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Five factors affect the pace and extent of automation; we model using four stages

Key factor Labor market Economic Regulatory
dynamics benefits and social
acceptance
Impact on For an Capabilities Costs Economic In addition to Adoption of
pace and activity to be  need to be associated with feasibility of labor cost automation
extent of automated, integrated to = dewveloping as automation will savings, shaped by pace
automation every form well as depend on automation of organizational
capability solutions deploying comparison with  could bring change, policy
utilized for different cost of human more benefits to choices_ and
that activity solutions labor, affected employers, acceptance to
must reach determine the by supply and including stakeholders
the required pace of reaching demand increased
level of economic dynamics quality and
performance feasibility : efficiency and
decreased emor
rate

Technical automation
Stage P——
How we = Estimate the = Estimate solution -
model it technology progression development times for
timeline for each activities based on
capability through required capabilities
interviews and surveys and historical
with industry and development timelines =

academic experts

* ZX: McKinsey Global Institute (2017)

Assume adoption

begins when

automation cost for an

activity is at parity with

labor cost

Compare labor wage

and solution cost

— Occupation- and
country-specific
wages and their
evolution

— Solution-specific
costs and their
reduction

Adoption

= Model an S-shaped
adoption curve based
on historical technology

adoption rates
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Ranges of estimated time frames to reach the next level of performance for 18 human-related
performance capabilities

Rating [l Below median Median [l Top quartile Human performance Median @ Top quartile
Automation capability Rating
Sensory Sensory perception S
Cognitive Recognizing known patterns/categories - ®
capabilities
Generating novel patterns/ categories - *—=a
Logical reasoning/problem solving - B
Optimization and planning - L
Creativity I —
Information retrieval - B
Coordination with multiple agents - T —
Output articulation/ presentation By
Natural Matural language generation e
language
processing MNatural language understanding T
Social and  Social and emotional sensing r-—
emotional
capabilities Social and emotional reasoning - > £
Social and emotional output - = —
Physical Fine motor skills/dexterity r—n
capabilities
Gross motor skills -
Navigation i

2010 20 30 40 50 &0 70 2080

* ZX: McKinsey Global Institute (2017)
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Development timelines for solutions associated with each capability

Minimum Maximum # 25th percentile B 50th percentile * 75th percentile
Automation capability Range of solution development time frames (years)
Sensory Sensory perception = = =
Cognitive Recognizing known pattems/categories = = &
capabilities
Generating novel patterns/categories < = >
Logical reasoning/problem solving
Optimization and planning r =
Creativity L= = @
Information retrieval < = =
Coordination with multiple agents =2
Output articulation/presentation % =
MNatural Natural language generation = =
language
processing Matural language understanding & = —
Socialand  Social and emotional sensing s =
emotional
capabilities Social and emoticnal reasoning < = =
Social and emotional output - = S
Physical Fine motor skills/dexterity = = =
capabilities
Gross motor skills < = &
Mawvigation = £
MODIIW 1 1 ] ) _I . ] 1 1 1 ]
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* ZX: McKinsey Global Institute (2017)
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> HF=E A manual work

2HH capability: sensory perception, recognizing known patterns, optimization, fine
motor skills/dexterity, gross motor skills

= 20254771 X| median-top & 75, &M /Y H# 54

= 203077t X| 7| =4 2ty

> HHES AL

2HH capability: logical reasoning, information retrieval, coordination with multiple
agents, low social, low NLP

= 204077 K| median-top T= 7=, &5 M 7|2 H# sH
= 2045 A7K| 7| =4 2ty
D> &o| A ol x| 2| A
2HH capability: creativity, high NLP, high social
= 20504 77} X| median-top = 71, EFM 7 HH# 6~7U

= 2057H7HK| 7|=A 2
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