Industry deep-dives, United States and Western Europe, 2016-30

Banking and insurance

Introduction

Financial services have been
at the forefront of digital
adoption, and are leading in
the adoption of Al and robotic
process automation as well.
Data processing and
collection, underwriting, and
actuarial activities are all
highly susceptible to
automation, and Al can also
improve quality in areas such
as risk assessment,
predicting customer demand
and next product to buy, and
personalizing products.

Banking and insurance will
face one of the most
pervasive workforce
transitions in the years to
come. Jobs such as tellers,
financial analysts, and
brokerage clerks will decline
substantially, while the
number of technology
professionals and customer-
interfacing roles will grow.
The need for workers who
use mainly basic cognitive
skills, such as data input and
processing and basic literacy
and numeracy, will likely
decline, while the need for
workers with advanced
technology skills, and those
with social and emotional
skills, will grow.
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1 Employment in the United States for the years 2000 and 2001 was calculated based on the 2004—16 CAGR.
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SOURCE: IHS (revenues); BLS (US employment); OECD (EU employment); McKinsey Global Institute analysis



Sector job shift by 2030

Employment Shift in share of total

baseline, h
Occupation 2016 employment, %
categories Million FTEs 2016 M 2030
i 38
Professionals 4.6 . A2 pp
[ 38
Office support 4.6 . v.8 op
Managers & 1.1 9 A1
executives - - 10 pp
Customer 7
interaction 0.9 . 8 A1pp
Technology 3
professionals 0.3 . 5 A3 pp
4
Other 0.5 . 5 A1pp

Sector skill shifts by 2030

Evolution in skill categories

Skill categories

Physical
and manual
skills

Basic
cognitive
skills

26

Higher
cognitive
skills

Social and
emotional
skills

21

Techno-
logical
skills

18

2016

NOTE: Numbers may not sum due to rounding.
SOURCE: McKinsey Global Institute analysis

MeKinsey Global Institute
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Evolution in 25 skills

General equipment operation & navigation

Top occupations growing and declining

= Software developers (app, web,
computer)

Customer service representatives
Computer systems analysts
General and operations managers
Financial analysts

Computer and information systems
managers

Human resources managers

Loan officers

Business operations specialists
Personal finance advisors

Buimolb do|

Bill and account collectors

Word processors and typists

Data entry keyers

Computer network support

specialists

= Secretaries and administrative
assistants

= Insurance sales agents

= Tellers

= Office clerks (billing, accounting,
reception, etc)

= Computer user support specialists

Bujuipoap doj

Decrease [ BBl ncrease %

General equipment repair & mechanical skills
Craft and technician skills

Fine motor skills

Gross motor skills & strength

Inspecting & monitoring

Basic literacy, numeracy, & communication
Basic data input & processing

Advanced literacy & writing

Quantitative & statistical skills

Critical thinking & decision making
Project management
Complex information processing & interpretation

Creativity

Advanced communication & negotiation skills
Interpersonal skills & empathy

Leadership & managing others
Entrepreneurship & initiative-taking
Adaptability & continuous learning

Teaching & training others

Basic digital skills

Advanced IT skills & programming

Advanced data analysis & mathematical skills
Tech design, engineering, & maintenance
Scientific research & development
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Energy and mining

Introduction

Automation and digital
technologies have already
begun to change the mining
and energy industries,
enabling companies to tap
new reserves, increase
extraction efficiency, and
optimize material and
equipment flow. The next
wave of Al and smart
automation will enable further
improvements, enabling more
accurate demand forecasts,
predictive maintenance, and
fully automated extraction
operations.

Predictable manual work,
such as drivers and field
operators, is susceptible to
being displaced, as are
administrative jobs and those
that involve data
manipulation, such as meter
readers, while demand for
technological jobs will be
buoyant. As a result, demand
for physical and manual skills
along with basic cognitive
skills are expected to
decrease, while demand for
all other skills in higher
cognitive, social and
emotional, and technological
categories are expected to
grow.

Sector trends at a glance
Industry snapshot

0 Western

&, Europe?

Employment

Million FTEs
2.2
2.0 19 1.9
18 1.7
1.6
1.4
1.1
1.2 1.1
1.0
1.0
0
2000 05 10 2016
Revenue
$ trillion, 2016 exchange rate
1.2
11 1.2
1.1
1.1
1.0 10 10 1.0
0.9
0
2000 05 10 2016
Labor productivity
Revenue per FTE, 2016
$ million %
0.9
Western Europe 0.6

1 Employment in the United States for the years 2000 and 2001 was calculated based on the 2004—16 CAGR.
2 Western Europe comprises Austria, Belgium, Denmark, Finland, France, Germany, Greece, ltaly, Netherlands, Norway, Spain, Sweden, Switzerland, and

the United Kingdom.

