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Becoming Anti -Fragile:

How to Thrive in Times of
Uncertainty.

Webinar 2:

The Age of Fragility.

Why Companies Struggle
with Exponential
Technological Change

Sean Culey (SCOR -P, FCILT)

AVisiting Fellow (Supply Chain) & Cranfield School of
Management

AHead of Value Chain & The MTC

AA u t h @ransitiod Point: From Steam to the Singularity 6




Webinar 1.:

Living Through The Transition Point:

Understanding Disruption & Why is everything so
Exponential Technological Change disruptive right now?

Tuesday 16t April: 11:00 6 11:45am

/" Webinar 2:
The Age of Fragility: _
Why Companies Struggle with Why are companies

Exponential Technological Change struggling to adapt to
this disruption?

B
I

Thursday 23" May: 11:00 6 11:45am

Webinar 3:

Becoming Anti -Fragile: :

Learning to thrive in Disruptive Times What Can_ compan_les
do to not just survive,
but thrive?

Thursday 27" June: 11:00 6 11:45am
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Humanity goes from Linear to Expon
It took 200,000 years for the human population to reach 1 Billion, but only 200 years to reach 7 billion.

What
happened
here?

size of 7 ati y_ Jlobal GDP gver the long run ‘ : .
The size of the world population over theﬁl_ong_., run Global G er the long ru Global average GDP per capita over the long run
s N ol Total output of thefvorld economy. These historical estimates of GDP are adjusted for inflation. o X . i o
Bilion in 2086 and t6 decline 10billion are projected ese historical estimates of GDP per capita are adjusted for inflation.
thereafter. for the year 2058
e = $120 trillon s16000
The pink line shows the projection ——=

by the UN Population Division.

Bbillionin 2023 $14.000
The purple ine shows the size of ——> -

the world population over the last $100Arillion

12000 years. 7hillionin 2011

$12,000

&billionin 1999 $80 trillion

$10,000
5 billionin 1987
$60 trillion $8.000
4 billionin 1974
$6,000
3billieninfos0 $40 trillion
$4,000
In the mid 14th century the
Black Death pandemic killed .
between a quarter and half /5 billion in 1900 $20 trillion
of all people in Europe.
$2,000
990 million in 1800
In 10,000 BCE th The average growt! In the year O the world .
world population from 10,000 BCE 6 1700 popuiation was around 600millionin 1700
was around 4 million was just 0.04% per year 150 million 50 %0
r T ! T T !
10,000 BCE 8,000 BCE 6,000 BCE 4,000 BCE 2,000 BCE 0 2000 1 500 1000 1500 2022 1 500 1000 1500 2022
“ Global life expectancy before | Global life expectancy
1800 was less than 30 years in2023: 73 years Data source: Bolt and van Zanden - Maddison Project Database 2023 (2024); Maddison Database 2010 Data source: Bolt and van Zanden - Maddison Project Database 2023 (2024); Maddison Database 2010
Based on estimates by the History Database of the Global Environment (HYDE) and the United Natic . z [ g S 1 % . i i ini d .41 i
This Is a visualization from OurWerldinData: Lioensed under CC-BY-SA by the author Max Raser Note: This data is expressed in international-$* at 2011 prices. Note: This data is expressed in international-$* at 2011 prices.
OurWorldInData.org/economic-growth | CC BY OurWorldIinData.org/economic-growth | CC BY

Exponential growth in the Exponenti al gr owt h Expanentakgeolwth in wealth per
number of peopl eé per sone
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Waves of
exponential
changeée

Five waves of
Creative Destruction
took us from the
Industrial Revolution
to the Information

Rolling 10-year yield on the S&P 500 since 1814 till March 2009 (in %, p.a.)

