
RUPRI Center for State Policy • Ball State University

Gender, Race, and Ethnic Differences 
in Exposure to Automation and Trade 

Related Job Loss

Emily J. Wornell, Srikant Devaraj, and Michael Hicks
Center for Business and Economic Research, Ball State University
October 14, 2019
AUBER

Center for Business and Economic Research Ball State University



RUPRI Center for State Policy • Ball State University

Introduction
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Automation risk Offshoring risk

U.S. Relative Automation and Offshoring Risk to Employment

Source: Blinder 2009; Frey and Osborne, 2017; authors’ calculations
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Research questions

1) Are there gender, racial, or ethnic differences in 
exposure to automation and/or trade related job 
losses?

2) If there are demographic differences in potential 
job losses, do they follow the dominant political 
and social discourse regarding white-male job 
losses to offshoring?
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Blinder, 2009: 
Offshoring

Frey and Osborne, 
2017: Automation

Job-based vulnerability

Demographic vulnerability

Automation-risk index (Frey and Osborne, 2017)
• Probability of job losses at occupational-level based on job 

functions
• The index is between 0 and 100
• Study corroborated by Bowles (2014); McKinsey (2017) 

and replicated to other locations (Frey, Osbone and 
Holmes, 2016)

Offshorability-risk index (Blinder, 2009)
• Ordinal scale of job losses at occupational-level based on 

job functions
• We converted the scale to an index between 15 and 100 

for comparability
• Study was supported by Smith and Rivkin (2008) and 

Blinder and Krueger (2013)

Demographic vulnerability (IPUMS-USA)

Data and methods
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Study sample and analysis
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Sample: 
159,723,903 jobs

Automation:
<5 | >95

Offshoring:
<20 | >95
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Findings
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Table 2: Employment Risk by Type and Demographic Characteristics
High and Low Risk Levels Risk Difference from Overall

Automation Offshorability Automation Offshorability
Overall <5 >95 <20 >95 <5 >95 <20 >95

Overall 159,723,903 16.8% 7.2% 72.2% 0.5%
Female 47.9% 51.6% 67.2% 48.2% 45.9% 3.7% 19.4% 0.4% -2.0%
Male 52.1% 48.4% 32.8% 51.8% 54.1% -3.7% -19.4% -0.4% 2.0%
White 75.9% 79.1% 74.9% 76.0% 73.6% 3.2% -1.0% 0.1% -2.4%
Black 13.0% 10.5% 14.5% 13.4% 9.3% -2.6% 1.5% 0.3% -3.8%
Asian 6.6% 8.6% 6.1% 5.7% 15.7% 2.0% -0.5% -0.9% 9.1%
Non-
Hispanic 83.5% 89.9% 82.9% 82.6% 90.5% 6.3% -0.7% -1.0% 6.9%

Hispanic 16.5% 10.1% 17.1% 17.4% 9.5% -6.3% 0.7% 1.0% -6.9%
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Table 3: Automation and offshoring risk, within gender and race/ethnic groups, difference 
from the mean

Overall Automation <5 Automation >95 Offshorability <20 Offshorability >95

White Female 74.9% 3.69% 0.51% 0.11% -3.09%
Black Female 14.5% -2.61% -0.06% 0.29% -1.57%
Asian Female 6.7% 1.46% -0.89% -0.57% 5.83%
Non-Hispanic Female 84.8% 6.18% -1.61% -0.28% 3.69%
Hispanic Female 15.2% -6.18% 1.61% 0.28% -3.69%

White Male 76.8% 2.88% -3.11% 0.10% -1.81%
Black Male 11.7% -2.75% 3.08% 0.35% -5.53%
Asian Male 6.4% 2.58% 0.20% -1.15% 11.89%
Non-Hispanic Male 82.4% 6.30% -0.18% -1.60% 9.78%
Hispanic Male 17.6% -6.30% 0.18% 1.60% -9.78%
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Table 4: Wages by risk level and demographic characteristic

Automation Offshoring

Average ($) <5 >95 <20 >95

White Female 38,368 58,178 27,624 37,114 37,359
Black Female 32,192 54,147 27,929 31,178 35,539
Asian Female 47,575 74,955 29,230 44,749 61,632
Non-Hispanic Female 39,247 59,595 28,346 37,870 41,335
Hispanic Female 27,793 50,469 24,306 26,480 28,579

White Male 58,424 83,864 36,821 55,498 79,503
Black Male 37,227 59,374 29,140 35,272 55,207
Asian Male 68,068 101,782 37,190 60,565 78,797
Non-Hispanic Male 59,015 85,194 36,667 55,854 79,853
Hispanic Male 37,493 59,152 29,344 35,467 54,138
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Summary
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• Big take-aways:
• Dominant social/political narrative of white-male job loss due to offshoring is inaccurate:

• The story of future job loss is one of gender and minority status;
• Persistence of white-male job loss due to offshoring may be due to wage differentials.
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Emily J. Wornell, PhD 
ejwornell@bsu.edu

Thank you. Questions?

Center for Business and Economic Research Ball State University


