


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)

• Visiting Fellow (Supply Chain) – Cranfield School of 
Management

• Head of Value Chain – The MTC

• Author: ‘Transition Point: From Steam to the Singularity’



Webinar 1:
Living Through The Transition Point:

Understanding Disruption & 

Exponential Technological Change

Tuesday 16th April: 11:00 – 11:45am

Webinar 2:
The Age of Fragility:

Why Companies Struggle with 

Exponential Technological Change

Thursday 23rd May: 11:00 – 11:45am

Webinar 3:
Becoming Anti-Fragile:

Learning to thrive in Disruptive Times

Thursday 27th June: 11:00 – 11:45am

Why is everything so 

disruptive right now?

Why are companies 

struggling to adapt to 

this disruption?

What can companies 

do to not just survive, 

but thrive?



V
Volatility

U
Uncertainty

C
Complexity

A
Ambiguity



Source: Gartner, July 2023



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

& 

Entrepreneurship

Efficiencies 

& 

Exploitation

UPSWING DOWNSWING

Spring Summer Autumn Winter

Approx. 40 – 50 years

We are here

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


Five Previous 
Waves of 
Creative 
Destruction 



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

FREQUENCY

Shortening of time 

periods between 

technological waves

IMPACT

Increase in the 

amount of 

innovation per wave

DIFFUSION

Speed at which 

innovation spreads - 

digital faster than sail

SCOPE

Increase in the number 

of countries impacted 

by innovation

In reality, they look 

more like this….



The Creative Side of Creative Destruction…

Sixth Wave (2023)

5 Terabytes for $99.95
Fifth Wave (1982)

10 Megabytes for $3,495

Price per megabyte: $349 Price per megabyte: $0.0002

500,000 times more memory for 1/35 of the cost.



The destructive 
side of digital 

creative 
destruction. 

The ghosts of 
retail’s physical 
glorious past…



Creative Destruction 
Phase Two: Deployment
• Widespread Application 

of New Paradigm

• Transformation focus

• Innovation and growth 

across the economy

• Led by production capital

• Golden Age emerges

• Market matures

Creative Destruction 
Phase One: Installation
• Battle of new paradigm 

against the old

• Concentration of new 

investment in new-tech

• Income polarisation

• Led by financial capital

• Focus on efficiency

• Technological bubble 

develops, then bursts

Carlota Perez:  

Technological 
Surge Cycle

Spring ‘Installation’, and Summer ‘Deployment’ period:
An ‘Invention’ phase, and a Innovation & ‘Industrialisation’ phase.



The Two Phases of Creative Destruction in a Wave’s Upswing

Phase One: 
Improve

• New inventions 
materialise.

• Used primarily to do 
old things with new 
tools. 

• Focus on improving 
the efficiency of 
processes.

Phase Two: 
Transform

• Inventions turn into 
innovations and are 
industrialised.

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

• Focus on reimaging 
how things are 
done.



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

1779 - James Watt’s Steam Engine
Extract water from coal mines

1814 - Stephenson’s Rocket Steam Locomotive
Power a new train transportation

Phase 1: 

Invention
Phase 2:

Revolution

1908 - Henry Ford’s Model T 
Mass produced ICE personal transport

1885 - Benz Patent Motorwagen
First production internal combustion 

engine (ICE) car

Phase 1: 

Invention

Phase 2:

Revolution

Wave 1

Wave 3



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

Company in control   > Consumer in control

Physical shopping at set times  > Online whenever

Single channel, fixed costs   > Omni-channel, variable costs

Consumer travels to retailer  > Retailer delivers to consumer

Linear, push supply chains   > Cyclical, pull value chains

Sale of products / assets   >  Provision of services & experiences

Products compete    >   Business models compete

Work from office    > Work from anywhere

All interactions are with humans  > Most interactions with machines

Belief in infinite growth   > Reality of finite planet

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



The Sixth Wave:
The Age of the Digital Native.



Fifth Wave Parenting

“Don’t sit too close to the 

screen or you’ll get square 

eyes.” 

Sixth Wave Parenting

Literally strap the screen to 

your child’s face. 



Past

Content and schedule is predetermined and
pushed to the customer on one device.