SOURCE: IHS (revenues); BLS (US employment); OECD (EU employment); McKinsey Global Institute analysis



Sector job shift by 2030

Occupation
categories

Builders

Professionals

Predictable
manual

Unpredictable
manual
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Sector skill shifts by 2030

Top occupations growing and declining
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Software developers

Customer service representatives
Computer systems analysts
Electrical engineers

Electrical and electronics technicians
General and operations managers
Accountants and auditors
Management analysts

Sales representatives

Engineers by training

= Power plant operators

= Stationary engineers and boiler
operators

= Construction equipment engineers and
operators

= Welding, brazing, soldering machine
operators

= Service unit operators, oil, gas, and

mining

Meter readers, utilities

Heavy and tractor-trailer truck drivers

Mine shuttle car operators

Office clerks (billing, accounting,

reception, etc)

= Wind turbine service technicians

Evolution in skill categories Change Evolution in 25 skills Change
in hrs in hrs
Skill categories % oftime  Milion FTEs Decrease WM Increase %

General equipment operation & navigation e
General equipment repair & mechanical skills
Craft and technician skills ]
Fine motor skills e

Physical 34 0.3 Gross motor skills & strength

and manual PR Inspecting & monitoring e

skills Basic literacy, numeracy, & communication
Basic data input & processing ]
Advanced literacy & writing

9 0 Quantitative & statistical skills

Critical thinking & decision making

Basic Project management

cognitive 1 Complex information pr ing & interpretation

skills plex information processing p

21 0 Creativity
Higher Advanced communication & negotiation skills
Q cognitive 20 Interpersonal skills & empathy

skills Leadership & managing others

Entrepreneurship & initiative-taking
. i *01 Adaptability & continuous learning

Social and

emotional 14 Teaching & training others

skills Basic digital skills ]

Techno. " v02 ﬁgvanced IT skills & programming | e

logical 14 vanced data analysis & mathematical skills

skills Tech design, engineering, & maintenance

Scientific research & development

2016 2030

NOTE: Numbers may not sum due to rounding.
SOURCE: McKinsey Global Institute analysis

MeKinsey Global Institute
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Healthcare

Introduction

Demand for healthcare is
expected to grow significantly
as populations age, although
cost pressures and potential
shortages of care workers
may constrain growth.
Automation and Al will enable
large gains in both efficiency
and quality, enabling patient
co-management, real-time
analytics, and improved
treatment methods.

Care providers such as
nurses will continue to see
growing demand, while office
support staff will see
decreases due to automation
of tasks in record keeping
and administration. Advanced
IT skills, basic digital skills,
entrepreneurship, and
creativity will see the largest
double-digit growth in
demand. However, demand
for skills such as inspecting
and monitoring patient vitals
and medical equipment will
stagnate. Healthcare is one of
the few sectors that will see
growing need for physical and
manual skills, reflecting gross
motor skills and strength
needed for eldercare and
physical therapy, and fine
motor skills required of
registered nurses inserting
IVs, and of surgeons and
other doctors.
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1 Employment in the United States for the years 2000 and 2001 was calculated based on the 2004—16 CAGR.
2 Western Europe comprises Austria, Belgium, Denmark, Finland, France, Germany, Greece, ltaly, Netherlands, Norway, Spain, Sweden, Switzerland, and

the United Kingdom.

SOURCE: IHS (revenues); BLS (US employment); OECD (EU employment); McKinsey Global Institute analysis



Sector job shift by 2030

Top occupations growing and declining
Employment Shift in share of total

baseline i
. ' employment, ¢ * Registered nurses
Occupation 2016 ploy » W = Personal care aides
categories Million FTEs 2016 M 2030 S * Home health aides
g = Software developers (app, web,
Care 21.1 54 A0 3 computer)
providers : _ 54 PP s Childcare workers
5 Dental hygienists
@ Maids and cleaners

Physical therapists

Medical and health services
managers

= Customer service representatives

13
Office support 5.2 -
pp B V-2 pp

Customer 10

interaction 4.0 . 10 VO0pp

Food preparation workers

Medical secretaries

Pharmacy technicians

Telephone operators

Data entry keyers

Medical transcriptionists

Medical and clinical laboratory

technicians

* Word processors and typists

* Medical equipment repairers

= Office clerks (billing, accounting,
reception, etc)

8
Professionals 3.2 . 8 AOQOpp

Managers & 14
executives ’

3
]« Alpp
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Other 4.3 -1113 A2 pp

