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Becoming Anti -Fragile:

How to Thrive in Times of
Uncertainty.

Webinar 1: Living through
the Transition Point:

Understanding Disruption
and 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 &
Exponential Technological Change

\Tuesday 16™ April: 11:00 6 11:45am

Why is everything so
disruptive right now?

Webinar 2:

The Age of Fragility:

Why Companies Struggle with
Exponential Technological Change

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

Webinar 3:
Becoming Anti -Fragile:
Learning to thrive in Disruptive Times

Thursday 27" June: 11:00 6 11:45am

Why are companies
struggling to adapt to
this disruption?

What can companies
do to not just survive,
but thrive?







89% of CSCOs* believe
we are in a prolonged
VUCA** environment.

More Change

More Uncertainty

(* Poll of 28 CSCOs and Senior SC Professionals 12t July 2023)
(** VUCA = Volatility, Uncertainty, Complexity and Ambiguity) Source: Gartner, JUly 2023



Waves of Creative Destruction
Understand the cause, not just the effect.

Experimentation
&
Entrepreneurship

INNOVATION

Investment moves to Industry.

ADOPTION & DIFFUSION

Innovations become commodities

Deceleration of growth & flattening of Demand

Market decreases.

Focus moves to Efficiency and Cost Competition

Wages stabilise.
Borrowing increases.

Efficiencies
&
Exploitation

Inventions become APPLICATION RE-BIRTH
N bml.'lovatlons. 1 d New innovations require SATURATION The creation of a host of new
SRR R SGRR aly new infrastructure. Market saturated inventions and scientific
paradigms appear. New industries arise. ' breakthroughs occur.
Old industry disrupted Growth stalls. N . I.
Job market grows Debt bubble bursts. ew venture capita
Wages increase Industry crashes. becomes available
I l I Jobs lost.
Spring Summer Autumn Winter

a

UPSWING

Approx. 40¢ 50 years

DOWNSWING

v


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

Five Previous
Waves of
Creative
Destruction

Rolling 10-year yield on the S&P 500 since 1814 till March 2009 (in %, p.a.)
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B Rolling 10-year yield on the S&P 500
Source: Datastream; lllustration: Allianz Global Investors Capital Market Analysis

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
Rail (especially US), Bicycle, Road, Plane, Shippin
Transport Mechanism Canals, Sailing ships Rail, Steam Ships (esp y US), Bicy Road, Rail, Plane, Ships PpIng

Transatlantic shipping containers

Communication

TV, Video, mobile

Printing press Telegraph Telephone Radio, TV
Mechanism &P grap P telephony, Internet
Steam powered factories, Steel. H Engi ing (civi Mass produced Cofr:lputer hart.:twa;e and
Industry Coal Mining, Cotton, Pottery iron bridges and eel, Heavy Engineering (civil, Automobile, Consumer software, Smart phones,

chemical, electrical and naval) e-commerce, service

constructions White Goods

industries




Stronger, Faster, Higher...
Why the waves of creative destruction are getting more disruptive

FREQUENCY

Shortening of time
periods between
technological waves

In reality, they look
more |1 ke

IMPACT

Increase in the
amount of
innovation per wave

The History of

DIFFUSION

Speed at which
innovation spreads -
digital faster than sail

INNOVATION

CYCLES

Source: Edelson Institute

t herbrw® € . seconowave
@ Water power @ Steam power
@ Textiles Rail
@ Iron @ Steel

-

FOURTH WAVE FIFTH
Petrochemicals WAVE

THIRD WAVE Electronics
% Electricity Aviation
@ Chemicals

Internal-combustion

engine

SCOPE

Increase in the number
of countries impacted
by innovation

Al & loT

Robots
& drones

Clean tech

@ Digital network
Software

@ New media

60 YEARS 55 YEARS 50 YEARS 40YEARS | 3DYEARS |AATINN

1785 1845

1900 1950 1930



The

10 Megabyte Hard Disk

$3,495

5440-12 Top Load Drive
* Factory rebuilt 10MB cartridge disk drive only
A new Cameo Data Systems controller is available for $1,195
S$4.495 for a brand new Ampex I0MB drive only

