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HERE COME THE 

ROBOTS!





Diversifying the ‘use-of-the-future’



Getting Better at Living with 

Complex Emergence

In the present, 

just:

Repetition

Difference



Repetition and Difference



Unknown unknowns – before 

this happened no one could 

know –

we live in a creative universe



THINKING ABOUT CHANGE

Is it About Going to the Moon?

SURE

It is what we are already 

doing so it is just 

extrapolation 

– bigger, better, faster.

But WHY 

Go to the moon? 

What anticipatory 

assumptions inform 

this choice?



Productivity Growth US

2003 Annual Report – Federal Reserve Bank of Dallas, http://dallasfed.org/fed/annual/2003/images/8trends.gif 
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Continuity and change… 

What we do and how we do it changes…

Source: Carlota Perez



SUBSTITUTION





COMPLEMENTARIT

Y





EMERGENCE





Change within the 

system

Can we think about changes 

in the conditions of change?

Inside-in

Change outside the 

system

Inside-out

Outside-in Outside-out



What is Future Literacy?



The future does not exist in the present but 

anticipation does. The form the future takes in the 

present is anticipation.

Making the invisible visible



FREE on line for 

download:

Just search for: 

“Transforming 

the Future” 

UNESCO



In the late 17th Century 

Anton van Leeuwenhoek 

discovered bacteria. 

The microscopes he 

invented revealed invisible 

worlds. But it took another 

two centuries to make 

sense of this discovery. 





• Paris: The Future of Cultural 

Heritage Research, November 19-

20, 2012

• Baku: Scoping Global Anticipatory 

Capacities, June 1, 2013

• Paris: Knowlab Design Test 

Session “Scoping the Know-Lab: 

Tomorrow’s Knowledge, Creation 

Microscope”, June 20-21, 2013

• Brasilia: The Future of Science, 

11-12 July, 2013

• Sao Paolo: Changing the Way 

Universities Use the Future?, July 

15, 2013

• Chicago: The Future of Futurists, 

July 19, 2013

• Oslo: Innovation as Learning, 

Knowing as Learning, Knowing as 

Science: Imagining a Universal 

Innovation Society in 2040, October 

21-22, 2013

• Bogota: Using the future to think 

about local labor markets, 

November 25-26, 2013

• Rio de Janeiro: Imagining the 

Future of Science in Society, 

November 28-29, 2013

• Paris: Imagining the Future of the 

Transition from “Youth” to “Adult”, 

January 13-14, 2014

• Freetown: Youth & Rites of 

Passage in Sierra Leone, January 

20-21, 2014

• Munich: Imagining the Future of 

Sports in Society, February 5-6, 

2014

• Paris: Inhabiting Planet Earth 

2100: Beyond Cities?, March 27-

28, 2014

• Calceta, Bahia de Caraquez, 

Monta: A Series of Future Literacy 

Knowledge Lab in Ecuador, April 

26–May 1, 2014

• Yangon: Addressing the future of 

education in Myanmar?, May 2-3, 

2014

• Laoag City: Resilient Cities, 

Brighter Futures -A Forum for 

Sustainable City Futures, May 21-

24, 2014

• Johannesburg: All Africa Future 

Forum, May 26-28, 2014

• Ottawa: The Future of Innovation 

Ecosystems in the Public Sector, 

June 4-5, 2014

• Tanzania: Future-Proofing an 

Entire Nation, September 2013

• Brasilia: Joint International 

Foresight Academy, November 16-

21, 2014

• Paris: L’Afrique de Demain ?, May 

21, 2015

• Rabat: Imagining Africa’s Future, 

June 25-26, 2015

• Bangkok: Rethinking Education: 

the Future of Informal Learning, 

September 1-3, 2015

• Ulaanbaatar: The Future of 

Mongolia, September 20-October 

2, 2015

• Paris, 9th UNESCO Youth Forum, 

October 26 – 28, 2015

• Rabat: Futures Literacy: Advancing 

a Community of Practice in Africa –

The Future of Urbanisation and 

Water in North Africa, December 4-

5, 2015

• Tunis: Social Transformations, 3 –

4 March, 2016

• Montevideo: What Development 

for What Uruguay? March 28 – 30, 

2016 

• Paris, Reframing Mobility and 

Identity: The Future of Africa, July 4 

– 5, 2016

• Havana: Using the Future to 

Embrace Complexity, July 13, 2016

• Antipolo City: Developing the 

Capacity of Filipino Youth Leaders 

to Use the Future, November, 13-

16, 2016 

• Turku, Complex Futures of Human 

Settlement, June 14-15, 2017

• Rabat, Bucharest… and many 

more



Changing the conditions of change

Futures Literacy

How to get better at 

sensing and making 

sense of complexity 

–uncertainty is not a 

liability it is an asset 

– transforming 

human agency.



Human Agency vs Complexity

Futures Illiteracy generates:

–Fear of uncertainty

–Bias to seeking path dependency

–Fetishism of immortality

–Pre-occupation with endogenous 

continuous improvement – reform

–False sense of temporality of change –

seeking permission to not forecast, to 

liberate the imagination



What difference does it make?



So why bother?
• It changes what we see.
• It changes what we imagine.
• It changes what we resist.
• It changes what we preserve.
• It changes how we preserve what we 

want to preserve.
• It changes the conditions of change.



