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Transforming the Future

People are using the future to search for better ways to achieve sustainability,
inclusiveness, prosperity, well-being and peace. In addition, the way the future
is understood and used is changing in almost all domains, from social science to
daily life.

This book presents the results of significant research undertaken by UNESCO
with a number of partners to detect and define the theory and practice of anticipa-
tion around the world today. It uses the concept of ‘Futures Literacy’ as a tool to
define the understanding of anticipatory systems and processes — also known as
the Discipline of Anticipation. This innovative title explores:

e new topics such as Futures Literacy and the Discipline of Anticipation;
the evidence collected from over 30 Futures Literacy Laboratories and
presented in 14 full case studies;

e the need and opportunity for significant innovation in human decision-making
systems.

This book will be of great interest to scholars, researchers, policy-makers and stu-
dents, as well as activists working on sustainability issues and innovation, future

studies and anticipation studies.

Riel Miller is Head of Futures Literacy at UNESCO, Paris, France.



Taylor & Francis

Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com

Transforming the Future
Anticipation in the 21st Century

Edited by Riel Miller

IS it I 2 edrthscan
LONDON AND NEW YORK =zt from Routledge



First published 2018
by the United Nations Educational, Scientific and Cultural Organisation
(UNESCO), 7, place de Fontenoy, 75352 Paris 07 SP, France

and Routledge, 2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

and by Routledge
711 Third Avenue, New York, NY 10017

Routledge is an imprint of the Taylor & Francis Group, an informa business
© 2018 UNESCO
UNESCO ISBN 978-92-3-100268-7

[®) ev-nc-nD

This publication is available in Open Access under the Attribution-
NonCommercial-NoDerivs 3.0 IGO (CC-BY-NC-ND 3.0 IGO) license
(http://creativecommons.org/licenses/by-nc-nd/3.0/igo/). By using the
content of this publication the users accept to be bound by the terms of use
of the UNESCO Open Access Repository https://en.unesco.org/open-access/
terms-use-ccbyncnd-en.

The designations employed and the presentation of material throughout this
publication does not imply the expression of any opinion whatsoever on the
part of UNESCO concerning the legal status of any country, territory, city
or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries.

The ideas and opinions expressed in this publication are those of the
authors; they are not necessarily those of UNESCO and do not commit the
Organization.

Trademark notice: Product or corporate names may be trademarks or
registered trademarks, and are used only for identification and explanation
without intent to infringe.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data
A catalog record has been requested for this book

ISBN: 978-1-138-48587-7 (hbk)
ISBN: 978-1-351-04800-2 (ebk)

Typeset in Times New Roman
by Swales & Willis Ltd, Exeter, Devon, UK



With special thanks to Innovation Norway for funding the
availability of this publication in open source.



Taylor & Francis

Taylor & Francis Group

http://taylorandfrancis.com


http://taylorandfrancis.com

Contents

List of figures

List of tables

List of contributors

Foreword

AUDREY AZOULAY, DIRECTOR-GENERAL OF UNESCO
Acknowledgements

Introduction: Futures Literacy: transforming the future
RIEL MILLER

PART I
Discovering anticipation in the 21st century:
towards Futures Literacy?

1 Sensing and making-sense of Futures Literacy:
towards a Futures Literacy Framework (FLF)
RIEL MILLER

2 The Discipline of Anticipation: foundations for
Futures Literacy
RIEL MILLER, ROBERTO POLI AND PIERRE ROSSEL

3 Towards a formal framework for describing
collective intelligence knowledge creation processes
that ‘use-the-future’

ANDREE EHRESMANN, ILKKA TUOMI, RIEL MILLER,
MATHIAS BEJEAN AND JEAN-PAUL VANBREMEERSCH

Xi
Xii
XX1

xxil

13

15

51

66



viii  Contents

PART II
Futures Literacy Laboratories: design principles
and case studies 93

4 Futures Literacy Laboratories (FLL) in practice:
an overview of key design and implementation issues 95
RIEL MILLER

5  The Futures Literacy Laboratory-Novelty (FLL-N)
case studies 110
EDITED BY STEFAN BERGHEIM
Case 1: Cultural heritage research and the future 110
MARTIN RHISIART
Case 2: The future of science in society 118
CRISTIANO CAGNIN AND LYDIA GARRIDO LUZARDO
Case 3: Using the future for local labor markets 131
KACPER NOSARZEWSKI AND LYDIA GARRIDO LUZARDO
Case 4: Using the future for innovation policy learning
in Norway 139

PER M. KOCH

Case 5: Imagining the future of the transition from

Youth’ to ‘adult’ in Sierra Leone 147

KEWULAY KAMARA

Case 6: Imagining the future of sports 154

JEAN-JACQUES GOUGUET

Case 7: All Africa Futures Forum: transforming
Africa’s futures 161

GECI KARURI-SEBINA AND RIEL MILLER

Case 8: Overcoming fragmentation in Ecuador:
the Manabi Serd initiative 168

ORAZIO BELLETTINI CEDENO AND ADRIANA ARELLANO

Case 9: Young citizens for a sustainable planet 177

MATTHEW GIUSEPPE MARASCO, JENNIFER RUDKIN,

GECI KARURI-SEBINA AND A CONCLUSION BY

BAYO AKOMOLAFE

Case 10: Future-proofing an entire nation: the case
of Tanzania 187

AIDAN EYAKUZE AND EDMUND MATOTAY

Case 11: Africa Horizon 2035 195

SANDRA COULIBALY LEROY, NGARKIDANE DJIDINGAR

AND NICOLAS SIMARD



Contents 1x

Case 12: Rethinking non-formal education for
sustainable futures in Asia-Pacific 205

ACE VICTOR FRANCO ACERON

Case 13: Water and urban renewal in North Africa 215

NISREEN LAHHAM

Case 14: Youth leadership and the use of the future 222

ACE VICTOR FRANCO ACERON AND SHERMON CRUZ

PART III
Parallel and convergent developments 231
6  Gaming Futures Literacy: The Thing from the Future 233

STUART CANDY

7  An extended Futures Literacy process: design
lessons from measuring wellbeing 247
STEFAN BERGHEIM

8  Gender and the future: reframing and empowerment 257
IVANA MILOJEVIC

Glossary 268
Index 271



Figures

0.1
1.1
1.2
3.1
32
4.1
4.2
5.10.1
6.1

6.2

6.3

6.4

6.5

7.1
8.1

Futures Literacy Labs 20122016

A framework for describing and researching Futures Literacy
Mapping different implementations of the FLL on the FLF
The modelling relation (adapted from Rosen, 1985)

An evolutive system

Dewey cycle of learning

Three phases of the learning cycle

Emergence of choice scenarios

An example prompt (no. 1) from The Thing from the
Future’s original four-card design: Arc, Terrain, Object,
and Mood (first edition, revised 2015)

An example prompt (no. 2) from The Thing from the
Future’s original four-card design

An example prompt (no. 1) from The Thing from the
Future’s simplified three-card design: Future, Thing,
and Theme (Singularity University edition, 2017)

An example prompt (no. 2) from The Thing from the
Future’s three-card design

An example prompt (no. 3) from The Thing from the
Future’s three-card design

Four elements of a quality of life process

Examples of retold story narratives

24
40
73
79
97
98
193

236

237

237

238

238

250
265



Tables

2.1 Foresight Maturity Model (Grim, 2009)

5.12.1 Action agendas developed by the five groups
5.13.1 Expectations and hopes for water and slums
5.14.1 Four types of cards in The Thing from the Future
8.1 Three gendered scenarios for the future

62
213
218
225
262



Contributors

Ace Victor Franco Aceron is Education Officer at UNICEF Philippines. Working
in the United Nations system since 2013, Ace has been involved in the UN’s edu-
cation outreach activities with previous engagements at UN Academic Impact, a
global initiative for higher education based in the UN Headquarters in New York.
In 2015-16, he was project coordinator for UNESCQO’s Foresight Programme in
Asia-Pacific in Bangkok. This was followed by an international consultancy at
the UNESCO Office in Hanoi, where he supported the monitoring and evalua-
tion of the Gender Equality and Girls’ Education Initiative in Vietnam, and the
development of Office’s country programme and resource mobilization strategy.
Ace is a licensed Social Studies teacher in the Philippines and a research fellow
in disaster preparedness education at the Japan Foundation-Manila. He has a
master’s degree in International Relations from the Graduate Institute of Peace
Studies, Kyung Hee University, Republic of Korea.

Bayo Akomolafe (PhD) is Chief Curator and Executive Director of The
Emergence Network. He is author of These Wilds Beyond Our Fences: Letters
to My Daughter on Humanity’s Search for Home and We Will Tell Our Own
Story. Lecturer, speaker, father and ‘rogue planet saved by the gravitational
pull’ of his wife Ej, Bayo hopes to inspire a diffractive network of sharing within
an ethos of new responsivity — a slowing down, an ethics of entanglement, an activ-
ism of inquiry, a ‘politics of surprise’. Bayo graduated Summa Cum Laude from
Covenant University, Nigeria. Largely trained in a world that increasingly fell short
of his yearnings for justice, and in reconciling his internal struggle to reconnect with
his community, his doctoral research explored Yoruba indigenous healing.

Adriana Arellano has a master’s degree in Social Work and Social Policy
Administration and is passionate about evidence-based policy-making in the
social and education sectors. She was Education Policy Analyst and Policy
Director at the Ecuadorian Coordinating Ministry of Social Development and
consultant to the Inter-American Development Bank and UNASUR prior to join-
ing Grupo FARO, Ecuador, as Research and Knowledge Management Director,
where she supports first-class research quality, promoting internal knowledge
management and implementing research projects. She co-authored several papers
and led studies such as ‘Mas Saber América Latina’, ‘Manabi Sera’ and the
‘MingaLibro’, a methodological innovation to promote collaborative writing.



Contributors  xiil

Mathias Béjean (PhD) is Associate Professor at Paris East University,
Créteil, France, and member of the Institut de Recherche en Gestion (IRG).
His research focuses on the relationships between innovation, design
and management. He is particularly interested in philosophical and for-
mal approaches to design theory, and is presently developing a theoreti-
cal approach to design processes, named D-MES, with Andrée Ehresmann,
mathematician specialist of category theory. He currently teaches design
and innovation management at IAE Gustave Eiffel and ENSCI-Les Ateliers
(Paris Design Institute).

Stefan Bergheim (PhD) is the founder and director of the Center for Societal
Progress, a non-profit think tank based in Frankfurt, Germany. He holds a doc-
toral degree in Economics and worked as an economist in the financial industry
between 1995 and 2008. He published on topics such as The Happy Variety of
Capitalism, created a Progress Index, and led the working group ‘Prosperity,
quality of life and progress’ in the German Chancellor’s 2011/12 ‘Dialogue
on Germany’s Future’. Using futures methods, he developed Quality of Life
Processes, put into practice as Positive Futures — Forum for Frankfurt and in
the German national well-being strategy.

Cristiano Cagnin (PhD), of the Center for Strategic Studies and Management
Science, Technology and Innovation (CGEE), Brazil, was previously a sci-
entific officer at the EU Commission DG Joint Research Centres — Institute
for Prospective Technological Studies. He is an industrial engineer involved
in research, international collaborative projects and consultancy in innova-
tion, business strategy, environment management and cleaner production, and
foresight. He is currently engaged in sustainability, Research, Technology,
Development and Innovation (RTDI) and foresight research and practice,
active on projects related to sustainability across diverse thematic areas, RTDI
and regional coordination and joint programming; and supports policy design
and implementation-making through early identification of emerging issues.
His research interests include alternative ways of increasing interactions and
learning between social stakeholders to bridge the gap between RTDI and indi-
viduals in society, leading to inclusive governance and responsible, sustainable
innovation, production, consumption and living.

Stuart Candy (PhD) is an Associate Professor in the School of Design at
Carnegie Mellon University in Pittsburgh, Pennsylvania, USA. His expe-
riential futures work has appeared worldwide in museums, festivals, con-
ferences and city streets, on the Discovery Channel, and in the pages of
The Economist and Wired. He is a member of the foresight advisory board
at the International Federation of Red Cross and Red Crescent Societies
(Switzerland), and a Fellow of The Long Now Foundation (USA), INK
(India), the World Futures Studies Federation (France) and the Museum of
Tomorrow (Brazil).

Orazio Bellettini Cedefio is a graduate of the Kennedy School of Government,
Harvard University, United States of America, a social entrepreneur, and a



xiv  Contributors

policy researcher who has advised international agencies, civil society organi-
zations and governments on strategies to increase knowledge production,
enhance education quality and transparency. He has trained graduate students
and government officials in local finance, development policies and public
reforms at the Catholic University in Ecuador (PUCE), Latin American Faculty
of Social Sciences (FLACSO) and the University of Murcia, Spain. Orazio is
the Co-founder and Executive Director of Grupo FARO, Ecuador, a think-and-
do tank that promotes the participation of citizens in the strengthening of the
state and civil society. In 2008, he became an Ashoka and Avina Fellow, and
in 2013 was selected by the Rockefeller Foundation as Resident Fellow at the
Bellagio Center. He is the first President of the Ecuadorian Council of Civil
Society Organizations and member of the Steering Committee of the Latin
American Initiative for Applied Policy Research.

Sandra Coulibaly Leroy is Deputy Director of the Programming and Strategic
Development Department at the Organisation Internationale de la Francophonie
(OIF), helping to strengthen the institution’s capacity for strategic thinking.
From 2012 to 2014 she was Deputy Permanent Representative of the OIF to
the United Nations in Geneva after a stint as the organization’s Deputy Director
of Cultural Diversity and Development sector. She holds several postgradu-
ate qualifications in international relations focusing on intercultural relations,
communication and new technologies including an Executive Master’s in inter-
national negotiation and policy from the Graduate Institute of International
Studies in Geneva (IHEID). She lectures at the Art and Communication School
of Paris and University Senghor in Alexandria, Egypt.

Shermon Cruz (PhD) is a professional futurist, a climate reality leader, a certi-
fied business continuity professional and founder of the Center for Engaged
Foresight, Philippines. He is an active member of the World Futures Studies
Federation, the Asia Pacific Futures Network and the Association of Professional
Futurists. Shermon specializes in futures education and research, strategic fore-
sight facilitation, planning, governance, city resilience, crisis management and
policy management. He was a director of the Philippine Center for Foresight
Education and Innovation Research (PhilForesight) and Professor of Futures
Studies at Northwestern University in the Philippines. He was a recipient of the
2013 World Social Science Forum Prize and the International Social Science
Council’s Early Career Social Scientist from the Global South.

Ngarkidané Djidingar is a graduate of the Center of Research and Action for Peace
(CERAP), Ivory Coast, and of St Thomas Aquinas University, Burkina Faso. He
received a MSc in Ethical and Sustainable Economic Development and a BA in
Political and Legal Sciences. Formerly he worked as an international volunteer
for the Organisation Internationale de la Francophonie (OIF) as well as, for the
FAO, OIF and the Global Alliance against Climate Change. Introduced to fore-
sight research and knowledge laboratories by Sandra Coulibaly (OIF) and Riel
Miller (UNESCO), Ngarkidané is ‘passionate about the future’ and has contributed



Contributors xv

to several activities in this context with OIF, UNESCO, Futuribles International
and the Royal Institute of Strategic Studies, Morocco.

Andrée Ehresmann (PhD) (born Bastiani) is Emeritus Professor of Mathematics
at Picardie Jules Verne University, France. She has directed about 50 PhD
students and organized numerous international conferences. She has pub-
lished more than 130 papers in mathematics and in pluri-disciplinary domains:
functional analysis and control problems; category theory (development of
sketches and higher order categories with Charles Ehresmann); elaboration of
the Memory Evolutive Systems (with J.-P. Vanbremeersch), a dynamic model
for multi-scale, multi-agent multi-temporality complex systems, with applica-
tions to Biomathematics and Cognition (the MENS model), including higher
cognitive processes such as creativity and anticipation.

Aidan Eyakuze, an economist, is the Executive Director of Twaweza East Africa,
which enables children to learn, citizens to exercise agency and governments
to be more open and responsive in Tanzania, Kenya and Uganda. Aidan
was appointed to the global Steering Committee of the Open Government
Partnership in 2016 and the Board of the Global Partnership for Sustainable
Development Data in 2017. Aidan has 15 years’ experience as a scenario prac-
titioner in national projects in Kenya, Tanzania, South Africa, Nigeria and East
Africa. He co-leads the State of East Africa Reports publication and facilitates
futures thinking for private sector, civil society and public organizations.

Jean-Jacques Gouguet (PhD) is Professor Emeritus in Economics and Spatial
Planning at the University of Limoges, France. He has been the Scientific
Director of Economic Studies for the Centre de Droit et d’Economie du Sport
(Centre for Sports Law and Economics, University of Limoges) for over 25
years. He has expertise in professional sports economics, territorial analysis,
sectoral analysis and in public policy evaluation. He is a leading expert in
the field of economic impact and social benefit studies of major international
sporting events. He coordinated studies on the Rugby World Cup in 2007,
Euro 2016 (2014 and 2016) and the Olympic and Paralympic Games of Paris
2024 (2016). Founder and Vice-President of the International Association of
Sport Economists (IASE), member of the Editorial Board of the Journal of
Sports Economics (JSE) and of the Journal of Regional and Urban Economy
(RERU), he has authored 10 books and about 150 articles in collective works
or specialized magazines.

Kewulay Kamara is a poet/storyteller, multi-media artist and lecturer. His
work has been featured in 7he New York Times and other major media outlets.
Kewulay has performed at several prestigious centres including the Cathedral
of St John the Divine, the Museum of Natural History and Oxford University,
and participated in the People’s Poetry Gatherings, and the Geraldine R. Dodge
Poetry and Langston Hughes Festivals. He directed the epic poetry documentary,
In Search of Finah Misa Kule, and the companion book, Word in the Belly of the
Word. He has published scholarly articles in the Journal of Future Studies and



xvi  Contributors

gave a Ted TEDxUNC Talk on the uses of storytelling and foresight. Kewulay
conducts Future Literacy workshops, participates in international foresight con-
ferences and uses foresight tools in live performance. Kewulay Kamara is the
founder/executive director of Badenya, Inc., an arts-presenting organization in
New York, and Dankawalie Secondary School in Sierra Leone.

Geci Karuri-Sebina (PhD) has been Executive Manager at South African Cities
Network since 2011. She previously worked with National Treasury, South
Africa; the Council for Scientific and Industrial Research, South Africa;
Human Sciences Research Council, South Africa; and the University of
California Los Angeles (UCLA) Advanced Policy Institute, United States
of America. Geci holds master’s degrees in Urban Planning and Architecture
from UCLA, and a PhD from the University of Witwatersrand, South Africa.
Her interests range from development foresight, policy, planning and practice
topics, particularly relating to urban governance, the built environment and
innovation systems. She has two decades’ experience working and publishing
in these fields. Her most recent publication is the book Innovation Africa.

Per M. Koch is a senior adviser at Innovation Norway, a Norwegian agency
for innovation. He has been working on industrial and social innovation and
research and innovation policy since 1991, in the Norwegian Ministry of
Education and Research and the Research Council of Norway. He was the
leader of STEP, a Norwegian research institute for innovation research. He
has been a member of the OECD Committee for Science and Technology,
and chaired the OECD working party on international S&T collaboration for
Global Challenges (STIG). He led the EU research project Publin, on innova-
tion in the public sector.

Nisreen Lahham (PhD) is the founder and Head of Futures Studies Forum for
Africa and the Middle East (FSF), and an advisor for GIZ at the programme
Adaptation to Climate Change in the Water Sector in the Arab Region
(ACCWaM) and the Nexus Dialogue Programme. Previously, she was the
Executive Manager of the Center for Futures Studies (CFS) in the Cabinet
Office, Government of Egypt. Nisreen is a member of the International Panel
of Futurists (PIP), a member of the Egyptian Futures Studies Council, and an
editor of North Africa Horizons Newsletter. Her interests relate particularly
to environmental planning, sustainable development, water and food security,
and green communities. She has BSc in Architecture from the University of
Jordan and PhD in Engineering from Ain Shams University in Cairo.

Lydia Garrido Luzardo is a social anthropologist specializing in Social
Change, Sustainable Development and Anticipation. She is a research profes-
sor at FLACSO Uruguay (Facultad Latinoamericana de Ciencias Sociales)
and Associate Director of the Future Laboratory (Laboratorio de Futuros) at
FLACSO. As a practitioner of anthropology of anticipation, her focus is on
emergent processes in contemporary societies, with the objective of generat-
ing knowledge to strengthen decision-making capacities. She is the articulator



Contributors  xvii

of the Uruguayan Node of the Think Tank — the Millennium Project, Global
Futures Studies & Research, and member of its Planning Committee. A
founding member of RIBER (Iberoamerican Foresight Network), she is also
involved with the UNESCO Global/Local Anticipatory Capacities Project as
researcher and consultant.

Matthew Giuseppe Marasco is a Hallmark Research Scholar at La Trobe
University in Melbourne, Australia. He completed an internship with the not-
for-profit Australian Futures Project in 2015, was a La Trobe University del-
egate to the 9th UNESCO Youth Forum in Paris in 2015 and was an intern
in the UNESCO Social & Human Sciences Sector in 2016. He is also a con-
sultant in results based planning, monitoring-evaluation and corporate social
responsibility.

Edmund Matotay is currently a senior programme management officer and pro-
fessional advisor currently working with Norwegian Church Aid in Tanzania.
NCA works with people and organizations around the world to eradicate pov-
erty and injustice. Before joining NCA Edmund worked with Natural Resource
Governance Institute (NRGI) as a Country Officer. NRGI is a global organi-
zation dealing with research and policy on petroleum, gas and mining. Prior
to NRGI, he worked with the Society for International Development (SID)
as a Programme Manager responsible for programmes management, research,
training, publications and policy dialogues. Before SID Edmund worked for
three and half years with Oxfam GB as a Researcher where he was responsible
for programmes research cycles, sector analysis and intellectual support for
programmes across the country. Prior to Oxfam GB Edmund spent ten years
at Mzumbe University as a lecturer, trainer and a consultant in the Faculty
of Public Administration and Management. He has published a book, book
chapters, and journal papers in peer-reviewed outlets across a range of fields
including: social security, public health, mobile telecommunications for devel-
opment, agriculture, value chains, voices, inequalities, etc. His most recent
publication is in the journal Development entitled ‘Inequalities and Structural
Transformation in Tanzania’. Edmund holds a master’s degree in Public
Administration from the University of Agder, Kristiansand Norway, and a
Postgraduate Diploma in Socioeconomic Analysis for Development from the
University of Rotterdam and the Institute of Social Studies, Holland.

Riel Miller (PhD) is one of the world’s leading authorities on the theory and
practice of ‘using-the-future’ to change what people see and do. He has pio-
neered efforts to develop Futures Literacy and Anticipatory Systems thinking
as requisite elements of new strategies to enhance humanity’s capacity to be
free. He is recognized as an innovative and globally experienced teacher and
project initiator, designer and manager. Riel started his career at the OECD
in 1982. During the mid-1980s he was a senior manager in the Ontario pub-
lic service (Ministries of Finance; Universities; and Industry). From the mid-
1990s to 2004 he returned to the OECD to work in the International Futures



xviii  Contributors

Programme. He founded xperidox, an independent consultancy in 2005. In
2012 he was appointed Head of Foresight at UNESCO.

Ivana Milojevi¢ (PhD) is a researcher, writer and educator with a trans-disci-
plinary professional background in sociology, education, gender, peace and
futures studies. Since the early 1990s, she has delivered speeches and facili-
tated workshops for governmental institutions, international associations and
non-governmental organizations. She has been a visiting and adjunct professor
at universities in Europe, Asia and Australia and is currently co-director of
Metafuture, an educational think tank which explores futures-oriented issues.
Milojevi¢ is the author of over 70 journal articles and book chapters, as well as
the author, co-author and/or co-editor of a number of academic books.