18% ) 1% Kondratieff
1780-1830
Steam engine

16% —
14% —
12% —
10% —
8% —
6% —
4% —
2% —
0% —
2% —
-4%
6% —
8% —
-10% —

2 Kondratieff
1830-1880
Railway,

3 Kondratieff
1880-1930
Electrification,
chemicals

Long Depression
1873-1879

Panic of 1837
1837-1843

B Rolling 10-year yield on the S&P 500
Source: Datastream; lllustration: Allianz Global Investors Capital Market Analysis

4" Kondratieff 5t Kondratieff
1930-1970 1970-2010
Automobiles, Information technology,
petrochemicals communications

Great Depression
1929-1939

" 1st&l;nd Oil crisis II
| 1974-1980 |

|
Financial Crisis
2007-2009
1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 19589 1969 1979 1989 1999 2009

V4

Revol uti oné

Wave One Wave Two Wave 3 Wave 4 Wave 5
First Industrial Revolution Age of Steam & Rail Second Industrial Revolution |The Age of the Automobile The Computer Age
Time Period 1760 - 1820 1820-1870 1870-1914 1908 - 1970 1971-2008
Length 60 years 50 years 44 years 62 years (2 World Wars) 37 years
Power Source Steam Engine + Coal Steam Electricity Electricity, petrochemicals | Digital communications

We are now In the

Transport Mechanism

Canals, Sailing ships

Rail, Steam Ships

Rail (especially US), Bicycle,

Transatlantic shipping

Road, Rail, Plane, Ships

Road, Plane, Shipping
containers

Si xth Waveé

Communication

Printing press

Telegraph

Telephone

Radio, TV

TV, Video, mobile

Mechanism telephony, Internet
C ter hard d
Steam powered factories, Steel. H Engi ing (civil Mass produced ofn:pu er arrtwa;e an
eel, Heavy Engineering (civil, . software, sma ones,
Industry Coal Mining, Cotton, Pottery iron bridges and VY Eng 8 Automobile, Consumer P

constructions

chemical, electrical and naval)

White Goods

e-commerce, service
industries

6" Kondratieff
2010-20XX
Environment
technology?

Nano-/

Biotechnology?

Health care?
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Understand the cause, not just the effect.

Experimentation

INNOVATION

Investment moves to Industry.

&

Entrepreneurship

ADOPTION & DIFFUSION
Innovations become commodities
Deceleration of growth & flattening of Demand
Market decreases.
Focus moves to Efficiency and Cost Competition
Wages stabilise.
Borrowing increases.

Destruct

O n ¢

Efficiencies
&

Exploitation

Inventions become APPLICATION RE-BIRTH
New bilr;?r?e.:’sast:ggs;zls and R AN TG SATURATION The creation of a host of new
! new infrastructure. inventions and scientific
paradigms appear. New industries arise. RUAREEE St et breakthroughs occur.
Old industry disrupted Growth stalls. X ].
Job market grows Debt bubble bursts. New venture capita
(\) I S t u d Vs Micieae Industry crashes. becomes available
y l l I Jobs lost.
Spring Summer Autumn Winter

interested in

the future. o
fi Peter Rachleff

UPSWING

Approx. 40¢ 50 years

v

DOWNSWING


https://www.troubador.co.uk/bookshop/business/transition-point-from-steam-to-the-singularity/

The Two Phases of Creati ve Destruc

Phase One: Phase Two:
Improve Transform

A New inventions A Inventions turn into
materialise. Innovations and are
A Used primarily to do industrialised.
old things with new A Figure out how to
tools. use these new tools
A Focus on improving to do new things.
the efficiency of A Focus on reimaging
processes. how things are

done.
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‘— INSTALLATI?N PERIOD - Tlggirtg — DEPLOYMIENT PERIOD —»

' MATURITY

Creative Destruction Phase One:
Installation

Socio-political split

Carlota Perez:
Technological

Surge Cycle

A Battle of new paradigm against the old
A Concentration of new investment in

new -tech

A Income polarisation

A Led by financial capital

A Focus on efficiency

A Technological bubble develops, then
bursts

FRENZY

Degree of diffusion of the technological revolution

Last products and industries
Market saturation and
technological maturity
of main industries
Disappointment vs. com

SYNERGY

lacenc

Golden Age

Financial bq.lbble time

Coherent growth
with increasing
externalities
Production and
employment

Creative Destruction Phase Two:
B Deployment
A Widespread Application of New
Paradigm
A Transformation focus

