.68		1.21		0.52		1.12		0.45		29.1		85.7		5.9		6.8		7.4

				4		Education and childcare administrators		956,000		1.32		$27.31		0.63		0.87		0.65		0.71		0.31		0.34		65.5		79.8		14.0		3.3		9.7

				5		Secondary school teachers*		940,000		0.78		$29.72		0.62		0.78		0.69		0.36		0.34		0.28		59.5		86.4		7.2		3.6		8.3

				6		Other physicians		921,000		0.42		$101.60		0.60		0.51		0.51		0.40		2.09		0.19		39.7		66.1		8.1		22.9		5.8

				7		Medical and health services managers		791,000		0.73		$57.01		0.52		0.83		0.51		0.59		0.55		0.30		75.0		76.1		14.1		7.0		10.5

				8		First-line production & operating supervisors		767,000		1.60		$32.13		0.50		0.21		0.52		0.52		0.24		0.49		19.5		80.7		12.8		3.2		17.6

				9		Other teachers and instructors		737,000		0.95		$29.90		0.48		0.67		0.49		0.52		0.31		0.30		65.3		79.1		13.3		4.3		11.0

				10		Engineers, all other		666,000		1.40		$50.23		0.44		0.15		0.40		0.18		1.32		0.23		16.3		71.9		5.1		19.9		9.6

				11		Preschool and kindergarten teachers		613,000		0.74		$18.02		0.40		0.83		0.42		0.41		0.22		0.30		96.8		81.0		12.7		3.6		13.4

				12		Marketing managers		576,000		1.30		$74.49		0.38		0.49		0.41		0.19		0.42		0.17		61.4		83.5		6.2		7.3		8.3

				13		Computer systems analysts		464,000		0.65		$47.94		0.30		0.24		0.27		0.28		0.74		0.19		37.5		70.0		11.3		16.0		11.0

				14		Clergy		404,000		0.81		$28.14		0.26		0.09		0.29		0.19		0.19		0.12		16.2		84.4		8.7		4.7		8.0

				15		Social and community service managers		391,000		0.67		$36.72		0.26		0.37		0.25		0.37		0.16		0.20		68.6		74.6		17.9		4.0		13.7

				16		Mechanical engineers		354,000		1.10		$45.90		0.23		0.05		0.23		0.09		0.48		0.11		9.4		78.0		4.6		13.7		8.9

				17		Pharmacists		352,000		1.20		$60.86		0.23		0.28		0.21		0.15		0.69		0.08		57.8		70.3		7.9		19.8		6.0

				18		Human resources managers		273,000		0.55		$65.01		0.18		0.31		0.18		0.18		0.17		0.12		80.8		78.9		12.3		6.4		12.5

				19		Securities, commodities, & financial services sales agents		243,000		1.60		$30.25		0.16		0.10		0.16		0.09		0.28		0.09		29.3		79.9		6.6		11.7		10.2

				20		Coaches and Scouts*		235,000		1.30		$18.73		0.15		0.15		0.17		0.14		0.08		0.10		44.3		84.4		10.9		3.5		11.7

				21		First-line supervisors of mechanics, installers, and repairers		222,000		0.30		$35.07		0.15		0.02		0.17		0.07		0.02		0.10		6.0		89.1		5.8		0.7		12.3

				22		Speech-language pathologists		187,000		0.64		$39.53		0.12		0.25		0.15		0.04		0.02		0.03		95.1		93.7		4.3		1.3		5.1

				23		Training and development specialists		166,000		1.40		$33.03		0.11		0.12		0.11		0.12		0.07		0.07		52.9		77.4		14.1		4.2		10.9

				24		Occupational therapists		135,000		0.35		$40.77		0.09		0.16		0.10		0.03		0.09		0.02		84.9		87.9		4.1		6.8		4.2

				25		Logisticians		132,000		1.20		$37.78		0.09		0.07		0.09		0.09		0.06		0.05		39.3		80.3		13.4		4.9		10.2

				26		Dietitians and nutritionists		117,000		0.39		$30.88		0.08		0.15		0.08		0.08		0.04		0.06		89.6		83.0		13.3		3.1		14.1

				27		Lodging managers		116,000		0.39		$32.58		0.08		0.08		0.07		0.06		0.14		0.06		47.6		75.1		10.3		12.5		14.1

				28		Public relations and fundraising managers		100,000		1.50		$65.16		0.07		0.09		0.08		0.02		0.04		0.03		68.0		89.3		3.5		4.4		7.2

				29		First-line supervisors of police and detectives		92,000		0.44		$45.88		0.06		0.02		0.06		0.07		0.01		0.03		15.8		82.1		13.4		0.7		8.9

				30		Surgeons		59,000		0.42		$123.20		0.04		0.02		0.04		0.01		0.03		0.02		27.7		89.4		4.6		5.6		8.6

						Total/Average		19,134,000		0.90		$46.76		12.54		16.06		12.87		10.51		14.08		6.82		52.2		80.6		9.7		7.3		10.0

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Wages for some occupations that do not generally work year-round, full time, are reported either as hourly wages or annual salaries depending on how they are typically paid.
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High Risk 2021

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Retail salespersons		2,750,000		92.00		$18.61		1.80		1.86		1.82		1.90		1.31		2.08		48.5		78.3		13.0		4.8		20.8

				2		Cashiers		2,601,000		97.00		$13.38		1.70		2.63		1.56		2.36		1.78		2.17		72.5		71.1		17.0		6.9		22.9

				3		Construction laborers		2,165,000		88.00		$20.99		1.42		0.14		1.55		0.93		0.56		3.85		4.5		84.8		8.1		2.6		48.9

				4		Laborers and freight, stock, and material movers		2,161,000		85.00		$16.67		1.42		0.69		1.30		2.31		0.75		1.90		22.9		71.4		20.1		3.5		24.1

				5		Secretaries and administrative assistants		2,009,000		96.00		$20.08		1.32		2.59		1.42		1.04		0.64		1.02		92.5		83.8		9.7		3.2		14.0

				6		Cooks		1,905,000		81.00		$14.73		1.25		1.07		1.17		1.60		1.14		2.49		40.2		72.9		15.8		6.0		35.9

				7		Waiters and waitresses		1,631,000		94.00		$13.89		1.07		1.55		1.08		0.77		1.07		1.47		68.2		78.4		8.9		6.6		24.7

				8		Accountants and auditors		1,630,000		94.00		$39.24		1.07		1.41		1.05		0.85		1.91		0.58		62.0		76.3		9.8		11.8		9.8

				9		Office clerks, general		1,249,000		96.00		$19.39		0.82		1.46		0.80		0.95		0.79		0.86		83.6		75.7		14.3		6.4		19.0

				10		Sales, wholesale and manufacturing		1,216,000		85.00		$48.32		0.80		0.51		0.91		0.40		0.40		0.53		30.1		88.1		6.2		3.3		12.0

				11		Receptionists and information clerks		1,215,000		96.00		$16.30		0.80		1.52		0.78		0.98		0.54		0.93		90.0		75.8		15.2		4.5		21.0

				12		Landscaping and groundskeeping workers		1,211,000		95.00		$16.79		0.79		0.10		0.87		0.59		0.22		2.08		6.2		84.9		9.2		1.8		47.1

				13		Bookkeeping, accounting, and auditing clerks		1,097,000		98.00		$21.99		0.72		1.30		0.79		0.39		0.59		0.52		84.7		85.3		6.6		5.4		13.1

				14		Food preparation workers		872,000		87.00		$14.98		0.57		0.71		0.55		0.65		0.48		0.93		58.3		74.2		14.0		5.6		29.3

				15		Couriers and messengers		837,000		94.00		$16.50		0.55		0.29		0.51		0.87		0.23		0.71		24.9		72.1		19.4		2.8		23.3

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)



				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				16		Miscellaneous agricultural workers		835,000		87.00		$14.27		0.55		0.27		0.63		0.17		0.17		1.42		23.3		89.3		3.8		2.0		46.7

				17		Inspectors, testers, sorters, samplers, and weighers		829,000		98.00		$21.47		0.54		0.45		0.55		0.51		0.58		0.66		39.3		78.6		11.6		7.1		21.7

				18		Property, real estate, community association managers		780,000		81.00		$36.61		0.51		0.55		0.55		0.43		0.31		0.32		50.7		83.2		10.3		4.0		11.4

				19		Industrial truck and tractor operators		623,000		93.00		$18.88		0.41		0.08		0.36		0.83		0.09		0.76		9.1		69.2		24.9		1.5		33.3