Kacper Nosarzewski (MA) is a partner at Warsaw-based foresight consultancy,
4CF, and a member of the board of the Polish Society for Futures Studies.
He works as a consultant in strategic foresight to international institutions such
as UNESCO, UNDP, businesses and NGOs. In addition to projects in the field
of national security, business strategy and public policy, he is managing a pro-
ject aimed at introducing future-oriented education components into Polish
and European school and university curricula. He is a graduate of the University
of Warsaw, where he also taught digital humanities in transdisciplinary liberal
arts programmes. He currently teaches strategic foresight and analysis at the
Polish Naval Academy.

Roberto Poli (PhD) is the first UNESCO Chair in Anticipatory Systems,
University of Trento, Italy. He teaches futures studies and philosophy of science,
is President of -skopia, a start-up of the University of Trento offering anticipation
services on a professional basis and is a fellow of WAAS — World Academy of
Art and Science and STIAS—Stellenbosch Institute for Advanced Study. Poli is
Director of the master’s programme in ‘Previsione sociale’ (Social Foresight) of
the Department of Sociology and Social Research at the University of Trento,
editor-in-chief of Axiomathes (Springer), editor of the series Categories (De
Gruyter) and Anticipation Science (Springer), and member of the editorial board
of five journals, including Futures and European Journal of Futures Research.
Poli has published five books, edited or co-edited more than 20 books or journal
special issues and published more than 250 scientific papers.

Martin Rhisiart ¥ (PhD) was Professor of Strategy and Innovation at the
University of South Wales, UK, and Director of the Centre for Research
in Futures and Innovation. Martin designed and delivered a range of inter-
national research projects on strategic foresight and innovation. His futures
work was funded by a range of national and international bodies, including the
UK Commission for Employment and Skills, Arts and Humanities Research
Council (UK), DG Research (European Union), Department for Enterprise,
Jobs and Innovation (Republic of Ireland), and the Welsh Government. Martin
died at the age of 43 in June, 2017. A terrible loss for his family and all of his
colleagues. We are grateful for his contributions to this volume and for his
engagement with the development of Futures Literacy over the last decade.



Contributors  Xxix

Pierre Rossel (PhD) is a Swiss anthropologist with 23 years of experience
researching and teaching at the Swiss Federal Institute of Technology in
Lausanne. His expertise is in the field of technology assessment/technol-
ogy foresight, with an emphasis on the renewal of foresight methodologies
and concepts, in particular, weak signal analysis, ‘thick presents’, backcast-
ing approaches, anticipatory issues; applications and mandates regarding
the emergence of new pervasive forms of ICTs (IoT, blockchain, Big Data,
bots, etc.); support for innovative projects in micro-nano technologies,
cleantech, the industry 4.0 transition, and related regional and urban man-
agement challenges.

Jennifer Rudkin (PhD) is a designer and researcher, trained at the ESADSE
(Ecole great Supérieure d’Art et de Design de Saint-Etienne, France) and at
RISD (Rhode Island School of Design, Providence, USA). She holds a PhD
in Design from the Politecnico di Milano, Italy. Currently working on Design
for Policy for the Joint Research Centre of the European Commission (EU
Policy Lab), her interests focus on developing a design activity that partici-
pates in current emerging social and societal issues. Prior to joining the EU
Policy Lab team, she taught design at the Design School of East China Normal
University in Shanghai, China and worked on the direction and coordination of
international projects, events and workshops at the intersection of Design and
Foresight, notably on the Future of Work, on Drawing Food Futures and on the
development of Futures Literacy Labs at UNESCO.

Nicolas Simard is a Canadian diplomat with expertise in public policy devel-
opment, strategic analysis, foresight and strategic planning, managing major
development programmes, Sub-Saharan Africa and South Asia. Since 2004,
he has worked with the Canadian International Development Agency (CIDA)
in the Directorate of Democratic Institutions and Conflict on the Agency’s
strategy for assisting fragile states and was responsible for coordinating the
strategic planning of CIDA’s bilateral and regional programmes in West and
Central Africa. At the Department of Canadian Heritage (PCH) he designed and
implemented the International Strategic Framework. He was Deputy Director
of Canada’s Assistance Program in Bangladesh and most recently, Director
and Head of the Office of the International Organization of La Francophonie
(OIF) in Paris where he helped to set up a new strategic oversight and foresight
function.

Ilkka Tuomi (PhD) is Founder and Chief Scientist at Meaning Processing Ltd.,
Finland. He has written books on artificial intelligence, theory and practice of
intelligent organizations, information society, computer networks, and innova-
tion theory, as well as over 40 scientific articles. He has a degree in Theoretical
Physics from the University of Helsinki, and a PhD in adult education from
the same university. His areas of interest include next-generation foresight
models, anticipatory systems, knowledge creation theory, innovation and tech-
nology studies, R&D&I policy, and the new economics and sociology of infor-
mational value production models.



xx Contributors

Jean-Paul Vanbremeersch holds a medical degree in Geriatrics-Gerontology
and a university diploma in the field of dementia and cognitive disorders. From
1977 to 2015 he ran his own independent medical practice and has served as
a coordinating physician in a geriatric institution since 2004. Since 1986, with
Mrs A.C. Ehresmann, he has published work on the theory of Evolutionary
Memory Systems, with applications to cognition (MENS Model), aging and
anticipation. He is also co-author of the book Memory Evolutive Systems.



Foreword

Audrey Azoulay, Director-General of UNESCO

There is no debate that we are living at a time of exceptional innovation. In so
many areas, human ingenuity is breaking old barriers to invent new cures for
disease, new means of communicating, new ways of organizing business and life.
We see innovation occur when people face both terrible challenges and inspira-
tional opportunities. In this context, I believe that understanding why and how to
‘use-the-future’ becomes all the more important.

As the French philosopher and sociologist Edgar Morin pointed out, much
pain, even conflict, arises from the contradictions we all experience between
living in a complex, dynamic and creative world and the rigid, sometimes deter-
ministic, frameworks we use to understand this reality and its evolution, as well
as the choices it offers.

This is why being ‘future literate’ is so important. This is about understanding
the nature of the future and the role it plays in what we see and do. Evidence shows
that people can change how and why they think about the future. Developing this
capacity to imagine can be a powerful tool for catalysing change today. Becoming
more skilled at designing the systems and processes used to imagine tomorrow is
an essential part of empowering women and men with the ‘capacity to be free’,
as developed by Martha Nussbaum and Amartya Sen, to craft new approaches to
more inclusive and sustainable development.

Transforming the Future: Anticipation in the 21st Century exemplifies
UNESCO as the laboratory of ideas for the United Nations, raising new questions
today by changing our understanding of tomorrow. There can be no assurances
that the choices we make today will create a better tomorrow — but we can become
better able to harness our imagination to grasp the potential of the present and
craft ways to act that are consistent with our values. This book opens a new field
for innovation in exploring how humanity can live better with the uncertainty and
creativity of a complex evolving universe for the benefit of all.

Audrey Azoulay, 24 November 2017
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Introduction

Futures Literacy: transforming the future

Riel Miller

Imagine, for a moment, that you are a physicist doing research in the early years
of the 20th century. Your field of study is advancing by leaps and bounds, includ-
ing new theories about subatomic particles. Only there seems to be no way to test
your ideas because you lack the tools needed to conduct the appropriate experi-
ments. Then, some of your colleagues come up with an idea for an ‘accelerator’
that visibly records the results of particles colliding with other particles. It is an
amazing and complicated machine that was invented and refined over a number of
years by bringing together many theoretical and technological advances (Bryant,
1994). But once the accelerators start being built you are in possession of a tool
for revealing the invisible. You are able to test your hypotheses by running practi-
cal experiments. You can even explore new theories by simulating some of the
conditions of the universe just moments after the Big Bang.

Now imagine that you are a social scientist in the early years of the 21st century
trying to understand a key component of another ‘universe’, the realm of human
decision-making. Specifically, you are interested in the ways in which the future
plays a role in choices meant to improve the human condition. The challenge is
not exactly the same as testing your theories by smashing atoms, but it is not as far
removed as it might seem. Today, like when the accelerator was invented, there
appears to be a convergence of different theories and tools that enable a better
understanding of why and how people ‘use-the-future’.! This confluence is made
up of many pieces, spanning advances in complexity theory to breakthroughs in
the design of innovation processes. But the key for understanding why and how
the future is used is anticipatory systems (AS) theory (Rosen, 1985; Poli, 2014;
Fuller, 2017; Nadin, 2016).

This piece of the puzzle is central. In a way that parallels the theories that led
to efforts to run experiments for detecting sub-atomic particles, anticipatory sys-
tems theory proposes the potential existence of different kinds of future, sparking
the search for methods to detect these largely unimagined and invisible elements
of the world around us. Both are quintessential scientific endeavours (Schneider,
2012), only the future, unlike sub-atomic particles, does not actually exist.? In this
sense, the hypothesis that there are different kinds of future and that it is feasible
to invent ways of generating the evidence needed to test such a hypothesis is more
daunting than hypothesising and searching for sub-atomic particles. Hunting for
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different kinds of futures runs directly into the obstacle that by definition the
future cannot exist in the present, since if it did it would no longer be the future
but the present. And yet, as everyone knows, the future plays a role in the present.
How can something that does not exist have an impact?

One answer to this problem is the idea of anticipation. The future does not
exist in the present but anticipation does. The form the future takes in the present
is anticipation. Thus, the integration of the later-than-now, be it a millisecond
or a millennium, into the present is achieved through various kinds of anticipa-
tory systems and processes (Miller and Poli 2010; see also Chapter 2). Taking
an anticipatory systems (AS) perspective on the integration of the future into the
present is the starting point for the formulation of a framework for connecting the
theories and practices of “using-the-future’. And this in turn is the foundation for
defining and exploring the capability to ‘use-the-future’, for different reasons and
in a variety of ways, called here Futures Literacy (FL).

A better understanding of FL depends on advances in both the theory and prac-
tice of anticipation. Developments in the theory of anticipatory systems (AS) lead
to hypotheses about different kinds of anticipation. Developments in anticipatory
practices put AS to use and thereby enable the testing of hypotheses about such
systems. As is typical of this kind of gradual and fragmented process of coales-
cence around a set of shared ideas and observations, the process does not follow a
linear sequential path. What it means to be ‘futures literate’, or capable of under-
standing and applying AS, is also emergent (Miller 2007, 2011). People’s fictions
about the later-than-now and the frames they use to invent these imaginary futures
are so important for everyday life, so ingrained and so often unremarked, that it is
hard to gain the distance needed to observe and analyse what is going on.

Yet, as with all discoveries, it is the world’s richness and mystery that con-
fronts the prisons of our minds, helping us to overturn the old frames and create
new ones. In such circumstances, at least initially, people often search in vain to
understand and overcome a problem that is inherent to the very system they are
trying to fix. To cite Wittgenstein,

Getting hold of the difficulty deep down is what is hard. Because if it is
grasped near the surface it simply remains the difficulty it was. It has to be
pulled out by the roots; and that involves our beginning to think in a new
way. The change is as decisive as, for example, that from the alchemical to
the chemical way of thinking. The new way of thinking is what is so hard to
establish. Once the new way of thinking has been established, the old prob-
lems vanish; indeed, they become hard to recapture. For they go with our way
of expressing ourselves and, if we clothe ourselves in a new form of expres-
sion, the old problems are discarded along with the old garment.
(Wittgenstein, 1984)

The UNESCO FL Project, started in late 2012, is an ongoing effort to get hold
of the difficulty ‘deep down’ by engaging in the conventional scientific pincer
movement — combining theory and practice. Over the course of more than 30
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collaborative and innovative on-the-ground experiments (Figure 0.1), combined
with relevant expert gatherings in different parts of the world (Miller, 2014,
2015), this project has been able to advance along both theoretical and experi-
mental lines.

The Futures Literacy Framework (FLF) presented in Chapter 1, as a way
to understand FL, builds on both the theory of AS, called the Discipline of
Anticipation in Chapter 2, and extensive insights from practical experiments in
thinking about the future, covered in Chapters 4 and 5. The FLF delivers a clear
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analytical approach to defining what a futures literate person is able to do. The
FLF does this by providing a descriptive mapping of the ontological and episte-
mological attributes of anticipatory activities as specific anticipatory assumptions
(AA). AA are the most basic component of anticipatory activities: these assump-
tions are necessary for all ‘uses-of-the-future’ because ‘imagination’ can only be
elaborated on the basis of the underlying assumptions.> Conscious human AA
include choices about what kind of future to anticipate and which methods to use
to think about a particular kind of future. AA, as will become clear in later pages,
may even be applied to non-conscious anticipation. In this universe, anticipation
is a ubiquitous activity and the AA needed to describe the diversity of specific
‘uses-of-the-future’ covers a range of great breadth and depth.

This means that research into AA can be undertaken in many different ways
across many different fields, ranging from mathematical biology (Rosen, 1991)
and the creative economy (Henry and Bruin, 2011) to psychology (Sutter, 1983)
and sociology (International Sociological Association, 2016). The research task
undertaken in this book however, does not focus on depicting or analysing AA
from a historical or cultural perspective. Rather, the challenge addressed over the
following pages is that of describing the AA underpinning FL as it is practised —
most often unknowingly (futures illiteracy) — around the world today. These AA,
exposed by the research conducted for this project, display a rich diversity of
contexts and human participants, but only cover a sub-set of all the AA that can
be found in the immense number of anticipatory activities and systems around us.

Transforming the Future: Anticipation in the 21st Century provides a frame-
work and evidence regarding the attributes of FL, as a conscious human capability.
The research is concentrated on how to define and assess the extent to which
someone has or can become futures literate by collecting evidence of her capacity
to understand the nature and role of the AA needed to ‘use-the-future’ in practice.
The task is specified on the basis of the analytical precision made possible by the
FLF that was developed for this project. The ambition is to explore the diversity
of FL around the world today. With this purpose in mind, as discussed in detail
over the following chapters, an innovative ‘knowledge laboratory’ was developed
to produce evidence of people’s AA and thereby the extent to which they can
become or are already futures literate. This specially designed lab is a practical
method for detecting people’s AA as they use different anticipatory systems.

The effectiveness of the ‘knowledge laboratory’ approach, explained in
detail over the following chapters, arises from the power of learning processes
to expose what people know and can come to know. Conducting scientific
research using learning processes is nothing new (Kuhn, 1970; Fleck, 1979;
Argyris and Schon, 1996; Knorr Cetina, 1999; Bateson, 2000) but the knowlab
approach pioneered here called for the harnessing of a wide range of tech-
niques, from action-learning (Lewin, 1946; Chiu, 2003; Macdonald, 2012)
and collective intelligence (Weschsler, 1971; Lévy, 1997; Yu, Nickerson and
Sakamoto, 2012) to creativity heuristics (Yilmaz and Seifert, 2011) and the
many techniques of ‘real world research’ (Robson, 2002). Similarly, consid-
erable innovative and inter-disciplinary effort was required to bring together
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the different and emerging strands connecting AS theory to developments in
the theories of complexity, ontology, social science, and human agency (see
Chapter 1). But perhaps the most significant contribution of this book is the
bringing together of these two strands of social science, the ‘knowlabs’ method-
ology for generating evidence of people’s AA and AS theory for understanding
how people ‘use-the-future’, in order to invent a new general-purpose research
tool, here called Futures Literacy Laboratories (FLL).

This general-purpose tool was then put to the test in a more narrowly focused
version, tailored to the needs of the UNESCO FL Project to explore a wide range
of AA and in particular those that are outside the boundaries of conventional ‘uses-
of-the-future’. This customised FLL tool is called an FLL-N. The ‘N’ stands for
‘Novelty’ (Bergson, 1913; Bergson and Mitchell, 2005; Tuomi, 2017) and reflects
the specific research requirements of the UNESCO FL Project to cover a large
range of different AA, including those that generally only appear once people have
acquired a certain degree of FL. The FLL-N is just one example of how FLL can
be customised, as explained briefly below and in more depth in Chapters 1, 4 and 5.
The book as a whole also provides considerable detail on all these issues, including
more ‘players’ from the supporting cast of methods and tools that contributed to
the research. But before plunging into the intricacies of the FLF in Chapter 1 and
the details of the case studies that explore FL around the world, two stage-setting
points merit concise elaboration in this introduction: one is the general-purpose
research tool (FLL) and its customised version, the FLL-N, specially designed for
conducting experiments targeting AA and novelty around the world; the other is a
succinct overview of the main findings of the project so far.

An experimental approach: Futures Literacy Laboratories-
Novelty (FLL-N)

Building a time-machine, even if such a device were feasible, would not help
conduct experiments aimed at discovering and analysing the attributes of con-
scious human anticipation. This is because FL as a capability is not about the
accuracy of predictions or determining the success or failure of efforts to impose,
colonial fashion, today’s idea of tomorrow on tomorrow. A time machine would
be useful for that task. But the attributes that describe when someone is futures
literate are not those of prescience, perfect preparation and planning, like some-
how always being able to pick the horse that is going to win the race. Rather
the task when describing FL is to reveal the anticipatory assumptions (AA) that
determine why and how futures are imagined. Anticipatory activities require
AA, the basic parameters of the models that make anticipating the future fea-
sible. With respect to ‘using-the-future’, AA are like the particles exposed by
an accelerator in a physics lab — elements of the underlying structure behind the
surface of appearances. AA describe in specific terms the contours and function-
ing of anticipatory systems (AS). Different AA generate different ‘imaginary’,
not-yet-existent futures — including, as will be explained in Chapter 1, different
‘kinds’ of future.
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In order to describe conscious human anticipation AA are essential, even when
the AA are tacit and the role played by the imaginary future is obscured by a
lack of appreciation of the nature and differences of anticipatory systems (AS).
This means that the task of researching FL as a human capability requires some
method for arriving at descriptions of people’s AA. But, since these AA are often
imperceptible, even uninvented and unattainable without prior acquisition of the
capability to “use-the-future’, the key methodological step is to find an approach
that actually involves learning to be futures literate. As with other capabilities
such as reading and writing, FL is a skill that can be revealed and obtained through
learning processes. Such learning processes, as Dewey (1997) pointed out long
ago, always begin with a disruption or realisation that there is something we do
not know or do not understand (Miettinen, 2000; Tuomi, 2005). With respect to
FL, what we do not know, or at least do not think about very often or in much
depth, are the answers to the questions: “What is the future?”, and “What methods
do we use to ‘know the future’?” Most of the time, given people’s ‘futures illit-
eracy’, these questions are not even posed.

The following pages touch on many reasons for such ‘futures illiteracy’ and
why in today’s world it is difficult to answer the two basic FL questions. But the
main point, at the outset of this book, is that it is difficult to study or develop a
capability when people rarely ask themselves “What is the future and how do I
use it?” They are not well positioned to provide evidence regarding the extent of
their capabilities. Their anticipatory assumptions, systems and processes remain
implicit, a form of tacit knowledge that frames much of what they see and do, but
without them being aware — in this sense it is ‘invisible’. Which is why, if the aim
is to gain a better understanding of FL, we need to first develop and deploy both
a descriptive analytical framework, the Futures Literacy Framework (FLF), and
a general-purpose research tool, Futures Literacy Laboratories (FLL). Bringing
these two pieces together offers one way of rendering largely ‘invisible’ con-
scious human anticipation more ‘visible’ —a way that is particularly well suited to
the goals of the UNESCO FL Project (for more detail see Chapter 4).

The appropriateness of FLL for this project should not, however, be construed
as a claim that there is only one approach to detecting AA. Many other methods
are available for identifying, classifying and analysing AA. For instance, psy-
chologists gather data on hope and fear, drawing attention to basic AA like a
person’s belief that they will be alive tomorrow. Another common AA is when
politicians, voters, economists and educators all imagine the future based on the
belief that education is the best stepping stone to tomorrow’s jobs. Familiar situ-
ations also routinely expose people’s AA, as when people flee a location because
the weather service predicts the imminent arrival of a hurricane. As already noted,
detailing and collecting the many AA that shape the futures people imagine can be
done using a wide variety of methods, from historical analysis and anthropologi-
cal studies to subjective point-of-view surveys and textual analyses. The choice
of method depends on the specific scientific goals and the specific contextual
relevance/feasibility of deploying one tool as opposed to another. Here, given the
focus on the capacity to use-the-future (FL) the emphasis has been on FLL.
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Chapters 1 to 5 provide considerable detail regarding FLL as one general-
purpose approach to generating evidence of people’s AA. FLL are an effective
tool for detecting and inventing AA because FLL are designed in such a way
that people engage directly with AS as the means for thinking collectively about
the future of a topic that is meaningful to them as a group. Because FLL are
collective intelligence processes that make tacit AA explicit through learning,
it is a process that must always be collaboratively designed to take into account
‘local’ contexts. This means that independent of the specific research or instru-
mental goals of a particular FL Lab, for instance the future of the Sustainable
Development Goals, the process whereby people are brought together to think
about the future must be customised from the perspective of creating a learning
environment. FLL as a general-purpose tool for revealing AA can only work if
the learning process can tap into what participants in the laboratory believe and
feel about the future.

Consequently FLL are only effective when the selection of participants, topic
definition, physical setting, sequencing of the agenda, and learning heuristics are
co-determined on-location by teams of designers and facilitators (see Chapter 4
for more on design issues). Such customisation is essential if FLL are to generate
relevant and observable learning about both the topic of the lab and FL as a capa-
bility. The necessity for local customisation is also a virtue if the aim is to develop
a tool for revealing AA that can be applied to a very wide and diverse range of
settings around the world. Such is the case for FLL and one of the main reasons
why it is an appropriate methodology for the UNESCO FL Project. By design,
FLL as action-learning processes must be made to measure, adapted for specific
contexts, whatever and wherever that might be.

At the same time, on the basis of the specification of process outcomes and
research targets made possible by the analytical precision of the FLF, it becomes
practical to develop sub-categories of FLL designed to achieve specific goals.
The FLL-N deployed by this UNESCO FL Project are a case in point. Extensive
details can be found in Chapters 1, 4 and 5. Here, it suffices to note that the FLL-N
is built on the foundation of the general-purpose FLL with the additional research
task of spanning AA that reach from the conventional to the novel. Once again,
over thirty of these FLL-N have been run since 2012 (see Figure 0.1).

Findings so far: proof-of-concept achieved

The exploration of the theory and practice of FL that is reported in this book has
produced four clear findings:

1 People around the world do indeed deploy anticipatory systems and pro-
cesses. The FLL conducted for this project provided evidence that people
can identify and change their anticipatory systems and the AA that underpin
such systems. In this sense the effort to research the attributes of FL was
successful, that around the world and at all levels of decision-making there
are communities-of-practice that deploy anticipatory systems and practices in
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order to make decisions. For the most part, these decision-makers engage in
anticipatory activities without an explicit awareness of the theory and prac-
tice of thinking about the future. In other words, they are futures illiterate
and the methods applied in order to integrate the future into decision-making
are generally ad hoc and lack explicit and tested theories of anticipation and
related design principles for applied anticipatory activities.

2 The general analytical Futures Literacy Framework (FLF) that emerged as
part of this project does provide an effective theoretical foundation for the
practical task of exploring humanity’s largely invisible conscious antici-
patory activities. The findings in this book show that the FLF provides a
coherent analytical terrain that helps reveal and map people’s anticipatory
activities. The FLF enables: (1) the development of FL (the capacity to
anticipate), (2) research into what constitutes FL, and (3) how to assess and
improve the design principles used to co-create processes like FLL that are
meant to improve both anticipatory practice and research. In addition, the
FLF highlights the relevance of anticipatory systems research beyond indi-
vidual conscious human “use-of-the-future” in fields ranging from political
science and economics to biology and psychology.