A Innovation and growth across the
economy

A Led by production capital

A Golden Age emerges

A Market matures

Intensive investment in the revolution '
IRRUPTION Decoupling of {he whole system ‘ Great
Polarization of rich and poor ‘ Surge
Gilded Age ! : e
sunsnasnnet Techno-economic split T e
' Irruption of the technological revolution
Decline of old industries l T T Time
: Unemployment o
big-bang Crash Institutional Next
recomposition big-bang



We are currently in the disruptive

Carlota Perez:
Technological
Surge Cycle

Degree of diffusion of the technological revolution

’— INSTALLATIPN PERIOD =

Transition
Periosa{N
OlTur n
Poli

|

Eo en Age
oherent growth

Owith increasing
externalities
Production and
employment

FRENZY

Fingncial lebble me

Interkive investment i the revolution

Transition Period o r OTur ni

DEPLOYMENT PERIOD —»

' MATURITY

Socio-political split

Last products and industries
Market saturation and
technological maturity

of main industries
Disappointment vs. complacency

IRRUPTION le system Great
d poor Surge
sunsnasnnet Techno-economic split cernnaanay —
Irruption of the technological revolution | "\ >
T Bﬁgllr:el :f rro‘lginutndustrles l T T Time
big-bang i Crash Institutional Next
recomposition big-bang
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Our personal finances are  fragile .

Our supply chains are fragile .

The Transition
Period is a Our energy and food supplies are  fragile .

time of great Our economies are  fragile .

fragi |

Our peace is fragile .

Our democracies are  fragile .

Our ecosystem is fragile .




Just because the chaos and disruption of the upswing Is new to us,
e
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Phase Two: Transformation Time Again
éwhat paradigm shifts will thi

Phase Two:

Transform

A Inventions turn into
Innovations and are
industrialised.

A Figure out how to
use these new tools
to do new things.

A Focus on reimaging
how things are
done.




Amar aos L a w:

0 We t e nd -estonatetheanmpact of technology in the short -term,
and under -estimate itinthelong -t er m. 0

- How humans think technological change occurs New
_ ) : technological
High How technology -driven progress actually develops Golden Age

We are
CREATIVE DESTRUCTION here

Impact of PHASE ONE
Technology l

Over -estimate

Under -estimate

CREATIVE DESTRUCTION

PHASE TWO
Low

First Deceptrijhoveé Then Disruptiveé

Think things are disruptive now? You havenot seen any



Sixth Wave Power: Sixth Wave Power:
Phase One. Improvement. Phase Two: Transformation

Scientists Report Major Progress
On Tokamak Fusion Effort

By Brian Westenhaus - Sep 13, 2022, 12:30 PM CDT

The First Small Modular Nuclear
Reactor Was Just Approved by US
Regulators

Levelized costs of Energy $/MWh Scientists Just Made Hydrogen Fuel

350 With Nothing But Air and Solar Power
*® \golar PV Crystaline MTC joins Space Energy Initiative for in-orbit solar
250
Orbital Power Plant Schematic -
20 Energy crisis lifeline as
Government backs plans to
150 launch UK’ first space power
_ station
100
\——win ed Cycle o ety et e o o onine sy 2008
50
0 Space-based solar power is viable energy

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 SOlutiOH, SayS GOVernment

UK Space Energy Initiative is teaming up with aerospace company Airbus to explore the
[=} i=4 -
possibility of beaming solar energy back to Earth



Sixth Wave Communication: Sixth Wave Communication:
Phase One. Improvement. Phase Two: Transformation
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Sixth Wave Transportation: Sixth Wave Transportation:
Phase One. Improvement. Phase Two: Transformation




Sixth Wave Al: Sixth Wave Al:
Phase One. Narrow. Phase Two: Transformative.