				20		Billing and posting clerks		483,000		96.00		$20.30		0.32		0.58		0.31		0.43		0.18		0.31		86.7		76.7		16.9		3.8		17.6

				21		Paralegals and legal assistants		431,000		94.00		$27.55		0.28		0.51		0.28		0.26		0.22		0.32		84.8		78.1		11.2		5.1		20.6

				22		Construction equipment operators		360,000		95.00		$26.51		0.24		0.02		0.27		0.15		0.00		0.29		3.0		89.0		8.0		0.1		21.8

				23		First-line housekeeping supervisors, janitorial workers		338,000		94.00		$22.20		0.22		0.18		0.23		0.24		0.11		0.37		38.9		81.2		13.1		3.4		30.0

				24		Claims adjusters, appraisers, examiners, investigators		330,000		98.00		$33.24		0.22		0.27		0.21		0.29		0.14		0.18		58.2		74.4		16.7		4.3		14.6

				25		Hosts and hostesses, restaurant, lounge, and coffee shop		282,000		97.00		$15.39		0.18		0.33		0.18		0.15		0.16		0.23		84.3		77.1		9.7		5.8		22.4

				26		Bus drivers, school		276,000		89.00		$18.63		0.18		0.21		0.17		0.34		0.08		0.10		55.3		72.4		23.2		3.0		10.0

				27		Insurance claims and policy processing clerks		257,000		98.00		$21.23		0.17		0.28		0.15		0.35		0.05		0.18		78.2		69.1		25.3		1.9		19.5

				28		Packaging and filling machine operators and tenders		253,000		98.00		$17.09		0.17		0.18		0.15		0.28		0.18		0.40		51.5		67.8		21.0		7.3		43.9

				29		Butchers and other meat, poultry, fish processing workers		246,000		93.00		$17.33		0.16		0.07		0.16		0.20		0.11		0.36		19.4		75.3		15.4		4.6		39.7

				30		Dining room & cafeteria attendants & bartender helpers		243,000		91.00		$13.75		0.16		0.16		0.16		0.18		0.10		0.29		46.8		76.6		14.0		4.1		33.0

						Total/Average		31,115,000		92.67		$21.21		20.39		21.97		20.54		21.42		14.91		28.31		50.6		77.7		13.7		4.4		25.1

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Cooks wage is the average of Cooks, all other; fast food, institution and cafeteria, restaurant, and short order
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Full High

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Retail salespersons		2,750,000		92.00		$18.61		1.80		1.86		1.82		1.90		1.31		2.08		48.5		78.3		13.0		4.8		20.8

				2		Cashiers		2,601,000		97.00		$13.38		1.70		2.63		1.56		2.36		1.78		2.17		72.5		71.1		17.0		6.9		22.9

				3		Construction laborers		2,165,000		88.00		$20.99		1.42		0.14		1.55		0.93		0.56		3.85		4.5		84.8		8.1		2.6		48.9

				4		Laborers and freight, stock, and material movers		2,161,000		85.00		$16.67		1.42		0.69		1.30		2.31		0.75		1.90		22.9		71.4		20.1		3.5		24.1

				5		Secretaries and administrative assistants		2,009,000		96.00		$20.08		1.32		2.59		1.42		1.04		0.64		1.02		92.5		83.8		9.7		3.2		14.0

				6		Cooks		1,905,000		81.00		$14.73		1.25		1.07		1.17		1.60		1.14		2.49		40.2		72.9		15.8		6.0		35.9

				7		Waiters and waitresses		1,631,000		94.00		$13.89		1.07		1.55		1.08		0.77		1.07		1.47		68.2		78.4		8.9		6.6		24.7

				8		Accountants and auditors		1,630,000		94.00		$39.24		1.07		1.41		1.05		0.85		1.91		0.58		62.0		76.3		9.8		11.8		9.8

				9		Office clerks, general		1,249,000		96.00		$19.39		0.82		1.46		0.80		0.95		0.79		0.86		83.6		75.7		14.3		6.4		19.0

				10		Sales, wholesale and manufacturing		1,216,000		85.00		$48.32		0.80		0.51		0.91		0.40		0.40		0.53		30.1		88.1		6.2		3.3		12.0

				11		Receptionists and information clerks		1,215,000		96.00		$16.30		0.80		1.52		0.78		0.98		0.54		0.93		90.0		75.8		15.2		4.5		21.0

				12		Landscaping and groundskeeping workers		1,211,000		95.00		$16.79		0.79		0.10		0.87		0.59		0.22		2.08		6.2		84.9		9.2		1.8		47.1

				13		Bookkeeping, accounting, and auditing clerks		1,097,000		98.00		$21.99		0.72		1.30		0.79		0.39		0.59		0.52		84.7		85.3		6.6		5.4		13.1

				14		Food preparation workers		872,000		87.00		$14.98		0.57		0.71		0.55		0.65		0.48		0.93		58.3		74.2		14.0		5.6		29.3

				15		Couriers and messengers		837,000		94.00		$16.50		0.55		0.29		0.51		0.87		0.23		0.71		24.9		72.1		19.4		2.8		23.3

				16		Miscellaneous agricultural workers		835,000		87.00		$14.27		0.55		0.27		0.63		0.17		0.17		1.42		23.3		89.3		3.8		2.0		46.7

				17		Inspectors, testers, sorters, samplers, and weighers		829,000		98.00		$21.47		0.54		0.45		0.55		0.51		0.58		0.66		39.3		78.6		11.6		7.1		21.7

				18		Property, real estate, community association managers		780,000		81.00		$36.61		0.51		0.55		0.55		0.43		0.31		0.32		50.7		83.2		10.3		4.0		11.4

				19		Industrial truck and tractor operators		623,000		93.00		$18.88		0.41		0.08		0.36		0.83		0.09		0.76		9.1		69.2		24.9		1.5		33.3

				20		Billing and posting clerks		483,000		96.00		$20.30		0.32		0.58		0.31		0.43		0.18		0.31		86.7		76.7		16.9		3.8		17.6

				21		Paralegals and legal assistants		431,000		94.00		$27.55		0.28		0.51		0.28		0.26		0.22		0.32		84.8		78.1		11.2		5.1		20.6

				22		Construction equipment operators		360,000		95.00		$26.51		0.24		0.02		0.27		0.15		0.00		0.29		3.0		89.0		8.0		0.1		21.8

				23		First-line housekeeping supervisors, janitorial workers		338,000		94.00		$22.20		0.22		0.18		0.23		0.24		0.11		0.37		38.9		81.2		13.1		3.4		30.0

				24		Claims adjusters, appraisers, examiners, investigators		330,000		98.00		$33.24		0.22		0.27		0.21		0.29		0.14		0.18		58.2		74.4		16.7		4.3		14.6

				25		Hosts and hostesses, restaurant, lounge, and coffee shop		282,000		97.00		$15.39		0.18		0.33		0.18		0.15		0.16		0.23		84.3		77.1		9.7		5.8		22.4

				26		Bus drivers, school		276,000		89.00		$18.63		0.18		0.21		0.17		0.34		0.08		0.10		55.3		72.4		23.2		3.0		10.0

				27		Insurance claims and policy processing clerks		257,000		98.00		$21.23		0.17		0.28		0.15		0.35		0.05		0.18		78.2		69.1		25.3		1.9		19.5

				28		Packaging and filling machine operators and tenders		253,000		98.00		$17.09		0.17		0.18		0.15		0.28		0.18		0.40		51.5		67.8		21.0		7.3		43.9

				29		Butchers and other meat, poultry, fish processing workers		246,000		93.00		$17.33		0.16		0.07		0.16		0.20		0.11		0.36		19.4		75.3		15.4		4.6		39.7

				30		Dining room & cafeteria attendants & bartender helpers		243,000		91.00		$13.75		0.16		0.16		0.16		0.18		0.10		0.29		46.8		76.6		14.0		4.1		33.0

						Total/Average		31,115,000		92.67		$21.21		20.39		21.97		20.54		21.42		14.91		28.31		50.6		77.7		13.7		4.4		25.1

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Cooks wage is the average of Cooks, all other; fast food, institution and cafeteria, restaurant, and short order
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Jobs that Employ the Most Americans at Low Risk of Being 
Automated 2021