3 The general purpose FLL tool is effective at identifying AA in a wide variety
of contexts and the special purpose tailored FLL-N is effective at generating
evidence of AA across a wide range of anticipatory systems. Actually, run-
ning over 30 of these experiments also provided important new insights and
evidence concerning the design principles that make FLL and FLL-N effec-
tive approaches to understanding why and how people anticipate. This latter
finding is two-fold, since it shows that the FLF is useful for designing tools
for understanding anticipation and that such tools can be custom-designed
to reveal specific aspects of people’s AA. In this respect, this book both
explores the design requirements of processes meant to develop FL and sug-
gests directions for further research into the principles and rules for designing
and running such processes. Looked at from the perspective of an innovation
cycle, FLL are ready to move from the proof-of-concept phase to the proto-
typing phase.

4 Building on a preliminary conclusion regarding the current state of FL in the
world, it looks like conscious human anticipatory activities fall into two broad
and unequal camps. On one side is the large and dominant set of activities com-
posed of an old deterministic and reductionist paradigm for conceiving and
organising human agency. On the other side are traces, perhaps weak signals,
of a new paradigm for understanding why and how to ‘use-the-future’ —
with significant implications for reconceptualising the nature and exercise of
human agency. This implies that there is significant potential for UNESCO
and other governmental and civil society organisations to collaborate in the
creation of networks capable of undertaking the formalisation and deploy-
ment of FL as a new and more effective approach to linking anticipation and
decision-making. Even at a proof-of-concept level the findings reported here
show the power of FL to overcome poverty of the imagination, a worldwide
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scourge at the moment, and develop new sources for the invention of hope,
an essential ingredient for peace. The ambitions of Agenda 2030 and the
many fears that find expression in today’s hate-filled current events point
to the importance of stepping-up efforts to conduct the research and build
the networks, at global and local levels, needed to foster FL. In this respect
UNESCO could play a catalytic leadership role in changing the conditions of
change by advancing FL, a new approach to anticipation in the 21st century
that might transform the future.

This introduction is not the place to plunge into a detailed discussion of topics that
are present throughout this book and call for much further research as well. Suffice
it to point out that the evidence collected here confirms, at a proof-of-concept level,
that people’s anticipatory activities can span distinct anticipatory paradigms. And
that revealing this requires tools that are capable of making heretofore-invisible
aspects of anticipation perceptible. This, in turn, offers preliminary support for the
proposition that humanity could learn how to ‘use-the-future’ in a more diversi-
fied way or become more futures literate. Overall these findings suggest that the
theory and practice of anticipation in the 21st century may be poised to transform
the way the future is used. Not just by offering improvements in the futures people
imagine, but crucially in why and how people anticipate. In short, changing the
way the future is used holds out a promise of changing the future.

These overarching findings also point to a more speculative intuition: that the
cultivation of FL as a capability has the potential to change the way human agency
is conceived and exercised, opening up new opportunities for humanity to take
advantage of complexity and emergence in all its forms. This, in turn, points to an
even more speculative scenario or imaginary future in which humanity adopts a
different frame for understanding its role in the emergence of the collective condi-
tions that provide part of the context for the resilience of our species. The gist is a
dual hypothesis: first, that being futures literate improves the ability of people to
sense and make-sense of novelty, including the richness of ephemeral time-space
unique phenomena; and second, that this enhanced ability to appreciate, even cul-
tivate complexity, for instance as ‘ontological expansion’ (Tuomi, 2017), might
enable humans to adopt strategies intended to improve our prospects for resilience
as a species by using the gift of human agency in ways that are more balanced
between planning and creative spontaneity, between continuity based insurance
of risk and diversification that embraces uncertainty.

Outline of the book

Chapter 1 elaborates the FLF in detail, spelling out the parameters for defining FL
and then how such a frame can be used to design relevant research processes and
research agendas. Chapter 2 focuses on anticipatory systems issues, developing the
idea ofaDiscipline of Anticipation. Chapter 3 proposes a critical stepping-stone from
experiments that offer proof-of-concept evidence of FL to more rigorous prototype
testing based on a mathematical approach that formalises what happens in FLL.
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This is potentially a breakthrough for both evaluating the accuracy of the FLF as
a way to describe FL and assessing the effectiveness of different FLL designs.
Chapter 4 explains the design principles that inform the operational co-creation of
FLL-N as a tool for revealing and mapping FL. Chapter 5 contains summaries
of 14 FLL-N case studies. Chapters 6, 7 and 8 present parallel methodological
and analytical developments that reinforce the proposition that the emergence of
the theory and practice of FL as a capability is part of humanity’s practical efforts
to find new ways to reconcile our understanding of human agency with the wonder
of our complex emergent universe.

Notes

1 Throughout this book the phrase ‘use-the-future’ is presented in single-quotes in order
to underscore two points. One is that strictly speaking, since the future does not exist in
the present, it cannot be used. In other words, this phrase is shorthand for engaging in
anticipatory activities. Two, and the reason for still using the phrase despite the risk of
sowing confusion, is that it is important to draw attention to the fact that humans instru-
mentalise the future. Anticipation is used for many purposes and in many ways — this is
the meaning of ‘use-the-future’.

2 Today there is some speculation about so-called ‘block time’, in which the past, present
and future all coexist. Nevertheless, for the moment, at a practical level even if the future
may exist simultaneously with the present, it is not accessible (Tibbs, 2017).

3 In the case of non-conscious anticipation, discussed in greater detail in Chapters 1 and 2,
the terms ‘imagination’ and ‘anticipatory assumptions’ may seem somewhat inappro-
priate. How does a tree imagine or have AA? Despite the strangeness of applying
such terms to non-conscious living organisms there is a pertinent similarity. The
inventiveness of evolutionary processes and the encoding that occurs through genetic
and instinctual codes can be seen as being analogues of conscious imagination and
assumptions.
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1 Sensing and making-sense of
Futures Literacy

Towards a Futures Literacy
Framework (FLF)

Riel Miller

Futures Literacy (FL) is a capability. A futures literate person has acquired the
skills needed to decide why and how to use their imagination to introduce the
non-existent future into the present. These anticipatory activities play an impor-
tant role in what people see and do. Developing a detailed description of this
capability to ‘use-the-future’ calls for an analytical framework that can clarify
the nature of different anticipatory systems and guide both research into FL and
its acquisition as a skill. Such a framework is presented in this chapter, focusing
on the sub-set of anticipatory systems and processes that humans use when they
consciously imagine the future.

The first section briefly presents a case study in order to introduce the key
concepts of the Futures Literacy Framework (FLF). The second section spells
out some of the main analytical challenges that the FLF is meant to address given
that FL is as an emergent and evolving capability. The next section describes the
FLF in detail, explaining the different ontological and epistemological categories
that are used to map FL. The fourth and final section provides two illustrations
of how the FLF can be used. The first part explains how the FLF can be used to
situate and design Futures Literacy Laboratories (FLL), a general-purpose tool
that reveals anticipatory assumptions (AA), and then a more specific task-oriented
sub-category of FLL designed specifically for the research agenda of this project
regarding novelty, the FLL-N. The second part discusses how the FLF can be
used to situate the theory and practice of Future Studies (FS) in ways that clarify
why particular tools are more or less appropriate for specific tasks as well as
pointing to the potential to both deepen and enlarge the discipline beyond the
boundaries of currently dominant theory and practice.

Searching for Futures Literacy in Sierra Leone

In early 2014, in the aftermath of a horrific civil war, but before the devastation of
the Ebola epidemic, UNESCO organised a FLL-N in Freetown, Sierra Leone (Case
Study 5 in Chapter 5). The Lab was designed to explore the transition from ‘youth’
to ‘adult’ in the Sierra Leone of the future. On the face of it this task involved one
of the most universal ways of ‘using-the-future’: imagining ‘growing-up’. Age
progression is the familiar model we apply when we imagine that a crawling baby
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will learn to walk. Personal experience has forged this frame, we all know that in
due course — assuming nothing unusual happens — the baby will ‘grow-up’, which
is why we do not chastise a baby for not yet knowing how to walk. Nor do we
apply intensive remedial therapy because we are worried that crawling will impede
walking. We make sense of the crawling baby through the frame of the temporal
journey from infant to child to adolescent to adult.

This ‘growing-up’ story is accessible and perhaps even the dominant template
humans use to imagine the future. The frame of ‘growing-up’ (Goffman, 1974),
with its pictures of the tomorrows we will catch-up with or converge on, enables
us to sense and make-sense of what a baby is doing now. And it is a clear illus-
tration of how people ‘use-the-future’ by deploying an anticipatory system (AS)
to understand the present. For most people, this kind of elementary anticipation
comes automatically, without the need for explicit awareness. And since they
do not need to think explicitly about the anticipatory systems and process they
deploy to “use-the-future’, people rarely consider that the future can be ‘used’ for
different reasons and with different methods. For example, in the Sierra Leone
FLL-N a diverse group of participants, spanning different ages, origins and pro-
fessions, were startled when they discovered that by breaking with the simple
‘growing-up’ frame for imagining the future they could expand what they sense
and make sense of in the present.

Through a co-designed, highly context-sensitive collective intelligence process
that used different futures, the participants in the Sierra Leone FLL-N became
aware of their anticipatory assumptions (AA), making it possible to invent futures
less constrained by the frame of catching-up or converging with today’s idea of an
adult or yesterday’s idea of what it meant to ‘grow-up’. By undertaking a learning
voyage that developed their futures literacy they were able to call into question
the frames that confine the transition from youth to adult to a set of pre-existing
rites of passage along linear and hierarchical paths to old age. Instead participants
in the Sierra Leone FLL-N explored and invented alternative images, definitions
and conditions for autonomy, responsibility, trust and wisdom in their specific
post-conflict community. They challenged terms like ‘youth’ and ‘adult’ that for
them obscured more than revealed the actual lived experiences and meanings of
people’s current roles and positions in their local community.

Initially, participants were surprised that the frame of ‘growing-up’ turned
out to be inadequate, even counter-productive. But as their capacity to ‘use-
the-future’ developed they started to not only imagine different futures but also
learn that there are different kinds of anticipation. Both the meaning of ‘becom-
ing responsible’ and the avenues for getting there changed. Different imaginary
futures enabled new ways of seeing the present. As participants started to become
futures literate they began to understand the power of anticipation in shaping what
they see and do.

The sequence of the FLL-N as an action learning process unfolds as follows.

1 Participants experience and become explicitly conscious of how the future
plays a central role in what they perceive and pay attention to in the present.
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2 By changing the way they ‘use-the-future’ participants started to realise that
they can anticipate in different ways and thereby imagine different futures.

3 By putting together the first and second insights participants begin to under-
stand that imagining different futures changes what they could see and do in
the present.

4 By imagining different futures participants become aware of their own
capacity to invent the underlying anticipatory assumptions (AA) that shape
their of-necessity fictional descriptions of the later-than-now. By starting
to acquire FL they become better at rooting their AA in their own history
and specific socio-economic-cultural context. Participants begin to reassess
their perceptions of the present, depictions of the past and aspirations for the
future.

5 Through engagement in the knowledge co-creation processes of the FLL-N
participants begin to acquire the capacity to design this kind of collective
intelligence process that enables them to choose why and how to anticipate,
contributing to the acquisition of the skills that make up FL.

The structured processes of FLL as a general-purpose tool for revealing AA
shows that people can use different kinds of future, for different reasons and
by deploying different methods. The FLL-N customised for this project gener-
ated evidence that being futures literate facilitates the discovery and invention of
novel phenomena in the present. Designing these processes as well as testing dif-
ferent hypotheses about FL requires a systematic and comprehensive analytical
framework that enables both practitioners and researchers to distinguish why and
how to ‘use-the-future’ for specific ends in particular contexts. This is the role
of the FLF and a key step towards gaining a better understanding of the evolving
capability of FL.

The challenge of mapping an emergent and evolving capability

Efforts to conduct research into defining and mapping FL need to take into
account its continuously emerging and evolving aspects as well as the acquired
stock of what is ‘already known’ about ‘using-the-future’. FL as a capability is
reflexive, in the sense that through practice people invent and redefine the way
they ‘use-the-future’, and it is constructive in so far as the constant ‘use-of-the-
future’ plays a role in building up the world around us — including why and how
we anticipate (Misuraca, Codagnone and Rossel, 2013). The challenge of devel-
oping an analytical framework for understanding FL, already a moving target, is
compounded by the fact that many theories such as complexity and anticipatory
systems theories, and practices such as action learning and collective intelligence
knowledge creation (CIKC) processes that enable people to sense and make-sense
of FL are only now starting to appear in explicit and coherent form.

At the outset of this effort to define and map FL then, it is important to note
that both the results reported in this book and the FL Framework (FLF), elabo-
rated in order to provide a theoretically and analytically grounded approach to
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FL, are necessarily of an exploratory, preliminary, tentative, and even inventive
character. Research into such emergent phenomena need to not only seek out the
relevant strong- and weak-signals, but also try to account for the possibility that
engaging in such inquiry can actually generate or invent new concepts, relation-
ships, processes and even systems. As Popper argues in the following quote:

Our very understanding of the world changes the conditions of a changing
world; and so do our wishes, our preferences, our motivations, our hopes,
our dreams, our phantasies, our hypotheses, our theories. Even our erroneous
theories change the world, although our correct theories may, as a rule have
a more lasting influence. All of this amounts to the fact that determinism
is simply mistaken: all of its traditional arguments have withered away and
indeterminism and free will have become part of the physical and biological
sciences.
(‘Two New Views of Causality’, Popper, 1990,
p. 17, emphasis in original)

The FLF sketched over the following pages reflects today’s evolving conditions
for thinking about the future and picks up on the research and experiences of
many people, across many fields of theory and practice. In particular, the research
results reported here have benefitted significantly from the work done on: antici-
patory systems (Rosen, 1985; Nadin, 2010a, 2010b; Rossel, 2010; Tuomi, 2012;
Miller and Poli, 2010); complexity (Ulanowicz, 1979; Rosen, 1986; Ehresmann
and Vanbremeersch, 1987; Kauffman, 1995; Delanda, 2006; Poli, 2009); manage-
ment (Snowden, 2002; Stacey, 2007; Wilenius, 2008; Fuller, 2017); governance
(Sen, 1999; Mulgan and Albury, 2003; Unger, 2007; Boyd ef al., 2015); knowl-
edge creation/management (Nonaka, 1994; Wegner, 1998; Tuomi, 1999; Lewin
and Massini, 2004; Paavola, Lipponen and Hakkarainen, 2004; Latour, 2005);
human agency/behaviour (Archer, 2002; Kahneman, 2012); and Futures Studies
(Slaughter, 1996; Ogilvy, 2002; Bishop and Hines, 2006; Godet, 2006; Masini,
2006; Miller, 2007b; Inayatullah, 2008; Fuller, 2017; Ramirez and Wilkinson,
2016). Other fields of both practice and research, running from design thinking
(Kimbell, 2011) and participatory decision-making (Scharmer, 2007; Kahane,
2012; Hassan, 2014) to the widespread implementation of action learning (Adler
and Clark, 1991) and action research (Hult and Lennung, 1980; Robson and
Turner, 2007) in many different contexts, have also played an important role in
the discovery and elucidation of why and how people ‘use-the-future’.

Of course, FL is not the first capability to be analysed by researchers and phi-
losophers. FL, like many such general and regularly practised capabilities, can
be described from different perspectives, including philosophical and applied,
cognitive and prescriptive (Sen, 1999; Nussbaum, 2011; Poli, 2015). Skills like
reading and writing have been defined and analysed on the basis of different theo-
ries, such as Piaget’s Theory of Cognitive Development (Wadsworth, 1971), and
practices like genre-based learning-to-write pedagogies (Rose and Martin, 2012).
Widely dispersed social capabilities can also be described in macro-functional
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terms (Bourdieu and Passeron, 1977; Bauman, 2013; Giddens, 1991; Beck, 1992),
as in the case of the general society-wide diffusion of the basic capacity to read
and write, a central aspect of the transition from peasant to industrial society
(Miller, 2007a). The bottom line is that efforts to describe such cross-cutting and
frequently used capabilities must go beyond static approaches that only see repos-
itories of knowledge ready to be downloaded by receptive citizens, consumers or
students. Over time, as contexts change and new phenomena emerge, the nature
of a capability such as what it means to be ‘literate’ or in this case futures literate,
at personal and societal levels, also evolves (Trilling and Fadel, 2009).

The need to simultaneously detect and invent FL calls for a research methodol-
ogy that is capable of discerning continuity and difference in the processes and
categories of ‘using-the-future’. As it turns out, addressing this kind of double or
recursive analytical challenge is precisely one of the vocations of FL. ‘Using-the-
future’ to understand the present already attempts to address a chicken-and-egg
type conundrum. Or to use another metaphor, the effort to map FL is like having
to invent the thief who is then able to catch a thief. Gregory Bateson expresses
this notion of engaging in knowledge creation where there is reciprocity between
‘product as process and process as product’ by inventing a term: “metalogue”
(Bateson, 2000, p. 1). Gathering evidence about why and how people ‘use-the-
future’ calls for this type of ‘metalogue’ methodology, a double movement design
that enables researchers “to learn from actors without imposing on them an ‘a
priori’ definition of their world building capacities” (Latour, 1999, p. 20). In other
words, research into FL is challenging not only because of its implicit, quasi-
hidden status in today’s world but also because this type of broad capability is
both reflexive and a part of so many other skills, with so many evolving facets.

In the beginning: “what is the future?”

An analysis of FL must start with a definition of what is the future. Then, on
that basis, turn to the challenges of why and how to ‘use-the-future’. As already
touched upon in the introduction to this book, in practical terms the future only
exists in the present as some form of anticipation. The future qua future remains
the potential that the later-than-now will arrive. But that future cannot exist in the
present, since if it did it would no longer be the future.! Hence anticipation is the
only way that the future is actually expressed in the present. This shifts the focus
to the systems and processes that allow anticipation to become an identifiable and
active part of the present. The future therefore exists in the present as anticipation
and anticipation is generated through active systems and processes.

This ontological perspective on the future matters for FL for at least two rea-
sons. First because differences in the kinds of future being imagined generate
differences in both what humans perceive and the meanings they associate with
what they perceive. Second because ‘what’ matters for ‘how’. Or, to put it another
way, how people try to understand the future depends on what kind of future they
are trying to understand. As Poli (2011, p. 75) notes in his important work explor-
ing the ontology of anticipation: “. .. elements of ontology should become part
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and parcel of the set of categorical tools that any working futurist should have at
his or her disposal”.

Having identified the need to ground the future at an ontological level invites
the next question: what is the basis for distinguishing different kinds of future?
Here the work of the mathematical biologist Robert Rosen (Rosen, 1985) offers a
crucial insight. His work considers the anticipatory systems of single-celled organ-
isms and makes the case for integrating anticipation into the basic definition of life.
Anticipation is the capacity of an organism to incorporate the later-than-now into its
functioning in ways that are relevant. Focusing the relevance of the later-than-now
on ‘functioning’ provides an ‘actionable dimension’ to the definition of anticipa-
tion. However, this formulation can encompass rather passive forms of action, like
non-conscious sensing and conscious efforts to know — which are actions that may
or may not have further consequences related to reactions, like leaves falling, or
choices like deciding to take an umbrella if the weather forecast predicts rain.

This perspective throws into relief the ontological difference between con-
scious and non-conscious anticipation, making it evident that at a fundamental
level it is feasible and meaningful to distinguish anticipatory systems that opera-
tionalise different kinds of future. The anticipation of trees or protozoa is not the
same thing as anticipation by a cat or a human. Rosen’s anticipatory systems per-
spective not only helps to justify and motivate a search for a diversity of responses
to the question: ‘what is the future?’. It also points to the need for a framework to
help guide efforts to distinguish different anticipatory systems (see Chapter 2 for
a discussion of the Discipline of Anticipation (DoA)).

Two kinds of future: two different anticipatory systems

When people ‘use-the-future’, what is the future that they are using? Or as we shall
see: what are the futures, plural, that they are using? One fruitful approach to revealing
the ontological aspects of conscious human use-of-the-future is to apply Heidegger’s
“Being versus beings” distinction (Heidegger, 1962) to different kinds of explicit
anticipation, specifically the difference between anticipation-for-the-future (AfF)
versus anticipation-for-emergence (AfE). The ‘being’ of AfF is the future as a goal —
a planned/desired future that people bet on. There are many ‘beings’ of this kind of
future, ranging from when you take an umbrella to be prepared if it rains to planning
to climb Mount Everest. In contrast, the ‘being’ of AfE is in a sense a non-future,
from the dominant AfF perspective. The future of AfE is one that is not a goal or
target meant to structure the making of preparatory and planning bets. The later-than-
now imagined in AfE is a disposable construct, a throwaway non-goal that need not
be constrained by probability or desirability.

AfF is the overwhelmingly prevalent form that the future takes when people
use it in their everyday life. For the most part, humans have internalised the
relevant anticipatory systems (AS) and related knowledge creation processes
(KCP) before they can even speak. For instance, very young babies cry out when
hungry, motivated by the expectation that food will then arrive, and are able to
project the trajectory of a ball that is rolling along a table (Bower and Paterson,
1973; Wang, Baillargeon and Brueckner, 2004). These anticipatory capabilities
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are the foundation for everyday tasks, like preparing for rain by deciding to wear
a raincoat or planning to sell phones by building the relevant kind of factory.
Generally, when people are asked about what kinds of futures they use they are
not even aware that they constantly deploy anticipatory systems, even less that
the future can be anything other than a goal (AfF).

The current monopoly of AfF as the only way to ‘use-the-future’ is evident in
many different ways, particularly in terms of the frame used for human agency.
AfF is what gives meaning and force to today’s ubiquitous slogan: ‘make a dif-
ference’. AfF is the frame that legitimises and incentivises the grandiose claims
being made by leaders worldwide that they can impose their will on tomorrow. In
a nutshell, the imperative is to colonise tomorrow with today’s idea of tomorrow.
As a result, the formulation of human agency in terms of decision-making and
the responsibilities that go with it focus almost exclusively on the future as a goal
(AfF) and so anticipatory activities concentrate on setting and achieving this goal.
Given this obsession it is not surprising that almost all the theoretical and practical
knowledge that makes up fields like Future Studies (FS) are about AfF.

Of course, it may seem that this is hardly a problem or controversial. ‘Using-
the-future’ in this way has worked fairly well up until now and comes to most
people, even babies, quite easily. So why attempt to both discover other kinds
of future and expand the kinds of future that people use? Aside from the ration-
ale that the discovery of new or ignored aspects of reality is a worthy scientific
endeavour in and of itself, the main reason is that an exclusive focus on AfF nar-
rows human agency in two reductionist ways.

First, people do not practise diversifying their ‘uses-of-the-future’ and there-
fore do not develop the capacity to go beyond probability and planning futures,
with an exclusive focus on the relevant ‘closed’ anticipatory systems (AS) and
related knowledge creation processes (KCP). Second, by boxing-in the con-
ception of agency AfF biases what people see and do to choices that seem less
threatened by uncertainty or more ‘reasonably’ safe from uncertainty or changes
in the conditions of change. Not only does this obscure the richness of complexity
and the plethora of experiments that generate novelty all around us, it gives exces-
sive weight to ‘robust’ options that often take the form of heavy investments that
generate legacy systems and the burdens of path dependency.

In other words, despite the fact that the world is non-ergodic (North, 1999;
Taleb, 2010; Davidson, 2012) and the conditions of change do indeed change,
most AfF assumes the opposite: an ergodic world. The almost exclusive focus
on AfF frames human agency in a way that biases what we see and do towards
a search for certainty and comforts humanity’s currently prevalent delusions of
omnipotence. And, of particular relevance here, it inhibits the development of
FL because it impedes the search for anticipatory systems and processes that are
outside of AfF. In a curious twist, the ergodic assumption that dominates fields
like economics — an assumption of no change in the conditions of change —
obscures precisely one of the key potential changes in the world around us: the
way we anticipate. The ‘what-if” being suggested here is that conscious human
anticipation may be able to reframe the search for certainty and thereby the
framing of human agency.



