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Drivers “Collide - °

catalyze

which are universal trends
affecting multiple aspects
of our world ...
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... resulting in complex

— and overlapping

stories of the future
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Stories of the future

Society

The overlap of the five circles reveals ten groups of stories. Some them are new and surprising,
while others are more obvious and have been visible in plain sight to many of us.

[ K

Empowerment
the growth and re-invigoration
of ideas and self-worth

®  Rise of the individual
Collaborative consumption

® Triple bottom line

®  Newmarkets

®  Unconventional regimes

Polarization
the rise of divisiveness
and divergence

® Rise of ideology
Bursting digital bubble
®  Politicism of science
®  Skillset divide
®  |nstitutionalized radicalism

Hyperconnectivity
the emphasis on interconnected-
ness and collective behavior

®  Transparent lives
Integrated systems

®  Conflict minerals

®  Hyper-sensitive markets

®  Global regimes

Disengagement
the evolution of ways in which
we communicate and interact

e Interpersonal divergence
Digital personification

® NIMBY

® Fragmented workforce

® Political defiance

<)

Aging
the changes in values, cultures,
and priorities across generations

Intra-generational fairness
Digital rift

Resource footprint

Silver agers

Gerontocracy

Dematerialization
the shift in the value structure
from physical to intellectual

Knowledge society
Digitalization

Scientification of agriculture
Post-industrialism

Shifting power bases

Scarcity
the unsustainable consumption
of our natural resources

Middle class angst
Innovation
Sustainability
Qualitative growth
Wealth distribution

Blurring Boundaries
the emergence of business eco-
systems across traditional silos

Melting pots

Co-development
Mass epidemics
Shadow markets
Nation state 2.0

Erosion of Governance
the decline of the traditional
world order Direct democracy

Direct democracy
Decentralization
Resource disputes

Free markets
Alternative governments

Displacement
the movement of people, ideas
and challenges across the globe

Mass migration
Infrastructure shift
Ecological pressure
Global supply chains
Allocation conflicts
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Weak signals

Decarbonization

.\‘ Techonomic cold war
\'ghavioral economy

Technology @ @_Synthetic media

Future of thinking @
Demographics @

Work and life unbounded @
Globalization @ Microbiomes @
Synthetic biology @ How will COVID-19 change behavior
Environment @ \ (consumer, work, family, social n rks)
COVID-19
Evergreen, evolve in waves Medium term (3-10 years) \ Long term (more than 10 years)
Root causes Cross-sector disruptions New rules of the game

Primary forces Future working worlds
COVID-19 is a profound wave Explore how intersections between Use the future working worlds to explore the
coming from the environment COVID-19 and other primary force waves new normal across four domains: the global
primary force, catalyzed by other (such as technology, anti-globalization, order, societies and economies, firms and
primary forces. Intersections aging, Gen Z) shape existing and new markets, and households and individuals.

between COVID-19 and other waves megatrends for your enterprise.
(such as populism, technology,
aging) reshape megatrends and
create new megatrends.
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Urbanization still has significant room to run in Africa, China, India, and
Southeast Asia.

Urban population,’ millions
1,200 ~ Africa

China

1,000 -

800 |- India

600 | N
-= Southeast Asia
400 North America
200 [
O | | | | | | |
1995 2005 2015 2025 2035 2045

! Data for 2016-45 are projected.

Source: United Nations World Population Prospects; McKinsey Global Institute analysis
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Figure 1: Proportion of population
aged 60-plus in 2012 and 2050
The proportion of the world's older
population will rise dramatically over
the next decades.
Boox

10-19%
W 20245
W25 2%
W 3045

No data

Source UNDESA Populason Division, Population Ageing
and Development 2012, Wall Chast, 2012
Note The boutdarics sbown oo as map do sot imply

official endorsement or acoeptance by the United Nations
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2000'2020 POPULATION 2020'2040
— T o

AGE STRUCTURE

Median age

 Working age
share of population

Share of population
over 65

POOR

Poor share of
population

MIDDLE CLASS

Middle-class
share of population

URBANIZATION

Urban share of
population

Share of urban
population in poor countries
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INSECURITY
UNCERTAINTY
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LEGEND
I Quartile | (Lowest Risk)

1 [ ’ ) | ’
Bahrain

Quartile Il
B Quartile 11
Singapore
. Quartile IV (Highest Risk) - {

Not in the Top 75
Energy-Consuming Countries
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“How do you feel about the outlook for the world?”

