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1. Final publishable summary report 
 

1.1. Executive summary  

The main objective of GSDP has been to develop a research program for the study of global 
systems in an ongoing dialogue with decision makers. GSDP has operated as an open network 
evolving through workshops, working papers, publications, and open conferences. It has 
consolidated an international community of researchers engaged in dialogues with civic society 
and decision-makers. GSDP has operated over a period of three years. In the first year, 
researchers and practitioners met workshops and seminars to produce reports on the state of the 
art in the relevant fields. GSDP did not only assess the scientific literature, but also carefully look at 
the science-policy interface for the outreach and usability of the project outcomes. At the end of the 
first year, an annual Conference helped to synthesise the different work package reports in view of 
the envisaged research program. In the second year, analogous reports were produced about 
challenges and questions in research and at the science-policy interface. The first two years 
provided answers to three broad set of questions:  What do we need? What do we know? What 
are we struggling with? In the third year, answers to these questions were transformed into a 
Research Program for Global Systems Science (GSS) by first producing a set of components, 

and then, by combining them into a coherent picture. The large group of people involved came a 
large array of inter and transdisciplinary practices, including computer science, physics, economics 
and a variety of other fields. Hence, GSDP has helped to constitute an international community 
of learning and practice on GSS embedded in a cutting-edge network of researchers, and in a 

variety of stakeholders derived from businesses, political authorities, and civic society. This project 
has also strengthened a fruitful dialogue and the links to the U.S. and China on global issues.  

GSS ought to create capacities to anticipate and cope with global systems failures and risks, help 
practitioners to reflect on their actions, and assess the consequences of and options for decisions 
regarding global systems. ICT offers new ways of perceiving the global systems we live in and 
GSS helps to use these opportunities in a perspective of empowerment and democratic decision-
making. Examples of questions addressed by GSS include those on what different agents can 
do…: i) to develop the internet and similar systems to empower people all over the world ii) to 
create an institutional setting to develop a common global will about what kind of world to bestow 
to future generations, iii) to overcome trade-offs at global systems level and turn them into positive 
synergies and opportunities, iv) to formalize in a scientific way and improve the coordination 
between different global ‘systems of systems’ v) to better characterize individual agency, 
emergence, and network dynamics of global systems vi) to anticipate and prevent global systems 
failures, risks and ‘crises of crises’ – and to foresee their multiple chains and interactions. Thus 
GSS should shed some light, among other, to prevent: i) Global financial crises ii) Dangerous 
climate change and global climate governance failures iii) The fast spreading of global pandemics 
and health crises, and iii) Global Information and Communication Systems failures. Out of the 
GSDP work, two main documents on Global Systems Science have been produced and are now 
available both at the GSDP website and at the GSS blog:  

 Jaeger, C., P. Jansson, S. van der Leeuw, M. Resch, J. D. Tàbara and R. Dum (Eds.). 
2013. Global System Science Orientation paper. Background Material. 

http://www.gsdp.eu/about/global-systems-science/ (240 pages) 

 Jaeger, C., P. Jansson, S. van der Leeuw, M. Resch, J. D. Tàbara  (Eds.). 2013. Global 
System Science Orientation paper. Synthesis. http://www.gsdp.eu/about/global-

systems-science/ (28 pages).  

A cross-cutting theme in GSDP has been how participative ICT developments can contribute to the 
development of learning narratives which can be validated by science about how to manage global 
systems.   

http://www.gsdp.eu/about/global-systems-science/
http://www.gsdp.eu/about/global-systems-science/
http://www.gsdp.eu/about/global-systems-science/


1.2 Summary description of project context and objectives 

 
1.2.1. Project context 

 

The global financial crisis took nearly all decision-makers as well as scholars by surprise. In the 
face of this crisis, European governments showed very little capacity to act as a team, except for 
public relations. And instead of using the crisis as an opportunity to accelerate the transition to 
sustainable development and green growth pathways, more often this transition was delayed with 
the excuse of the crisis. In addition, science is now ripe to include progress in multi-agent 
modelling, foresight methodology, big data gathering together with an increased willingness of 
natural scientists, social scientists, as well as mathematicians and computer scientists, to join 
forces and to tackle pressing practical problems in a more interconnected systemic and holistic 
way. However, while in the natural sciences mathematics plays an immensely helpful role since 
generations, the recent and visible shortcomings of mathematically inclined economic research 
confront us with the urgent question of how mathematics of social entities could and should look 
like. In particular, while it is clear that many policy options for sustainable development cannot be 
assessed without using computers, it is also clear that dangerous nonsense can be produced by 
misusing computers as the high tech analogue of crystal balls. Domain specific languages to 
bridge the gap between the crystal-like clarity of mathematics and the need for responsible 
judgement in the various areas for transformative policies need to be developed.  

Europe requires a foundational transformative and sustained scientific effort at the boundaries 
between ICT and other disciplines to address today’s global social challenges and gain economic 
and technological competitive advantages. Critical mass needs to be built up and fragmented 
research efforts must be integrated around science and policy driven, goal-oriented, large-scale 
multidisciplinary research initiatives to developing a joint strategic vision to increase the impact of 
European research efforts. This implies the support a new research community which does not 
only contribute to the elaborating a new comprehensive international research and dissemination 
programme, but also which integrates and applies routinely the latest developments on complexity 
and sustainability research in a variety of fields and by engaging researchers in a close dialogue 
with key decision makers. New forms of innovative collaboration between public and corporate 
decision and policy makers and the research community still have to be built.  