Total 
Employed

Automation 
Risk Score 

Average 
Hourly Wage

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce 

% of Black 
Workforce 

% of Asian 
Workforce 

% of Hispanic 
Workforce 

% Female % White % Black % Asian % Hispanic

1 Elementary and middle school teachers* 3,260,000     0.44 $29.48 2.14 3.60 2.31 1.74 1.10 1.27 79.2 83.8 10.0 3.4 10.7
2 Registered nurses 3,201,000     0.90 $37.24 2.10 3.87 2.03 2.27 2.73 1.03 86.7 74.9 13.3 8.6 8.8
3 Chief executives 1,664,000     1.50 $98.14 1.09 0.68 1.21 0.52 1.12 0.45 29.1 85.7 5.9 6.8 7.4
4 Education and childcare administrators 956,000        1.32 $27.31 0.63 0.87 0.65 0.71 0.31 0.34 65.5 79.8 14.0 3.3 9.7
5 Secondary school teachers* 940,000        0.78 $29.72 0.62 0.78 0.69 0.36 0.34 0.28 59.5 86.4 7.2 3.6 8.3
6 Other physicians 921,000        0.42 $101.60 0.60 0.51 0.51 0.40 2.09 0.19 39.7 66.1 8.1 22.9 5.8
7 Medical and health services managers 791,000        0.73 $57.01 0.52 0.83 0.51 0.59 0.55 0.30 75.0 76.1 14.1 7.0 10.5
8 First-line production & operating supervisors 767,000        1.60 $32.13 0.50 0.21 0.52 0.52 0.24 0.49 19.5 80.7 12.8 3.2 17.6
9 Other teachers and instructors 737,000        0.95 $29.90 0.48 0.67 0.49 0.52 0.31 0.30 65.3 79.1 13.3 4.3 11.0
10 Engineers, all other 666,000        1.40 $50.23 0.44 0.15 0.40 0.18 1.32 0.23 16.3 71.9 5.1 19.9 9.6
11 Preschool and kindergarten teachers 613,000        0.74 $18.02 0.40 0.83 0.42 0.41 0.22 0.30 96.8 81.0 12.7 3.6 13.4
12 Marketing managers 576,000        1.30 $74.49 0.38 0.49 0.41 0.19 0.42 0.17 61.4 83.5 6.2 7.3 8.3
13 Computer systems analysts 464,000        0.65 $47.94 0.30 0.24 0.27 0.28 0.74 0.19 37.5 70.0 11.3 16.0 11.0
14 Clergy 404,000        0.81 $28.14 0.26 0.09 0.29 0.19 0.19 0.12 16.2 84.4 8.7 4.7 8.0
15 Social and community service managers 391,000        0.67 $36.72 0.26 0.37 0.25 0.37 0.16 0.20 68.6 74.6 17.9 4.0 13.7
Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

Occupation


Low Risk 2021

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Elementary and middle school teachers*		3,260,000		0.44		$29.48		2.14		3.60		2.31		1.74		1.10		1.27		79.2		83.8		10.0		3.4		10.7

				2		Registered nurses		3,201,000		0.90		$37.24		2.10		3.87		2.03		2.27		2.73		1.03		86.7		74.9		13.3		8.6		8.8

				3		Chief executives		1,664,000		1.50		$98.14		1.09		0.68		1.21		0.52		1.12		0.45		29.1		85.7		5.9		6.8		7.4

				4		Education and childcare administrators		956,000		1.32		$27.31		0.63		0.87		0.65		0.71		0.31		0.34		65.5		79.8		14.0		3.3		9.7

				5		Secondary school teachers*		940,000		0.78		$29.72		0.62		0.78		0.69		0.36		0.34		0.28		59.5		86.4		7.2		3.6		8.3

				6		Other physicians		921,000		0.42		$101.60		0.60		0.51		0.51		0.40		2.09		0.19		39.7		66.1		8.1		22.9		5.8

				7		Medical and health services managers		791,000		0.73		$57.01		0.52		0.83		0.51		0.59		0.55		0.30		75.0		76.1		14.1		7.0		10.5

				8		First-line production & operating supervisors		767,000		1.60		$32.13		0.50		0.21		0.52		0.52		0.24		0.49		19.5		80.7		12.8		3.2		17.6

				9		Other teachers and instructors		737,000		0.95		$29.90		0.48		0.67		0.49		0.52		0.31		0.30		65.3		79.1		13.3		4.3		11.0

				10		Engineers, all other		666,000		1.40		$50.23		0.44		0.15		0.40		0.18		1.32		0.23		16.3		71.9		5.1		19.9		9.6

				11		Preschool and kindergarten teachers		613,000		0.74		$18.02		0.40		0.83		0.42		0.41		0.22		0.30		96.8		81.0		12.7		3.6		13.4

				12		Marketing managers		576,000		1.30		$74.49		0.38		0.49		0.41		0.19		0.42		0.17		61.4		83.5		6.2		7.3		8.3

				13		Computer systems analysts		464,000		0.65		$47.94		0.30		0.24		0.27		0.28		0.74		0.19		37.5		70.0		11.3		16.0		11.0

				14		Clergy		404,000		0.81		$28.14		0.26		0.09		0.29		0.19		0.19		0.12		16.2		84.4		8.7		4.7		8.0

				15		Social and community service managers		391,000		0.67		$36.72		0.26		0.37		0.25		0.37		0.16		0.20		68.6		74.6		17.9		4.0		13.7

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)





				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				16		Mechanical engineers		354,000		1.10		$45.90		0.23		0.05		0.23		0.09		0.48		0.11		9.4		78.0		4.6		13.7		8.9

				17		Pharmacists		352,000		1.20		$60.86		0.23		0.28		0.21		0.15		0.69		0.08		57.8		70.3		7.9		19.8		6.0

				18		Human resources managers		273,000		0.55		$65.01		0.18		0.31		0.18		0.18		0.17		0.12		80.8		78.9		12.3		6.4		12.5

				19		Securities, commodities, & financial services sales agents		243,000		1.60		$30.25		0.16		0.10		0.16		0.09		0.28		0.09		29.3		79.9		6.6		11.7		10.2

				20		Coaches and Scouts*		235,000		1.30		$18.73		0.15		0.15		0.17		0.14		0.08		0.10		44.3		84.4		10.9		3.5		11.7

				21		First-line supervisors of mechanics, installers, and repairers		222,000		0.30		$35.07		0.15		0.02		0.17		0.07		0.02		0.10		6.0		89.1		5.8		0.7		12.3

				22		Speech-language pathologists		187,000		0.64		$39.53		0.12		0.25		0.15		0.04		0.02		0.03		95.1		93.7		4.3		1.3		5.1

				23		Training and development specialists		166,000		1.40		$33.03		0.11		0.12		0.11		0.12		0.07		0.07		52.9		77.4		14.1		4.2		10.9

				24		Occupational therapists		135,000		0.35		$40.77		0.09		0.16		0.10		0.03		0.09		0.02		84.9		87.9		4.1		6.8		4.2

				25		Logisticians		132,000		1.20		$37.78		0.09		0.07		0.09		0.09		0.06		0.05		39.3		80.3		13.4		4.9		10.2

				26		Dietitians and nutritionists		117,000		0.39		$30.88		0.08		0.15		0.08		0.08		0.04		0.06		89.6		83.0		13.3		3.1		14.1

				27		Lodging managers		116,000		0.39		$32.58		0.08		0.08		0.07		0.06		0.14		0.06		47.6		75.1		10.3		12.5		14.1

				28		Public relations and fundraising managers		100,000		1.50		$65.16		0.07		0.09		0.08		0.02		0.04		0.03		68.0		89.3		3.5		4.4		7.2

				29		First-line supervisors of police and detectives		92,000		0.44		$45.88		0.06		0.02		0.06		0.07		0.01		0.03		15.8		82.1		13.4		0.7		8.9

				30		Surgeons		59,000		0.42		$123.20		0.04		0.02		0.04		0.01		0.03		0.02		27.7		89.4		4.6		5.6		8.6

						Total/Average		19,134,000		0.90		$46.76		12.54		16.06		12.87		10.51		14.08		6.82		52.2		80.6		9.7		7.3		10.0

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Wages for some occupations that do not generally work year-round, full time, are reported either as hourly wages or annual salaries depending on how they are typically paid.
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Full Low

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Elementary and middle school teachers*		3,260,000		0.44		$29.48		2.14		3.60		2.31		1.74		1.10		1.27		79.2		83.8		10.0		3.4		10.7

				2		Registered nurses		3,201,000		0.90		$37.24		2.10		3.87		2.03		2.27		2.73		1.03		86.7		74.9		13.3		8.6		8.8

				3		Chief executives		1,664,000		1.50		$98.14		1.09		0.68		1.21		0.52		1.12		0.45		29.1		85.7		5.9		6.8		7.4

				4		Education and childcare administrators		956,000		1.32		$27.31		0.63		0.87		0.65		0.71		0.31		0.34		65.5		79.8		14.0		3.3		9.7