Thank you
r.miller@unesco.org

Image: Sempe

How we anticipate matters

It changes the present





The Learning Cycle

Engeström's learning cycle., in Ilkka Tuomi, The Future of Learning in the Knowledge Society: Disruptive Changes for Europe by 2020. IPTS 2005



Meta-frame for 

Futures Literacy 

Laboratory

Phase 1

Tacit to explicit

Phase 2

Learning to 

Learn -

Reframing

Phase 3

New Questions



NOT A PREDICTION

NOT A DESIRED FUTURE

AN IMAGINARY (RE)FRAME

THE LEARNING INTENSIVE 

SOCIETY



Industrial
(goods & services,

public & private)

Craft/Creative

Social Identity

Agriculture

AGRICULTURAL 

SOCIETY

Compositional Transformation

Share of total wealth creation by source

INDUSTRIAL 

INFORMATION

LEARNING 

INTENSIVE



SYSTEMIC ECONOMIC TRANSFORMATION

Changes What and How We Produce

“Next stage” of transactional production 

systems – beyond mass-production 

and mass-consumption

• Unique creation dominates

• Organization is fluid and open



Beyond the dualism of supply & demand

Unique 

Creation

Low learning 

intensity

Mass-

production

Creating wealth – Changing sources

Mass-era worker

and consumer

Empowered

team-worker, 

informed

shopper

Artist/resear

cher/learner

ORGANISATION 

OF VALUE 

ADDED

RELATIONSHIP OF 

ACTOR(S) TO OBJECTS

High 

Learning 

Intensity



First car produced 

using a “desktop 

factory”



Conception

Management

Execution





Murmuration: Starlings Flying in a Flock

Imagine Clouds of Unique Creation 

Flows of Collaboration and Experience

Local and Global, Multiple Dynamic Communities

Birth, Death, Entry, Exit - Heterarchical

Mobile, ubiquitous, accessible



Identity, capacity to be free



Experiencing?

Belonging?

Meaning?



Hetero-

geneous/small

Homo-geneous 

/large
Decisions - what, 
where, when, with 

whom, how

Less 

choice

More 

choice

Scale of 
social 

affiliation/iden
tity

Identity & choice

Mass-era

Learning 

Intensive 

Society

Beyond individual VS collective: banal creativity



Decision 
making 
capacity



Governance: capacity to make decisions

Limited & 

fragmented

Extensive 

& unified

Mass-era

Learning 

Intensive 

Society

Limited Continuous

Capacity for reframing and sense making: spontaneity



21st Century Transitions: 

Synergy Conditions and the Policy Challenge

0

2

4

6

8

10

Ease of use

Range of uses

Task unpredictability &

predictability

Autonomy

Heterogeneity & smaller

scale of affiliation

Extent of choices

Transparency & access to

information

Experimentation & reflection

Mass-era Learning society

Technological dynamism

Economic dynamismSocial dynamism

Dynamic governance



Systemic Change 
(changes in the conditions of change) Challenge 

Anticipatory Assumptions: Why? 
A. The preponderant source of wealth is no longer industrial 

(tangible or intangible).
B. The primary source of productivity increases is learning by 

doing, i.e. experience that allows for refinement of taste (self-
knowledge)

C. Unique creation is local, ideas are global and tangibles are cheap

Expanding the number of university graduates does not increase 
wealth nor lead to “greater competitive” advantage



Changing Composition of Output
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The corporate form of 
organization is marginal

Why organise into production units? 
Theory of the firm: Lower costs than constantly negotiating the transaction.
Practice: ownership of capital and division of labour.
Why firms are unnecessary in an economy dominated by networked unique 

creation: transaction costs are low, capital is your capacity to create (i.e. 
what you have learned), and the division of labour is intricate and 
spontaneous.



Experimentalism not administration

Decision making in the face of 

complexity, learning by doing, self-

organising systems, evolutionary 

emergence are all processes that 

entail “error”, administration in both 

public and private sectors punishes 

error.



The wealthiest societies have the highest average 
age

The productivity of unique creation and the quality 
of decision making capacity both increase, all other 
things being equal, with experience and better 
information – this is the wisdom economy – the 
know why society.





Conditions for Murmuration

• Cyber-citizenship
– Identity rights, owning privacy

• Competency banks
– Validating what people know, mapping community assets

• New property rights & contracts
– Transaction infrastructure for property, services and learning, intellectual 

property rights



Embracing Complexity



Imagining Changes in the 

Conditions of Change

Thank you.



•Identification

•Commitment

•Familiarisation

1 INITIATION

•Topic redefinition

•Event parameters

•Method

•Procedure

2 PROCESS CO-
DESIGN •Training

•Rehearsal

•Revision 

3 
PREPARATION

•Phase 1: Tacit to Explicit

•Phase 2: Reframing

•Phase 3: New questions

•Phase 4: Next

4 IMPLEMENT 
FLL •Co-created initiatives

5 FOLLOW-
THRU

Full FLL-N Prototype



Global Futures Literacy Network

• Anticipatory Systems Conferences

• Futures Literacy Centres

• UNESCO Chairs in Future Studies/FL

– Finland, Greece, Italy, Malaysia, Netherlands, 

Tunisia, United Kingdom, Uruguay

– Under development: Chile, France, Morocco, 

Poland, Russia, Thailand and more…

• Imagining Africa’s Futures cutting-edge 

prototyping research project

• Joint action-research/action-learning with 

‘local champions’ around the world (UNFCCC)



Not much to be done 

about all of this.

Success in 

achieving stasis 

without change

Success in 

achieving stasis 

with change

Endogenous 

change – within 

system reform to 

maintain system 

conditions

Co-

existenc

e
Disruptive 

coexistenc

e

Transfor

mation







• AA1: Forecasting

• AA2: ’Destiny’

• AA3: Creative reform

• AA4: Self-improvement

• AA5: Strategic novelty

• AA6: Wisdom and “not-doing”





“The purpose of 
looking at the 

future is to disturb 
the present.”

Gaston Berger