The maker is in control.

Present

Consumer is in control.
They decide what they watch, 

where, when and how. 



Convenience is king…

The Everything Store.

Today’s consumer expectation: delivery of: 

• a UHD 4K video player

• 3 tubes of liver pate for dogs

• Shower trap cover

…to a semi-rural location, all within 15 hours 

of ordering. 



…and simplicity rules. 

Everything is 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!



There are benefits to this simplicity: 

The fifth wave created landfills full of electronic devices. 

The sixth eliminated them.



Creative Destruction 
Phase Two 
• Widespread Application 

of New Paradigm

• Transformation focus

• Innovation and growth 

across the economy

• Led by production capital

• Golden Age emerges

• Market matures

Creative Destruction 
Phase One 
• Battle of new paradigm 

against the old

• Concentration of new 

investment in new-tech

• Income polarisation

• Led by financial capital

• Focus on efficiency

• Technological bubble 

develops, then bursts

Transition 

Period 

‘Turning 

Point’

We are currently in the disruptive Transition Period or ‘Turning Point’…

Carlota Perez:  

Technological 
Surge Cycle



The Transition Period is 
when the old model finally 
breaks down…

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

• Supply chains lack global resilience & are breaking down in the face of multi-country 
disruptions caused by the transition period’s power struggles. 

• Black swans have gone from rare to everywhere.  

…and expensive in price.Goods have become unreliable in supply…

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

• Cost control also requires a high degree of predictability - and we don't have a high 

degree of predictability right now - we have uncertainty. 

• More external fragility, less internal agility. 



We are 
unfortunately 

living 
through a 

time of great 
fragility…

Our personal finances are fragile.

Our supply chains are fragile. 

Our energy and food supplies are fragile. 

Our economies are fragile.  

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, 

doesn’t mean it is new…



Creative Destruction 
Phase Two 
• Widespread Application 

of New Paradigm

• Transformation focus

• Innovation and growth 

across the economy

• Led by production capital

• Golden Age emerges

• Market matures

Creative Destruction 
Phase One 
• Battle of new paradigm 

against the old

• Concentration of new 

investment in new-tech

• Income polarisation

• Led by financial capital

• Focus on efficiency

• Technological bubble 

develops, then bursts

Carlota Perez:  

Technological 
Surge Cycle

Should we get past this transition period, a new Golden Age awaits…



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

Industrial Revolution - 

Golden Age of 

Canals and Industry

(First Wave)

2nd Revolution - 

Golden Age of Rail & 

Steam

(Second Wave)

Victorian Golden Age 

-‘La Belle Epoque’

(Third Wave)

Roaring Twenties & 

Golden Age of the 

Automobile 

(Fourth Wave)

Pax Americana & 

Golden Age of 

Telecom and 

Computing 

(Fifth Wave)

Digital Golden Age: 

Age of Intelligent, Autonomous Robotics, AI & the IoE 

(Sixth Wave)



Phase Two: Transformation Time Again
…what paradigm shifts will this phase bring forth?

Phase One: 
Improve

• New inventions 
materialise.

• Used primarily to do 
old things with new 
tools. 

• Focus on improving 
the efficiency of 
processes.

Phase Two: 
Transform

• Inventions turn into 
innovations and are 
industrialised.

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

• Focus on reimaging 
how things are 
done.



Sixth Wave Power:
Phase One. Improvement.

Sixth Wave Power:
Phase Two: Transformation



Sixth Wave Communication:
Phase One. Improvement.

Sixth Wave Communication:
Phase Two: Transformation



Sixth Wave Transportation:
Phase One. Improvement.

Sixth Wave Transportation:
Phase Two: Transformation



AI’s 
Transition 
from 
Hype to 
Reality 
is about to 
begin…

Gartner Hype Cycle



“Chat GPT represents the first 

raindrop before a downpour”
- Ilya Sutskever, OpenAI chief scientist 

“The single raindrop never 

feels responsible for the flood” 
– Douglas Adams.



The rate of progress in 
Gen AI is exponential…



From data discovery… …to creative design.



Amara’s Law: 
“We tend to over-estimate the impact of technology in the short-term, 
and under-estimate it in the long-term.”