				5		Secondary school teachers*		940,000		0.78		$29.72		0.62		0.78		0.69		0.36		0.34		0.28		59.5		86.4		7.2		3.6		8.3

				6		Other physicians		921,000		0.42		$101.60		0.60		0.51		0.51		0.40		2.09		0.19		39.7		66.1		8.1		22.9		5.8

				7		Medical and health services managers		791,000		0.73		$57.01		0.52		0.83		0.51		0.59		0.55		0.30		75.0		76.1		14.1		7.0		10.5

				8		First-line production & operating supervisors		767,000		1.60		$32.13		0.50		0.21		0.52		0.52		0.24		0.49		19.5		80.7		12.8		3.2		17.6

				9		Other teachers and instructors		737,000		0.95		$29.90		0.48		0.67		0.49		0.52		0.31		0.30		65.3		79.1		13.3		4.3		11.0

				10		Engineers, all other		666,000		1.40		$50.23		0.44		0.15		0.40		0.18		1.32		0.23		16.3		71.9		5.1		19.9		9.6

				11		Preschool and kindergarten teachers		613,000		0.74		$18.02		0.40		0.83		0.42		0.41		0.22		0.30		96.8		81.0		12.7		3.6		13.4

				12		Marketing managers		576,000		1.30		$74.49		0.38		0.49		0.41		0.19		0.42		0.17		61.4		83.5		6.2		7.3		8.3

				13		Computer systems analysts		464,000		0.65		$47.94		0.30		0.24		0.27		0.28		0.74		0.19		37.5		70.0		11.3		16.0		11.0

				14		Clergy		404,000		0.81		$28.14		0.26		0.09		0.29		0.19		0.19		0.12		16.2		84.4		8.7		4.7		8.0

				15		Social and community service managers		391,000		0.67		$36.72		0.26		0.37		0.25		0.37		0.16		0.20		68.6		74.6		17.9		4.0		13.7

				16		Mechanical engineers		354,000		1.10		$45.90		0.23		0.05		0.23		0.09		0.48		0.11		9.4		78.0		4.6		13.7		8.9

				17		Pharmacists		352,000		1.20		$60.86		0.23		0.28		0.21		0.15		0.69		0.08		57.8		70.3		7.9		19.8		6.0

				18		Human resources managers		273,000		0.55		$65.01		0.18		0.31		0.18		0.18		0.17		0.12		80.8		78.9		12.3		6.4		12.5

				19		Securities, commodities, & financial services sales agents		243,000		1.60		$30.25		0.16		0.10		0.16		0.09		0.28		0.09		29.3		79.9		6.6		11.7		10.2

				20		Coaches and Scouts*		235,000		1.30		$18.73		0.15		0.15		0.17		0.14		0.08		0.10		44.3		84.4		10.9		3.5		11.7

				21		First-line supervisors of mechanics, installers, and repairers		222,000		0.30		$35.07		0.15		0.02		0.17		0.07		0.02		0.10		6.0		89.1		5.8		0.7		12.3

				22		Speech-language pathologists		187,000		0.64		$39.53		0.12		0.25		0.15		0.04		0.02		0.03		95.1		93.7		4.3		1.3		5.1

				23		Training and development specialists		166,000		1.40		$33.03		0.11		0.12		0.11		0.12		0.07		0.07		52.9		77.4		14.1		4.2		10.9

				24		Occupational therapists		135,000		0.35		$40.77		0.09		0.16		0.10		0.03		0.09		0.02		84.9		87.9		4.1		6.8		4.2

				25		Logisticians		132,000		1.20		$37.78		0.09		0.07		0.09		0.09		0.06		0.05		39.3		80.3		13.4		4.9		10.2

				26		Dietitians and nutritionists		117,000		0.39		$30.88		0.08		0.15		0.08		0.08		0.04		0.06		89.6		83.0		13.3		3.1		14.1

				27		Lodging managers		116,000		0.39		$32.58		0.08		0.08		0.07		0.06		0.14		0.06		47.6		75.1		10.3		12.5		14.1

				28		Public relations and fundraising managers		100,000		1.50		$65.16		0.07		0.09		0.08		0.02		0.04		0.03		68.0		89.3		3.5		4.4		7.2

				29		First-line supervisors of police and detectives		92,000		0.44		$45.88		0.06		0.02		0.06		0.07		0.01		0.03		15.8		82.1		13.4		0.7		8.9

				30		Surgeons		59,000		0.42		$123.20		0.04		0.02		0.04		0.01		0.03		0.02		27.7		89.4		4.6		5.6		8.6

						Total/Average		19,134,000		0.90		$46.76		12.54		16.06		12.87		10.51		14.08		6.82		52.2		80.6		9.7		7.3		10.0

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Wages for some occupations that do not generally work year-round, full time, are reported either as hourly wages or annual salaries depending on how they are typically paid.





High Risk 2021

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Retail salespersons		2,750,000		92.00		$18.61		1.80		1.86		1.82		1.90		1.31		2.08		48.5		78.3		13.0		4.8		20.8

				2		Cashiers		2,601,000		97.00		$13.38		1.70		2.63		1.56		2.36		1.78		2.17		72.5		71.1		17.0		6.9		22.9

				3		Construction laborers		2,165,000		88.00		$20.99		1.42		0.14		1.55		0.93		0.56		3.85		4.5		84.8		8.1		2.6		48.9

				4		Laborers and freight, stock, and material movers		2,161,000		85.00		$16.67		1.42		0.69		1.30		2.31		0.75		1.90		22.9		71.4		20.1		3.5		24.1

				5		Secretaries and administrative assistants		2,009,000		96.00		$20.08		1.32		2.59		1.42		1.04		0.64		1.02		92.5		83.8		9.7		3.2		14.0

				6		Cooks		1,905,000		81.00		$14.73		1.25		1.07		1.17		1.60		1.14		2.49		40.2		72.9		15.8		6.0		35.9

				7		Waiters and waitresses		1,631,000		94.00		$13.89		1.07		1.55		1.08		0.77		1.07		1.47		68.2		78.4		8.9		6.6		24.7

				8		Accountants and auditors		1,630,000		94.00		$39.24		1.07		1.41		1.05		0.85		1.91		0.58		62.0		76.3		9.8		11.8		9.8

				9		Office clerks, general		1,249,000		96.00		$19.39		0.82		1.46		0.80		0.95		0.79		0.86		83.6		75.7		14.3		6.4		19.0

				10		Sales, wholesale and manufacturing		1,216,000		85.00		$48.32		0.80		0.51		0.91		0.40		0.40		0.53		30.1		88.1		6.2		3.3		12.0

				11		Receptionists and information clerks		1,215,000		96.00		$16.30		0.80		1.52		0.78		0.98		0.54		0.93		90.0		75.8		15.2		4.5		21.0

				12		Landscaping and groundskeeping workers		1,211,000		95.00		$16.79		0.79		0.10		0.87		0.59		0.22		2.08		6.2		84.9		9.2		1.8		47.1

				13		Bookkeeping, accounting, and auditing clerks		1,097,000		98.00		$21.99		0.72		1.30		0.79		0.39		0.59		0.52		84.7		85.3		6.6		5.4		13.1

				14		Food preparation workers		872,000		87.00		$14.98		0.57		0.71		0.55		0.65		0.48		0.93		58.3		74.2		14.0		5.6		29.3

				15		Couriers and messengers		837,000		94.00		$16.50		0.55		0.29		0.51		0.87		0.23		0.71		24.9		72.1		19.4		2.8		23.3

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)



				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				16		Miscellaneous agricultural workers		835,000		87.00		$14.27		0.55		0.27		0.63		0.17		0.17		1.42		23.3		89.3		3.8		2.0		46.7

				17		Inspectors, testers, sorters, samplers, and weighers		829,000		98.00		$21.47		0.54		0.45		0.55		0.51		0.58		0.66		39.3		78.6		11.6		7.1		21.7

				18		Property, real estate, community association managers		780,000		81.00		$36.61		0.51		0.55		0.55		0.43		0.31		0.32		50.7		83.2		10.3		4.0		11.4

				19		Industrial truck and tractor operators		623,000		93.00		$18.88		0.41		0.08		0.36		0.83		0.09		0.76		9.1		69.2		24.9		1.5		33.3