Sector skill shifts by 2030

Evolution in skill categories Change Evolution in 25 skills Change
in hrs in hrs
Skill categories % of time  Million FTEs Decrease [ W Increase %

General equipment operation & navigation
General equipment repair & mechanical skills
Craft and technician skills

z:gsrl::rlmual 28 26 +1.6 Fine motor skills
skills Gross motor skills & strength
Inspecting & monitoring
Basic literacy, numeracy, & communication
Basic data input & processing
Basic 15 0 Advanced literacy & writing
cognitive 19 Quantitative & statistical skills
skills Critical thinking & decision making
Project management
Complex information processing & interpretation
Higher ge .7 Creativity e
@ cognitive 23 Advanced communication & negotiation skills
skills Interpersonal skills & empathy
Leadership & managing others ]
Entrepreneurship & initiative-taking ]
Social and 23 +2.9 Adaptability & continuous learning e
emotional 20 Teaching & training others
skills Basic digital skills e
Techno. Advanced IT skills & programming ]
logical 14 +9.9 Advanced data analysis & mathematical skills [N

skills 10 Tech design, engineering, & maintenance
Scientific research & development
2016 2030

NOTE: Numbers may not sum due to rounding.
SOURCE: McKinsey Global Institute analysis

MeKinsey Global Institute Skill-shift: Automation-and the future of the workforce
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Manufacturing

Introduction

The next wave of automation
and Al in manufacturing will
continue to disrupt production
functions in factories through
better analytics, predictive
maintenance, and increased
human-machine
collaboration. It will also have
an impact on product
development and on
marketing and sales.

Demand for physical and
manual skills overall in the
sector is decreasing at more
than twice the rate for the
whole economy, and demand
for basic cognitive skills is
also declining as office
support functions are
automated. Professional
occupations such as sales
representatives and
engineers will grow, as will
production technicians. This
will drive an increase in the
need for social-emotional and
higher cognitive skills, such
as communication and
negotiation, adaptability and
continuous learning, and
leadership. The need for
technological skills will also
increase, both for advanced
IT skills for technology
professionals and basic
digital skills required of
technicians and others.

Sector trends at a glance
Industry snapshot
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1 Employment in the United States for the years 2000 and 2001 was calculated based on the 2004—16 CAGR.
2 Western Europe comprises Austria, Belgium, Denmark, Finland, France, Germany, Greece, ltaly, Netherlands, Norway, Spain, Sweden, Switzerland, and

the United Kingdom.

SOURCE: IHS (revenues); BLS (US employment); OECD (EU employment); McKinsey Global Institute analysis



Sector job shift by 2030

Top occupations growing and declining
Employment gpi¢t in share of total

. baseline, employment, % = Software developers (app, web, computer)

Occupation 2016 ’ = Customer service representatives
categories Million FTEs 2016 [ 2030 = . g

S = Engineers by training

. 46 «Q = General and operations managers

Predictable 16.8 ¥-14 pp .1 = Business operations specialists
manual - 32 :3 = Accountants and auditors

=4\ " Sales managers

15 = First-line supervisors of office support workers

Professionals 5.6 . 20 A5 pp = Computer systems analysts

Computer and information systems managers

Office support 3.7 Al * Machinists
PP I 11 PP = Assemblers
= Packers and packagers
U dictabl 8 = Food roasting, baking, and drying machine
mr;%rfa|lc avie 2.9 I AODpp operators
8 = Metal and plastic drilling/boring machine tool
setters
Managers & 23 6 A2 ) = Aircraft structure, and systems assemblers
executives ’ I 8 PP 'g_ = Coating, painting, and spraying machine
o setters
14 = " Packaging and filling machine operators and
Other 5.0 AG 5 tenders
. 20 PP «Q = Office clerks (billing, accounting, reception, etc)

= Machine feeders and offbearers

Sector skill shifts by 2030

Evolution in skill categories Change Evolution in 25 skills Change
in hrs in hrs
Skill categories % oftime  Milion FTEs Decrease WM Increase %
General equipment operation & navigation e
General equipment repair & mechanical skills
Craft and technician skills ]
Fine motor skills e
35 56 Gross motor skills & strength ]
Physical Inspecting & monitoring ]
and manual Basic literacy, numeracy, & communication
skills Basic data input & processing ]
Advanced literacy & writing
10 0.9 Quantitative & statistical skills
Critical thinking & decision making
Project management
Basic Complex information processing & interpretation
cognitive 12 21 +0.8 Creativity e
skills Advanced communication & negotiation skills
Interpersonal skills & empathy
@ Higher Leadership & managing others
cognitive 17 TR .
skills . 14 Entrepreln.eurshlp & |n|t|at|ve-ta!<|ng
. Adaptability & continuous learning e
g::gﬁ:)ig? Teaching & training others
okills 12 Basic digital skil'ls ' e
Techno. " 2 Advanced IT skills & programming e

logical Advanced data analysis & mathematical skills
skills = Tech design, engineering, & maintenance
Scientific research & development
2016 2030