Concerned ! E

23.0% 61.2% 12.1% 3.7%

Source: World Economic Forum Global Risks Perception Survey 2021-2022




“Identify the most severe risks on a global scale over the
next 10 years”

Il Economic [l Environmental [l Geopolitical [l Societal [ Technological

Climate action failure Infectious dissases

Human environmental damage

Extreme weather

Biodiversity loss Matural resource crises
Livelinood crises Geoeconomic confrontation

Source: World Economic Forum Global Risks Perception Survey 2021-2022
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REGIONAL

POWERS
CHANGING
CONSTELLATION OF
POWERFUL ACTORS
NONSTATE
ACTORS
INTERNATIONAL
ORDER

LAGGING BEHIND
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Geopolitical trends and technology changes are increasing the risk of major power kinetic
conflict through 2040. Non-kinetic actions could escalate—possibly unintentionally—to
active shooting wars among major powers because of weaker rules, greater speed of
engagement, murkier information environment, and new technologies.

THAT INCREASE THE LIKELIHOO

ﬂ MAJOR POWER CONFLICT

Eroding arms control

frameworks
Weakening
institutions r!: = =
—
.\]
A B TS

Cyber attacks, information
operations, economic
coercion, and precision use of
force can produce strategic
effects while avoiding costs of
traditional armed conflict

Declining hegemonic
security and economic
interdependence

Growing nationalism

Leaders fear prohibitive
ecanomic, humanitarian, and
political damage or disruption

Leaders fear uncontrollable
escalation dynamics and lack
confidence they can deter
retaliation

Decline in democratic
governance and
increased authoritarian
and personalist rule

Technological change
and accelerated pace
of warfare

Al decisionmaking

Absent major technological
change, potent nuclear
arsenals will leave
deterrence intact; nuclear
war will remain unwinnable
Misinformation and and prohibitively costly
disinformation
overtakes or distorts
objective truth
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Refreshing
Resilience:

COVID-19 Lessons for a Y
Whole-of-Society Response

67.2%

COVID-19-vaccinated population in
high-income countries

20-40x

increase in number of daily COVID-19 cases
between peak and trough

o ll [ ]
2.1 million
maximum estimated excess deaths in Africa
by 2021
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Thee Jle 33 e 33 codldl Ol puds 31500 1,00

Change in gross domestic
product per capita by

2100 relative to a world N
without climate change. o

-
-100% 0% 200% ’

Source: Burke, Hsiang, Miguel
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Share of primary energy in Accelerated

Share
100% I
—o— Renewables i
—o— (Other non-fossil fuels |
I
I
80% —0— Ngtural gas |
I:|I| :
—o— Coal i
I
50% |
I »
|
I
i 0
40% | —
l
| 5
20% TN %
i L7 ° O O :h 2
— ! i = )
Y l
0%

1900 1910 1920 1930 1940 1950 1960 1970 1980 1930 2000 2010 2020 2030 2040 2050

Excludes traditional biomass
Other non-fossil fuels includes hydro and nuclear
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SIMULTANEOUS DRIVERS

CLIMATE ENVIRONMENTAL
CHANGE DEGRADATION
Higher temperatures Land degradation
Melting Arctic Water misuse
Extreme weather Pollution
Sea level rise

ERODING

MITIGATION HUMAN
SEGURITY

Food, water, energy security
Human health
More migration

Loss of natural capital Societal and
government change

POLICY ACTIVITY

ENERGY

TECHNOLOGIES ADAPTATION

KEY CHALLENGES f UNCERTAINTIES

Pace Unequal Geoengineering
burdens

INSTABILITY
CONFLICT

Yo



most optimistic scenario of global in
after COP26 t

A

Us$

130 trillien

committed private capital to carbon M

40 million

jobs created through re-skilling in renewables
sector by 2050

Top 5

environmental risks lead the way in long-term
concems according to GRPS respondents
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Percent of world GDP

80

70

60

50

40

30

20

10

0

Advanced Economies

Percent
2000
2020
2040

Emerging Asia

2040
Population 2020 2040
Rank GDP Rank  GDP Rank

INDIA

CHINA

INDONESIA

PAKISTAN

BANGLADESH
PHILIPPINES

JAPAN

VIETNAM

—

W=

TR

EU ond UK, 20.5

United States, 24.0

China, 17.9 |
India, 3.1

Other emerging Asia, 4.2 |

EUand UK, 16.4

United States, 20.8 }
China, 22.8

India, 6.1

Other emerging Asia, 6.2




GLOBAL
ECONOMY
LARGE FIRMS NEW LARGE
SHAPING GLOBAL ECONOMIES EXERTING
CONNECTEDNESS INFLUENCE
GLOBALIZATION ECONOMIC
DIVERSIFYING i
GOVERNMENTS TILTING TO ASIA
CONSTRAINED

EVOLVING INTERNATIONAL
ECONOMIC ORDER
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2030 Estimate: $210 Trillion 3D

Printing
Autonomous
Mobility Reusable
Rockets

Robotics

2020: $14 Trillion

Battery
Technology

Living
herapies

o

Gene Seq Mobile
Connected

Devices

Gene
Editing

Internet of
Things

Internet of
Things Gene

Sequencing

Therapies

Attributable
Enterprise Value

Forecasts are inherently limited and cannot be relied upon. | For informational purposes only and should not be considered investment advice, or a recommendation to buy, sell or hold any particular security/cryptocurrency.