				20		Billing and posting clerks		483,000		96.00		$20.30		0.32		0.58		0.31		0.43		0.18		0.31		86.7		76.7		16.9		3.8		17.6

				21		Paralegals and legal assistants		431,000		94.00		$27.55		0.28		0.51		0.28		0.26		0.22		0.32		84.8		78.1		11.2		5.1		20.6

				22		Construction equipment operators		360,000		95.00		$26.51		0.24		0.02		0.27		0.15		0.00		0.29		3.0		89.0		8.0		0.1		21.8

				23		First-line housekeeping supervisors, janitorial workers		338,000		94.00		$22.20		0.22		0.18		0.23		0.24		0.11		0.37		38.9		81.2		13.1		3.4		30.0

				24		Claims adjusters, appraisers, examiners, investigators		330,000		98.00		$33.24		0.22		0.27		0.21		0.29		0.14		0.18		58.2		74.4		16.7		4.3		14.6

				25		Hosts and hostesses, restaurant, lounge, and coffee shop		282,000		97.00		$15.39		0.18		0.33		0.18		0.15		0.16		0.23		84.3		77.1		9.7		5.8		22.4

				26		Bus drivers, school		276,000		89.00		$18.63		0.18		0.21		0.17		0.34		0.08		0.10		55.3		72.4		23.2		3.0		10.0

				27		Insurance claims and policy processing clerks		257,000		98.00		$21.23		0.17		0.28		0.15		0.35		0.05		0.18		78.2		69.1		25.3		1.9		19.5

				28		Packaging and filling machine operators and tenders		253,000		98.00		$17.09		0.17		0.18		0.15		0.28		0.18		0.40		51.5		67.8		21.0		7.3		43.9

				29		Butchers and other meat, poultry, fish processing workers		246,000		93.00		$17.33		0.16		0.07		0.16		0.20		0.11		0.36		19.4		75.3		15.4		4.6		39.7

				30		Dining room & cafeteria attendants & bartender helpers		243,000		91.00		$13.75		0.16		0.16		0.16		0.18		0.10		0.29		46.8		76.6		14.0		4.1		33.0

						Total/Average		31,115,000		92.67		$21.21		20.39		21.97		20.54		21.42		14.91		28.31		50.6		77.7		13.7		4.4		25.1

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Cooks wage is the average of Cooks, all other; fast food, institution and cafeteria, restaurant, and short order
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Full High

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Retail salespersons		2,750,000		92.00		$18.61		1.80		1.86		1.82		1.90		1.31		2.08		48.5		78.3		13.0		4.8		20.8

				2		Cashiers		2,601,000		97.00		$13.38		1.70		2.63		1.56		2.36		1.78		2.17		72.5		71.1		17.0		6.9		22.9

				3		Construction laborers		2,165,000		88.00		$20.99		1.42		0.14		1.55		0.93		0.56		3.85		4.5		84.8		8.1		2.6		48.9

				4		Laborers and freight, stock, and material movers		2,161,000		85.00		$16.67		1.42		0.69		1.30		2.31		0.75		1.90		22.9		71.4		20.1		3.5		24.1

				5		Secretaries and administrative assistants		2,009,000		96.00		$20.08		1.32		2.59		1.42		1.04		0.64		1.02		92.5		83.8		9.7		3.2		14.0

				6		Cooks		1,905,000		81.00		$14.73		1.25		1.07		1.17		1.60		1.14		2.49		40.2		72.9		15.8		6.0		35.9

				7		Waiters and waitresses		1,631,000		94.00		$13.89		1.07		1.55		1.08		0.77		1.07		1.47		68.2		78.4		8.9		6.6		24.7

				8		Accountants and auditors		1,630,000		94.00		$39.24		1.07		1.41		1.05		0.85		1.91		0.58		62.0		76.3		9.8		11.8		9.8

				9		Office clerks, general		1,249,000		96.00		$19.39		0.82		1.46		0.80		0.95		0.79		0.86		83.6		75.7		14.3		6.4		19.0

				10		Sales, wholesale and manufacturing		1,216,000		85.00		$48.32		0.80		0.51		0.91		0.40		0.40		0.53		30.1		88.1		6.2		3.3		12.0

				11		Receptionists and information clerks		1,215,000		96.00		$16.30		0.80		1.52		0.78		0.98		0.54		0.93		90.0		75.8		15.2		4.5		21.0

				12		Landscaping and groundskeeping workers		1,211,000		95.00		$16.79		0.79		0.10		0.87		0.59		0.22		2.08		6.2		84.9		9.2		1.8		47.1

				13		Bookkeeping, accounting, and auditing clerks		1,097,000		98.00		$21.99		0.72		1.30		0.79		0.39		0.59		0.52		84.7		85.3		6.6		5.4		13.1

				14		Food preparation workers		872,000		87.00		$14.98		0.57		0.71		0.55		0.65		0.48		0.93		58.3		74.2		14.0		5.6		29.3

				15		Couriers and messengers		837,000		94.00		$16.50		0.55		0.29		0.51		0.87		0.23		0.71		24.9		72.1		19.4		2.8		23.3

				16		Miscellaneous agricultural workers		835,000		87.00		$14.27		0.55		0.27		0.63		0.17		0.17		1.42		23.3		89.3		3.8		2.0		46.7

				17		Inspectors, testers, sorters, samplers, and weighers		829,000		98.00		$21.47		0.54		0.45		0.55		0.51		0.58		0.66		39.3		78.6		11.6		7.1		21.7

				18		Property, real estate, community association managers		780,000		81.00		$36.61		0.51		0.55		0.55		0.43		0.31		0.32		50.7		83.2		10.3		4.0		11.4

				19		Industrial truck and tractor operators		623,000		93.00		$18.88		0.41		0.08		0.36		0.83		0.09		0.76		9.1		69.2		24.9		1.5		33.3

				20		Billing and posting clerks		483,000		96.00		$20.30		0.32		0.58		0.31		0.43		0.18		0.31		86.7		76.7		16.9		3.8		17.6

				21		Paralegals and legal assistants		431,000		94.00		$27.55		0.28		0.51		0.28		0.26		0.22		0.32		84.8		78.1		11.2		5.1		20.6

				22		Construction equipment operators		360,000		95.00		$26.51		0.24		0.02		0.27		0.15		0.00		0.29		3.0		89.0		8.0		0.1		21.8

				23		First-line housekeeping supervisors, janitorial workers		338,000		94.00		$22.20		0.22		0.18		0.23		0.24		0.11		0.37		38.9		81.2		13.1		3.4		30.0

				24		Claims adjusters, appraisers, examiners, investigators		330,000		98.00		$33.24		0.22		0.27		0.21		0.29		0.14		0.18		58.2		74.4		16.7		4.3		14.6

				25		Hosts and hostesses, restaurant, lounge, and coffee shop		282,000		97.00		$15.39		0.18		0.33		0.18		0.15		0.16		0.23		84.3		77.1		9.7		5.8		22.4

				26		Bus drivers, school		276,000		89.00		$18.63		0.18		0.21		0.17		0.34		0.08		0.10		55.3		72.4		23.2		3.0		10.0

				27		Insurance claims and policy processing clerks		257,000		98.00		$21.23		0.17		0.28		0.15		0.35		0.05		0.18		78.2		69.1		25.3		1.9		19.5

				28		Packaging and filling machine operators and tenders		253,000		98.00		$17.09		0.17		0.18		0.15		0.28		0.18		0.40		51.5		67.8		21.0		7.3		43.9

				29		Butchers and other meat, poultry, fish processing workers		246,000		93.00		$17.33		0.16		0.07		0.16		0.20		0.11		0.36		19.4		75.3		15.4		4.6		39.7

				30		Dining room & cafeteria attendants & bartender helpers		243,000		91.00		$13.75		0.16		0.16		0.16		0.18		0.10		0.29		46.8		76.6		14.0		4.1		33.0

						Total/Average		31,115,000		92.67		$21.21		20.39		21.97		20.54		21.42		14.91		28.31		50.6		77.7		13.7		4.4		25.1

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Cooks wage is the average of Cooks, all other; fast food, institution and cafeteria, restaurant, and short order
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Jobs that Employ the Most Americans at Low Risk of Being 
Automated 2021 (Continued)

