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THE FUTURE OF EMPLOYMENT: HOW
SUSCEPTIBLE ARE JOBS TO
COMPUTERISATION?*

Carl Benedikt Frey’ and Michael A. Osborne!
September 17, 2013

Abstract

We examine how susceptible jobs are to computerisation. To as-
sess this. we begin by implementing a novel methodology to estimate
the probability of computerisation for 702 detailed occupations, using a
Gaussian process classifier. Based on these estimates, we examine ex-
pected impacts of future computerisation on US labour market outcomes,
with the primary objective of analysing the number of jobs at risk and
the relationship between an occupation’s probability of computerisation,
wages and educational attainment. According to our estimates, about 47
percent of total US employment is at risk. We further provide evidence
that wages and educational attainment exhibit a strong negative relation-
ship with an occupation’s probability of computerisation.

Keywords: Occupational Choice. Technological Change. Wage Inequal-
ity. Employment, SKill Demand
JEL Classification: E24. 124, 131, J62, O33.

“We thank the Oxford University Engincering Sciences Department and the Oxford Mar-
tin Programme on the Impacts of Future Technology for hosting the “Machines and Employ-
ment” Workshop. We are indebted to Stuart Armstrong, Nick Bostrom, Eris Chinellato. Mark
Cummins, Danicl Dewey, David Dorn, Alex Flint, Claudia Goldin, John Muecllbauer, Vincent
Muecller, Paul Newman, Sedn O hEigeartaigh, Anders Sandberg. Murray Shanahan, and Keith
Woolcock for their excellent suggestions.

fOxford Martin School, University of Oxford, Oxford. OX1 IPT, United Kingdom,
carl.frey @ox fordmartin.ox.ac.uk.

iDepartment of Engincering Science, University of Oxford, Oxford, OX 1 3PJ, United King-
dom., mosb@ robots.ox.ac.uk.

Computerisable

Rank  Probability  Label  SOCcode  Occupation

l. 0.0028 29-1125  Recreational Therapists

2 0.003 49-1011  First-Line Supervisors of Mechanics, Inglers, and Repairers
3 0.003 119161 Emergency Management Directors

4. 0.0031 21-1023  Mental Health and Substance g#use Social Workers

5. 0.0033 20-1181  Audiologists

6, 0.0035 20-1122  Occupational Therapists

7. 0.0035 202091 Orthotists and Prosthetists

8. 0.0035 211022 Healthcare Social Workers

9 0.0036 20-1022  Oral and Maxillofacial Surgeons

10. 00036 33-1021  First-Line Supervisors of Fire Fighting and Prevention Workers
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