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To assess the technical potential of automation, we structured our
analysis around 2,000 distinct work activities

Occupations

Food and beverage
service workers

Teachers

Health practitioners

~800 occupations

Activities

Answer questions about
products and services

Clean and maintain
work areas

Demonstrate product
features

Process sales and
transactions

.
.

~2,000 activities assessed
across all occupations

SOURCE: McKinsey Global Institute analysis

Capability requirements

Sensory perception
= Sensory perception

Cognitive capabilities

= Retrieving information

Recognizing known patterns/categories (supervised learning)
Generating novel patterns/categories

Logical reasoning/problem solving

Optimizing and planning

Creativity

Articulating/display output

Coordination with multiple agents

Natural language processing
= Natural language generation
= Natural language understanding

Social and emotional capabilities
= Social and emotional sensing

= Social and emotional reasoning
= Emotional and social output

Physical capabilities

= Fine motor skills/dexterity
= Gross motor skills

= Navigation

= Mobility
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Recognizing known patterns and natural language generation are the two
most-used capabilities in work activities

Time spent by US workers on activities that require median or higher levels of human
performance for each capability
% of time

Recognizing known patterns T
Natural language generation I —— .6

Sensory perception e
Information retrieval T 8
Natural language understanding e s

Gross motor skills 17

Output articulation/display s

Social and emotional sensing P 13
Logical reasoning/problem solving _ 13
Optimization and planning 12
Fine motor skills/dexterity 1
Coordination with multiple agents [ 1o
Emotional and social output R
Social and emotional reasoning _ 9

Navigation - 4
Mobility 4
Creativity P

Generating novel patterns/categories . 2
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While few occupations are fully automatable, 60 percent of all occupations
have at least 30 percent technically automatable activities

Automation potential based on demonstrated technology of occupation titles
in the United States (cumulative)’

Share of roles (%)

Example occupations 100% = 820 roles
100 I 1 <5% of occupations consist of

Sewing machine operators, activities that are 100% automatable
graders and sorters of . >9% 8
agricultural products x

= | >80 18

8

Tt
Stock clerks, travel agents, % >70 26
watch repairers S g0 34

5

B >50 42 About 60% of occupations
Chemical technicians, £ have at least 30% of their
nursing assistants, § >40 51 activities that are automatable
Web developers © l

.E
Fashion designers, chief E >20 73
executives, statisticians =10 91
Psychiatrists, legislators >0 100

1 We define automation potential according to the work activities that can be automated by adapting currently demonstrated technology.
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Technical potential for automation
across sectors varies depending
on mix of activity types

Sectors by activity type

Accommodation and food services
Manufacturing

Transportation and warehousing
Agriculture

Retail trade

Mining

Other services

Construction

Utilities

Wholesale trade

Finance and insurance

Arts, entertainment, and recreation
Real estate

Administrative

Health care and social assistances
Information

Professionals

Management

Educational services

SOURCE: US Bureau of Labor Statistics; McKinsey Global Institute analysis
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% of time spent in US
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Both low and high-wage occupations have significant technical
automation potential

Automatability’
%
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1 Our analysis used “detailed work activities,” as defined by O*NET, a program sponsored by the US Department of Labor, Employment and Training

Administration.

SOURCE: US Bureau of Labor Statistics; McKinsey Global Institute analysis
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Automation will be a global force, but adoption will take decades and there
is significant uncertainty on timing

Time spent on current work activities’
%

Adoption =—— Early scenario Technical automation —— Early scenario
—— Late scenario potential Late scenario
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1 Forty-six countries used in this calculation, representing about 80% of global labor force.
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Automation of existing activities could increase productivity at
magnitudes similar to other major technologies

Productivity growth [ ] Earliestscenario Ml Latest scenario
Compound annual growth rate
%
2.2
1.4
0.6
0.3 04

Automation Automation Steam engine Robots IT
(2015-30) (2015-65) (1850-1910) (1993-2007) (1995-2005)

NOTE: We include multiple technologies in our analysis of “automation,” so these technologies are not entirely comparable, but meant to provide an
order of magnitude comparison.
SOURCE: Nicholas Crafts, "Steam as a technology: A growth * Economic Journal, volume 114, issue 495, April 2004; Mary OMahony and Marcel P. Timmer,

“Output,input, and productivity measures atthe industry level: The EU KLEMS database.” Economic Journal, volume 119, issue 538, June 2009; Georg Graetz and Guy Michaels, Robotsat  McKinsey & Company | 7
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