Total 
Employed

Automation 
Risk Score 

Average 
Hourly Wage

Total % 
Employed

% of Female 
Workforce

% of White 
Workforce 

% of Black 
Workforce 

% of Asian 
Workforce 

% of Hispanic 
Workforce 

% Female % White % Black % Asian % Hispanic

16 Mechanical engineers 354,000        1.10 $45.90 0.23 0.05 0.23 0.09 0.48 0.11 9.4 78.0 4.6 13.7 8.9
17 Pharmacists 352,000        1.20 $60.86 0.23 0.28 0.21 0.15 0.69 0.08 57.8 70.3 7.9 19.8 6.0
18 Human resources managers 273,000        0.55 $65.01 0.18 0.31 0.18 0.18 0.17 0.12 80.8 78.9 12.3 6.4 12.5
19 Securities, commodities, & financial services sales agents 243,000        1.60 $30.25 0.16 0.10 0.16 0.09 0.28 0.09 29.3 79.9 6.6 11.7 10.2
20 Coaches and Scouts* 235,000        1.30 $18.73 0.15 0.15 0.17 0.14 0.08 0.10 44.3 84.4 10.9 3.5 11.7
21 First-line supervisors of mechanics, installers, and repairers 222,000        0.30 $35.07 0.15 0.02 0.17 0.07 0.02 0.10 6.0 89.1 5.8 0.7 12.3
22 Speech-language pathologists 187,000        0.64 $39.53 0.12 0.25 0.15 0.04 0.02 0.03 95.1 93.7 4.3 1.3 5.1
23 Training and development specialists 166,000        1.40 $33.03 0.11 0.12 0.11 0.12 0.07 0.07 52.9 77.4 14.1 4.2 10.9
24 Occupational therapists 135,000        0.35 $40.77 0.09 0.16 0.10 0.03 0.09 0.02 84.9 87.9 4.1 6.8 4.2
25 Logisticians 132,000        1.20 $37.78 0.09 0.07 0.09 0.09 0.06 0.05 39.3 80.3 13.4 4.9 10.2
26 Dietitians and nutritionists 117,000        0.39 $30.88 0.08 0.15 0.08 0.08 0.04 0.06 89.6 83.0 13.3 3.1 14.1
27 Lodging managers 116,000        0.39 $32.58 0.08 0.08 0.07 0.06 0.14 0.06 47.6 75.1 10.3 12.5 14.1
28 Public relations and fundraising managers 100,000        1.50 $65.16 0.07 0.09 0.08 0.02 0.04 0.03 68.0 89.3 3.5 4.4 7.2
29 First-line supervisors of police and detectives 92,000          0.44 $45.88 0.06 0.02 0.06 0.07 0.01 0.03 15.8 82.1 13.4 0.7 8.9
30 Surgeons 59,000          0.42 $123.20 0.04 0.02 0.04 0.01 0.03 0.02 27.7 89.4 4.6 5.6 8.6

Total/Average 19,134,000   0.90 $46.76 12.54 16.06 12.87 10.51 14.08 6.82 52.2 80.6 9.7 7.3 10.0
Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

Occupation


Low Risk 2021

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Elementary and middle school teachers*		3,260,000		0.44		$29.48		2.14		3.60		2.31		1.74		1.10		1.27		79.2		83.8		10.0		3.4		10.7

				2		Registered nurses		3,201,000		0.90		$37.24		2.10		3.87		2.03		2.27		2.73		1.03		86.7		74.9		13.3		8.6		8.8

				3		Chief executives		1,664,000		1.50		$98.14		1.09		0.68		1.21		0.52		1.12		0.45		29.1		85.7		5.9		6.8		7.4

				4		Education and childcare administrators		956,000		1.32		$27.31		0.63		0.87		0.65		0.71		0.31		0.34		65.5		79.8		14.0		3.3		9.7

				5		Secondary school teachers*		940,000		0.78		$29.72		0.62		0.78		0.69		0.36		0.34		0.28		59.5		86.4		7.2		3.6		8.3

				6		Other physicians		921,000		0.42		$101.60		0.60		0.51		0.51		0.40		2.09		0.19		39.7		66.1		8.1		22.9		5.8

				7		Medical and health services managers		791,000		0.73		$57.01		0.52		0.83		0.51		0.59		0.55		0.30		75.0		76.1		14.1		7.0		10.5

				8		First-line production & operating supervisors		767,000		1.60		$32.13		0.50		0.21		0.52		0.52		0.24		0.49		19.5		80.7		12.8		3.2		17.6

				9		Other teachers and instructors		737,000		0.95		$29.90		0.48		0.67		0.49		0.52		0.31		0.30		65.3		79.1		13.3		4.3		11.0

				10		Engineers, all other		666,000		1.40		$50.23		0.44		0.15		0.40		0.18		1.32		0.23		16.3		71.9		5.1		19.9		9.6

				11		Preschool and kindergarten teachers		613,000		0.74		$18.02		0.40		0.83		0.42		0.41		0.22		0.30		96.8		81.0		12.7		3.6		13.4

				12		Marketing managers		576,000		1.30		$74.49		0.38		0.49		0.41		0.19		0.42		0.17		61.4		83.5		6.2		7.3		8.3

				13		Computer systems analysts		464,000		0.65		$47.94		0.30		0.24		0.27		0.28		0.74		0.19		37.5		70.0		11.3		16.0		11.0

				14		Clergy		404,000		0.81		$28.14		0.26		0.09		0.29		0.19		0.19		0.12		16.2		84.4		8.7		4.7		8.0

				15		Social and community service managers		391,000		0.67		$36.72		0.26		0.37		0.25		0.37		0.16		0.20		68.6		74.6		17.9		4.0		13.7

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)





				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				16		Mechanical engineers		354,000		1.10		$45.90		0.23		0.05		0.23		0.09		0.48		0.11		9.4		78.0		4.6		13.7		8.9

				17		Pharmacists		352,000		1.20		$60.86		0.23		0.28		0.21		0.15		0.69		0.08		57.8		70.3		7.9		19.8		6.0

				18		Human resources managers		273,000		0.55		$65.01		0.18		0.31		0.18		0.18		0.17		0.12		80.8		78.9		12.3		6.4		12.5

				19		Securities, commodities, & financial services sales agents		243,000		1.60		$30.25		0.16		0.10		0.16		0.09		0.28		0.09		29.3		79.9		6.6		11.7		10.2

				20		Coaches and Scouts*		235,000		1.30		$18.73		0.15		0.15		0.17		0.14		0.08		0.10		44.3		84.4		10.9		3.5		11.7

				21		First-line supervisors of mechanics, installers, and repairers		222,000		0.30		$35.07		0.15		0.02		0.17		0.07		0.02		0.10		6.0		89.1		5.8		0.7		12.3

				22		Speech-language pathologists		187,000		0.64		$39.53		0.12		0.25		0.15		0.04		0.02		0.03		95.1		93.7		4.3		1.3		5.1

				23		Training and development specialists		166,000		1.40		$33.03		0.11		0.12		0.11		0.12		0.07		0.07		52.9		77.4		14.1		4.2		10.9

				24		Occupational therapists		135,000		0.35		$40.77		0.09		0.16		0.10		0.03		0.09		0.02		84.9		87.9		4.1		6.8		4.2

				25		Logisticians		132,000		1.20		$37.78		0.09		0.07		0.09		0.09		0.06		0.05		39.3		80.3		13.4		4.9		10.2

				26		Dietitians and nutritionists		117,000		0.39		$30.88		0.08		0.15		0.08		0.08		0.04		0.06		89.6		83.0		13.3		3.1		14.1

				27		Lodging managers		116,000		0.39		$32.58		0.08		0.08		0.07		0.06		0.14		0.06		47.6		75.1		10.3		12.5		14.1

				28		Public relations and fundraising managers		100,000		1.50		$65.16		0.07		0.09		0.08		0.02		0.04		0.03		68.0		89.3		3.5		4.4		7.2

				29		First-line supervisors of police and detectives		92,000		0.44		$45.88		0.06		0.02		0.06		0.07		0.01		0.03		15.8		82.1		13.4		0.7		8.9

				30		Surgeons		59,000		0.42		$123.20		0.04		0.02		0.04		0.01		0.03		0.02		27.7		89.4		4.6		5.6		8.6

						Total/Average		19,134,000		0.90		$46.76		12.54		16.06		12.87		10.51		14.08		6.82		52.2		80.6		9.7		7.3		10.0

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Wages for some occupations that do not generally work year-round, full time, are reported either as hourly wages or annual salaries depending on how they are typically paid.
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Full Low

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Elementary and middle school teachers*		3,260,000		0.44		$29.48		2.14		3.60		2.31		1.74		1.10		1.27		79.2		83.8		10.0		3.4		10.7