Price per megabyte: $349

times more memory for

V €

Destruct i

5 Terabytes for $99.95

th

Roll over image to zoom in

WD 5TB Elements Portable External
Hard Drive, USB 3.0 -
WDBU6Y0050BBK-WESN (Renewed)

Visit the Amazon Renewed Store
b 8.0 52 ratings

o Best Seller

New Price: $126:60
Price: $99.95
You Save: $20.05 (16%)

No Import Fees Deposit & $10.99 Shipping to United Kingdom
Details ~

© sales taxes may apply at checkout

Capacity: 5TB

The product is refurbished, fully functional, and in excellent
condition. Backed by the 90-day Amazon Renewed Guarantee.

- This pre-owned product has been professionally inspected, tested
and cleaned by Amazon qualified vendors.

- This product is in "Excellent condition”. The screen and body show
no signs of cosmetic damage visible from 12 inches away.

- When present, batteries have a capacity that exceeds 80% of the
new equivalent.

- Accessories may not be original, but will be compatible and fully
functional. Product may come in generic box.

- This product is eligible for a replacement or refund within 90 days
of receipt if it does not work as expected. See terms here.

Digital Storage 5000 GB
Capacity
Hard Disk USB 3.0
Interface

Price per megabyte: $0.0002

of the cost.

oOne



The destructive
side of digital
creative
destruction.

The ghosts of
retal |l O0s
gl ori1 ous
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Carlota Perez:
Technological

Surge Cycle
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Ol nvent.
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Previous !

. Great
‘ Surge

Creative Destruction
Phase One: Installation

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

IRRUPTION

Degree of diffusion of the technological revolution

Techno-economic split

Decline of old industries
Unemployment

big-bang

' Irruption of the technological revolution

and

0

Intensive investment in the revolution
Decaupling of the whole system

Financial beble time

Shemoyeent 00 per |
phase, and a I

‘— INSTALLATIPN PERIOD - Tlggiir"‘tg ommm DEPLOYMENT PERIOD —»

' MATURITY

Socio-political split

Last products and industries
Market saturation and
technological maturity

of main industries
Disappointment vs. complacency

SYNERGY

Golden Age
Coherent growth
with increasing
externalities
Production and
employment

Creative Destruction
Phase Two: 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

Polarization of rich and poor
Gilded Age ‘
7 NTILALLEL ‘——f
| 1 i Time
Crash Institutional Next
recomposition big-bang

NNOoyva



The Two

Phase One: Phase Two:
Improve Transform

A New inventions
materialise.

A Used primarily to do
old things with new
tools.

A Focus on improving
the efficiency of
processes.

Phases of

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.

Creat

V €

De s



Phase 1: New inventions change the technological paradigm
Phase 2. New paradigm leads to innovations that cause revolutions

Phase 1. Phase 2: W
Invention Revolution :
Wave 1
1779-James Wattds Steam Engine 1814-Stephensonds Rocket St
Extract water from coal mines Power a new train transportation
Phase 1: Phase 2:
Invention Revolution
Wave 3
1885 - Benz Patent Motorwagen 1908-Henry Fordds Mod
First production internal combustion Mass produced ICE personal transport

engine (ICE) car



Phase One of the Sixth Wave has already created a series of
significant paradigm shiftseée

Fifth Wave (Industrial Age) Sixth Wave (Digital Age)

Company in control

Physical shopping at set times
Single channel, fixed costs
Consumer travels to retailer
Linear, push supply chains

Sale of products / assets
Products compete

Work from office

All interactions are with humans
Belief in infinite growth

vV V. V vV V VvV V V V V

Consumer in control

Online whenever

Omni -channel, variable costs
Retailer delivers to consumer
Cyclical, pull value chains

Provision of services & experiences

Business models compete
Work from anywhere

Most interactions with machines
Reality of finite planet



The Age of the Digital Native.