22 Riel Miller
Walking on two legs

Moving beyond an AfF mono-vision or helping people to ‘walk-on-two-legs’,
to use Mao’s dual-paradigm slogan (Mao, 1977) by deploying both forms of
anticipation cannot start at an epistemological level because there is an inherent
practical contradiction between AfF as a search for certainty and alternatives that
instrumentalise a different kind of future for a different purpose. Diversifying the
ways in which the future is used, beyond the AfF’s planning and preparation, calls
for the recognition of another kind of future — one that is distinct at an ontological
level from AfF. As already noted, this other future is called here, in an initial ter-
minological foray, anticipation-for-emergence (AfE). Although at first this kind
of future may seem quite strange, AfE is not about the future as a goal or instru-
ment for getting to some future — any future. Rather AfE is a use of the future to
sense and make sense of aspects of the present, particularly novelty, which tends
to be obscured by AfF.

‘Walking on two legs’ is about becoming better able to engage in spontaneity
and improvisation through acquiring the knowledge needed to sense and make-
sense of emergent complexity, including its crucial specificity-unique (SU) and
ephemeral dimensions. This is a critical step in becoming able to embrace com-
plexity rather than just lamenting it as some cursed and inescapable source of
‘wicked problems’. It is about finding ways to reconcile human agency with the
origins of our freedom in a creative universe (Bergson, 1998; Kauffman, 2016).
Perhaps an infoverse (Wendt, 2015; Wheeler in Kobaysahi and Nihon Butsuri
Gakkai, 1990) characterised by ontological expansion (Tuomi, 2017) that invites
a new strategic approach to resilience by leveraging complexity and the diversi-
fication novelty affords. Clearly not today’s everyday way of ‘using-the-future’
(Miller, 2011; Ogilvy, 2011; Miller, 2015b).

Leaving aside the challenge of how to detect and make practical use of AfE,
addressed in some detail in the discussion of FLL in the fourth section below and
Chapters 3 to 5, the key point at this stage is that the identification of two broad
categories of ontologically distinct kinds of future allows for the specification of
the primary hypothesis tested at a proof-of-concept level by the research reported
here. The hypothesis is this: when people engage in a knowledge creation pro-
cess designed to imagine the future in the form of anticipation-for-emergence
(AfE) it is easier to: (1) sense and make-sense of existing but otherwise invisible
emergent-novelty, and (2) invent or innovate — the actual creation of emergent-
novelty. The proposition is that imagining AfE futures makes it easier for people
to: invent new words; sense and make-sense of the novel; imagine the potential
for the persistence of changes that are always initially locally unique and seem-
ingly ephemeral; and pose questions that are new because they can detect and
invent phenomena that make up the emergent present, including new paradigms.

In part, AfE does this by loosening the grip of AfF on what is sensed and made-
sense of. Formulated in negative terms the hypothesis is that, at a minimum, using
this other kind of future (AfE) helps to deconstruct those aspects of the present
that are held in place as repetition by existing expected and desired futures (AfF).
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Posed positively, liberating the future through AfE gives direct access to creative
novel aspects of the present that are inaccessible through AfF. Initial, proof-of-
concept level evidence from efforts to test this hypothesis can be found in Chapter 5
containing the case studies that report on experiments that use AfE to identify
and generate novelty. Getting people to engage with these two ways of ‘using-
the-future’ — AfF and AfE — provides an opportunity to test both the negative and
positive propositions: that AfF constrains perception of novelty in the present and
AfE facilitates it.

The choice of what kind of future to think about also plays a critical role in
making epistemological choices, the choice of the knowledge creation processes
(KCP) that actually generate different kinds of imaginary futures — AfE and AfF.
Furthermore, distinguishing between the ‘what’ and the ‘how’, or the ontologi-
cal and the epistemological aspects of ‘using-the-future’, provides the foundation
for developing a more complete analytical map of FL as a capability. This map,
as depicted in Figure 1.1, outlines key aspects of a Futures Literacy Framework
(FLF). The FLF is intended to serve as both an analytical structure for generating
evidence and testing hypotheses as well as an inclusive ‘big tent’ for understand-
ing and developing the capability of humans to ‘use-the-future’ (see second part
of the fourth section below for a discussion of the relationship of the FLF to
Futures Studies (FS)).

The Futures Literacy Framework (FLF)

The Futures Literacy Framework (FLF) as depicted in Figure 1.1 is an analytical
tool for describing the different attributes of FL as a capability. As is evident when
looking at Figure 1.1, the FLF being advanced here covers both different kinds
of futures (ontology) and how to know these different futures (epistemology) as
the basis for describing FL. The ontological categories are on the left-hand side
of Figure 1.1 and the epistemological ones are on the upper right. Drawing the
intersection between these two sets of characteristics of FL generates six distinct
clusters of anticipatory assumptions (AAl to AA6) in the domain of conscious
human ‘use-of-the-future’.

This framework for describing why and how people ‘use-the-future’ is useful
because it contributes to:

1 developing FL by helping to construct the learning processes that enable
people to ‘use-the-future’ in different ways depending on aims, means and
context;

2 exploring FL by helping to identify existing and new topics for research;

3 determining the best methods to conduct research into FL by helping to select
the appropriate design criteria; and

4 FL as a practice by helping to determine which tools for thinking about the
future are most appropriate for the kind of future being thought about in a
given context.
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Figure 1.1 A framework for describing and researching Futures Literacy

As already touched upon in the Introduction, AA are the fundamental descrip-
tive and analytical building blocks for understanding FL and ‘using-the-future’.
The reason that AA are the basic analytical unit of the FLF is that conscious
human anticipation can only occur on the basis of AA of one kind or another. AA
are what enable people to describe imaginary futures. AA define the frames and
models that are used to invent the content of the fictions that are conscious human
anticipation. By definition therefore, being futures literate is the capacity to iden-
tify, design, target and deploy AA. Giving AA a central role also draws attention
to the difference between FL as the conscious human capability to anticipate and
non-conscious anticipation. When anticipation occurs without explicit conscious
imagining, such as with trees or single-cell creatures or through the functioning
of capitalist competition, the AA are of a different, non-volitional character. This
is why the bottom of Figure 1.1 designates non-conscious anticipation as the kind
of future that is relevant to fields like biology, physics, mathematics, sociology,
economics, etc. In these fields, the later-than-now at an ontological, ‘what-is-
it?” level is defined and incorporated into anticipatory systems, at least up until
recently, by exclusively non-volitional evolutionary processes.

Returning to conscious human anticipation, one of the virtues of designat-
ing AA as the theoretical and practical core of human anticipatory capabilities
(FL) is that AA can be described and situated on the basis of the intersection of
different AS and KCP, as per the FLF depicted in Figure 1.1. Such a dual coor-
dinate approach to defining and describing anticipatory capabilities rests on the
proposition that conscious human anticipation always depends on the capacity
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to imagine. In turn, this means that the relationship between AS and KCP that
are relevant for FL must, in one way or another, contribute to the invention and
description of different kinds of imaginary futures or, in the terms of the FLF:
different anticipatory systems (AS). Conscious anticipation is fundamentally
about producing fiction. As a result the KCP that are relevant is restricted to those
frames (Goffman, 1974; Lakoff, 2006; Kahneman, 2012) that enable meaningful
descriptions of imaginary futures.

These three terms — AA, AS and KCP — are defined in detail in this chapter as
part of the FLF and used extensively to describe the customised FLL-N design that
was used for the case studies presented in this volume. Overall, it is the develop-
ment of the Futures Literacy Framework (FLF), as a specification of the theory of
anticipatory systems (AS), knowledge creation processes (KCP) and the relation-
ship between the two as defined by clusters of anticipatory assumptions (AA), that
enables a Bateson (2000) type ‘metalogue’ approach to researching the emergence
and evolution of the human capability to ‘use-the-future’ (FL).

To set the stage for the rest of the book the following sub-sections offer an
initial discussion of the three distinct areas of the FLF as presented in Figure 1.1:
(1) ontological; (2) epistemological; and (3) anticipatory assumptions AA1 to
AAG6. And, as already noted, the fourth section then turns to consideration of two
examples of the application of the FLF, first to the design of the FLL-N research
tool used in this project, and second to the application of the FLF to advancing
the theory and practice of Future Studies (FS).

Ontological side

A framework for describing the capacity to ‘use-the-future’ needs to start, as
already discussed, with the ontological question: what kind of future is being
used? A range of answers to this question can be found on the right-hand side
of Figure 1.1, covered by the overarching label: The Discipline of Anticipation
(DoA). The DoA (see Chapter 2) explores the different kinds of future that
are associated with distinctive sets of anticipatory systems (AS) and extends,
at the bottom of Figure 1.1, to non-conscious anticipation (Rosen, 1985; Poli,
2010, 2014).

The ontological side of conscious anticipation (DoA) is divided into three
categories — system, purpose, type — for defining what kind of future or the nature
of the subject of the AS humans use when they are consciously ‘using-the-future’.

At a system level, there are two distinct categories: closed and semi-closed/
semi-open. Closed system anticipation is defined by AA that limit the number
and nature of the variables used to imagine the future. The world is assumed to
be ergodic, or not subject to changes in the conditions of change (North 1999;
Popper, 1990). One of the most familiar forms of this type of closed systems
use-of-the-future can be found in the field of macro-economic forecasting where
the assumption is explicitly ceteris paribus or ‘all other things being equal — or
constant’. Semi-closed/semi-open systems anticipation is defined by AA that
accept that the conditions of change may change and that novelty characterises
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emergent reality. The difference between semi-closed and semi-open is one of
degree and practical choices regarding the different levels of reality — or the
extent to which a prior assumption constrains the next level assumptions (Poli,
2001, pp. 261-283). In practice, given current limitations of conscious human
AS, which may change in presently unimaginable ways, humans can only use a
semi-open kind of future due to our inherent linguistic and cognitive limitations.
Conscious ‘use-of-the-future’ — the explicit imagining of the later-than-now —
can only be done at the moment with words and cognitive framing, some of
which may originate/be influenced by the ‘unconscious’. So even if humans may
be capable of imagining being beyond dualisms like mortal/immortal or parts/
wholes or finite/infinite we are still constrained when anticipating the future
by our current forms of consciousness (Montemayor and Haladjian, 2015). For
now, the range from closed to ‘semi-open’ kind of future is all that conscious
human anticipation can access. However, it is worth noting that non-conscious
anticipatory systems, like those found in trees or single-celled organisms, ‘use-
the-future’ in a form which is not constrained by the parameters that define
humanity’s capacity to imagine. Such non-conscious anticipation cannot dis-
tinguish between open and closed — instead it incorporates a kind of non-future
future. Institutions and social systems may have some similar qualities, but in
this book the focus is on direct human agency.

At a teleological or purpose level, already discussed above, it is contended
here that humans can consciously use two basic kinds of future: anticipation-
for-the-future (AfF) and anticipation-for-emergence (AfE). The key feature that
distinguishes these two forms of anticipation at the applied level of AA shown in
Figure 1.1 is the extent to which the imaginary futures are constrained or uncon-
strained by the imperatives of probability and desirability. As the discussion of
the different fields of AAIl to AA6 will highlight, this is a question of degree
and the boundaries are not always razor thin or airtight. Take the widespread
example of imagining improvements to existing systems — this is an ‘adaptive’
or reform-oriented perspective. Imagining the realisation of endogenous changes
that result in the ‘optimal’ school or hospital, one that solves all the problems
on today’s agenda, can be the outcome of combining both closed and semi-open
anticipatory assumptions. But the dividing line between AfF and AfE is precisely
on either side of the choice of why to imagine the future and the consequences
such a choice has for the selection of different kinds of closed versus more open
anticipatory assumptions.

As Figure 1.1 shows, there is no overlap between closed AS and AfE, but there
can be some overlap between semi-open AS and AfF. Here the degree of openness
is in part a proxy for the desire for ‘inventiveness’ and in part the extent to which
the assumptions used to imagine the future are constrained by continuity. All of
this plays a role in determining where the imagining process starts and the extent
to which the consideration of ‘creative reforms’ or ‘endogenous innovation’ run
up against the boundaries of existing systems. Indeed today, given the lack of FL,
most efforts to innovate fall into AA3. Turning to AfE, the lack of overlap with
closed AS reflects the difference in the fundamental purpose of imagining the
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future, but as already noted AfE cannot avoid making some closed assumptions
due to the inescapable constraint of human framing in the here and now.

The third column under the DoA still organises different anticipatory activities
based on differences in the kind of future being used. The three different #ypes of
anticipatory systems, integrating more operational or practical/organisational AA,
are: AS1: Preparatory; AS2: Planning; and AS3: Novel (Miller, 2015b).

e ASI: In the case of preparatory futures the key ontological level anticipatory
assumption is that the future(s) being imagined is amenable to both ex-ante
and closed systemic definition and to preparatory and/or pre-emptive action
by human agency, usually on the basis of simulation methods. Simulation is
of necessity a closed framework based on given variables, ranges of variation
and fixed rules governing dynamics. Ontologically such futures are contin-
gent, occurring when there is a ‘disruption’ by an external force, which may
be positive or negative. The AA in AS1 are selected with the aim of preparing
for contingencies, both the ‘good’ ones and the ‘bad’.

e  AS2: With respect to planning futures, the key ontological level anticipatory
assumption is that the past determines the future and hence the conditions of
change are assumed to be predictable and so future phenomenon are amena-
ble to closed systems probabilistic estimation and, in most cases, subject to
influence by human agency. This type of ‘planned future’ is defined so that
it is practical to calculate the odds of successfully reaching the objective by
different paths. Why choose one route over another in order to get to the top
of Mount Everest, or which policy is more likely to improve the outcomes of
existing school systems? These closed system, ex-ante results-based futures
also include normative or ‘better/worse tomorrow’ anticipation. These are
desired futures that motivate through the hope of being able to impose
today’s ideas of tomorrow on tomorrow. The AA in AS2 are selected with
the aim of planning the realisation of a specific future outcome — even if
chosen from amongst many different possible futures — to find actionable
ways to ‘colonise tomorrow’.

e  AS3: The underpinning anticipatory assumption that defines the third opera-
tional type of anticipatory system is that the future is non-actionable from
the present or, to put it another way, that actions in the present do not have
a significant predictable causal relationship with future outcomes. At the
ontological level of what is the future, the AA that make up AS3 constrain
the construction of imaginary futures to ones that are not the outcome of
probabilistic or normative causal sequential preparation and planning. The
dissociation of anticipation from the future as goal (AfF) is not intended
to mimic the blind evolutionary processes that shape the AS in ‘nature’ or
strip humans of our capacity to act and consciously imagine. Rather AS3
is focused on the present, ‘using-the-future’ to reveal complex emergence,
rich with previously unknowable unknowns (novelty). This is not meant to
deny or exclude the insights into the present generated by AS1 and AS2,
just assist with the invention or discovery of phenomena that are novel,
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cannot immediately be associated with repetition. The futures imagined in
AS3 can contribute to naming the unnamed, sensing and making-sense of the
previously unknowable. The AA in AS3 are partly selected in opposition to
those of AS1 and AS2 that constrain what is imagined to the preparatory and
planned, and partly with the goal of liberating why we imagine the future.
AfE is about futures that probe and provoke sensing and making-sense of
difference in the present.

AS1 to AS3 provide a basic typology of applied conscious anticipatory systems
sorted on the basis of differences of ontological status of the future in each AS.
AS1 to AS3 bridge to the ‘how-to-know’ side of anticipation by offering a practi-
cal way of sorting different reasons and methods for ‘using-the-future’ — in other
words different kinds of future. And, of course, it is possible to mix these different
kinds of future in practice, for instance taking into account contingency (AS1)
futures when thinking about planned (AS2) futures. But, as will become clear in
the next section, there is less practical compatibility between AS1/AS2 and AS3.

Epistemological side

The right-hand side of Figure 1.1 covers the epistemological or ‘how-to-know’
methods that enable someone at a practical level to actually generate and describe
different kinds of imagined futures. Like the ontological side, the definition of
the epistemological aspects of FL as a capability goes beyond currently dominant
and familiar categories. The task is in many ways similar to describing the world
we can see, hear, feel or taste as we experience it in the present, only with the
added requirement that with conscious human anticipation the future can only be
imagined.

The ‘tool” for this task as a general, all-encompassing category is knowledge
creation processes (KCP).? This open term was chosen because different AS and
different contexts call for different ways of ‘knowing’. The reason for such agnos-
ticism or openness regarding ‘how-to-know’ arises directly from the imaginary
nature of the future as anticipation and the potential diversity of what is imagined
and how it is given meaning. Sensing and making-sense of fictional worlds cov-
ers not just the physical or institutional contours of imagined tomorrows but also
the emotions, colours, sounds, tastes, etc. Conscious anticipation as imagination
can make use of a very wide range of methods, from the most fundamental forms
of sensing and sense-making linked with basic human cognition, framing and
narrative to elaborate expressions of extrapolation, superstition and fantasy. All
these KCP and more may be relevant to specific anticipatory activities in specific
contexts. The challenge is how, in a specific context, at a particular moment and
place, to generate and give meaning to the inherently fictional descriptions of the
later-than-now.

Many of the KCP applied to anticipatory activities are part of well-established
traditions and sub-fields for generating knowledge about a subject. An example
of a recently developed and regularly applied method for describing imaginary



Sensing and making-sense of FL 29

futures is the field of statistics. As most people know, statistics is a way to define,
gather and interpret information that describes the world according to a particular
frame or model. Story-telling is an example of a very old KCP that provides a way
to sense and make-sense of the world. Both of these KCP, statistics and story-
telling, are familiar methods for describing the imaginary future. For instance,
statistics is essential for macro-economic forecasting or climate change modelling
aimed at producing probabilistic estimates or predictions of the future. Stories and
allegories of gods and spirits were and still are guides to human conduct inspired
by what is ‘ordained’ or in keeping with the wishes of tradition and power. Yet
again, as with anticipation and ‘using-the-future’, humans are so accustomed to
engaging with KCP that little attention is paid to the choice of method or how it
is related to different AS.

This lack of awareness is also characteristic of the dominant institutions of the
industrial era, public or private — all organised along variants of the bureaucratic
division of labour and power. These administrative systems deploy a range of
AS and KCP to generate imaginary futures. For instance, most people are famil-
iar with the dedicated and highly technical systems that can be found in sectors
like the military, finance, technology, health, consumer goods, infrastructure,
urban planning, energy, etc. Leaving aside the AS aspects, which are overwhelm-
ingly AfF, what is striking is that there is also a uniformity of KCP. In ‘mass-era’
descriptions of the world, priority is given to the search for scale on the supply
side, and the identification of common denominators on the demand side. Past,
present and future all succumb to the same descriptive framing that ignores, dis-
cards or denigrates the specific, unique and ephemeral.

Being futures literate calls for being able to cover both the General-Scalable
(GS) and the Specific-Unique (SU), as presented in Figure 1.1 under KCP. From
an applied perspective of ‘how-to-know’ the methods needed to generate GS and
SU imaginary futures can be described as follows.

e  General-Scalable (GS). These are methods of knowing that can range from
the micro to the macro, from small-scale to large-scale phenomena, consist-
ent with the aims of aggregation, comparability and affirming continuity
(repetition). This is what can be called ‘marked-space’ (Fuller, 2017) that
already has coordinates, variables and frames (Goffman, 1974). The field of
statistics is a pre-eminent example of this approach to ‘knowing’ the world.
Trends and forecasts are its most familiar methods for imagining and describ-
ing the future. From the perspective of the emergent present GS phenomena
are those that repeat (Delanda, 2006), otherwise there is no way of knowing
if such phenomena are GS.

e  Specific-Unique (SU). These are methods of knowing that discover and invent
the meaning of phenomena that are initially of “indeterminate” duration —
not recognisable repetition, at least not immediately at the moment of ‘local’
emergence.* Such methods of knowing detect or invent the initial meaning of
difference in the emergent present — including ways of sensing and making-
sense of process as experience. In part, all knowing contains an element of
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novelty insofar as the experience of arriving at one meaning rather than another
is a definitive exclusion, at that moment, of that other meaning and of a dif-
ferent experience. An obvious example of this kind of bifurcation, path taken/
path not-taken, that alters repetition and difference in the emergent present a
moment later (i.e. the future), is a fatal error. More positively ‘banal creativity’,
like the realisation of ignorance or the acquisition of knowing, contains that
moment of difference relative to the initial starting point. Methods that enable
meaning to be attached to SU phenomena do so despite the potential that such
meanings may or may not be transient, may or may not become general, may or
may not have been unknowable unknowns (unmarked) prior to emergence. SU
phenomena take into account that initially there is no way of knowing future
states. Nevertheless, KCP for knowing the SU attach meaning, often without
words, to phenomena in the emergent present.

This distinction is particularly important in light of both the deeply experiential-
contextual nature of many anticipatory assumptions and the fact that grasping
complexity entails a twofold recognition of the inherent time-place specificity
(uniqueness) of phenomena and initial indeterminacy or openness of all phenom-
ena from the point-of-view of ephemerality/durability. Embracing both approaches
to knowing the world is important, not only because there is already an extensive
‘toolkit’ for doing so, from statistics and stories to models and intuition. But also,
because ‘walking on two legs’ or ‘seeing with both eyes’ is a critical enabler for
a greater appreciation of the richness of complex emergence, the value of process
as experience, and learning as change (Ogilvy, 2011).

The KCP used to imagine the future must be selected on the basis of the spe-
cific goals and contexts within which the future is being used. The principle that
KCP should be ‘fit for purpose’ includes the ‘rightness’ of a tool for a pre-existing
task, like a hammer for a nail and screwdriver for a screw, but also extends to the
appropriateness of a nail as opposed to a screw or a dowel or glue or something
else when designing the storage cabinet. To stretch the metaphor even further and
to push into AfE/AS3 territory, why build a storage cabinet at all? Why project
one form of storage or way of being, such as a sedentary way of life and hence the
need for a cabinet? The selection of KCP depends on the choice of why the future
is being used and the associated kind of future, in conjunction with the specific
context that determines both the actual sources of knowledge that serve as ingre-
dients for generating the content of an imagined future and the conditions that
shape the process. Someone who is highly futures literate is knowledgeable and
experienced in the design of KCP that will be effective and efficient for deploying
specific AS in specific contexts.

Using Figure 1.1 to map the capabilities of a futures literate person makes it
clear that their ‘know-how’ calls for the ability to determine why the future is being
used, what kinds of future are most appropriate for such a purpose, and then how to
actually go about ‘using-the-future’ in situ given the ‘why’ and ‘what’ parameters.
Readers from different futures studies (FS) and foresight communities will recog-
nise that FL, as the capability to meet the design and implementation requirements
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of a futures literate approach to ‘using-the-future’, integrates and builds on the
work of FS (World Futures Studies Federation) and the wide-ranging experiences
of foresight practitioners (Curry, 2012). Indeed, as discussed in more detail in the
fourth section of this chapter, the FLF could assist with a more explicit mapping
of current mainstream FS theories and practices to different clusters of AA and
thereby enhance the field’s research and design efforts.

This book, with its focus on initial, proof-of-concept research into FL, is not
the place for an exhaustive review and analysis of either KCP as a field or the
relationship of KCP in general to thinking about the future. It is important, how-
ever, to underscore the diversity and contextual specificity of the methods that
can accompany efforts to become futures literate (see fourth section, first part,
and Chapter 4). There is no suggestion here that there is only one approach — on
the contrary the thrust of developing the FLF is to enable the diversification of
methods in light of a clear theoretical framework and a foundation for conducting
experiments that test hypotheses about why and how humans anticipate.