				2		Registered nurses		3,201,000		0.90		$37.24		2.10		3.87		2.03		2.27		2.73		1.03		86.7		74.9		13.3		8.6		8.8

				3		Chief executives		1,664,000		1.50		$98.14		1.09		0.68		1.21		0.52		1.12		0.45		29.1		85.7		5.9		6.8		7.4

				4		Education and childcare administrators		956,000		1.32		$27.31		0.63		0.87		0.65		0.71		0.31		0.34		65.5		79.8		14.0		3.3		9.7

				5		Secondary school teachers*		940,000		0.78		$29.72		0.62		0.78		0.69		0.36		0.34		0.28		59.5		86.4		7.2		3.6		8.3

				6		Other physicians		921,000		0.42		$101.60		0.60		0.51		0.51		0.40		2.09		0.19		39.7		66.1		8.1		22.9		5.8

				7		Medical and health services managers		791,000		0.73		$57.01		0.52		0.83		0.51		0.59		0.55		0.30		75.0		76.1		14.1		7.0		10.5

				8		First-line production & operating supervisors		767,000		1.60		$32.13		0.50		0.21		0.52		0.52		0.24		0.49		19.5		80.7		12.8		3.2		17.6

				9		Other teachers and instructors		737,000		0.95		$29.90		0.48		0.67		0.49		0.52		0.31		0.30		65.3		79.1		13.3		4.3		11.0

				10		Engineers, all other		666,000		1.40		$50.23		0.44		0.15		0.40		0.18		1.32		0.23		16.3		71.9		5.1		19.9		9.6

				11		Preschool and kindergarten teachers		613,000		0.74		$18.02		0.40		0.83		0.42		0.41		0.22		0.30		96.8		81.0		12.7		3.6		13.4

				12		Marketing managers		576,000		1.30		$74.49		0.38		0.49		0.41		0.19		0.42		0.17		61.4		83.5		6.2		7.3		8.3

				13		Computer systems analysts		464,000		0.65		$47.94		0.30		0.24		0.27		0.28		0.74		0.19		37.5		70.0		11.3		16.0		11.0

				14		Clergy		404,000		0.81		$28.14		0.26		0.09		0.29		0.19		0.19		0.12		16.2		84.4		8.7		4.7		8.0

				15		Social and community service managers		391,000		0.67		$36.72		0.26		0.37		0.25		0.37		0.16		0.20		68.6		74.6		17.9		4.0		13.7

				16		Mechanical engineers		354,000		1.10		$45.90		0.23		0.05		0.23		0.09		0.48		0.11		9.4		78.0		4.6		13.7		8.9

				17		Pharmacists		352,000		1.20		$60.86		0.23		0.28		0.21		0.15		0.69		0.08		57.8		70.3		7.9		19.8		6.0

				18		Human resources managers		273,000		0.55		$65.01		0.18		0.31		0.18		0.18		0.17		0.12		80.8		78.9		12.3		6.4		12.5

				19		Securities, commodities, & financial services sales agents		243,000		1.60		$30.25		0.16		0.10		0.16		0.09		0.28		0.09		29.3		79.9		6.6		11.7		10.2

				20		Coaches and Scouts*		235,000		1.30		$18.73		0.15		0.15		0.17		0.14		0.08		0.10		44.3		84.4		10.9		3.5		11.7

				21		First-line supervisors of mechanics, installers, and repairers		222,000		0.30		$35.07		0.15		0.02		0.17		0.07		0.02		0.10		6.0		89.1		5.8		0.7		12.3

				22		Speech-language pathologists		187,000		0.64		$39.53		0.12		0.25		0.15		0.04		0.02		0.03		95.1		93.7		4.3		1.3		5.1

				23		Training and development specialists		166,000		1.40		$33.03		0.11		0.12		0.11		0.12		0.07		0.07		52.9		77.4		14.1		4.2		10.9

				24		Occupational therapists		135,000		0.35		$40.77		0.09		0.16		0.10		0.03		0.09		0.02		84.9		87.9		4.1		6.8		4.2

				25		Logisticians		132,000		1.20		$37.78		0.09		0.07		0.09		0.09		0.06		0.05		39.3		80.3		13.4		4.9		10.2

				26		Dietitians and nutritionists		117,000		0.39		$30.88		0.08		0.15		0.08		0.08		0.04		0.06		89.6		83.0		13.3		3.1		14.1

				27		Lodging managers		116,000		0.39		$32.58		0.08		0.08		0.07		0.06		0.14		0.06		47.6		75.1		10.3		12.5		14.1

				28		Public relations and fundraising managers		100,000		1.50		$65.16		0.07		0.09		0.08		0.02		0.04		0.03		68.0		89.3		3.5		4.4		7.2

				29		First-line supervisors of police and detectives		92,000		0.44		$45.88		0.06		0.02		0.06		0.07		0.01		0.03		15.8		82.1		13.4		0.7		8.9

				30		Surgeons		59,000		0.42		$123.20		0.04		0.02		0.04		0.01		0.03		0.02		27.7		89.4		4.6		5.6		8.6

						Total/Average		19,134,000		0.90		$46.76		12.54		16.06		12.87		10.51		14.08		6.82		52.2		80.6		9.7		7.3		10.0

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Wages for some occupations that do not generally work year-round, full time, are reported either as hourly wages or annual salaries depending on how they are typically paid.





High Risk 2021

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Retail salespersons		2,750,000		92.00		$18.61		1.80		1.86		1.82		1.90		1.31		2.08		48.5		78.3		13.0		4.8		20.8

				2		Cashiers		2,601,000		97.00		$13.38		1.70		2.63		1.56		2.36		1.78		2.17		72.5		71.1		17.0		6.9		22.9

				3		Construction laborers		2,165,000		88.00		$20.99		1.42		0.14		1.55		0.93		0.56		3.85		4.5		84.8		8.1		2.6		48.9

				4		Laborers and freight, stock, and material movers		2,161,000		85.00		$16.67		1.42		0.69		1.30		2.31		0.75		1.90		22.9		71.4		20.1		3.5		24.1

				5		Secretaries and administrative assistants		2,009,000		96.00		$20.08		1.32		2.59		1.42		1.04		0.64		1.02		92.5		83.8		9.7		3.2		14.0

				6		Cooks		1,905,000		81.00		$14.73		1.25		1.07		1.17		1.60		1.14		2.49		40.2		72.9		15.8		6.0		35.9

				7		Waiters and waitresses		1,631,000		94.00		$13.89		1.07		1.55		1.08		0.77		1.07		1.47		68.2		78.4		8.9		6.6		24.7

				8		Accountants and auditors		1,630,000		94.00		$39.24		1.07		1.41		1.05		0.85		1.91		0.58		62.0		76.3		9.8		11.8		9.8

				9		Office clerks, general		1,249,000		96.00		$19.39		0.82		1.46		0.80		0.95		0.79		0.86		83.6		75.7		14.3		6.4		19.0

				10		Sales, wholesale and manufacturing		1,216,000		85.00		$48.32		0.80		0.51		0.91		0.40		0.40		0.53		30.1		88.1		6.2		3.3		12.0

				11		Receptionists and information clerks		1,215,000		96.00		$16.30		0.80		1.52		0.78		0.98		0.54		0.93		90.0		75.8		15.2		4.5		21.0

				12		Landscaping and groundskeeping workers		1,211,000		95.00		$16.79		0.79		0.10		0.87		0.59		0.22		2.08		6.2		84.9		9.2		1.8		47.1

				13		Bookkeeping, accounting, and auditing clerks		1,097,000		98.00		$21.99		0.72		1.30		0.79		0.39		0.59		0.52		84.7		85.3		6.6		5.4		13.1

				14		Food preparation workers		872,000		87.00		$14.98		0.57		0.71		0.55		0.65		0.48		0.93		58.3		74.2		14.0		5.6		29.3

				15		Couriers and messengers		837,000		94.00		$16.50		0.55		0.29		0.51		0.87		0.23		0.71		24.9		72.1		19.4		2.8		23.3

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)



				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				16		Miscellaneous agricultural workers		835,000		87.00		$14.27		0.55		0.27		0.63		0.17		0.17		1.42		23.3		89.3		3.8		2.0		46.7

				17		Inspectors, testers, sorters, samplers, and weighers		829,000		98.00		$21.47		0.54		0.45		0.55		0.51		0.58		0.66		39.3		78.6		11.6		7.1		21.7

				18		Property, real estate, community association managers		780,000		81.00		$36.61		0.51		0.55		0.55		0.43		0.31		0.32		50.7		83.2		10.3		4.0		11.4

				19		Industrial truck and tractor operators		623,000		93.00		$18.88		0.41		0.08		0.36		0.83		0.09		0.76		9.1		69.2		24.9		1.5		33.3