Expected 2030 value is deduplicated expectation of value accrual to the individual technology on the basis of ARK's forecast for technology uptake, revenue generation and cashflow accrual to meaningfully investable portions of the value
chain. 2030 market value assumes that market participants value modeled portions of the value chain at a roughly 5% cashflow yield. It is neither implied nor assumed that value accrual will occur in the public equity space alone, nor is any
accommodation or assumption made for equity issuance in the technology areas modeled.

Source: ARK Investment Management LLC, 2021
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Top Strategic Technology
Trends for 2022

Data Fabric Composable Distributed
Applications Enterprise
Cybersecurity l—_-l%!-_—l Decision Total
Mesh EE Intelligence Experience
Privacy- A <
Enhancing Hyperautomation sutonomlc
Computation ystems
Cloud-Native . . .

Gartner

E e
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Sectors that were early adopters of frontier technology
Al loT . Bigdata  ©  Blockchain
Retail Consumer Finance Finance Utilities

Finance Finance Manufacturing Manufacturing Manufacturing
Manufacturing Healthcare Professional services Retail Public safety

3D printing :  Robotics :  Drones  : Gemeediting : Nanotechnology |  Solar PV

Manufacturing

(discrete) Utilities Pharma/biotech Medicine Residential

Manufacturing

Academic/
research

Manufacturing

(process) Construction

Healthcare Manufacturing Commercial

Education Resource Manufacturing Agrigenomic Energy Utilities

S pai Lo yde
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Céuntry share of publications by frontier
technology (percentage)

Al I
Robotics INEEG_—_———
Nanotechnology NN
Big data N
loT I
3D printing N
Gene editing NG
Drone IS
Solar PV NN
56 I
Blockchain NN

Total NN
0 10 20 30 40 50 60 70 80 90100

B United States [l China Others

Source: UNCTAD calculations based on data from Scopus.

Country share of patents by frontier
technology (percentage)

Al

Robotics

loT

Solar PV

3D printing

Drone

Big data

Nanotechnology

5G

Blockchain

Gene editing

Total

o
]
]
=
]
(=]
o
co
=
—
]
=

[ United States i China Others

Source: UNCTAD calculations based on data from PatSeer.
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Online connectivity—including a plethora of connected devices—
is growing exponentially.

2008 =

Number Connected
of connected devices, billions
devices 26.3
surpasses
world
population

16.3

o

billions
'r
6.3 L
0'.5 | 1 J
2003 2010 2015 2020

Source: Cisco; United Nations
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J $2.5 trillion
in increased
employee

%% productivity

$3.0 trillion

from reduced

oo

$14.4 trillion

Est. value of the global I;g
Internet of Things
. rillion
@ insu chain

market by 2022




NEW MATERIALS
HUMAN-MACHINE
INTERFACE

HYPERCONNECTED
WORLD

ARTIFICIAL
INTELLIGENCE

INTERNET OF
THINGS

Of



Comtlton

in Space

5

number of new government-developed space
stations by 2030 &-

a

70,000 %‘

estimated number of satellites unch in -
coming decades ’
wa -
'lﬂ

nations with domestic space regulation’

1 million

estimated number of debris pieces 1 centimetre
and larger
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« United Nations, World Population Prospects 2019.

« UK, Development, Concepts and Doctrine Centre. Global Strategic Trends - Out to 2045 (Fifth ed., Strategic Trends Programme).
Shrivenham, Wiltshire: Ministry of Defence

« UNCTAD, M. (2021). Technology and innovation report 2021. In United Nations Conference on Trade and Development.
« DELOITTE, Beyond the Noise; The Megatrends of Tomorrow’s World

» McKinsey Special Collections Trends and global forces

« EY, Megatrends 2020 and beyond

« The National Intelligence Council , Global Trend 2040

» Gartner Top Strategic Technology Trends For 2022

« World Economic Forum,The Global Risks Report 2022 17th Edition

» ARK Big ldeas 2022: Change & Convergence. ARK Investment Management. 2021

 https://www.globalenergyinstitute.org/international-energy-security-risk-index
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