Anticipatory assumptions clusters AAI to AA6

Having noted this open, task- and context-sensitive approach to how knowledge is
created when ‘using-the-future’, it is equally fundamental to underscore that when
consciously ‘using-the-future’ the KCP humans deploy are determined by their
tacit and explicit anticipatory assumptions. AA are to FL what an atom is to phys-
ics or the cell to living systems. Without abusing the parallels to other disciplines,
it is clearly scientifically useful for both the theory and practice of anticipation
to be able to identify a common object of inquiry that serves as a shared refer-
ence point for the exploration of different facets of the topic and the development
of specialised sub-fields. For economics in the 20th century, the common topic
of inquiry for theory and practice was ‘resource allocation’ (Samuelson, 1951).
From macro- and micro-economics to labour market and welfare economics, the
starting point for questions, hypotheses, and evidence was the nature and dynam-
ics of the allocation of resources such as land, labour and capital to the production
of income (flow) and wealth (stock). Of course, the organisation of a field into
sub-disciplines around a core topic takes time. Economics, if one starts count-
ing with Adam Smith, has had well over two centuries. Futures Studies and an
understanding of FL as a capability are fields that are still in the early stages of
development.

One potentially important step along the path towards building a shared lan-
guage for research into FL and the FLL-N case studies reported in Chapter 5 is to
begin detailing the characteristics of different clusters of AA. The FLF provides
a starting point for analysing people’s AA on the basis of the six clusters defined
by the intersection of the ontological and epistemological categories in the FLF.
Looking at Figure 1.1 it is obvious that each cluster can be distinguished based
on key assumptions about what kind of future is being imagined and whether it
is being imagined in GS or SU terms. Much of the time, given the widespread
lack of FL, people do not make explicit choices about which AA to adopt.
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They nevertheless can be induced, through the action learning/research
processes deployed in FLL, to reveal why and how they anticipate. By getting
people to reveal why and how they anticipate, FLL generate indicators that can
be associated with different clusters of AA.

AAI Closed/AfF and General-Scalable: ‘forecasting’

In AA1, general aspects of imaginary futures are identified and constructed on
the basis of closed models. Typical examples are macro-economic and climate
change forecasting that extrapolate from the past. The currently dominant epis-
temological tools for describing AA1 imaginary futures include statistics and
benchmarking that use aggregation type common denominators. Indicators that
the ways people are ‘using-the-future’ fall into AA1 include: point forecasts
with risk calculation, actuarial tables, trends/mega-trends, deterministic uto-
pias/dystopias, fortune-telling and expert prognostication, which are all part of
imagining generalisable probabilistic or normative futures. Totalising determin-
istic imagination. Doing. Colonisation of tomorrow. Insurance for tomorrow.

AA?2 Closed/AfF and Specific-Unique: ‘destiny’

In AA2, specific-unique aspects of imaginary futures are generated and
assimilated on the basis of existing fatalistic or deterministic stories, preordained
outcomes or entrenched myths. The imaginary futures in AA2 are foretold.
Indicators that the ways people are ‘using-the-future’ fall into AA2 include:
attributes and content of processes for thinking about the future that are confined
to generating signs of congruence or affirmation of religious and/or ideologically
pre-determined futures. Doing. Atrophy of the imagination. Fatalism.

AA3 Semi-open/AfF and General-Scalable: ‘creative reform’

In AA3 imaginary futures are harnessed to solving known, even if ‘wicked’, prob-
lems in innovative ways. Since the problem is given, the focus is on endogenous
adaptation/creativity — change but with a given goal (AfF). AA3 futures can be
probabilistic or normative from within a given paradigm. Creativity methods can
be used to seek generalisable solutions but within the confines of AfF type goals. In
AA3 the emphasis is on innovative ways of getting to specific ‘continuity futures’.
Indicators that the ways people are ‘using-the-future’ fall into AA3 include: within
system (endogenous) reform, focus on organisational unit immortality such as
global or national or company resilience as adaptive continuity. Currently most
innovation activities are in AA3. Deterministic creative imagination. Doing.
Slogan: ‘Make a Difference’.

AA4 Semi-open/AfF and Specific-Unique: ‘self-improvement’

In AA4, imaginary futures are often inward or consciousness oriented, facili-
tating appreciation of process and ephemerality, but in the service of attaining
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pre-determined futures. AA4 target endogenous creativity, imagining that is
confined to extrapolatory probabilistic or pre-conceived normative futures (AfF).
Indicators that the ways people are ‘using-the-future’ fall into AA4 include: adap-
tation at personal or organisational culture levels through experience induced
attitudinal or consciousness changes. Introspective adaptive imagination. Doing.
Slogan: ‘Consciousness raising’.

AAS5 Semi-open/AfE and General-Scalable: ‘strategic thinking’

In AAS, imaginary futures take on different characteristics as the purpose of anticipa-
tion is for sensing and making-sense of emergence in the present (AfE not AfF) with a
focus on identifiably general-scalable attributes of the present (repetition). AAS seeks
to detect and invent novelty with reference to phenomena that repeat (Delanda, 2011),
since if the phenomenon is not immediately identifiably repetition there is no way of
initially knowing if something is general or scalable. Repetition includes variation, a
given variable that increases or decreases. Indicators that the ways people are “using-the-
future’ fall into AAS include: detecting system boundaries, identifying the parameters of
paradigms — including existing paradigms (a repetition form of novelty) that were
previously invisible or partially hidden, invention of new words or identification of
missing terms. Combines doing and not-doing imagination related to general-scalable
repetition.

AAG6 Semi-open/AfE and Specific-Unique: ‘wisdom—Tao—being’

In AAG6, imaginary futures take on different characteristics as the purpose of
anticipation is for sensing and making-sense of emergence in the present (AfE
not AfF) with a focus on locally specific-unique attributes of the present (differ-
ence). Local is used here in its most basic dictionary sense: as within a limited
physical or virtual community such that what appears to be a specific-unique dif-
ference at the local, and in this sense isolated level, may turn out to be something
that has already been identified as a general-scalable repetition at a more global
level. Indicators that the way people are “using-the-future’ fall into AA6 include:
discovery or invention of novelty — coining new words and/or identifying miss-
ing words, recognising and/or establishing relationships at time-place specific/
ephemeral/process levels. Combines doing and not-doing imagination related to
specific-unique difference as being.

On the basis of these two dimensions — ontological and epistemological — the FLF
depicted in Figure 1.1 traces a terrain that can be used to describe and map the
attributes of FL as a capability. A futures literate person combines an understand-
ing of the DoA, and therefore an awareness of differences in ‘what-is-the-future’,
with a command of the role and functioning of the KCP that are the ‘how-to-
know’ for a specific kind of imagined future.

Stated actively, a futures literate person can choose the AA that are appropriate
to the kind of future they want to know and then design and implement the pro-
cesses that enable them to acquire such knowledge. In a nutshell, a futures literate
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person is capable of using anticipation for different ends, in different ways and in
different contexts.

Two examples of applying the Futures Literacy Framework

The two sub-sections below offer examples of how the FLF can be applied to
specific design and analytical tasks. In the first example, the FLF is applied
to defining and designing a research tool — the FLL and a specific customised ver-
sion, FLL-N that was deployed to realise the goals of the UNESCO FL Project.
In the second example, the FLF is used to map the theories and practices that
currently dominate the field of Future Studies. This mapping shows the potential
of the FLF to assist with the application of FS to specific tasks as well as uncover
and/or deepen areas of FS research and practice.

Using the FLF to design the FLL and the FLL-N

The central point of this introductory chapter is to explain the FLF and its role
in determining both the UNESCO FL Project’s research objectives and follow-
ing on from these objectives, the criteria for developing and implementing the
appropriate research tool. This sub-section provides an initial overview of the
two-part response to the challenge of designing a research methodology for
discovering, inventing and reporting on the actual AA people are using — world-
wide. More detail can be found in Chapters 4 and 5. The first part involved the
development of an effective and efficient method capable of revealing a full
range of AA in almost all contexts around the world. FLL are such a general-
purpose tool. The second part of the response to the research challenges of this
project entailed the tailoring of FLL to the specific search for AA from across
all six clusters, AA1 to AA6. The FLL-N is such a customisation. Both the FLL
and FLL-N were the fruits of extended periods of experimentation and on-the-
ground collaborative effort.

The initial experiments that pointed towards an FLL type of collective learn-
ing approach to thinking about the future were conducted during a two-year
effort, from 1988 to 1990, to explore the future of Ontario’s Community Colleges
(Miller, 1990). Subsequently a range of different action learning approaches
were designed and tested as part of the work of the OECD International Futures
Programme from 1995 to 2002 (OECD, 1998, 1999, 2000, 2002) and the OECD
Schooling for Tomorrow project from 2003 to the end of 2004 (OECD, 2001).
Many of the insights and lessons from these experiments were incorporated into
the construction of the ‘hybrid strategic scenario method” (Miller, 2007b). From
2005 to 2012 experiments with different configurations of the basic FLL design
were run around the world, from the Futureslreland (Miller et al. in Aaltonen,
2010) initiative and a review of Korean foresight (Miller, 2017) to private sector
experiments involving a wide range of different sectors, such as finance (Miller
and Lepecq, 2006), telecommunications (Miller, 2007a), and education technol-
ogy suppliers (Miller, Tuomi and Bergheim, 2011).
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Work on designing a customised tool for this project started in mid-2012 when
UNESCO took the initiative, in its role as a global laboratory of ideas (http://
en.unesco.org/about-us/how-we-work), to seek evidence regarding the attributes
and status of FL around the world. In keeping with UNESCO’s mandate, the aim
of these experiments was to assess how developing people’s capacity to ‘use-the-
future’ might be linked to the exercise of human agency in the pursuit of societal
well-being. With this agenda in mind UNESCO teamed up with numerous foun-
dations, government ministries, NGOs, and universities to develop the customised
FLL-N approach and co-create a highly diverse set of proof-of-concept experi-
ments (Miller, 2014, 2015a; Cagnin et al., 2015). The FLL-N builds on the basic
design of FLL as a tool for detecting AA in a very wide range of settings in order
to target the collection of evidence of AA across all six clusters, AAl to AAG6.
The rest of this sub-section gives a summary overview of the FLL and FLL-N in
order to provide readers another example of the application of the FLF and to set
the stage for the rest of the book.

The challenge of gathering evidence of people’s AA

As already noted, one of the primary purposes of the project is to detect and ana-
lyse the attributes of conscious human anticipation around the world. But again,
as already discussed, any such exploration of the relevance and diffusion of the
AS and KCP that underpin FL faces a fundamental obstacle — ignorance. For
the most part, despite the fact that people, communities and organisations all use
imaginary futures all the time, few pay explicit attention to the why, what and
how of these anticipatory activities. In other words, they are futures illiterate.
Such illiteracy poses a basic scientific challenge: how to identify or describe AA,
including those AA that may depend on already being futures literate? And then,
on the basis of an answer to this first question, how to find methods for generating
evidence that can test whether or not such descriptions correspond to what people
are actually doing or could be doing if they were futures literate?

At a fundamental level, all research is always confronted with this type of
chicken-and-egg problem because the universe we are part of is continually evolv-
ing and the sensing and sense-making frames and tools that we use to understand
it change too — both intentionally and unintentionally. From this perspective, and
to recapitulate the path leading to the design and implementation of the FLL-N
deployed in this particular project, it is useful to underscore that the FLF starts
from the hypothesis that anticipation is possible in this universe but that the
conscious capacity of humans to describe and use it can be further elaborated.
Practice and theory, theory and practice go together. The FLF is such an outcome,
fruit of proof-of-concept and design experimentation that has been going on for
more than three decades. The FLF supplies an analytical structure for describing
conscious human anticipatory activities, detailing six clusters of AA that define
and differentiate dimensions of FL as a capability. Defining these clusters enabled
a more detailed specification of the proof-of-concept research challenge of the
UNESCO FL Project — as the search for anticipatory activities in all six clusters,
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AAL to AAG. This research goal then sets a more precise challenge for the design
of a research tool — it must be capable of generating evidence of FL capabilities
in AA1 to AA6 worldwide.

Concretely, this meant that the selected research tool must be able to overcome
the ‘detection problem’ that arises from the lack of awareness of AA and do so
in many different places, with different histories and contexts. Hence a necessary
requirement was that the tool generate evidence of awareness, or lack thereof, of
different AA. Furthermore, to meet the evidentiary targets of the project the attrib-
utes of the AA that are rendered comprehensible by the research tool must include
analytical markers that display the distinctive DoA and KCP attributes that char-
acterise different AA clusters. In certain cases, such as AA1 to AA4 this challenge
does not pose that much of a problem. It is relatively easy to expose the AA of
clusters AA1 to AA4 by inviting people to make the move from tacit to explicit
since such expressions are confined to relatively conventional and familiar AA.
More difficult, because of the obstacles posed by paradigm lock-in and the inertial
properties of dominant conventions, is generating evidence of AAS and AA6. Ata
minimum, this is a dual challenge. On the one hand, there is the difficulty of creat-
ing the conditions in which people acquire the capability to think in a ‘strange’
way, one that is external to their familiar paradigms. On the other hand, there is
the difficulty of capturing or sensing and making-sense of something unfamiliar —
how to give the data meaning?

Designing a response to the challenge of gathering evidence of AA

Arriving at a set of design criteria for an effective and efficient research tool for
gathering evidence of AA started, as noted above, over three decades ago. What is
essential in the context of the UNESCO FL Project is not the history of the method
but the practical requirements and responses that shaped the research conducted
for this project. Considering the challenges of this project led to the adoption of
three key design choices, two of which are basic attributes of FLL in general and
one of which is specific to the FLL-N tailored to the needs of this project. The
basic distinction between FLL and FLL-N is typical of laboratory specialisation
where the specific implementations of a basic design can be customised to be
more effective at testing a particular set of hypotheses. This kind of customisation
should not be confused with the general and universal design requirement that all
FLL need to be jointly conceived and implemented in ways that are adapted to
the actual context of each experiment. Every time a lab is run the specific ways
that participants learn, the specification of the goals, the time of day and the sun-
niness or not of the room, for instance, all make a critical difference and must be
accounted for in the design and implementation of the lab (for further discussion
of these issues see Chapters 4 and 5).

(A) Action learning research. The first design choice informing the elaboration
of the FL research tool for this project, one that generated the basic architecture,
was to use action learning to overcome the ‘detection problem’ or the invisibility
of AA. In other words, people were invited to engage in a process that called on
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them to imagine the future and begin articulating the associated AA. As the pro-
cess unfolded participants started to become futures literate, able to articulate and
discern different AA. Selecting action learning as the primary method for making
AA explicit also offered the advantage of being ex-ante compatible from a design
perspective, with a range of reframing tools that can be used to realise the objec-
tive of going beyond AfF as required for this specific project and realised through
the third design choice below.

(B) Collective intelligence knowledge creation (CIKC). The second major
choice for design of this project’s research process was that learning is more
likely to occur and occur more efficiently if it is done collectively. The choice
of ‘collective intelligence knowledge creation’ (CIKC) processes from among
other potentially workable KCP as a core design element reflected the efficiency
of this methodology along four dimensions: (1) properly co-designed CIKC
are usually efficient at rapidly moving AA from tacit to explicit; (2) CIKC can
also be designed in ways that are strongly conducive to both inspiring creativity
and finding meanings for such inventiveness; (3) CIKC processes also have the
design-critical® virtue, if properly co-created, of being able to integrate tools that
can be sensitive to both GS and SU phenomena; and (4) these CIKC methods are
highly adaptable to context since the choices of both the most relevant topics,
ones that people know and care about, and the narrative eliciting heuristics, the
kind that invite people to make their AA explicit in analytically meaningful ways,
are as diverse as the diversity of contexts in which such processes can occur. This
last attribute of CIKC is essential for meeting the design requirements of a global
project such as this one.

Two further attributes of CIKC as a general-purpose KCP merit brief elabora-
tion given its role in the design of FLL.

First, the recent and widely dispersed emergence of CIKC initiatives (Scharmer,
2007; Hassan, 2014; The Grove, 2017; The Value Web, 2017) covering a range
of designs, theoretical reference points and goals, seems to be symptomatic of a
gap or inadequacy in existing methods for sensing and making-sense of the world
around us. In other words, at the current point in time there seems to be a glob-
ally dispersed need, in all kinds of different communities, covering a gamut of
motivations, to tap into sources for making sense of the world (knowing) from
both the GS and SU perspectives. This demand for new KCP can be considered,
in part, a response to the cognitive dissonance that arises when conceptions of
human agency steeped in determinism and reductionism crash headlong into both
the reality of complexity and the desire for open creativity and diversity (even
diversification).

Second, again symptomatic of our times, the growing appreciation of the
importance of understanding and engaging with complexity is slowly nourish-
ing a counter movement to the dominance of systems for perceiving and giving
importance to generalities in mass societies described through using common
denominator statistical methods. This is what futurists call a ‘weak signal’ — a
phenomenon that at first glance is not particularly significant or general in nature
and even seems rather superfluous, since collective intelligence processes that
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privilege specificity and ephemerality are the opposite of those systems that pro-
duce averages and trends. But depending on the way the future is imagined, this
new KCP might be like the microscope in the 17th century, making the invisible
visible. Only as the history of the microscope shows, it was not clear what this
new tool would be good for. Was it a form of entertainment, exposing the mon-
sters lurking in a drop of water but invisible to the naked eye? Or was it to assist
with gathering the evidence that would show that bacteria cause infection and lead
doctors to start washing their hands?

As usual the question when a new tool is invented is what will be its signifi-
cance or how will it be used? Here again the results of the UNESCO FL Project
point to a key field of inquiry — the unique, including the uniqueness of process
as a learning experience and affect, or the emotion associated with a ‘situation’.
Finding ways of describing and giving meaning to ephemeral experience opens
up new possibilities, like the realisation that learning something, as opposed to
not learning, is actually a distinct fork in reality, the one of paths taken and paths
not-taken. As the quote from Popper at the beginning of this chapter emphasises,
a change in the capacity to appreciate the meaning of process is a way of changing
the present. Empowering people with the capacity to understand the role of con-
scious anticipation as imagination in shaping perception of the present — in other
words they become futures literate — is therefore a way of continuously changing
the present.

A+B = FLL. Action learning/research and CIKC processes are the two
foundational design choices that define the basic structure of FLL as a gen-
eral-purpose research tool for discovering and inventing people’s AA. Still
taking a general design perspective, it is worth noting that the term ‘labora-
tory’ designates precisely that — a place where experiments are conducted
in order to test hypotheses. Just like a chemistry or physics or biology or
psychology lab, FLL can be customised in order to explore a particular set
of issues, similar to when a chemistry lab is tailored for high-temperature
experiments. Context-determined implementations of FLL usually add
other design requirements and solutions on top of the basic FLL founda-
tion, as is the case with the FLL-N that was tailored specifically to the needs
of this project.

What makes FLL a general-purpose tool is that combining action learn-
ing with CIKC process can be used to reveal AA across all six clusters, AA1
to AA6. However, on the basis of experience running FLL with the aim of
detecting AA in the different clusters, it is crucial to recognise that different
AA can require distinct and even incompatible action learning/research and
CIKC processes at different stages of the laboratory process. For instance,
customised FLL, as depicted in Figure 1.2, may be targeted at AA3 or at
AA1 and AA2, using an action learning approach that may or may not be
incompatible with the approach adopted for an FLL that just explores AA4.
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This point bears emphasis, the meaning of the FLL as a ‘general-purpose’
tool is that it has certain basic design attributes that reveal AA but in most
circumstances the specific hypotheses to be tested call for customisation.
Specific research tasks related to different sets or clusters of AA usually call
for research methods adapted to the task. For instance, the customisation of
the FLL template to the specific tasks of this Project is achieved by seeking
a design customisation that is intended to enable the collection of evidence
related to all six clusters, AA1 to AAG6.

One other general point worth keeping in mind is that FLL are not the only
research tool for exploring AA. As already mentioned in the Introduction,
alternative techniques that are familiar to researchers conducting historical,
ethnographic, semiotic, anthropological, psychological studies and more all
offer viable approaches to collecting evidence regarding AA. The decision
to privilege a customised FLL, the FLL-N, for this project was largely deter-
mined by the still emergent nature of this field and the need to be able to
conduct low-cost and worldwide proof-of-concept experiments that tested
the hypothesis that FL is a capability expressed across all six clusters of AA.

(C) Reframing. The third choice informing the design of this project’s research
methodology is the need to address the design-critical challenge of revealing AA
across all six clusters. Building on the prior selection of action learning/research
and CIKC processes as the defining design components of FLL as a general-
purpose method, the third structuring choice takes advantage of the plasticity
of learning/creativity to specify the inclusion of a paradigmatic reframing com-
ponent. This design criterion calls for the co-creation of a catalyst capable of
inducing the learning process to move from AAT1 all the way through to AA6. In
practical terms, the major hurdle is to find a tool that enables participants to get
beyond the frame of AfF. As noted before, such a move is difficult due to para-
digm lock-in and convention inertia, but is design-critical for this project since
experience has shown that without a tool like reframing that generates sufficient
distance from the hold of AfF there is no assurance that FLL will generate evi-
dence related to AfE in clusters AAS and AAG6.

Figure 1.2 illustrates the distinction between the FLL as a general-purpose
tool for revealing AA that can span all six clusters and specific implementa-
tions designed to test for particular sets of AA. FLL-F is a lab that targets the
AA of forecasting. FLL-I is designed to discover the AA related to AfF innova-
tion, such as the processes familiar from design or innovation labs (Kelley and
Littman, 2001; Stanford d.school, 2017). FLL-C are tailored action learning and
CIKC processes that assist participants to become aware of the AA related to
their ‘consciousness’, sometimes the target of work in the Integral Futures field
(Slaughter, 2012).

FLL-N, for Novelty, are FLL that have been custom designed for this project.
FLL-N put the three design elements together: action learning/research, CIKC
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Figure 1.2 Mapping different implementations of the FLL on the FLF

and reframing. FLL-N = A + B + C. The FLL-N oval offers a graphical represen-
tation of the ambition to seek evidence of AA spanning AA1 to AA6. Chapter 4
provides more detail regarding the specific positioning of FLL-N in terms of the
FLF and more detailed account of implementation design issues.

The FLF in perspective. The FLL-N, as an example of the application of FLF
to developing and locating the theory and practice of FL, shows how the FLF can
help to drill down to isolate specific aspects of FL. It is however, also important to
avoid confusing specific applications with the more general attributes of both the
FLF and its component parts. At least four points are worth raising in this regard.

First, is that using the FLF to select specific ways of producing knowledge,
like action learning/research and CIKC for FLL, does not restrict other KCP from
being part of FL as a general capability. On the contrary, it is important to not
reduce the KCP relevant to the practice of FL to the specific KCP applied in FLL
or FLL-N. The former is a lived activity and a capability while the latter is a spe-
cific research tool for exploring FL.

Second, KCP are one axis of the FLF, but KCP also go beyond the FLF. KCP
is a synonym for epistemology or all the many different methods for ‘knowing’
that exist and can be applied well beyond efforts to construct and give meaning
to contrasting kinds of imaginary futures. In other words, processes for creating
knowledge are essential for anticipatory activities and therefore constitute an axis
of the FLF, but although it may seem obvious it is important to keep in mind that
knowledge is generated in many other contexts and for many other reasons.

Third, collective intelligence knowledge creation (CIKC) processes are a sub-
set of KCP but are also a general-purpose tool for sensing and making-sense of
many forms of both specificity and emergence, including learning. CIKC, as a
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distinct set of theories and practices, is similar in nature to a trans-disciplinary
field like statistics that enables humans to define, detect and make sense of spe-
cific phenomenon as well as invent the tools like surveys that make something
that is imperceptible, like the average height of the population or Gross National
Product, perceptible.

Fourth, it is critical to note that there are plenty of examples of efforts to think
about the future that are not based on an FLL methodology but that can be mapped
onto the FLF framework. Such methods can be identified fairly easily on the basis
of the AA that define the method. In most cases this large panoply of FS tools was
not conceived of or designed to reveal AA but rather to explore specific futures.
Using the FLF to gain a better analytical grasp of the kinds of AS and KCP con-
nected with these tools is a significant step on the road to being able to anchor the
matching of tools to tasks on the basis of an underlying theoretical framework.
This is the topic of the next sub-section.