				20		Billing and posting clerks		483,000		96.00		$20.30		0.32		0.58		0.31		0.43		0.18		0.31		86.7		76.7		16.9		3.8		17.6

				21		Paralegals and legal assistants		431,000		94.00		$27.55		0.28		0.51		0.28		0.26		0.22		0.32		84.8		78.1		11.2		5.1		20.6

				22		Construction equipment operators		360,000		95.00		$26.51		0.24		0.02		0.27		0.15		0.00		0.29		3.0		89.0		8.0		0.1		21.8

				23		First-line housekeeping supervisors, janitorial workers		338,000		94.00		$22.20		0.22		0.18		0.23		0.24		0.11		0.37		38.9		81.2		13.1		3.4		30.0

				24		Claims adjusters, appraisers, examiners, investigators		330,000		98.00		$33.24		0.22		0.27		0.21		0.29		0.14		0.18		58.2		74.4		16.7		4.3		14.6

				25		Hosts and hostesses, restaurant, lounge, and coffee shop		282,000		97.00		$15.39		0.18		0.33		0.18		0.15		0.16		0.23		84.3		77.1		9.7		5.8		22.4

				26		Bus drivers, school		276,000		89.00		$18.63		0.18		0.21		0.17		0.34		0.08		0.10		55.3		72.4		23.2		3.0		10.0

				27		Insurance claims and policy processing clerks		257,000		98.00		$21.23		0.17		0.28		0.15		0.35		0.05		0.18		78.2		69.1		25.3		1.9		19.5

				28		Packaging and filling machine operators and tenders		253,000		98.00		$17.09		0.17		0.18		0.15		0.28		0.18		0.40		51.5		67.8		21.0		7.3		43.9

				29		Butchers and other meat, poultry, fish processing workers		246,000		93.00		$17.33		0.16		0.07		0.16		0.20		0.11		0.36		19.4		75.3		15.4		4.6		39.7

				30		Dining room & cafeteria attendants & bartender helpers		243,000		91.00		$13.75		0.16		0.16		0.16		0.18		0.10		0.29		46.8		76.6		14.0		4.1		33.0

						Total/Average		31,115,000		92.67		$21.21		20.39		21.97		20.54		21.42		14.91		28.31		50.6		77.7		13.7		4.4		25.1

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Cooks wage is the average of Cooks, all other; fast food, institution and cafeteria, restaurant, and short order
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Full High

				Occupation				Total Employed		Automation Risk Score 		Average Hourly Wage		Total % Employed		% of Female Workforce		% of White Workforce 		% of Black Workforce 		% of Asian Workforce 		% of Hispanic Workforce 		% Female		% White		% Black		% Asian		% Hispanic

				1		Retail salespersons		2,750,000		92.00		$18.61		1.80		1.86		1.82		1.90		1.31		2.08		48.5		78.3		13.0		4.8		20.8

				2		Cashiers		2,601,000		97.00		$13.38		1.70		2.63		1.56		2.36		1.78		2.17		72.5		71.1		17.0		6.9		22.9

				3		Construction laborers		2,165,000		88.00		$20.99		1.42		0.14		1.55		0.93		0.56		3.85		4.5		84.8		8.1		2.6		48.9

				4		Laborers and freight, stock, and material movers		2,161,000		85.00		$16.67		1.42		0.69		1.30		2.31		0.75		1.90		22.9		71.4		20.1		3.5		24.1

				5		Secretaries and administrative assistants		2,009,000		96.00		$20.08		1.32		2.59		1.42		1.04		0.64		1.02		92.5		83.8		9.7		3.2		14.0

				6		Cooks		1,905,000		81.00		$14.73		1.25		1.07		1.17		1.60		1.14		2.49		40.2		72.9		15.8		6.0		35.9

				7		Waiters and waitresses		1,631,000		94.00		$13.89		1.07		1.55		1.08		0.77		1.07		1.47		68.2		78.4		8.9		6.6		24.7

				8		Accountants and auditors		1,630,000		94.00		$39.24		1.07		1.41		1.05		0.85		1.91		0.58		62.0		76.3		9.8		11.8		9.8

				9		Office clerks, general		1,249,000		96.00		$19.39		0.82		1.46		0.80		0.95		0.79		0.86		83.6		75.7		14.3		6.4		19.0

				10		Sales, wholesale and manufacturing		1,216,000		85.00		$48.32		0.80		0.51		0.91		0.40		0.40		0.53		30.1		88.1		6.2		3.3		12.0

				11		Receptionists and information clerks		1,215,000		96.00		$16.30		0.80		1.52		0.78		0.98		0.54		0.93		90.0		75.8		15.2		4.5		21.0

				12		Landscaping and groundskeeping workers		1,211,000		95.00		$16.79		0.79		0.10		0.87		0.59		0.22		2.08		6.2		84.9		9.2		1.8		47.1

				13		Bookkeeping, accounting, and auditing clerks		1,097,000		98.00		$21.99		0.72		1.30		0.79		0.39		0.59		0.52		84.7		85.3		6.6		5.4		13.1

				14		Food preparation workers		872,000		87.00		$14.98		0.57		0.71		0.55		0.65		0.48		0.93		58.3		74.2		14.0		5.6		29.3

				15		Couriers and messengers		837,000		94.00		$16.50		0.55		0.29		0.51		0.87		0.23		0.71		24.9		72.1		19.4		2.8		23.3

				16		Miscellaneous agricultural workers		835,000		87.00		$14.27		0.55		0.27		0.63		0.17		0.17		1.42		23.3		89.3		3.8		2.0		46.7

				17		Inspectors, testers, sorters, samplers, and weighers		829,000		98.00		$21.47		0.54		0.45		0.55		0.51		0.58		0.66		39.3		78.6		11.6		7.1		21.7

				18		Property, real estate, community association managers		780,000		81.00		$36.61		0.51		0.55		0.55		0.43		0.31		0.32		50.7		83.2		10.3		4.0		11.4

				19		Industrial truck and tractor operators		623,000		93.00		$18.88		0.41		0.08		0.36		0.83		0.09		0.76		9.1		69.2		24.9		1.5		33.3

				20		Billing and posting clerks		483,000		96.00		$20.30		0.32		0.58		0.31		0.43		0.18		0.31		86.7		76.7		16.9		3.8		17.6

				21		Paralegals and legal assistants		431,000		94.00		$27.55		0.28		0.51		0.28		0.26		0.22		0.32		84.8		78.1		11.2		5.1		20.6

				22		Construction equipment operators		360,000		95.00		$26.51		0.24		0.02		0.27		0.15		0.00		0.29		3.0		89.0		8.0		0.1		21.8

				23		First-line housekeeping supervisors, janitorial workers		338,000		94.00		$22.20		0.22		0.18		0.23		0.24		0.11		0.37		38.9		81.2		13.1		3.4		30.0

				24		Claims adjusters, appraisers, examiners, investigators		330,000		98.00		$33.24		0.22		0.27		0.21		0.29		0.14		0.18		58.2		74.4		16.7		4.3		14.6

				25		Hosts and hostesses, restaurant, lounge, and coffee shop		282,000		97.00		$15.39		0.18		0.33		0.18		0.15		0.16		0.23		84.3		77.1		9.7		5.8		22.4

				26		Bus drivers, school		276,000		89.00		$18.63		0.18		0.21		0.17		0.34		0.08		0.10		55.3		72.4		23.2		3.0		10.0

				27		Insurance claims and policy processing clerks		257,000		98.00		$21.23		0.17		0.28		0.15		0.35		0.05		0.18		78.2		69.1		25.3		1.9		19.5

				28		Packaging and filling machine operators and tenders		253,000		98.00		$17.09		0.17		0.18		0.15		0.28		0.18		0.40		51.5		67.8		21.0		7.3		43.9

				29		Butchers and other meat, poultry, fish processing workers		246,000		93.00		$17.33		0.16		0.07		0.16		0.20		0.11		0.36		19.4		75.3		15.4		4.6		39.7

				30		Dining room & cafeteria attendants & bartender helpers		243,000		91.00		$13.75		0.16		0.16		0.16		0.18		0.10		0.29		46.8		76.6		14.0		4.1		33.0

						Total/Average		31,115,000		92.67		$21.21		20.39		21.97		20.54		21.42		14.91		28.31		50.6		77.7		13.7		4.4		25.1

				Source: U.S. Bureau pf Labor Statistics (BLS), 2022 authors' calculations; Frey and Osborne (2017)

						*Cooks wage is the average of Cooks, all other; fast food, institution and cafeteria, restaurant, and short order
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