Al - Atrtificial
Intelligence

ML - Machine
Learning

DL - Deep
Learning

Generative Al

LLM - Large
Language
Model




The creati ve

AChat GPT, Claude3,
Copilot , Grok

ADalle -3, Midjourney 5.1

ASora, VEO

Suno, Udio

Artificial General Intelligence
l ndustries are

The Al wars heat up with Claude 3, claimed to
have “near-human” abilities

You can now use the DALL-E 3 Al image
generator inside Bing Chat

Midjourney 5.1 Arrives - And It’s
Another Leap Forward For AI Art

Google Unveils Veo, a Text-to-Video Generator to Rival
OpenAl's Sora

CHATGPT CAN WRITE MUSIC: IS Al THE LAST
HOPE FOR SONGWRITERS?

Al Can Now Generate Entire Songs on Demand.
What Does This Mean for Music as We Know It?

o By Oliver Bown > May 7, 2024

AI-Music Arms Race: Meet Udio, the
Other ChatGPT for Music

t



The Great Al Acceleration is well underway.

Next Stop AGI?

Human-Level
Intelligence Station

AIia'riving

¥4 5 ¢

| |

Human-Level
Intelligence Station

It's coming
FASTI

£11 11

| |

Human-Level
Jmellugence Station

71881




AGI I1s here. From ChatGPT, to multimodal Gen Al in 18 months.

GPT-4o0 is a stunning leap forward in Al

GPT-40: OpenAl unveils new Al
S— model with real-time speech and
@& vision capabilities

ChatGPT launched on wednesday. today it crossed 1 million users!

The firm says it "accepts as input any combination of text, audio, and image
7:35 AM - Dec 5, 2022 and generates any combination of text, audio, and image outputs".

A.Ls ‘Her’ Era Has Arrived

New chatbot technology can talk, laugh and sing like a human.
What comes next is anyones guess.

3,418 Retweets 582 Quote Tweets 52.5K Likes

Major ChatGPT-40 update allows audio-video
talks with an “emotional” AI chatbot

New GPT-40 model can sing a bedtime story, detect facial expressions, read emotions.

BEN] EDWARDS AND KYLE ORLAND - 5/13/2024, 6:58 PM



GPT40 example 1of x. The Babel Fish: real time language translation.

@pipulci 3 days ago
The italian accent is a bit off, but it would still be serviceable, | guess.
Pretty impressive

iy 345 0J Reply

-~ 18 replies

P @phillevchenko1156 3 days ago
it's the worst it'll ever be.




Creative Destruction Phase Two has always resulted in a
technological Golden Age

Industrial Revolution - 2nd Revolution - Victorian Golden Age Roaring Twenties & Pax Americana &
Golden Age of Golden Age of Rail & -6La Bel |l e EpGolgendge of the Golden Age of
Canals and Industry Steam (Third Wave) Automobile Telecom and
(First Wave) (Second Wave) (Fourth Wave) Computing

(Fifth Wave)

Digital Golden Age:
Age of Al, Robotics, & the Internet of Everything
(Sixth Wave)



Al Is already creating unbelievable levels of wealth creation.

TECH

Al gave tech giants a $2.4 trillion
boost to their market caps in 2023

Tech Titans up 36% in the past year, adding $2.4T of market cap -
NVIDIA joins the $1T+ Club

COMPANIES WITH MARKET CAP =$1T ® Sept-2022 W Sept-2023

8277

$2.3T7
i s2.2T A
$1.77
- §1.3T
I I ]
I 2
&
u.,.‘um Alphabet A

Note: Camparison befween Seplember 30, 2022 and September 30, 2023
Accel Euroscape 2023 Saurce: CapiO, Accel Analysis

Leading tech companies worldwide 2024, by market capitalization
(in billion U.S. dollars)

*
Microsoft 3,142

a
Apple

Nvidia o

Alphabet (Google) <
Amazon

13
Meta Platforms (Facebook)

s

TSMC

Broadcom

Tesla

Samsung

0 500 1,000 1,500 2,000 2,500 3,000 3,500

Market capitalization in billion U.S. dollars

© Statista 2024 &



Robots are about to have their own ChatGPT moment.