Applying the FLF to the relationship between FL and FS

The second example of how the FLF can be applied to a specific analytical chal-
lenge is an exploration of the relationship between FL and FS. The main point
is that the FLF, as a way of describing FL as a capability, can be used for two
purposes: (1) to be more analytically precise about FS theory and practice, and
(2) to identify potential directions for the development of FS theory and practice.
For instance, Figure 1.1 shows a mapping of the boundaries of mainstream FS
as covering primarily AfF. This is depicted on the far right of Figure 1.1 (thicker
line) and covers four out of six AA clusters (AA1 to AA4). The attributes of FL
as displayed by Figure 1.1 show that the ontological and epistemological dimen-
sions of the FLF extend beyond the main centres of attention that characterise FS
today. In other words, the FLF not only encompasses AfF and AfE but also non-
conscious anticipation, whereas FS is focused on AfF.

The point here is not to argue that FS should expand to encompass non-
conscious anticipation. The aim here is more neutral and analytical. The hope
is to offer a framework for thinking about the application and evolution of FS
as a field of knowledge. FS could use the FLF to gain a better understanding of
how to match specific tools to specific tasks or to expand or contract or shift the
focus of FS to cover different issues and points-of-view as theories change and
practices adapt. Situating FS in terms of the FLF illustrates how the FLF can be
used to describe FL as a capability as well as a guide for research into aspects
of FL that have been invisible or ignored up until now. This is not the place to
speculate about the future trajectories of FS as a field and the extent to which
it may or may not incorporate new or relatively neglected reasons and methods
for ‘using-the-future’ into its dominant discourses and practices. However, it
is worth noting that research into FL generates evidence about what people
are actually doing, or can do both inside and outside the current boundaries of
most of FS, and as a result could inspire an expansion and/or reallocation of the
centres of attention of FS.
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There are other reasons to use the FLF to examine the relationship between
FL and FS. In particular, mainstream FS offers insights into different descriptive
labels that can be meaningfully attached to different AA, and methods for imag-
ining the future that can inspire the discovery and invention of AA. FS brings a
large inventory of theories and practices related to human use-of-the-future. The
range covers many distinct tools and rationales for anticipatory activities — from
formal forecasting for risk assessment to creative scenarios meant to evoke a
range of possible strategic options — all of which is accompanied by a rich lit-
erature that ranges from the dynamics of societal change (Slaughter, 2000, 2003;
Inayatullah, 2008) and corporate strategy (Wack, 1985; Van der Heijden, 2005;
Ramirez and Wilkinson, 2016) to specific tools like Delphi (Gordon, 1994), mor-
phological analysis (Godet, 2006) and Causal Layered Analysis (Inayatullah,
1998). All these theories and methods can be deployed in the different clusters
of AA depending on the context and can be used to describe different aspects of
FL. These tools can also be used to design customised FLL aimed at researching
specific AA and building FL. Indeed, the design of FLL-Ns called for the use of
many of these tools and theories to conduct ‘futures thinking’ as part of an action
learning/research process aimed at discovering and inventing different clusters
of AA.

Lest there be any confusion, the exploration into the nature and application
of FL undertaken in this book is an attempt to create a shared discourse for the
theory and practice of ‘using-the-future’. As already noted, the UNESCO FL
Project has drawn attention to the idea that AA can be taken as a common start-
ing point for efforts to understand FL as a capability. Up until now most of the
academic literature and actual practices in the field of FS have not been able to
take advantage of a common analytical vocabulary or shared points-of-reference
like AA. This lack of a shared terrain for initiating and connecting collaborative
scientific inquiry and application is in some ways not surprising given the weak
and largely peripheral position of FS. But the case for a shared disciplinary terrain
may also seem somewhat stronger now if there is a general recognition that con-
scious human anticipation depends on imagining the later-than-now and that all
explicit imagining requires making assumptions related to the purpose, nature and
implementation of some form of model and/or structured process, even if many of
these assumptions are often left implicit.

Putting forward AA and the FLF as constructs for encouraging a shared ana-
lytical effort to understand FL is not intended to replace or exclude FS. On the
contrary, the aim is to encourage the development of FS by enabling deeper and
wider research and application through traditional scientific, experimentation
based methods. Again, the adoption of a hypothesis testing approach, in the case
of the work in this book at the proof-of-concept level, is not meant to suggest
that FLL or FLL-Ns offer or impose some kind of procedural or methodological
exclusivity. Quite the opposite, the hope is that by detailing the design principles
of FLL as one general-purpose tool for experiencing AA and providing an exam-
ple of a customised version, the FLL-N, researchers will be able to make their own
assessments. The point of these experiments is to explore the limits of these action
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learning/research tools with respect to exposing specific AA clusters and different
aspects of FL. The vocation here is neither to be exclusive or all encompass-
ing, although the premise of generating evidence related to explicit hypotheses
is taken as the universal starting point for the specification and conduct of the
research. The whole point of the FLF is to push the frontiers or boundaries of
the understanding of anticipation, without claiming closure or exhaustivity.

Even the claim of ‘disciplinarity’ can and should only be tentative. The status
of FS as a discipline remains controversial, and the proposition that the FLF offers
the prospect of disciplinarity by potentially providing FS with shared ontological
and epistemological reference points, remains to be seen. Disciplines, defined as
common frameworks for pursuing research and developing practice, are not born
full-grown, nor outside of a specific context. Today FS and FL are being pushed
and pulled by current conditions and complex evolutionary emergence. One of the
main virtues of disciplinarity is that by establishing the boundaries and attributes
of the field it becomes feasible to research, debate, and practise in ways that can
be compared and contrasted in an ‘apple to apple’ rather than ‘apple to orange’
way. One of the main drawbacks is that such disciplinarity can exclude alternative
formulations from outside and suppress heretical ideas on the inside. There is no
denying that the claim of disciplinarity for FL as a capability based on the FLF
does run the risk of exclusion, but it is a risk that needs to be assessed in context.

Currently there are at least two mitigating factors that seem worth taking into
consideration. First, the serious lack of scientific capacity and status with respect
to understanding the nature and role of the future in theory and practice. This is a
serious problem if one accepts the hypothesis that motivates the work presented
in this book: that understanding anticipation better may be a necessary but not
sufficient condition for reframing the relationship between human agency and
complexity. Second, some guardians of a particular foresight methodology or
those who lay claim to specific and exclusive purpose for ‘using-the-future’ may
argue either that their theories or frameworks already offer a shared terrain for
disciplinarity or that their theories and practices do not fit within the FLF.

Such disputes are inherent to this kind of exercise and may seem wasteful
and risky, particularly since up until now FS has been unable to forge a shared
terrain. But the hope here is that through careful design and inclusive processes,
the UNESCO FL Project is managing to build a ‘big tent’ that might reduce the
costs of collaboration and produce some of the benefits expected from the efforts
of an organisation like UNESCO that serves as a global laboratory of ideas. So
far, the results seem positive. The UNESCO FL Project has successfully engaged
with academics and practitioners from across the global FS community, making
common cause in seeking a more coherent foundation for the field’s different
ontological and epistemological strands. Admittedly there is a risk of creating
divergent, even paradigmatically distinct terrains for thinking about the future.
Even if such debates do have the virtue of sustaining competitive inquiry into the
world around us, there is the downside risk of costly internecine and/or tangen-
tial conflicts. Yet, at this proof-of-concept stage of the research the signs remain
promising. As the evidence from the case studies show, the FLF as defined by
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specific theories of anticipation and knowledge creation can make sense of and
put to use a wide range of different ways of ‘using-the-future’ — from forecast-
ing (Tetlock and Gardner, 2016) and Delphi (The Millennium Project, 2017) to
Causal Layered Analysis (Inayatullah, 1998) and Theory U (Scharmer, 2007).

In part, this reflects the fact that the FLF is about making it practical to ‘walk-
on-two-legs’ — one deterministic and the other non-deterministic. This is mostly
because both becoming futures literate and ‘using-the-future’ to appreciate
novelty require an understanding of the goals and methods of preparation and
planning. Detailing these more technical aspects of the UNESCO FL Project is
helpful for separating out conclusions regarding the general aspects of the FLF
as an analytical scaffolding, from the specific focus of this project on testing the
parameters of the discipline by pushing the research process to detect novelty,
specificity, and the design attributes of processes that explicitly ‘use-the-future’
in a number of different ways. This last point merits being underscored in light of
the delicate question noted above regarding both the inclusiveness of the FLF and
the relationship between FS and the FLF.

Conclusion

So far during this project no specific heuristics, tools and purposes for ‘using-
the-future’ have failed to find a place within the FLF. To reiterate, the focus in
the UNESCO FL Project on specificity, empowerment, novelty, collective intel-
ligence and knowledge laboratories, does not mean that the FLF is confined to
these topics and tools. The selection for this project of particular theoretical, ana-
lytical, and practical issues and approaches reflects the priorities of UNESCO and
its partners to develop and clarify FL as a capability that may be able to contribute
to human resilience. For this reason, the UNESCO FL Project set out to: map how
people around the world “use-the-future’; discern different kinds of future; invent
and assess processes that help people to become futures literate; test design prin-
ciples for ‘using-the-future’ in a futures literate fashion; and explore in-depth the
relationship between ‘using-the-future’ and appreciating complexity.

With these objectives in mind, the research process for the UNESCO FL
Project was designed to focus on the main parameters of the FLF, not to provide
an inventory of all the theories and methods that fit within that framework. For
instance, although forecasting using probabilistic methods fits entirely with the
FLF, the way that predictive methods for imagining the future were used in this
project was to reveal people’s AA — rendering the tacit explicit — and to start the
process of developing their capacity to use different futures in different ways.
The hope is that the FLF, as a collaborative work in progress, can contribute to
the construction of a shared scientific foundation and that this process will not be
played out as an insider—outsider game. The UNESCO FL Project is intended and
designed to invite different communities with an interest in advancing humanity’s
understanding of anticipation to join together to propose, test and refine elements
of a framework that coherently encompasses as full a range of ontological and
epistemological components as is possible.
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As is typical of such a scientific endeavour, the research process and findings
are not necessarily the same thing, even if the tools often take on considerable
prominence. Put another way, the research process as designed and implemented
so far uses the future as part of an action research/learning approach. However,
the topic of this research is FL as a capability. Deploying anticipatory systems
and processes in order to understand FL makes disentangling the two somewhat
tricky, but as elaborated in detail over the following chapters, testing the rele-
vance of a framework for making sense of how people anticipate by engaging in
anticipation is quite effective. In particular, there are many attributes of FL, such
as those related to complexity and indeterminism, which can only be discerned
by getting people to actually anticipate in different ways. Working in this direc-
tion, the research and experimentation into the FLF reported in this book confirm
the critical role of advances both within and across the fields of anticipation and
knowledge creation. Later chapters go into greater depth on specific topics while
the case studies deliver considerable detail on what happens when designing and
implementing processes to test the FLF in a range of different contexts.

Notes

1 Hadin Tibbs, in his chapter in the Handbook of Anticipation (ref Poli, 2017) discusses
the implications of ‘block-time’ for the ontology of the future. Such efforts to reveal
aspects of our universe are of fundamental importance and no judgment is made here one
way or the other. The only assumptions I make here, in the context of the effort to better
understand human agency, is that at a practical level the future is always inaccessible
when the observer is ‘in-time’ as opposed to outside looking at ‘block-time’. Such an
assumption also seems to be compatible with a view of creativity and unknowability that
posits the potential for invention to enlarge the universe of possibilities, while forgetting
may shrink it. I want to thank Hardin for the conversation regarding this topic, but do not
hold him in any way accountable for the interpretation presented here.

2 Focusing the relevance of the later-than-now on ‘functioning’ provides an important compo-
nent of the definition of anticipation because it includes an ‘actionable’ dimension. However,
this formulation can encompass rather passive forms of action, like efforts to know — which
is an action that may or may not have further consequences related to reactions, like leaves
falling, or choices like deciding to take an umbrella if the weather forecast predicts rain.

3 One of the factors that made research into anticipation and the different ways of ‘using-
the-future’ difficult was the related yet distinct issue of the dominant approaches to
‘knowing’. In the same way that it became necessary to open up the ontological field
of what-is-the-future it also became necessary to distinguish methods for knowing the
unique/specific from the general/common. Indeed, work on FL not only draws atten-
tion to the epistemic bias towards generalities, common denominators and scalability of
much social science and everyday frames for describing the world but also calls rather
directly for the recognition of knowledge creation processes (KCP) that can sense and
make-sense of the unique, specific and ephemeral. This suggests that the epistemologi-
cal sphere also needs rebalancing, particularly if the richness of time-place specificity as
an inherent part of complex emergence is to be taken into account.

4 The local nature of novelty is related to the issue of the moment of discovery and/or
invention, which is inherently time/place specific. The ability or inability to recognise
repetition is limited by what is known there (location) and then (present) and in this
sense the recognition of repetition or difference is always initially limited by what is
known locally — or the point of origin.
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5 The term ‘design-critical’ as used here means that the goals that the design is meant to
achieve cannot be fulfilled if a ‘design-critical’ element is not addressed. In this specific
case, the necessity that the research tool be able to reveal the use of KCP from both the
GS and SU categories.
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2 The Discipline of Anticipation

Foundations for Futures Literacy'

Riel Miller, Roberto Poli and Pierre Rossel

Introduction

Over the past few decades questions have periodically surfaced regarding the
nature and basic features of Futures Studies (FS). Fruitful initial answers have
been provided by what have now become classics of the field, such as the pio-
neering Art of Conjecture by De Jouvenel (1967) or the extensive Foundations of
Future Studies by Bell (2011). Poli (2011) provides a more detailed reconstruction
of the field. More recently a series of five workshops, called the Futures Meeting
(FuMee, 2013) used the European COST initiative on foresight methodologies
(2011) as a springboard for research into the founding principles, cross-cutting
foundations and key concepts that define the evolving field of Futures Studies
(see Miller and Poli, 2010 for papers published from the first FuMee). A recent
issue of On the Horizon (Poli, 2013, p. 1) adds further elements to the discussion.
In addition, the Association of Professional Futurists (APF) published The Future
of Futures (Curry, 2012), seeking to clarify how to define Futures Studies (see for
example, Miller, 2012).

Most recently research into anticipation as a concept that is relevant across a
wide range of fields has taken off through a newly established series of interna-
tional conferences and a Handbook of Anticipation edited by Poli (2017). The
first International Anticipation Conference took place at the University of Trento
in 2015 (Project Anticipation, 2015) and the second one took place in London in
November 2017 (Anticipation 2017, 2017). Since 2012 the exploration of antici-
patory systems and efforts to advance FS worldwide have been encouraged by
Riel Miller’s work at UNESCO. He played an instrumental role in the estab-
lishment of three new UNESCO Chairs, with Roberto Poli at the University of
Trento, Italy, Markku Wilenius at the University of Turku, Finland, and Sohail
Inayatullah at the University of Sains Islam, Malaysia.

The analysis presented in this chapter reflects the discussions and debates that
have been underway for almost a decade now, involving a number of other col-
leagues, particularly the members of the FuMee Steering Committee (The FuMee
Network, 2013). The discussion of the Discipline of Anticipation (DoA) proposed
in this chapter starts from the proposition that any effort to straightjacket FS into
the boundaries of a single discipline will fail to capture the diversity of the field.
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The exploration of DoA offered over the following pages does not therefore claim
to encompass the entire field of FS, rather it pursues certain key dimensions of
what it means to ‘use-the-future’.

The Discipline of Anticipation

We discuss the DoA firstly by focusing our attention on the ‘Anticipation’ com-
ponent, then moving to the ‘Discipline’ component.

Knowing the future

All efforts to ‘know the future’ in the sense of thinking about and ‘using-the-
future’ are forms of anticipation. Equally the future is incorporated into all
phenomena, conscious or unconscious, physical or ideational, as anticipation.

The DoA covers all ‘ways of knowing’ the later-than-now as anticipation,
from those forms of anticipation that are observed, for instance, in a tree that
loses its leaves in the Autumn to human planning that attempts to colonize the
future and efforts to make sense of emergent novelty in the present by find-
ing inspiration in systemically discontinuous imaginary futures. Looked at as a
‘way-of-knowing’ the DoA addresses the codification of the myriad of systems
of anticipation, both conscious and non-conscious. The DoA develops, sorts, and
diffuses descriptions of the processes/systems of anticipation or how the later-
than-now enters into reality.

One important rationale for investing in the DoA is that it may improve the
conscious use of the future in the present (Rossel, 2010). This rationale takes as its
starting point the contention that perfect anticipation of change is both practically
and theoretically not achievable in our universe.? On the practical side the trouble
is the unavoidable incompleteness of both the data and models used to attempt to
predict the future. On the theoretical side, the impediment to predicting tomorrow
is that our universe is ‘creative’ in the sense that novelty happens — provided that
suitable enabling pre-conditions are given. If we accept this latter reason as part
of the explanation for the change that characterizes our universe then humanity’s
conscious relationship to reality faces an additional challenge — how to take nov-
elty into account in our perceptions of the present. This is where the DoA has a
particularly important contribution to make.

Specifically, the DoA provides ideas and tools that can alter and expand the
role of anticipation in shaping what humans perceive, including our capacity to
make sense of novelty. This is because the theory and practice of the DoA devel-
ops and extends the categories and methods of anticipation that can be used to
improve discovery and sense making. By enlarging and enhancing the analytical
and operational approaches to incorporating the later-than-now into our thinking
the DoA can improve anticipatory capacities in a wide range of circumstances.
Initially the DoA helps anticipatory thinking to move beyond the approaches that
most humans acquire without effort or reflection, such as our ‘natural’ aptitude
for understanding both the future trajectory of objects in motion, helping us to
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avoid being hit by cars, and direct cause and effect, helping us to avoid putting
our hand on a hot stove.

Subsequently, as the reach and refinement of the discipline benefits from more
reflection and purposeful experimentation it may help to create the conditions
for other novel changes. In this respect, the DoA is like other disciplines; it is an
effort to develop a fuller classification of various types of anticipation and a more
systematic inventory of the ways in which anticipation is understood by different
sciences and disciplines in the service of human knowledge. Like all such efforts
to gain a better understanding of a subject there is no assurance that the knowl-
edge so acquired will of necessity serve good or ill, nor generate only intended
consequences.

While anticipation has been widely studied within a number of different
disciplines — including biology, anthropology, cognitive and social sciences — to
date nobody has collected and systematically compared the results. A prelimi-
nary survey by Poli (2010) and a bibliography by Nadin (2010) signal the scale
of the task. So far two figures stand out as central contributors to the Discipline
of Anticipation: the mathematical biologist Robert Rosen (1985, 2000) and the
anthropologist John W. Bennett (1996). The former established the theory of
anticipatory systems, the latter the connection between anticipation and resilience.
The issue of anticipation is presently a hot topic. The following are a few selected
recent references to anticipation (for a more extensive list, see Poli, 2010):

e Anticipation in biological, psychological, economic and social systems —
aka the theory of anticipatory systems (Louie, 2009; Poli, 2009, 2010, 2011;
Louie and Poli, 2011);

e Anticipation and resilience (Almedom et al., 2007; Almedom, 2009; Rossel,
2012; Zolli and Healy, 2013);

e Anticipation and Futures Literacy (Miller, 2006, 2007, 2011b, 2012);

e Anticipatory governance (Fuerth, 2009, 2011; Karinen and Guston, 2009;
Fuerth and Faber, 2012).

Not surprisingly, from the point of view of FS and the DoA, the primary focus of
attention falls on explicit anticipation as a combination of capacities that allow
human beings to consider and evaluate the present in light of the way they imag-
ine the future. In this sense, explicit anticipation (individual and collective) can be
considered a key element or contributor to the human activity of decision-making.
Anticipatory activities play a key role in both the search for available choices
in the present and the form of agency in which such choices are conceived and
eventually acted upon.

One use of anticipation is as a means to imagine how actions might play out
in the future, although such simulations can only be tested once future realities
happen. Simulations of this kind can be useful to think about the consequences
of decisions, including errors that could turn out to be irrevocable. As Fuerth
and Faber (2012) aptly note: “reality has no ‘do over’ function”, and therefore,
“the ability to experiment in a virtual setting safely, without suffering real-world
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consequences of trial-and-error, is an invaluable tool”. Clearly it calls attention to
the potentially unforgiving nature of reality and the costs arising from what may
turn out to be wrong decisions, either in the short or the longer term. But excessive
fear of actual error, the desire to always be so well prepared, so perfectly planned,
that the target is never under- or over-shot, can crowd out one of the other strands
of anticipation, learning from failed or mistaken experiments by reconsidering
the anticipatory assumptions that help us make sense and evaluate the present.
This strand of anticipation can be obscured when we lose sight of the fact that
conscious efforts to prepare for the future or shape it are but part of a larger mix of
elements that make up difference and repetition in the emergent present, including
novelty that cannot be known in advance.

The importance of the DoA may well be that it enables a more explicit and
considered approach to these two strands of anticipation — bringing additional
perspectives and systematic knowledge, not only to efforts at preparing for exter-
nal events that are assumed to be predictable and to planning that aims to achieve
specific goals in the future, but also to the less familiar challenge of grasping the
meaning of what may look like a failed experiment yet turns out to be an emergent
success when judged against a new framework. One may be thought of as con-
scious anticipation that addresses closed systems and the other anticipation that
addresses open systems, as discussed in Chapter 1 with respect to Anticipation for
the Future (AfF) and Anticipation for Emergence (AfE) (see also Ogilvy, 2011;
Miller, 2011a).

Both are obviously important as part of humanity’s effort to make choices in
the present, but the anticipatory systems that make up the former strand are much
more familiar than the latter.

In conclusion to this section it is worth noting that much of our understand-
ing of anticipation remains cursory and fragmentary. Yet even if this leads us to
refrain at this point from making strong or general claims regarding the nature
and role of the DoA it seems fair to note that anticipation does play a basic role
in many different fields from biology, sociology, and economics to medicine and
architecture, and politics. Thus, developing our understanding of anticipation and
the DoA would seem to be of general relevance to humanity’s endeavour to better
sense and make sense of our reality.

Disciplinarity

Human efforts to appreciate the nature and functioning of anticipation in the world
around us are undertaken on the basis of specific concepts and practices, either
tacit or explicit. This is the field of knowledge that explores, invents, accumulates,
and transmits the frameworks and information that make up our understanding
and experience of anticipation. The DoA as a field of knowledge is made up of the
many different ‘ways of knowing’ anticipation. The term DoA can be applied to
both the practice of a skill (an apprentice learns a discipline from a master) and the
parameters that define or delimit a body of knowledge that is ‘studied’ (a student
acquires the knowledge of a discipline).
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As a field of knowledge, the DoA can be sustained and improved through
scientific effort. Like similar fields of practice and theory of knowledge, such
as economics or sociology but also more applied crafts, the field of knowledge
provides specific ways of knowing-describing-understanding such activities.
Anticipation is pervasive, but there are specific anticipatory processes that can
be identified, used, and made the subject of hypothesis testing through exper-
imentation and analytical efforts. A better understanding of different forms of
anticipation is helpful for engaging in economic and sociological analysis, just as
theories and practices that help to understand economic and sociological phenom-
ena can clarify aspects of anticipation.

The DoA, like other fields of knowledge, has sub-fields and a history and
weighting of different sub-fields. Additionally, certain sub-fields are more pre-
ponderant in other fields of knowledge, such as forecasting in economics or
climate science. Also, as with the emergence of other fields of knowledge, his-
torical context matters. In the case of DoA a series of factors have served to both
push and pull and enable and demand the development of a more sophisticated
body of knowledge. For example, a push might be complexity theory offering
new tools for thinking about the future, while a pull might be practical efforts to
solve the problems presented by changes in the condition of change by inventing
new approaches and frameworks.