Time

Impact of 

Technology

First Deceptive… Then Disruptive…

Low

High

We are 

here

Under-estimate

Over-estimate

- How humans think technological change occurs

- How technology-driven progress actually develops

Think things are disruptive now? You haven’t seen anything yet…

New 
technological 
Golden Age

CREATIVE DESTRUCTION 

PHASE ONE

CREATIVE DESTRUCTION 

PHASE TWO



Speed of change once the tipping point occurs…

1908 – no cars 1913 – no horses (almost)

5th Avenue, New York.



Moravec’s Paradox

Hard things are easy for AI to 

understand and figure out…

…and easy things 

are incredibly hard.





Sixth Wave Phase 
Two: 

Get Ready for 
humanoid 
robotic labour as 
a service…

The global Humanoid Robot Market size is expected to reach 

$39.6b by 2030, growing at a CAGR of 52.8%



Generative AI and Robotics – machines become smart



The Great AI Acceleration is well underway.  

Next Stop AGI? 



Have we achieved AGI?
If not, we are getting very close indeed.



…the average human is getting 

dumber.
While machines are getting 

smarter… 

AI Systems Ranked by IQ



We haven’t seen anything yet: Welcome to the Quantum Era. 

Google achieves ‘quantum supremacy’ the solving of 

a problem in seconds using QC that would have 

taken 10,000 years using traditional supercomputers.



'Double Exponential' Quantum Progress: 
Moore’s Law replaced by Neven’s Law as the new benchmark

Difference between Moore’s Law and Neven’s Law

n     Classical computing power (2n)

1. 2

2. 4

3. 8

4. 16

5. 32 

6. 64

7. 128

8. 256

9. 512

10. 1024

n    Quantum computing power (2 2n) 

1. 4

2. 16

3. 256

4. 65,536

5. 4,294,967,296

6. 18,446,744,073,709,551,616

7. 3.4028236692093846346337460743177e+38

8. 1.1579208923731619542357098500869e+77

9. 1.3407807929942597099574024998206e+154

10. 1.797693134862315907729305190789e+308

The Race for 

Quantum Supremacy 

is well underway

Companies Countries



Phase Two: A new Industrial Revolution:
The Automation Triple Whammy…

Whammy 1: 
Horizonal Convergence

Muscle to Machine

Whammy 2: 
Vertical Convergence

Mind to Machine

Whammy 3: 
Technological Convergence

Machine to Machine

The Automation of 

Physical Tasks

The Automation of 

Knowledge Based Tasks

The Automation of the 

End-to-End Supply Chain

Phase Two Supply Chain innovations are going to be transformative 

– but only for those for those able to create value from them.



Sixth Wave Whammy #1: 
End-to-end Supply Chain labour automation



A Logistics automation revolution is underway…
The way we move and supply goods is being transformed. 



China is installing more industrial robots each 

year than the rest of the world combined.

Asian countries are the most automated…
• 73% of newly deployed robots installed in Asia

• 15% in Europe

• 10% in the Americas.

The Robotic Revolution is also only now getting started…

…and some countries are getting left behind (like us).



Warehousing is 
becoming 

automated to 
support same-day 

delivery 
expectations 



Conceived in the First Phase, Operationalised in the Second.
The Last Mile is set to become automated…in the air and on land.



Second Phase approaches use technology to remove inconveniences 
and make things simpler (while also capturing valuable consumer data)

Shopping via voice 24/7 shopping without queues or 
cashiers

Access shops and pay for 
goods with your face and hands



Retailers across 
Europe are 
testing out 
these 
technologies...



Managing the Sixth Wave’s Speed and Complexity

Sixth Wave Whammy #2:
The Automation of Knowledge Work

Moving from a world where people use machines, to one where machines advise people.



The reality for companies in the sixth wave’s upswing:

• Consumer expectations too demanding 
Black swans too common.

• Human employees too slow.

• Data volume, velocity, variability and 
variety too overwhelming 

• Forecasting too inaccurate

• Planning cycles too infrequent and too 
high level

• The long tail is too long, and network too 
complex

• Past experience and biases too 
embedded.

• Legacy systems too disconnected

Supply chains need to adapt in real time, all the time.