CHILDREN AS YOUNG AS ONE

¥ \\\ UIBES S SN\ A

'REGULARLY USING TOUCHSCREEN
DEVICES' ~A L




Fifth Wave Parenting Sixth Wave Parenting

6Donot sit too cl opyfaffrapthl &reen to

screen or youoll get yoodur@ F'eBhi | d 6 £

OS a

V4

eyes. o




- FIRST WITH FUSION,
.] NOW WE'RE FIRST WITH

APOLLO
HAIR REPLAC
NO OME ELSE HAS IT!

Content and schedule ispredetermined and
pushed to the customer on one device.
The maker is in control.

’

®iv
pri@eo m 3 YouTubeTV .
VUDU [l: e

Consumer is in control.
They decide what they watch |,
where , when and how .



© You last purchased this item on 22 Apr 2021.
View this order

Convenience i <=

<

-

—

O]

VIDED

{
Atad

Panasonic DP-UB150EB-K 4K Ultra HD Blu-Ray Player with
HDR10+ Black Compact

Buying for work? Discover Amazon Business, for busir Hush
account

pricing, VAT invoices and more. Create a FREE

Visit the Panasonic Store
Ahkkir v 474 ratings | 56 answered questions

Price: £129,00 VPrime FREE One-Day
or 5 monthly payments of £25.80

Pay over 3 months interest-free with an Instalment Plan on your Amazon Mastercard (Minimum Purchase
value £100 or more). Terms Apply. Learn more.

New & Used (7) from £129.00 vprime FREE One-Day

® vou last purchased this item on 22 Apr 2021.

Size Name: Single | View this order

The Everything Store.

Todayodos consumer elverypaoct ati on:

A a UHD 4K video player e
A 3 tubes of liver pate for dogs
A Shower trap cover

Roll over image to zoom in

i1

Arden Grange Tasty Liver Treats for Cats and Dogs, 1 Tube, 75 g
VAT invoices and more. Create a FREE

Buying for work? Discover Amazon Business, for busir il
‘account

pricing.

Visit the Arden Grange Store
Frfrde oy v 1,423 ratings | 12 answered questions
Amazon's for "liver paste for dogs”
RRP: £2:53
Price: £2.17 (£28.93 / kg) Y PT'Me FREE One-Day
You Save: £0.36 (14%)
[P | Apply 5% voucher on first Subscribe and Save order only.
Details

Our gift to you. Get a £25 Amazon Gift Card upon approval for the Amazon Business American Express Card,
and the annual fee for the first year is on us, limited time offer. Rep. APR 32.6% Variable. Terms apply.

Note: This item is eligible for FREE click and collect without a minimum order. Details

© vou last purchased this item on 22 Apr 2021.

View this order

et o a -reral kbeation, all within 15 hours
of ordering.

Click to open expanded view

B =

Mcalpine ST9OCPTOP+TUBE Shower Trap Cover

Buying for work? Discover Amazon Business, for busir clusive pricing, VAT invoices and more. Create a FREE

account

Brand: Mcalpine ST90CPTOP+TUBE Replacement Shower Trap Cover
YA Arofr v 655ratings | 40 answered questions

Was: £18:85
Price: £18,25 VPrime FREE One-Day
You Save: £0.60 (3%)

0 Get an Amazon credit card. Learn More
May be available at a lower price from other sellers, potentially without free Prime shipping.

Note: This item is eligible for FREE click and collect without a minimum order. Details
New (7) from £16.99 & FREE Delivery
* Mcalpine ST9OCPTOP+TUBE Replacement Shower Trap Cover

@ Report incorrect product information.



éand simplicity rul es

Everything iIs fast becoming digitised , automated and simpler to
use.