Apart from the content side (to which we shall soon return), a complemen-
tary way to characterize the DoA is to take into consideration the accountability
criteria that its practitioners should follow. The simplest way to summarize this
aspect is to take FS as the covering term, the most general umbrella including
all the ways to study, think and ‘use-the-future’ — ranging from visionary and
utopian futures and pop futurism to participatory, critical or integral futurism and
the extrapolatory projections of simulations, formal modelling and forecasting.
FS is inclusive. Every aspect, type, and way of including the future within one’s
analysis, theories or actions is a legitimate component of FS.

Some components of FS are more subject than others to constraints, however.
In particular, futures exercises conducted by professionals and futures teaching
require forms of accountability that may be inappropriate for the field of FS as a
whole — such as responsibility toward clients and students, and basic research. We
shall adopt the expression DoA for this sub-field of FS.

Two further demarcations help in distinguishing different versions of the
DoA, or differently nuanced DoAs. First, the needs of professionals and aca-
demics may differ, in part, and respond to different accountability criteria.
Second, two preponderant foci can be distinguished when looking across
current theory and practice within the DoA. Using familiar labels from the
foresight community, futures generated by closed anticipatory assumptions
are part of the ‘forecasting’ strand, futures invented by combining open and
closed anticipatory assumptions are part of the ‘foresight’ strand. While these
terms do not fully capture all the nuances of FS as practice, in particular the
nature and range of open futures, the current discourse falls roughly into these
two camps.
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Much forecasting practice rests on the well-established modelling approach
that tests predictive hypotheses using past data. If the model and data are deemed
to accurately describe past behaviour of the variable(s) being predicted the model
is considered more or less robust for extrapolatory purposes. Economic and cli-
mate change forecasts work along these lines. Sophisticated forecasters, working
within the carefully developed and tested closed models used for extrapolation of
variance, can find ways to integrate advanced systems theory into their reasoning
and conclusions — together with the implied issues of multi-stability, discontinu-
ity, phase transitions, etc. These simulations however, circumscribe the imaginary
future within the probabilistic premises required to use models to project the past
into the future.

Foresight as a practice, when distinguished from forecasting, is formally prem-
ised on the unknowability of the future and hence attempts to be more systematic
in imagining futures that are not constrained by projecting the past. This does not
mean that foresight practitioners do not use extrapolation and models to imag-
ine the future. Indeed, they can use probabilistic statements as spring-boards for
imagining the future and can even, in certain circumstances, aim to provide a
probabilistic assessment of the future. Foresight processes however, usually take
a different path from that of the forecaster. In general, foresight claims both a
more creative and participatory mission, aimed at discovering new options and
exploiting different forms of knowledge. As a result, foresight as a practice has
experimented, somewhat haphazardly as is to be expected at the outset of new
frameworks, with the challenge of both inventing and making sense of numerous
new methods for generating and interpreting anticipatory assumptions and imagi-
nary futures (Bishop, Hines and Collins, 2007; Wilkinson, 2009; Rossel, 2012).

Given the divergent priorities of these two groups of practitioners it is not
surprising that there has been relatively little cross-fertilization or joint efforts.
Overcoming this divide could be quite productive since there are numerous issues
such as Futures Literacy and complexity (see section on complexity below) that
are of relevance to both groups.

Summarizing, a discipline offers at least three advantages:

o Depth: by distinguishing its focus, a discipline can develop an expertise (spe-
cialization), deepening its theory and practice;

o Identity: through such specialization, both the practitioner and the layperson
can identify the discipline as concerned with a specific subject-matter and
why it is trustworthy;

o Legitimacy: depth and identity help to foster responsibility and legitimacy
(which include reputational assets and attention to excellence) (Miller, 2012,
39-40).

Deciding whether the DoA, as we see it, is a discipline and what makes us think so
and with what degree of legitimacy, is a challenging task. As an initial contribu-
tion, the following section addresses three questions:
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1 What is a discipline, what do we mean by that?
2 Is what we call the DoA a discipline? What would qualify it for that claim?
3 What are the key components of the DoA as a discipline?

The idea of a discipline and the issue of disciplinarity

Etymologically, ‘discipline’ is related to the ‘code of conduct’ of a ‘discipulus’, a
person subjected to an explicit training. With the coming of age of modern science,
the term ‘discipline’ started to encompass the idea of a sub-field of knowledge,
bearing its own focus, knowledge models, procedures and set of issues to work
upon. The DoA is a discipline precisely because it has its own territory of knowl-
edge (the future, or better, the future-as-linked-to-the-present). The disciplinarity
of the DoA includes both the clarification of the relevant models, procedures and
issues — which to some extent may overlap with those of FS and eventually with
those of other disciplines too — and the criteria of accountability mentioned above.

If we push this proposition further, we must specify the knowledge territory
addressed by a discipline and the ways to address this knowledge territory. The
following are some general features we are aware of that are presented by most if
not all the disciplines.

o A focus (or a variety of foci) characterizing the discipline. Clarifying the foci
of interest is more relevant than establishing clear-cut boundaries, because
the latter can overlap with an endless number of other disciplines.

o Key theories, explanatory of some real-world references or issues.

e Public traces, in the form of documents that can be analysed and discussed,
and eventually revisited and reused years afterwards. In this sense, build-
ing a discipline is a historical process that may or may not be cumulative,
combining creation and destruction as well as preservation or maintenance —
which determines that status of the discipline’s assets at any point in time.
Furthermore, the process itself of generating traces is valuable and enables
different learning dynamics to be distinguished and addressed.

e Peer-evaluation of some kind regarding the work of participants by other
participants, occasionally participants from other disciplines. The habit of
referencing the work of others upon which, or in contrast to which, one
attempts to build new knowledge is considered a fair code of conduct. Two
sets of criteria apply: (1) standard practices for complying with scientific
debating and evaluation patterns; and (2) practices specific to the discipline,
to be identified and discussed within the DoA arena, and related to the par-
ticular issues and challenges of the DoA.

o Assessment. This is perhaps the most demanding aspect, in part because
there are at least two relevant paradigms. Taking the dominant view of the
relationship between prediction and agency, embodied in planning, there is a
dual problem for assessing the performance of foresight activities: (1) strictly
speaking there are no current data about the future and therefore evaluations
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of futures exercises cannot be based on the realization or not of pre-defined
outcomes; and (2) there is no way to know if by making a prediction in the
present (e.g. the “year 2000 bug” or “Y2K bug” (Quigley, 2005)) the future
outcome will be altered — was there or was there not an actual Y2K threat
to begin with? An alternative paradigm for evaluation starts from a differ-
ent conception of the use of the future and its relationship to agency. This
might be called the anti-planning paradigm. Here the evaluation of anticipa-
tory activity is not related to plan fulfilment or the accuracy of predictions in
divining outcomes. Instead success is based on the constant diversification of
imagined futures, including non-predictive and non-normative descriptions
of tomorrow, with the outcome being the expansion of sensing and sense-
making in the present. Despite, or perhaps because of these difficulties in
assessing foresight practice, the DoA may offer a number of solutions by
enhancing the viability of input-based assessment, checking to see if the
ingredients and processes respect state-of-the-art knowledge. Like all dis-
ciplines, the DoA is one approach to ‘quality control’ based assessment,
including critical reflections on the assumptions of the discipline.

Key theoretical components of the DoA

As with every other discipline, the DoA exploits a variety of methods. This chap-
ter, however, intentionally leaves aside discussion of these diverse methods in
order to remain focused on the meta-level disciplinary aspects. In other words,
we are concerned with how our understanding of the functioning of the disci-
pline can be organized. Here, as a preliminary proposition, we present two ways
of understanding how the DoA is organized, namely Futures Literacy (FL) and
complexity.

Futures Literacy

Skipping over the history of anticipatory thinking, the current situation is one
where the capacity to understand anticipation is becoming both more operation-
ally doable and desirable. The emergence of this capacity, in a way that may be
compared to the push and pull of the emergence of the universal capability to
read and write during the industrial revolution, can be called Futures Literacy
(FL) (Miller, 2006, 2007, 2011b, 2012). As with reading and writing, FL entails
the capacity to decipher and categorize as well as produce (design, conduct and
interpret) explicit (volitional and intentional) processes of anticipatory knowledge
creation, as a necessary and ordinary skill. FL, like language literacy, involves the
acquisition of the know-what, know-how, know-who and know-why — to which
we could also add problems of know-when — that are required to deploy anticipa-
tory systems appropriately — i.e. to be fit for purpose. FL is the knowledge and
skill of how to ‘use-the-future’, it is a familiarity with anticipatory systems and
processes. As noted in Chapter 1, to ‘use-the-future’ is, strictly speaking, not pos-
sible since the future does not exist as an object or tool to be used. The future as
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anticipation however, is continuously instrumentalized; the point of this phrase is
to draw attention to this common and important activity.

What distinguishes FL from the common everyday capability to ‘use-the-
future’ to cross the street without being hit by a car or planning to go to the movies
with friends is that it requires an explicit awareness of distinctive anticipatory
systems and the associated logic that connects specific tools to specific tasks.
At a general level, conscious human anticipatory activities, either explicit or
implicit, are a way of generating the imaginary futures needed to understand and
act in the present. Concerning explicit anticipation, three main uses can be dis-
tinguished: optimization, contingency, and novelty. Optimization futures can be
used to ‘colonize’ the future on the basis of closed anticipatory assumptions that
inform extrapolation; contingent futures can be used to prepare for anticipated
surprises, but as preparation cannot, by definition, take into account unknowable
novelty this type of anticipation is also closed; finally, open or novel futures have
the potential to expand perceptions of the present beyond what is apparent on the
basis of closed optimization or contingency futures (see Chapter 1 and Miller,
2012, p. 41).

The point of distinguishing these three categories is to assist with the chal-
lenge of linking specific tasks to specific methods or approaches for both
thinking about and attempting to shape the future (see section below). Because
optimization actively attempts to impose patterns from the past on the future it
privileges causal-predictive methods, often implemented through formal (usually
equation-based) models running historical data. Contingency planning is how
we try to prepare for already recognized possible surprises, often with the aim of
‘surviving’ or continuing with a minimum of systemic disruption. Using novel
futures to discover new ways of making sense of the emergent present provides
one way of taking advantage of the unknowable as it starts to become know-
able, enhancing the capacity to discover the present. Novelty includes objects
and processes emerging from our activities and the subsequent actions we exert
upon and with them.

These three ways of ‘using-the-future’ are manifested in the world around us
in distinctive ways. People ‘using-the-future’ to achieve some optimal outcome
tend to understand reality as deterministic and manipulable — in the sense that
future goals and problems are perceptible and can be directly influenced. Many
of the familiar and most trusted tools deployed by those ‘using-the-future’ for
optimization involve explicitly closed system dynamics and trend extrapolation —
all close to forecasting and predictive scenario building. Contingency planning
often deploys a broader range of methods such as the Delphi method and simula-
tions. Preparation of this sort can include within system innovation and openness
as rehearsing a crisis can reveal endogenous unknown unknowns. Finally, efforts
to invent and appreciate emergent novelty call, on the one hand, for more mod-
esty about what is knowable in the present and expected in the future, and on
the other hand, more ambition in imagining the future in order to assist with the
appreciation of exogenous unknown unknowns. Making sense of novelty calls
for a greater capacity to invent and explore openness in all its forms. This is what
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makes the DoA timely, it reflects the needs and resources currently pulling and
pushing the development of the capacity to embrace novelty.

Distinguishing three ways of ‘using-the-future’ provides a practical analytical
framework for thinking about the future. By analysing how people are ‘using-the-
future’ this framework makes it easier to match tools to tasks. However, clearer
criteria for assessing how and to what end the future is being used does not mean
that at any given time people, communities or institutions use only one approach.
In daily life, a multiplicity of ways of ‘using-the-future’, a range of distinct antici-
patory systems and processes, are deployed simultaneously. Differentiating three
main types of future is a conceptual tool for better classifying and understanding
the way in which communities and other relevant subjects “use-the-future’.

All three uses of anticipation can serve human intention and volition, including
the desire to assure individual, organizational and species resilience. By providing
distinct categories and methods for integrating the future in the present, knowl-
edge of the DoA may enhance Futures Literacy, enabling people, communities
and organizations to manage and take advantage of the stress and excitement gen-
erated by the only certainty we know — constant change.

While these three categories are derived from extensive experience in con-
crete anticipatory activities, they are in need of some theoretical polishing. As
they stand, these three categories guide practitioners, providing clues for varying
perspectives and levels of analysis. As the DoA develops we hope to provide a
more comprehensive analysis of the structural features (including other ways of
‘using-the-future’ still to be documented), overlapping practices, and dynamic
inter-connections.

Complexity

During the past 60 years complexity has been defined in so many different ways
that the term risks becoming meaningless. Furthermore, complexity is one of those
issues that quickly veers into difficult technicalities. For the DoA the importance
of complexity is that it calls for an awareness of different anticipatory systems.
One of the simplest ways to define complexity is to distinguish ‘complex’ from
‘complicated’ problems and systems. Complicated problems originate from causes
that can be individually distinguished; can be addressed piece-by-piece; for each
input to the system there is a proportionate output; the relevant systems can be
controlled and the problems they present admit permanent solutions. Complex
problems and systems result from networks of multiple interacting causes that
cannot be individually distinguished and must be addressed as entire systems;
that is, they cannot be addressed in a piecemeal way; they are such that small
inputs may result in disproportionate effects; the problems they present cannot be
solved once and forever, but require to be systematically managed and typically
any intervention merges into new problems as the result of the interventions to
deal with them; and the relevant systems cannot be controlled — the best one can
do is to influence them, learn to “dance with them” as Donella Meadows aptly
said (Meadows, 1999).
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A more detailed analysis of the differences between ‘complicated’ and
‘complex’ has to consider: (1) the ‘complicated’ perspective tends to work with
closed systems, while the ‘complex’ perspective works with open systems;
(2) the former naturally adopts a zero-sum framework, while the latter can
adopt a positive-sum framework; (3) the former relies on first-order systems,
while the latter includes second-order systems, that is, systems able to observe
themselves — which is one of the sources of their complexity.

The traditional, bureaucratic structure adopted by organizations and institutions
derives from an understanding of systems and problems that precedes the discov-
ery of complexity. These structures are tailored to addressing ‘complicated’ — not
‘complex’ — systems and problems: they work as if problems could be addressed
individually and in a piecemeal way, with outputs systematically proportionate to
relevant inputs, and aim to manage and control underlying systems. Additionally,
if we expand our consideration of change to incorporate novelty — discontinuity
that is unknowable in advance — there is the challenge of being in two or more
frames at once. How to develop the capacity to see and act in ways that take into
account incompatible but coexisting systems? These are situations where tak-
ing the point of view of one system not only renders the other invisible but often
expresses an existential conflict with the new system. The problem that surfaces
here is dramatically urgent: while there is considerable expertise and experience
with the invention and implementation of bureaucratic structures meant to act
within the existing framework of agency — how to ‘use-the-future’ for optimization
and contingency — we still are in the deepest fog about how to build up anticipa-
tory structures able to organically deal with complex problems and systems (see
Poli (2014) on Anticipatory Governance and Miller (2011b) on changing the way
governments ‘use-the-future’).

Is the DoA an improvement?

One of the main justifications for further developing the DoA is the contention
that it may improve the way humanity ‘uses-the-future’. In order to determine if
it does or does not calls for some way of assessing if the DoA actually enhances
use of the future by foresight practitioners and others. The obvious problem from
within the existing paradigm, as already noted above, is how to assess what has
still to become actual. From the point of view of the present, like when a decision-
maker makes a choice regarding how to “use-the-future’, it is not very comforting
that the only way to know if one particular anticipatory system or set of antici-
patory systems is superior to another is once it is too late, i.e. a long time later.
Although such ex-post assessment may partially work to build up a track record
in dealing with ‘optimization’ and ‘contingency’ futures, such approaches shed no
light on false-negatives (futures that did not occur because the prediction altered
the outcome) nor on what went unseen or remained incomprehensible because
imagining closed futures obscured phenomena in the emergent present.

The intractable nature of this assessment problem emerges clearly if we exam-
ine the Foresight Maturity Model (FMM) (Grim, 2009). The FMM is designed to
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help identify the areas where foresight focus could bring the most benefit, allow-
ing resources to be optimized for the most overall benefit. Furthermore, the FMM
provides a means to assess progress in a measurable way. The two main features
of FMM are: (1) devising the main steps of a foresight exercise, as developed by
Bishop and Hines (2006); and (2) identifying the series of basic maturity levels
(Table 2.1). The main purpose of FMM is to assess the capability of organizations
and institutions to develop strategic foresight by relying on the concept of best
practice, a concept that is often elusive (for discussions of the problems surround-
ing ‘best practice’ see Auspos and Kubisch, 2004; Coote, Allen and Woodhead,
2004; Foot et al., 2011). Apart from efficiency issues however — i.e. debates on
performance measurement problems — the very idea of ‘best practice’ seems to
make little sense for FS, because ‘best practices’ can obstruct efforts to find inno-
vative ways to make sense of emerging challenges.

One very important blind spot is the absence of complexity in the picture,
leading to rather optimistic explanations, in particular for framing, scanning and
forecasting activities.

For these reasons, we need a more nuanced framework. Let us call it the
‘Anticipatory Capability Profile’ (ACP). ACP is composed of the three compo-
nents in its name: the Anticipatory component distinguishes among the different
ways of ‘using-the-future’ (for instance, the different anticipatory systems and
processes that define FL). The Capability component distinguishes among the
different frameworks adopted by professional futurists for performing their exer-
cises. As a preliminary approximation, one can exploit the difference between

Table 2.1 Foresight Maturity Model (Grim, 2009)

Disciplines of a Foresight Exercise Basic Maturity Levels for Each Discipline

Leadership (capacity to translate
foresight into action on an ongoing
basis)

Framing (capacity to identify and

Ad Hoc (being only marginally aware of
processes; most work is done without
plans or expertise)

Aware (being aware that there are best

solve the right problems) practices in the field; learning from
external input and past experiences)

Capable (having a consistent approach for
what’s going on in the immediate a practice, used across the organization,
environment and in the world at which delivers an acceptable level of
large) performance and return on investment)

Forecasting (capacity to consider a Mature (investing additional resources to
range of future possibilities) develop expertise and advanced processes
for a practice)

World-class (being a leader in its field, often
creating and disseminating new methods)

Scanning (capacity to understand

Visioning (capacity to decide what the
organization wants in the future)

Planning (capacity to develop plans,
skills, and processes that support
the organization’s vision)
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‘modelling’ and ‘reframing’ mentioned in the first section above. Finally, the
Profile component puts together the components characterizing Anticipation and
Capability, specifying which constraints they should respect. Needless to say, the
above is only a rough skeleton. Much work will be needed before being able to
construct an effective assessment framework by seeking, inventing and experi-
menting with different ways to operationalize the distinct dimensions.

Conclusion

The DoA is in its early stages of development. In this regard, the DoA is not
different from any other discipline — or science for that matter. Changing condi-
tions give rise to changing needs and capabilities. The DoA reflects a range of
convergent and divergent aspects of the present. There is the ascendance of new
theories of anticipation and complexity. There is the decline in the effectiveness,
both in terms of outcomes and perceptions, of old ways of “using-the-future’. The
DoA is not born full-blown; it will require considerable work to enhance both the
theory and practice — a fertile dialectic. Efforts are already underway in a wide
variety of places and institutions, including the UNESCO Chairs and Anticipation
conferences mentioned at the outset of this chapter. There are also many practi-
cal experiments taking place, as described in this book, covering Africa, Europe,
Latin America and Asia, as a global network begins to take shape. Like all such
efforts there is no way to tell in advance if the effort will be for good or ill; what
can be affirmed is that such an effort is intended to contribute to the scientific
aspiration of gaining a better understanding of the world.

Notes

1 This chapter was initially commissioned to assist the deliberations of the Steering
Committee of the Networking to Improve Local/Global Anticipatory Capacities: A
Scoping Exercise (Miller, 2014). The current version has been slightly revised and some
of the terminology updated to help the reader understand references across different
chapters in this book.

2 Raising awareness of the limitations of the forecasting approach does not mean that we
negate the reality of common practices and the myriads of situations where an immediate
or less immediate future is anticipated using probabilistic approaches with ‘reasonable
success’. The fact that excessive dependence on these methods not only generates the costs
of false-negatives and false-positives but also blinds us to the fruit of non-probabilistic or
complex ways of thinking does not erase the utility of this currently dominant approach.
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3 Towards a formal framework for
describing collective intelligence
knowledge creation processes that
‘use-the-future’
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Jean-Paul Vanbremeersch

Introduction

One of the key claims for Futures Literacy (FL) as a capability is that it
potentially enhances our capacity to act in ways that are consistent with our val-
ues and aspirations. Beyond the important virtues conferred on anticipation that
arise when preparation and planning are successful, there are two other specific
advantages — proposed as hypotheses — that are of particular interest in this book.
The first is that a greater capacity to ‘use-the-future’ makes it easier to sense and
make-sense of the world around us. This hypothesis rests on the proposition that
a better understanding of anticipatory assumptions, including those related to dis-
tinct anticipatory systems, empowers people to grasp why and how the imaginary
future influences what they see and do in the present. If this hypothesis holds it
means that a futures literate person is better able to detect and attribute meaning to
novelty and complex emergence than someone who is futures illiterate. The value
being expressed here is that it is better to understand the world than to remain
ignorant. The second hypothesis is that FL, because it enhances the capacity to
appreciate complexity, makes it easier to take advantage of change, to deploy
everyday forms of contextual creativity, and to embrace a diversification strategy
towards resilience. The value expressed here is, in summary form, the desire for
‘freedom’ understood as a capability (Sen, 2009; Nussbaum, 2011).

Testing these hypotheses requires, at a minimum, the ability to collect two sets
of ‘evidence’. The first is the extent of a person’s FL — how futures literate are
they? And second is the extent to which differences in this capacity to ‘use-the-
future’ alter a person’s ability to sense and make-sense of our complex emergent
world. Collecting this evidence depends on being able to define and observe the
two main variables — the extent to which someone is futures literate and their
ability to appreciate complexity. The starting point for measurement is always a
definition, be it grounded in empirical observation or theoretically derived rea-
soning or both. For the first variable, the capacity to ‘use-the-future’, i.e. FL as
a capability, elements of a definition have been sketched in the Futures Literacy
Framework (FLF) presented in Chapter 1 where the attributes of distinctive sets
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of anticipatory assumptions are specified. For the second variable, appreciation
of complexity, there is a wide range of definitions to choose from and this is not
the place to enter into an in-depth exploration of the topic. Instead, the focus here
is on a dimension of complexity that is directly implicated in the formulation of
the FLF, specifically the term ‘novelty’ (Bergson, 1913; Kauffman, 2008; North,
2013; Stubbe, 2017; Tuomi, 2017), with the working definition being a person’s
capacity to detect or invent novelty as difference, a metric that is specified, from a
practical collection of evidence perspective, as being able to ask ‘new’ questions.

Defining the experience of appreciating complexity through a proxy such as
being able to ask ‘new’ questions sets up three metrics. First is a binary metric, an
either/or choice. On one side of the binary metric is when no new questions occur.
An example of this situation might be when people imagine the future and arrive
at no new questions, perhaps as seen subjectively, by their own estimation, or by
a third-party observer (or perhaps both). On the other side of the binary, when
imagining the future does generate new questions, there are two more metrics.
One is about assessing the differences in the kind of ‘newness’ of the questions
being asked and then from within a particular category of new question the extent
to which such a question might be considered to ‘push the envelope’ of ‘new-
ness’. Here again there is much to explore and once more a pragmatic shortcut
is provided by the primary focus in this book on understanding FL. Thus, from
an anticipatory systems perspective the key attribute of ‘new’ and the basis for
determining thresholds and metrics is the relationship between the kind of future
people imagine and what they perceive.