NOTE: Numbers may not sum due to rounding.
SOURCE: McKinsey Global Institute analysis

MeKinsey Global Institute Skill-shift: Automation-and the future of the workforce
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Retall

Introduction Sector trends at a glance A Western

Industry snapshot ﬁg Europe’

Digital technologies will drive
significant skill shifts in the
retail sector. E-commerce and

Employment

online channels are now Million FTEs
standard for all major 17.0
retailers, and Al and smart 16.6
automation will transform the 16.5 16.0
retail experience, as self- 16.0 15.6
checkout machines replace 155 '
cashiers, robots restock ' 15.7
shelves, and machine 15.0
learning improves prediction 15.1
14.5
of customer demand.
- ) 14.0 14.3
Jobs requiring physical and
manual skills will decline, 0
such as drivers, pa_c!<ers, and 2000 05 10 2016
shelf stockers. Positions
requiring mainly basic
cognitive skills, such as R
0 0 q evenue
cashiers, will al_so d_eC“ne' $ trillion, 2016 exchange rate
Jobs that remain will be
concentrated in customer 1.8 18
service, management, and 1.7
technology deployment and 16
maintenance. The sector will 15 1.5 14
see strong growth in workers ,
N ] 1.4
with interpersonal skills,
creativity, and adaptability. 1.3
Advanced IT skills and 1.2 12
programming skills will also 1.1 11 1.2
see a surge in demand, as 10 '
new technologies are
deployed and maintained 0
2000 05 10 2016

across the sector.

Labor productivity, 2016
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$ thousand %

112
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1 Employment in the United States for the years 2000 and 2001 was calculated based on the 2004—16 CAGR.
2 Western Europe comprises Austria, Belgium, Denmark, Finland, France, Germany, Greece, ltaly, Netherlands, Norway, Spain, Sweden, Switzerland, and

the United Kingdom.

SOURCE: IHS (revenues); BLS (US employment); OECD (EU employment); McKinsey Global Institute analysis



Sector job shift by 2030

Employment Shift in share of total

Top occupations growing and declining

) baseline, employment, % = Software developers (app, web, computer)
Occupation 2016 S = General and operations manager
© = Sales representatives
Customer 15.9 49 v3 3 = Demonstrators and product promoters
interaction : _ 47 | OPP | = Computer and information systems
5 managers
15 @ = First-line supervisors of retail sales
: workers
Office support 4.9 . 13 V-2 pp = Laborers and freight, stock and material
movers
Predictabl 10 = Market research and marketing specialists
redictable * Pharmacists
manual 3.3 I 7 V-3 pp
= Cargo and freight agents
M 8 = Heavy and tractor-trailer truck drivers
anagers = Weighers, measurers, checkers, and
executives 25 . 10 A2 pp samplers
= Food preparation workers
- = Word processors and typists
Professionals 17 o = Butchers and meat cutters
I 8 A3 PP 2 = Automotive service technicians and
o mechanics
12 = = Packers and packagers
Other 3.9 A3 pp 5 = Light truck or delivery services drivers
. 15 ) = Office clerks (billing, accounting,
reception, etc)
Sector skill shifts by 2030
Evolution in skill categories Change Evolution in 25 skills C_hange
in hrs |n°hrs
Skill categories % oftime  Million FTEs Decrease [l N increase %
General equipment operation & navigation e
General equipment repair & mechanical skills
Physical 18 43 Craft and technician skills ]
and manual 22 Fine motor skills e
skills Gross motor skills & strength
Inspecting & monitoring
Basic literacy, numeracy, & communication
24 -0.3 Basic data input & processing
Basic Advanced literacy & writing
cognitive 27 Quantitative & statistical skills
skills Critical thinking & decision making
Project management
Complex information processing & interpretation
22 +0.6 Creativity e
Higher Advanced communication & negotiation skills
9 cognitive 22 Interpersonal skills & empathy ]
skills Leadership & managing others
Entrepreneurship & initiative-taking
] 21 +1.8 Adaptability & continuous learning
g::gﬁ:)ig? Teaching & training others
wils 1% Basic digital skills O
Techno Advanced IT skills & programming ]
logical i 15 +2.0 Advanced data analysis & mathematical skills [N
skills 10 Tech design, engineering, & maintenance [ ]
Scientific research & development e
2016 2030

NOTE: Numbers may not sum due to rounding.
SOURCE: McKinsey Global Institute analysis
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