Level 2: 

The Digitisation 
of Processes

AI

Labour intensive, repetitive 

backoffice activities, such as 

data entry, recording transfers of 

ownership, creating documents, 
sending emails etc. 

More advanced activities that 

require combining multiple data 

sources and include calculation 
and modelling.

Combine data from multiple 

sources / variables, and 

determine the optimal decision 

for that scenario based on their 

impact on each variable. 

Level 1: 

The Digitisation 
of Activities

Level 3: 

The Digitisation 
of Decisions

AutomationAnalytics

Automation to the rescue? 

The 3 Types of Knowledge Worker 
Automation & Augmentation



1. The Automation of the Backoffice

Product / IP traceability 

and transfer of ownership
Customer inquiries and 

complaints

Repetitive, rules-based 

data entry

Robotic Process Automation (RPA) Blockchain Conversational AI Powered 

Digital Assistants / Chatbots
24/7 data entry.

Greatly reduced error rate

Increase in data timeliness.

Humans can focus on value-adding 

activities 

24/7 supply chain status updating.

Enhanced transparency & 

security.

Huge drop in paper 

documentation.

 Increased trust across SC. 

24/7 customer support.

Multi-language capability.

Increased speed of response

Reduced customer frustration



The Efficiency savings of Digital assistants are enormous

All from code…



Many companies have an army of 
planners who struggle to adapt to this new 

reality and spend their time information 

gathering rather than planning.

Most were trained on Deterministic 

modelling, whereas now more Stochastic 

techniques are required.  

The idea of monthly planning using 
corrected sales history to plan the next 24 

months makes little sense in a world where 

the future looks nothing like the past.  

2. The Automation of Processes: 

A better plan. A better planner. 



A new wave of intelligent machines 

to enable forward-thinking 

companies to adapt to the speed 

of change…

3: The Automation of 
Decisions

The digitization, 
augmentation and 
automation of decision 
making





Level 1:

Descriptive Diagnosis

Level 2:

Predictive insights

Level 3:

Prescriptive proposals

Level 4:

Self-driving Decision Intelligence

DECISION SUPPORT: 
Humans make decisions using data from 

machines. Root cause analysis of current issues. 

DECISION AUGMENTATION:
Humans make decisions 

using recommendations 

from machines

DECISION AUTOMATION:
Machines make decisions.

Act autonomously.

Learn from experience. 

The Evolution of the self-driving, self-learning supply chain:

Humans in the Loop Humans on the Loop Humans out of the Loop



Supply Chain

Marketing

Finance

Sales

IBP

Financial Cash-up

Supply Chain

Touchless 
Forecasting

Digital 
Enterprise 

360

Product 
Lifecycle 

Mgmt. Dynamic MEIO & 
Safety Day 

Setting

Stock Rebalancing

Production Rescheduling

Dynamic MOQ Setting

Dynamic 
Spend Mgmt.

Contract 
Coverage

Payment
Terms

Optimization

On-Shelf Availability

Dynamic 
Pricing

Supply
Resilience 

Touchless
PO

Supplier
Collaboration

4-Way 
Match

Order 
LCM

Order Allocation 
& 

ATP
OTIF
RCA

Mfg. Capacity
Planning

Dynamic
Production
Scheduling

Revenue
Management

Dynamic T&Q Mgmt.

Logistics
Direct

Shipment

Dynamic IC Mgmt.
P&L 

Forecasting

Logistics 
Event 
Mgmt.

Warehouse Pick

Optimization

Connected 
Decisions

The promise of AI tools like Decision Intelligence is the connection & 
strategic alignment of decisions across the enterprise… 

Manufacturing

Sourcing 

&

Procurement

Order

&

Logistics

Inventory

Demand

Mgmt.

Commercial Mgmt.



The Rise of the AI-enabled ‘Sense and Respond’ Enterprise: 

It’s about smarter Decisions, not just more efficient tasks.

Sense:
New 

information

Response: 
Recommendations, 

alternatives & 

actions

Sales /  retailer 
promotional info…

Adverse weather 
update

GDP predictions, exchange 
rate deviations, commodity 
price increases…

Decision quality factors:
Frequency of signal, 

Speed of signal, 

Accuracy of signal, 

Granularity of info.