In the context of the FLF this gives a fairly precise meaning to the differences
in degree and kind that can be used to describe ‘new’ questions. When people
imagine the future do they ask new questions at all? If not, then it is the first case
of the binary measure. If yes, then the kind and extent of ‘new’ needs to be refer-
enced to the anticipatory assumptions that frame the imaginary future. Looking
at the FLF mapping to provide bearings, the kind of ‘newness’ depends on the
fundamental difference between anticipation-for-the-future (AfF) and anticipation-
for-emergence (AfE). This means that discerning what kind of new question is
being asked is based on determining if the question arises from a future imagined
on the basis of the AfF anticipatory systems — preparation (AS1) or planning
(AS2) — versus the AfE anticipatory systems — novelty (AS3). In the terms used in
Chapter 1 it depends on which ‘leg’ one is walking. As for degrees of ‘newness’
the theory and evidence contained in this book are only preliminary, but what this
work suggests is that the critical factor is endogenous to the evidence creating
process in so far as the effort of being futures literate entails a constant identifica-
tion of the ‘box’ made up by one’s anticipatory assumptions and it is this constant
identification of boxes that provides the basis for assessing not only if one is mov-
ing outside of a particular box but in what ways and how far.

Subsequent chapters in this book begin to fill in a few more details regarding
the ongoing effort to understand the nature and implications of FL. The task in this
chapter is to point towards one critical stepping stone that has not yet been put in
place but appears to be a highly promising direction if the aim is to move from the
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proof-of-concept phase that enquires into the resonance of basic concepts to the
testing of prototypes phase that renders operational what it means to ‘master’ FL
as a capability. This chapter outlines a formal mathematical model that can assist
with gathering evidence and testing hypotheses by rendering what takes place in
FLL more detailed and explicit. The purpose of applying this formal mathemati-
cal model is not to mimic other sciences or seek legitimacy in what is erroneously
considered the superior veracity of quantitative depictions of ‘reality’. Rather,
the role of the category theoretic model of Memory Evolutive Systems (MES),
developed by Ehresmann and Vanbremeersch (1987, 2007) is to describe what
happens in collective intelligence knowledge creation (CIKC) processes that use
anticipatory systems (AS) and related knowledge creation processes (KCP) — in
other words in an FLL.'

The MES model is a tool for formalizing what happens in FLL (Tuomi, 2014).
One of the strengths of the MES model is that it builds on a ‘dynamic’ category
theoretic formalism that can model impredicative or self-referencing systems,
including biological, social, and cognitive evolutionary systems that cannot be
captured using more conventional mathematical approaches. Applying MES to
FLL is a way to achieve greater precision in describing the attributes and func-
tioning of the actual experiments as learning processes. For a number of reasons,
discussed below, the MES is capable of specifying and tracking the complex
emergent processes of FLL. This MES formalization is made possible by build-
ing on the development of both the comprehensive analytical definitions of FL
provided by the FLF (Chapter 1) and the design principles that specify FLL as a
means to generate evidence regarding different aspects of FL (Chapters 4 and 5).
Formal descriptions of this kind provide a crucial next step along a path of scien-
tific inquiry into FL.

In the past, mathematical frameworks, like the MES, have played a key role
in advancing understanding in many fields, from physics and chemistry to eco-
nomics and statistics. With respect to FL. much remains to be done. For instance,
the application of the MES to FLL underscores the critical importance of further
research into how to connect the actual performativity of the labs as action-
learning/research and the collection of meaningful evidence that corresponds
to the necessarily more abstract formalization of the MES. In other words, how do
we measure what is actually happening in the FLL so that it can be used to fill in
a formal MES rendering? Still, at this stage of research into FL and anticipatory
systems, the potential application of MES to FLL offers a critical stepping stone
for scientific assessment of the performance of different specific FLL designs as
well as helping to test the critical hypotheses motivating research into FL: that
becoming more futures literate can enhance human efforts to sense and make-
sense of complexity.

As already noted, the MES has not actually been applied to FLL yet, so this
chapter is not reporting the results of direct tests. The purpose of this chapter is,
in part, to signal what needs to be done as the FL research agenda advances from
the proof-of-concept to the prototyping phases of the innovation cycle (Murray,
Caulier-Grice and Mulgan, 2010). This chapter also provides an initial mapping,



A formal framework for CIKC processes 69

for those so inclined, of the MES to FLL. Even more technically oriented readers
are referred to a forthcoming article (UNESCO MOST publications) that will pro-
vide a full specification of the MES-FLL, including relevant mathematical proofs.
For now, the goal is to explain how the MES model enables FLL to be described
in greater detail with respect to the different positions and roles of the actors,
relationships, and shared ideas and memory that constitute the AS and KCP that
emerge from specific implementations of FLL.

The MES and FLL

In Chapter 1 FLL were presented as an example of how the Futures Literacy
Framework (FLF) can be used to select design criteria for a research tool meant
to expose anticipatory assumptions (AA). FLL, as touched upon in Chapter 1
and developed in more detail in Chapter 4, deploy two knowledge creation pro-
cesses (KCP) sub-categories: action-learning/research and ‘collective intelligence
knowledge creation’ (CIKC). FLL combine these two rather multi-purpose KCP
in order to enable the discovery and invention of AA. MES modelling provides a
way to formalize what happens when running the KCP in FLL in general as well
as in specific implementations that are customized for particular research goals
and laboratory contexts, such as the FLL-N deployed by the UNESCO FL Project.
This application of MES mathematics to FLL generates insights in at least three
distinct fields of analysis.

First, it enhances the ability to identify changes in the degree and nature of
complexity that are generated by FLL thereby allowing for more sophisticated
approaches to the testing of hypotheses related to FL. For instance, an MES track-
ing of the action-learning taking place in an FLL makes it easier to establish to
what extent becoming more futures literate is associated with sensing and making-
sense of different kinds and degrees of novelty.

Second, MES formalization of the specific KCP used to conduct FLL can help
to disentangle the ontological from epistemic aspects of what is happening, mak-
ing it easier to ascertain the effectiveness and efficiency of choosing different sets
of design principles and contexts when running FLL. For example, by comparing
different implementations of FLL formalized by applying MES it becomes easier
to expose how differences in sequencing the action-learning process or the timing
of the introduction of specific heuristics for activities like reframing might alter
the effectiveness and/or efficiency with which FLL generate specific sets of AA.

Third, the fact that the category theoretic approach that informs the MES is also
an approach to modelling so-called ‘impredicative’ anticipatory systems intro-
duces an important potential synergy between efforts to enhance research into
FL through the application of the MES to FLL and the discovery and invention
of paradigmatically different perspectives on human agency. Here the potential
for the MES to add value is not the same as in the two domains above that focus
respectively on assessing what is happening and improving the design of a par-
ticular process. The promise in this third field is speculative and is inspired by
imagining what could emerge from paradigmatic-type changes in the conditions
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of change. An example in this third field might be something along the lines of
what becomes possible due to transformations in underlying social paradigms,
for example, the kind of change in basic societal frames that occurred in conjunc-
tion with what is often called the ‘first scientific revolution’. Right now, there is
no way to know what changes in the conditions of change might emerge if high
levels of FL were widely diffused throughout society, along with the relevant
methods, like FLL, and the relevant mathematics, like category theory.

The potential for generating important insights into FL across these three fields
of inquiry illustrates the utility of combining the MES with FLL. But it merits
noting, the contributions of category theory and the MES approach are not con-
fined to discussions of anticipatory systems-type research or activities like FLL.
Category theory and the MES are broad mathematical approaches that apply to
an open set of topics such as: evolution of biological systems (Simeonov, Smith
and Ehresmann, 2012); cognition and development of higher cognitive processes
(Ehresmann, 2012; Ehresmann and Gomez-Ramirez, 2015); design (Béjean and
Ehresmann, 2015); and anticipation (Ehresmann, 2017). In this respect, it is cru-
cial to keep in mind two points arising out of the discussion in Chapter 1 of the
so-called ‘microscope of the 21st century’. The first is that CIKC are a general
methodology and should not be reduced or conflated with the application of this
method in FLL. Second, the general application of MES to both action-learning/
research and CIKC processes might give a considerable boost to the design and
application of the ‘microscope of the 21st century’. Chapter 1 already flagged
the observation that today’s widespread experimentation and innovation around
these KCP may be a symptom of a broad, cross-disciplinary challenge — inventing
tools and conceptual frames that enhance our capacity to appreciate the specific,
unique and ephemeral. Indeed, the application of the MES to FLL is in part a step
in this direction.

Why FLL are suitable for MES formalization

The primary purpose of FLL is to reveal and articulate people’s AA. Given that
currently AA are largely tacit and latent in nature (Nonaka, 1994), FLL must be
designed as processes that make AA explicit. The basic observation that under-
pins the FLL design is that at a given time each participant has their own stock
of knowledge, stories, frames and interpretations (Polanyi, 1962). They provide
the ‘raw material’ or inputs for a process that follows design principles meant to
access what participants know and believe about a particular topic. These personal
stocks of knowledge get mixed into a conversation that is structured to generate
shared meanings as well as new knowledge flows that may restructure existing
systems of meaning. In other words, learning.

This is how FLL can make tacit or even previously unknowable knowl-
edge evident and meaningful. At the same time, by drawing the participants’
attention to the fact that they are ‘using-the-future’ in specific ways, FLL
also provide participants with tangible experience of ‘using-the-future’. This
is how FLL launch participants along the path of learning how and why to
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use anticipatory systems and processes (the future) in increasingly sophisti-
cated and productive ways. FLL engage specific stocks of knowledge that are
rooted in participants’ experiences with underlying communities of practice
and interest. The knowledge, often tacit, that participants possess as a part of
these communities is intricately embedded in social conditions of the com-
munity. The stocks and flows of knowledge are (re)produced and renewed
through ongoing social practices and social learning where the participants
can progress towards greater degrees of understanding and new forms of
meaningful action.

In the formal model described below, we call these stocks of community-
specific knowledge the ‘Archetypal Core’ of the community. It provides the
conceptual categories and standard procedures that form the foundation of practi-
cal action and sense-making. Below we show how the emergence of new elements
in this Archetypal Core can be formally modelled. This emergence of new imag-
ined realities, therefore, can be interpreted as collective concept formation, as
expansive learning, and as knowledge creation. When several such Archetypal
Cores are brought together, ‘boundary objects’ can become archetypal objects by
linking the infrastructures, and, in some cases, several Archetypal Cores can fuse
into a shared collective system of meaning (Bowker and Star, 1999; Star, 2010).

From the point of view of a member of a community of practice, she or he needs
to be able to move beyond the current system of meaning and, accounting for latent
realities in his/her landscape, create knowledge that is anticipatory in nature and in
this sense ‘create the future’ by imagining the future. FLL, however, do not just aim
to generate new knowledge about imaginable futures; they also aim to make explicit
the different ways in which imaginary futures frame what we see and do. FLL,
therefore, also develop capabilities to ‘use-the-future’ for different reasons and with
different methods. As a result of participating in a FLL, participants can see how dif-
ferent uses of the future structure everyday discourses in their specific environments.
The participants, therefore, gain improved capacity to “use-the-future’ at a level of
abstraction that makes these capabilities transferable across situations and domains.

The specific attributes of FLL mean that arriving at a formal model of the
process must take into account three fundamental challenges at the leading
edges of complexity theory. First, to be able to model learning, innovation, and
knowledge creation, a formalism is needed that enables rigorous definitions of
emergence. Second, to describe how the present is influenced by imagined futures
it is necessary to understand the nature and functioning of anticipatory systems
and processes. Third, to describe the emergence and operation of shared collec-
tive systems of meaning it is crucial to show how multiple models can be linked
together and form shared Archetypal Cores.

Conventional modelling approaches are too weak for this task. To model such
processes in a rigorous way requires formalisms that are stronger than those tradi-
tionally used in physics, economics, and the social sciences. Fortunately, category
theory and MES can provide the required strength. But before diving into the appli-
cation of MES to FLL it is necessary to pause for a moment to understand the
impredicativity of anticipatory systems and the role of category theory mathematics.
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But first, the relevance of the impredicativity of anticipatory systems

One of the very first applications of category theoretic ideas beyond pure math-
ematics was in describing how living organisms are different from inorganic
matter. Towards the mid-1950s, the pioneer of mathematical biology Nicholas
Rashevsky concluded that the conventional approach to study biological systems
as physical systems had fundamental limitations (Rashevsky, 1954). Physics is
based on an approach where the characteristics of systems are derived from the
characteristics of their constituent elements. The essence of living beings, how-
ever, is that they are functionally organized systems. A human heart, for example,
can only be understood in relation to a body where it fulfils its function. When
scientific analysis tries to study living organisms, it focuses on their constituent
components and particles but in so doing loses information about the organization
that underpins the phenomenon of life. Science, as it were, squeezes living organ-
isms through a tight sieve and searches for the secrets of life from the resulting
mass of cells and molecules. According to Rashevsky, biology cannot be found
there as the organism has been killed in the process. The test tubes of biologists
need to capture not the matter but its organization.

Rashevsky suggested that if we want to study living systems, we have to focus
on their functional organization. This suggestion became the starting point for
what is now known as relational biology. In 1958 his student Robert Rosen for-
mulated a ground-breaking formal model of a living cell using category theory,
showing that all living systems have an underlying structure of functional depend-
encies that allow the system to maintain its organization (Rosen, 1958a, 1958b).

For conventional scientific modelling, Rosen’s model of the simplest living
organism poses a problem. If living systems are systems that can regenerate their
functional organization, they need to be modelled as systems that have an internal
model of their own functional organization. This leads to ‘impredicative’ models
that classical physics excludes from the start. Newtonian differential equations
require recursion where states follow each other in a same ‘phase space’ and pre-
vious states determine the next. This Newtonian formalization does not apply
to impredicative systems, in which “the phase space itself changes persistently”
(Longo, Montévil and Kauffman, 2012).

This has obvious importance far beyond mathematical biology. Organization
is a key element in human bodies, as well as in societies, cultures and econo-
mies. Rosen understood well the general importance of the relational approach
and since the 1970s extended these relational ideas into a general theory
of anticipatory systems (Rosen 1985; see also Louie (2009) for the defini-
tive mathematical exposition of relational biology and Rosen’s work). Rosen
defined an anticipatory system as a system that acts based on a model of itself
and its environment. An internal model allows the system to ‘predict’ future
consequences and the system can therefore ‘react’ to the future. The simplest
cells do this through their functional organization that constantly generates
the components that are needed to regenerate the organism. As living beings,
humans are composed of a multitude of such anticipatory systems; in addition,
they can also have cognitive and theoretical models that allow them to act in
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the present based on anticipated futures. As soon as we describe a system that
contains a model of itself, we enter the domain of impredicative systems, and
category theoretic formalism becomes necessary.

Although Rosen discussed adaptation and evolution in biological systems
(Rosen 1973, 1991) his work on anticipatory systems mainly focused on the
organization of living beings in an invariant state. Category theory, however, also
provides a rigorous formal way to describe change and emergence when time
is incorporated in it. Furthermore, as category theory can help to compare for-
mal models, including the relational, non-mechanistic ones that interested Rosen
(1991), it also provides a solid foundation for understanding systems where action
is based on anticipatory models of the future.

In general, modelling is a relation between a system that is modelled and its
model. A model is ‘good’ if the entailments in the system, for example, causal
influences in a physical system, and the entailments in its model, for example,
functional mappings from a set of observed values to predicted measurable val-
ues, are in congruence. In other words, there has to be a ‘closure’ of entailment
in the modelling relation. For a typical inanimate physical system, the modelling
relation, therefore, looks as in the Figure 3.1 below.

An inanimate system can be modelled using a formal system that represents
the system as system states and transitions from one system state to another. For
example, text-book examples of physics belong to this class. In physics, there
are formal models where the evolution of the system and its future can be deter-
mined through a sequence of system states defined on the same phase space, and
these changes can be described using differential equations. Biological, cognitive,
social and economic systems are ‘impredicative’ and, as already noted, cannot be
modelled as classical dynamical systems or as algorithmic computation. Because
of this difficulty such systems are rarely discussed in standard science text-books.

As discussed below, the MES model uses a hybrid approach that describes sys-
tems that can have impredicative characteristics. It represents system evolution by
a family of configuration categories indexed by time, with transitions from one
configuration to another generated by decomplexification processes accounting for
structural changes of the kinds: suppression, addition or combination of components.

decoding
(prediction)
causal Natural Formal
interactions system system inference

( observation and )
measurement

Figure 3.1 The modelling relation (adapted from Rosen, 1985)
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This ‘dynamic’ variant of category theory therefore, re-introduces the possibility
of a dynamic description at a level where the underlying complexity can be
effectively captured.

This distinction between classical dynamical systems and impredicative sys-
tems is important as it leads to different ways of ‘using-the-future’. Dynamical
systems, although often highly complicated, can at least in principle be determin-
istic. As their evolution is essentially recursively determined by earlier states of
the system, the future can be predicted and computed using well-defined algo-
rithms. Although prediction even in closed systems can be difficult, for example,
due to chaotic dynamics or errors in observation and measurement, there are clear
rules for inferring future states of the system. When it is assumed that a system
can be modelled using a closed dynamical system its future can be imagined by
closed system forecasting. The problem of anticipation, then, becomes a problem
of devising ‘accurate’ closed system models and about gathering data that can be
used to make predictions with these models. In the FLF presented in Chapter 1
such anticipation covers AA1 and AA2.

For impredicative systems, classical dynamical models cannot, in general,
capture the global evolution of the system. Although such models may provide
predictions that match system behaviour within confined parameters such as
short-time periods, the predictions are bound to have increasing errors if they
are extrapolated outside of the specified limits. Additionally, and perhaps more
importantly in the context of trying to understand the implications of anticipatory
systems and processes, the goal is not only to imagine the future using predictive
means but also to understand the present which is full of impredicative systems.
Thus, the problem is not only that the future states cannot be inferred based on
classical dynamic models but also that the present state of the environment would
be obscured by a reliance on futures defined exclusively through a deterministic
approach.

This is the core of what is at stake here in terms of the scientific nature and
utility of the Discipline of Anticipation (DoA). A lack of awareness of the DoA
that reduces the future to classical predictive modelling obscures aspects of real-
ity, in particular novelty and changes in the conditions of change, that can only
be discerned/invented through the application of impredicative modelling. This
underscores the utility of the category theory-based MES approach, not only for
describing the complex evolutionary-type emergence of CIKC processes but also
for describing FLL that are designed to improve the capacity to make sense of and
invent novelty by going beyond a misplaced trust and reliance on imagining the
future exclusively based on predictive dynamical models.

The MES formalization of FLL makes it clear that part of what happens in
this kind of CIKC is to probe the actual system to find out what are its con-
straints and relationships. Discerning more fully the local state of an open and
evolving complex system may, in certain circumstances, also facilitate making
improvements to probabilistic forecasts conducted within closed systems. But
this need not be the sole purpose, instead it becomes practical to design processes
that explicitly move beyond ‘using-the-future’ exclusively as an instrument of
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prediction or ‘realizability’ to incorporate the anticipatory systems and processes
of impredicative modelling. FLL can be designed in order to create conditions
that foster invention (local ontological expansion) by explicitly using the imagi-
nary future to probe, disturb and reframe anticipatory assumptions (AA).

Applying an MES formalization to the design and analysis of FLL as a process
generates indicators of how FLL improve the use of anticipatory systems and
processes in two different ways. First the Archetypal Cores of the participants
can, on the basis of becoming futures literate, distinguish between predictive
and impredicative models of themselves and their environments. For example,
using the terms of the FLF, this could mean distinguishing Anticipation for the
Future (AfF) from Anticipation for Emergence (AfE) — or being able to ‘walk-
on-two-legs’ as described in Chapter 1. This means that people, by becoming
futures literate, are able to decide how to ‘use-the-future’ in ways that make it
easier to discern the full range of constraints, dependencies and relations that
make up emergent complex reality in the present. Second, on the basis of under-
standing the essential difference, as depicted by the FLF in Chapter 1, between
the AfF of closed dynamic systems and the AfE of semi-open novel systems,
a futures literate person is better able to make choices regarding how to best
‘use-the-future’ in a specific context or phase of a process. Looked at in terms
of the dimensions in the FLF and the role of FLL process in developing FL, an
MES-based FLL makes it practical to trace the specific attributes of changes in
why people ‘use-the-future’ and which techniques are best suited for producing
different imaginary futures.

The MES is a way to analyse what is occurring in an FLL, for example as
discussed in more detail below, by observing the emergence of new archetypal
objects in the Archetypal Core expressed, in the terminology of MES, as colimits
that consolidate underpinning patterns, and by discussing the role of ‘changes in
the conditions of change’ which, in MES, result from the formation of ‘complex
links’ between ‘multi-faceted’ objects (see below). In the following sections, we
introduce some of the key ideas and mathematical constructs that underpin the
MES model (full exposition of the model and its mathematical foundations is
provided by Ehresmann and Vanbremeersch (2007)).

Graphs and categories

A social system can be represented by a social network, that is, a graph? in which
the network nodes or ‘objects’ are individuals and groups of different kinds,
and arrows between the nodes represent relations between the network objects.
Instead of simple graphs, below we consider categories, which have some addi-
tional structure. This allows us to be able to use the tools of the mathematical
category theory. Category theory, introduced by Eilenberg and MacLane (1945),
is a form of relational mathematics. A category is first a graph, in which informa-
tion is encoded in the links or arrows between objects rather than in the objects
themselves. The properties of the objects are therefore fully deduced from their
interactions in the category. This is in clear contrast to the standard approach in
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physics, where all information about a system is encoded in the objects and their
attributes, and where relations between the objects are expected to result from the
internal states of the objects.

Category theory is often presented as an abstracted version of the most basic
characteristics of functional mapping in mathematics, namely composition and
associativity. When a function maps values to other values and these are further
mapped, we can define a composite function that does the mapping from the origi-
nal values to the final ones. Furthermore, if we have a sequence of such mappings,
we get to the same end points independent of the way we combine the mappings.
In mathematical terms, the composition of functions is associative, and we can
write, for example f(gh) = (fg)h where gh is the composite function of g and h,
and, similarly, fg the composite of fand g.

More generally, a category consists of a graph on which there is a given com-
position law which associates a ‘composite’ arrow to each path of the graph
(= sequence of consecutive arrows). This composition further needs to satisfy
the associativity axiom which implies that a path has a unique composite and a
unity axiom associating an ‘identity arrow’ to each vertex.* Category theory has
been described as mathematical structuralism since it makes a general concept of
structure possible, thus unifying many domains of mathematics. In the late fifties,
its foundational role in mathematics was made apparent through the introduction
by Kan (1958) of adjoint functors, and in particular the concept of colimit (or
inductive limit). In MES, the notion of colimit is essential in order to internally
distinguish different levels of complexity among the components of the system.
For instance, the object representing an institutionalized social group (say the
groups of people in FLL) will appear as the colimit of the pattern consisting of its
interacting members.

Category theory has increasing applications in other sciences, including logic,
computer science, physics, and biology. In a category modelling of a ‘concrete’
system, the arrows represent channels through which the objects interact, and paths
with the same composite correspond to ‘operationally equivalent’ paths. The next
sections offer a brief introduction to the ‘dynamic’ category theory MES model.
This approach allows the modelling of evolutionary multi-scale systems, with
components of increasing complexity that vary over time, and are self-organized.
The dynamic of MES is modulated by the interactions between specialized sub-
systems, called co-regulators, each operating at its own rhythm with the help of a
flexible long-term ‘memory’ allowing for learning and adaptation. Examples are
biological, social, and cognitive systems.

Memory Evolutive System applied to a social system

The MES methodology is based on a ‘dynamic’ category theory, that also takes
into account the different dynamic ‘physical’ constraints to which the system
is subjected. A