What used to involve significant human effort, cost and time now takes seconds
thanks to smarter machines. Need a manual to use the app? No thanks!



nere are benefits to this simplicity:
ne fifth wave created landfills full of electronic devices.
ne sixth eliminated them.




We are currently in the disruptive  Transition Period or O Tur ni

Carlota Perez:
Technological
Surge Cycle

Degree of diffusion of the technological revolution

A ' ' ' '
‘— INSTALLATION PERIOD = TL;‘)rg'ir?tg — DEPLOYMENT PERIOD —
| i .
| ' MATURITY
: | :
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. Great f ; Socio-political split
o ' Last products and industries
I > Market saturation and
SYNERGY technological maturity
& of main industries
Transition Golden Age Disappointment vs. complacency
Period Coherent growth
~ with increasing
O T ulr Ne@ernalities
Poi 5 Production and
employment
FRENZ
Financial bebIe ime .
Intdnsive investmentfin the revolution
IRRUPTION Decpupling of {he wjole system Great
Pola\ization of rich find poor Surge
Gilde\ Age | eh.
(LU Techno-economic split NTTLLLUL L N s
Irruption of the technological revolutio >
T Decline of old industries T Time
big-bang/nemployment Crash Institutional Next

recomposition big-bang
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The Transition Period iIs
when the old model finally
breaks downeée

A The leaning of the supply chain in the downswing left it perilously exposed in the upswing.
Offshoring exposed itto more risks, longer lead -times.

A Supply chains lack global resilience & are breaking down in the face of multi -country
di sruptions caused by the transition periodos

A Black swans have gone from rare to everywhere.

Goods havebecome unr el i abl e | nré asnudxpensiyedn price.
Maersk Decides the Red Sea Is Too Red Sea attacks: 'Our shipping costs
Unsafe for Its Ships for Now have jumped 250%!

Global oil price hits seven-month high as Middle

= Maersk, Hapag-Lloyd announce they’ll continue to avoid region East tensions rise

= Houthi rebels have attacked ships passing key way point
Red Sea rebel attacks set to drive up price of wine, meat and fish

A Cost control is a downswing  behaviour 8 but we will be in the upswing to at least 2030.

A Cost control also requires a high degree of predictability - and we don't have a high
degree of predictability right now -we have uncertainty .

A More external fragility, less internal agility.



We are Our personal finances are  fragile .

UnfOrtU”Qte_ly Our supply chains are fragile .
living

through 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

Lz | She New Pork Times. [0 %
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Should we get past this transition period, a new

Carlota Perez:
Technological
Surge Cycle

Degree of diffusion of the technological revolution

Golden Age awa
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Previous '
. Great 1 Socio-political split
DR ' Last products and industries
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SYNERGY technological maturity
of main industries
Golden Age Disappointment vs. complacency
Coherent growth
w'tth mc|r$asing Creative Destruction
externalities
Production and Phase Two -
employment A Widespread Application
of New Paradigm
v A Transformation focus
A Innovation and growth
FRENZY
across the economy
A Led by production capital
J A Golden Age emerges
Financial bubble time ' A Market matures
Intensive investment in the revolution
IRRUPTION ‘Decaupling of {:e whole system ‘ Great
Polarization of rich and poor Surge
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| Irruption of the technological revolution >
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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 Intelligent, Autonomous Robotics, Al & the |IoE
(Sixth Wave)



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.




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




Al 0 s
Transition
from
Hype to

Reality
IS about to
begli ne

Expectations

Peak of Inflated

Expectations WE ARE HERE

Plateau of
Productivity

Innovation Trough of
Trigger Disillusionment
Time

Gartner Hype Cycle
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- llya Sutskever OpenAl chief SC|ent|st

d Douglas Adams.




The rate of progress in
Gen Al | S exponenti al é

Google DeepMind’s new generative model
makes Super Mario-like games from scratch

Genie learns how to control games by watching hours and hours of video. It
could help train next-gen robots too.