Re-prioritise 
fulfilment 

Switch supplier

Stock-pile key 
raw materials

SADAL:
• Sense

• Analyse

• DECIDE 
• Act

• Learn
Reschedule 
production

Consolidate 
shipments

Significant 

demand increases

Global commodity 
price rises

Key supplier 
financial issues

Geo-political 
unrest



For now. 
• Data inputs and machine brain power increase exponentially, but human cognitive capability is static.

• Decision Intelligence (DI) systems track whether its recommendations were followed & whether the 

human intervention improved or worsened the outcome. 

• Evidence to date shows that humans make things worse. Biases, flawed thinking & attachments to past 

knowledge cause of bad decisions. We’ve just never been able to track this before.

• Once we trust the algorithms and outputs, our supply chains will become more autonomous.

>

To trust the machine’s recommendations, people will need to 
understand how they arrived at them…



From individual experiences and 
knowledge…

…to connected, collective 
knowledge and constant learning.

Organisational 

memory



Sixth Wave Whammy #3:

The Automation of the Value Chain



The Automated Supply Chain

Robots 

make and 

move

Blockchain 

records 

RPA and IA processes 

the transactions
Digital assistants 

handle the queries

AI organizational intelligence systems capture data,

identify issues, recommend & implement solutions, and remember the outcomes



Rather than huge bets on massive investments, now these 
advanced technologies are available as a service…

Forecasting …as a service

Manufacturing ...as a service

Robotics ...as a service

AI …as a service
Quantum computing …as a service

Software ...as a service

Logistics ...as a service

Space ...as a service

Transportation ...as a service

Energy …as a service



A supply chain paradigm shift is occurring...

The Invisible

Supply Chain

The Visible & Transparent 

Supply Chain



Visibility of the Flow 
of…

Product 

Information

Financials

Consumption

Waste

Weak spots 

and risks

Provides visibility of the 
supply chain’s…

and the supply chain’s 
ESG impact.

Ethical

Ecological

Economic



The Future: a PAL Supply Chain

Personalised

products, services & 
experiences

Automated 

manufacturing, delivery 
& planning

Local

production, 
logistics and retail

AI machine learning & cognitive computing

3D printing to products on demand

Robotic production to autonomous delivery

Transactions processed by the blockchain, RPA 

& chatbots

IoT & AI create a world of personal 

preferences and pricing

Mass production replaced by 

customization and configuration 

- batch size of 1

Production reshored near the consumer

Development oi autonomous, micro 

logistics network to support 1-hour delivery 

– urban logistics repurposing car parks 

etc.

=

Shorter, stronger, 

more agile and 

more sustainable 

supply chain.



A New Era of Machines has begun…

Industrial 

Revolution I
Industrial 

Revolution II
Information 

Revolution

Cognitive 

Revolution

Consciousness 

Revolution

Mechanical 

production 

facilities with 

water and 

steam power

Division of labour 

and mass 

production with 

electrical energy. 

Mass distribution. 

IT and electronics 

that automate 

production, solve 

problems, and store 

data.

Machine & deep 

learning, multi-

modal generative 

AI, decision 

intelligence & start 

of quantum age.

Quantum-powered

General AI (AGI)

Potential rise of 

Artificial Super 

Intelligence

1750 1850 1950 2015 2030

*Rough timeframe. Not scaled.



The future looks nothing like the past…

Things will never again be as slow as they are right now…



Multiple technologies are about to cross the chasm and go from 
deceptive to disruptive…

Some will be 

Optimists

Many will be 

Pessimists

The most successful 

will be Pragmatists



signature_1332321428

Thank you!
sean@seanculey.com

Webinar 2:
The Age of Fragility:

Why Companies Struggle with 

Exponential Technological Change

Thursday 23rd May: 11:00 – 11:45am

Why are companies 

struggling to adapt to 

this disruption?

Is your company ready for the Sixth Wave’s second phase? 

Augmented Intelligence, Human + Machine reality awaits 
– but only for those able to adapt. 

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


77 we commit. we deliver.

Questions



78 we commit. we deliver.
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