Humanoid robots include the following technologies:

Humanoid robot-maker Figure

A Speech recognition partners with OpenAl and gets backing
A Language translation from tech giants

A Vision and Image Recognition

Sanctuary Al Announces

A Haptic Capabilities _ -
Microsoft Collaboration to

A Gen Al reasonin
J Accelerate Al Development for
General Purpose Robots
A Robots aren't programmed anymore - they are learning systems. May 0. 2024 | Press Rlesss

A They increasingly understand physics and  the physical world.
MY SANCTUARY Al B Microsoft

A Soon Al systems will soon be designing other Al systems, and

these Al systems will be placed inside machines.



Tesla unveils humanoid robot that can pick up The race to h“ild Al_powered

an egg without breaking it

. . .
Machine dubbed Optimus ‘Gen 2" boasts improved balance and hand movements hu manOId S ls heatlng “ p
‘ield

Figure Olis a bipedal, Al-powered humanoid. And it wants to work in a warehouse.

FIGURE 01 + OPENAI

SPEECH-TO-SPEECH REASONING

Sixth Wave
Phase Two:

Get Ready for
humanoid

Apptronik Introduces Apollo Humanoid Robot >
Apollo’s custom actuators will keep the cost low

INTRODUCING

PHOENIX"

¢ GEN7

1% SANCTUARY Al

robotic labour
as a seryv

el -

Sanctuary Al unveils a humanoid robot called Phoenix that's
ready to offer its ‘labor-as-a-service’




got a feeling
we're not in
Kansas

anymaere.




The Automation Triple Whammyeé

Whammy 1. Whammy 2: Whammy 3:
Horizonal Convergence Vertical Convergence Technological Convergence
Muscle to Machine Mind to Machine Machine to Machine
®ﬁn

)
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i
4T
Al

)'-’

'z
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Phase Two Supply Chain innovations are going to be transformative
d but only for those for those able to create value from them.



he Future: a PAL Supply Chain

-

o

Personalised

products, services &
experiences

loT & Al create a world of personal
preferences and pricing
Mass production replaced by
customization and configuration
- batch size of 1

~

Automated

manufacturing, delivery
& planning

Al machine learning & cognitive computing
3D printing to products on demand
Robotic production to autonomous delivery
Transactions processed by the blockchain, RPA
& chatbots

\

logistics network to support 1

Local

production,
logistics and retail

Production reshored near the consumer
Development oi autonomous, micro

d urban logistics repurposing car parks
etc.

-hour delivery

/

Shorter, stronger,
more agile and
more sustainable
supply chain
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The future took's nothing |

never again be




Beware the Cultural Lag!

Technology changes atan EXPONENTIALrate, but people & organisations change LINEARLY

140

Technology

120 /
100 /
30 /

/ N, —Normal
60 .
/ N? —Exponential

40
20 /
) —// People & Orgs




Most organisations are fragile:

Functional and industrial age mindsets,

methods and management styles leave
businesses exposed In the face of this
oncoming wave of disruptive change.



The Reali ty for Most Organi s a
Analog Mindsets in a Digital World

ORi ght now, your compan
21st-century Internet -enabled business processes,
mid -20th-century management processes,
all built atop 19th-century management prin

-Gary Hamel O6What Mz¢



Sixth Wave supply chain
management = 4D chess.

Have to make 1000s of daily decisions on
multiple variables:

A Vertical (strategy to execution)
A Horizontal (e2e supply chain)

Need to understand the
strategy, performance metrics, network,
processes, systems and resources.

Codify the strategic trade  -offs of decisions
across the end -to-end supply chain:

A Low carbon vs low cost?
A Sustainability vs speed?
A Agility vs Lean

Develop a strategic playbook that includes
mitigation tactics and contingency plans in the
event of a major disruption or risk.




Unfortunately, most
companies are still
operating in process
silos, only seeing the
adjacent moves, and
not the rest of the game

Moves are functional &
operational, not
strategic & end -to-end.

Only ever thinking one
move ahead, simply
reacting to events.

Trade -offs and the wider
Implications of decisions
are not well understood.




Why Is this still the case?



oYou do not r |
level of your goals.

You fall to the level of
your Systems

- James Clear



