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Executive summary

This deliverable presents the NESS roadmap that has been created by NESS 
partners (core and associate) in the first year of the project. The key input 
comes from the Grand Challenges workshop which was organised by Volterra 
Partners in Brussels in March 2012. The roadmap will be updated based on 
feedback and other inputs during the rest of the project.

At  the present  state,  the roadmap presents  four  main  challenges and the 
corresponding problems and tasks. The four challenges are:

1) Agent Behaviour and Networks
2) Systems, Evolution, Resilience
3) Big Data, Predictability
4) Fit for Purpose (or possibly Fitness for Purpose)
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Preparation:
• Initial meetings were held by the core NESS team to discuss the 

orientation paper in Fribourg and Ovrannaz in Switzerland in 
December 2011. 

• An EU-China NESS conference was organised by the University of 
Fribourg and Beijing Normal University to provide further input.  This 
was held in Sanya, China in January 2012 and was attended by both 
European and Chinese academics.

• The content of these meetings was used to structure the Grand 
Challenges workshop organised by Volterra Partners in Brussels on 
29-30 March 2012.  This supplied the main material for the 
Orientation Paper.   Academics, practitioners and policy makers 
attended (list of attendees in Appendix 1).  Each person presented 
for a maximum of 12 minutes, and the rest of the time was spent in 
focussed working groups to draw up the main themes.

Overview
 At the Grand Challenges workshop, four key themes for non-

equilibrium social science were identified.  
 These themes are oriented towards scientific problems.  
 A key task of the road map was identified as being to relate these 

themes to policy issues in ways which will be useful for policy 
makers.

Grand Challenge 1 – Agent Behaviour and Networks
The Grand Challenges in this theme are:

• To establish a social science to enable the transition from micro to 
macro.

• To produce a parsimonious classification of algorithms which 
describe agent behaviour in different contexts.

• Agency should be defined by algorithms, the term ‘rational’ should 
not be used.  Heuristics by which types of algorithms could be 
identified would be useful for policy purposes.

• We should aim for a general theory of agents and agent based 
modelling (neo-classical agents a special case) without being too 
prescriptive about the methods for individual problems.

• The techniques for explanation and for prediction might be quite 
different and we should be open-minded/
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Grand Challenge 2 – Systems, Evolution, Resilience
The Grand Challenges in this theme are:

• To understand why instability is inherent and the mechanisms which 
link efficiency and instability.

• To use history to understand how social systems (in the broadest 
sense of the term) evolve. 

• Understanding the ability or otherwise to predict such systems.
• Getting beyond the price mechanism so as to deal with 

discontinuities in markets and other systems, including 
understanding sustainability.

• An efficient system has little resilience, and apparently robust 
systems be subject to fragility and cascades of failure.

• There may be more fundamental trade-offs to be indentified and 
these are hard problems.

Grand Challenge 3 – Big Data, Predictability
The Grand Challenges in this theme are:

• Develop methods for prediction – this is needed.
• We must characterise predictability and its limitations.
• Must also look at data implications and constraints on data reliability 

and collection.
• These might imply different approaches to policy questions.
• Conduct and construct effective large scale experiments, including 

use of machines.
• Develop visualisation techniques to explain results.
• Apply specifically to crime, collective mood, prediction of trends, 

financial markets (some doubt this is possible).
• Analyse the consequences of the reactions to published predictions, 

both positive and negative feedbacks.

Grand Challenge 4 – Fit for Purpose – or possible Fitness for 
Purpose
The Grand Challenges in this theme are:

• Modelling and analysing the decision process itself.
• Unpacking the stories and assumptions used in decision making.
• Communicating new science to the policy process.
• Creating good educational and implementation tools.
• Understanding the ethical issues posed by NESS.  This has not been 

a focus of much social science, but non-equilibrium implies 
understanding instability so raises a different concept of 
responsibility from one where the system is in equilibrium.
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Appendix 1:  Attendees at the NESS Grand Challenges Orientation 
workshop, Brussels, 29-30 March 2012

Alex Bentley Professor of Anthropology, University of Bristol

David Blake Former economics editor of the Times, spent 20 
years at Goldman Sachs and a hedge fund

Jean-Phillipe Bouchaud Econophysicist and hedge funder, based in Paris

Mark Buchanan Physicist, author of Ubiquity, Nexus: Small Worlds 
and the New Science of Networks, The Social 
Atom

Silvano Cincotti Professor of Economic and Financial Engineering at 
the University of Genoa

Rich Colbaugh Control engineer, Sandia National Laboratories, 
New Mexico 

Matthew Cook Lecturer in Design and Innovation for 
Sustainability at Open University

Kristin Glass Control engineer and computer scientist, Institute 
for Complex Additive Systems Analysis, New 
Mexico

David Hales Computer Scientist, senior research fellow, Open 
University

Dirk Helbing Professor of Sociology, in particular of Modelling 
and Simulation at ETH Zurich

Jeff Johnson Professor of Mathematics, Open University

Alan Kirman Professor Emeritus of Economics at the University 
of Aix-Marseille III and at the Ecole des Hautes 
Etudes en Sciences Sociales

Jorge Louçã Professor, Department of Information Science and 
Technology, University of Lisbon

Jamie MacIntosh Professor, Institute for Security & Resilience 
Studies University College, London, Government 
Scientist and former soldier

Robert Neild Professor Emeritus of Economics, University of 
Cambridge

Andzrej Nowak Professor of Psychology and Director, Center for 
Complex Systems, , University of Warsaw

Paul Ormerod Economist and partner, Volterra Partners LLP, 
London, author of Butterfly Economics and Why 
Most Things Fail

Tobias Preis Physicist and founder of the Artemis Capital Asset 
Management GmbH
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Magda Roszczynska PhD Student, Department of Psychology, 
University of Warsaw

Bridget Rosewell Chief Economist, Greater London Authority and 
board member, Network Rail

Andy Ross Deputy Head of UK Government Economic and 
Social Research service

Barkley Rosser Professor of Economics at James Madison 
University in Harrisonburg, Virginia, former editor 
of J Ec Behavior and Organization

Flaminio Squazzoni Professor of Economic Sociology at University of 
Brescia

Andrew Sutter Lawyer (California, USA), Sutter International Law 
Office, Morioka, Japan; from 2012 April 01: 
Professor, College of Law & Politics, Rikkyo 
University, Tokyo, Japan 

Bassel Tarbush PhD student, Department of Economics, University 
of Oxford

Stefan Thurner Professor for Science of Complex Systems at the 
Medical University of Vienna

Yi-Cheng Zhang Professor  of  Physics,  University  of  Fribourg, 
Switzerland
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