GSDP assessed the state of the art in a range of relevant global and interconnected fields, 
identifying key problems from the point of view of practitioners as well as key insights and 
challenges from the point of view of research. From a practitioner’s perspective, three things stand 
out: i) policy makers and global agent often could use, but rarely get, specific information about the 
shape and effects directly relevant and related to their global interactions (e.g. the size of the 
American subprime market compared to the size of global financial markets, together with a 
description of mechanisms by which a shock of the former could be amplified to the scale of the 
latter); ii) They find it very useful to have brief, informal discussions that help them to get an 
overview over what are main disagreements among serious experts in a field (e.g. disagreements 
about the speed at which CO2 could be taken out of the atmosphere by changes in agriculture and 
forestry); iii) They sometimes need, but not always like, respectful criticism of basic assumptions 
from which they operate, assumptions that are reinforced by misleading models used by their staff. 
(e.g. that the behaviour of complex socio-ecological systems can be understood by considering the 
behaviour of a single representative agent while neglecting the patterns of interaction among 
different agents. 

Looking at the state of the art from a research perspective, the following points can be made: 

 Global systems are networks of networks involving different scales – at least a global and a 
regional one. The relevant regions often are nations, and each scale comes with typical 
spatial, temporal and other parameters. 



 The dynamics of global systems is characterized by indeterministic causality: what future is 
possible or impossible depends on the given situation, but often the same situation allows 
for different futures. 

 Both individual and social agents in global systems operate with partial knowledge: each 
agent can only observe a strict subset of all conceivable observations, and different agents 
observe different subsets. 

 Modellers, too, operate with partial knowledge: the best they can do is to provide a suite of 
models each of which is useful in certain cases, misleading in others. 

These models could greatly benefit from domain specific computer languages based on 
constructive type theory – the technology to develop such languages is in the making, but seriously 
underutilized. Which model to use in a given situation requires judgment. Key sources for good 
judgment in this regard are historical (i.e. narrative) knowledge, personal experience and the 
common sense embedded in broad cultural traditions. Today’s global challenges can be seen as 
different aspects of a comprehensive crisis: a temporary incapacity of our global society to process 
the information needed to deal with the dynamics in which it finds itself. Overcoming this incapacity 
– definitely with the help of ICT – is the task of Global Systems Science. Therefore, a key 
challenge is to develop Information and Communication Technologies (ICT) capacities, policies 
and am industry conducive for the uptake of global systems science that is of real use to 
practitioners dealing with some of the most pressing problems of our age. The challenge is 
especially relevant for Europe, as can be seen in the same two events. The introduction of the 
Euro had marked a new global role of Europe in financial markets, and the introduction of the 
European Emissions Trading System had marked a new global role of Europe in climate policy. 
But the financial crisis and the Copenhagen conference showed a tendency to marginalize Europe 
in a de-facto G2 regime with worrying consequences for European competitiveness and welfare. 

In sum, the financial crisis, the challenge of climate change and other global problems confront 
policy makers as well as civil society with the complex reality of global systems. Computer models 
are not sufficient, but certainly necessary in order to orient societies in the face of such systems. 
As the financial crisis has shown, existing models (e.g., based on general equilibrium and single-
type of agent rationality) can become seriously misleading in the face of global problems. The need 
to overcome these weaknesses leads to a research task that is much more difficult and much more 
urgent than many people realize. Against this backdrop, the GSDP project has developed a 
research program for global systems science, and supported the building of a research community 
capable of doing innovative and hardly needed research from a new perspective. Because of the 
systemic, multi-level and integrative social-ecological perspective of this ambitious endeavour, the 
emergent GSS community is likely to challenge significantly the assumptions and practices of 
present thinking in many key scientific disciplines, including economics, modelling, or risk 
assessment as well as on many policy domains. This is likely to require and be built upon a new 
paradigm-breaking solutions in which ICT plays a key role. 

 

1.2.2. Project objectives 

The main objective of GSDP has been to develop a research program for the study of global 
systems in an ongoing dialogue with decision makers. GSDP has operated as an open network 
evolving through workshops, working papers, publications, and open conferences. It has 
consolidated an international community of researchers engaged in dialogues with civic society 
and decision-makers. GSDP has operated over a period of three years. In the first year, 
researchers and practitioners met workshops and seminars to produce reports on the state of the 
art in the relevant fields. GSDP did not only assess the scientific literature, but also carefully look at 
the science-policy interface for the outreach and usability of the project outcomes. At the end of the 
first year, an annual Conference helped to synthesise the different work package reports in view of 
the envisaged research program. In the second year, analogous reports were produced about 



challenges and questions in research and at the science-policy interface. The first two years 
provided answers to three broad set of questions:  What do we need? What do we know? What 
are we struggling with? In the third year, answers to these questions were transformed into a 
Research Program for Global Systems Science (GSS) by first producing a set of components, 

and then, by combining them into a coherent picture. The researchers involved came a large array 
of inter and transdisciplinary practices, including computer science, physics, economics and a 
variety of other fields. 

Hence, GSDP has helped to constitute an international community of learning and practice on 
GSS embedded in a cutting-edge network of researchers, and in a variety of stakeholders derived 

from businesses, political authorities, and civic society. This project has also strengthened a fruitful 
dialogue and the links to the U.S. and China on global issues. 

The project work was broken down into seven work packages - plus management and 
coordination- which operated in parallel, synchronized by annual conferences and interacting 
through meetings, documents, and the use of ICT, as follows:  

 

 WP2:  Risk and resilience in times of globalization  

 WP3: Global economic interactions and sustainability 

 WP4: System dynamics for operational and policy decisions 

 WP5:  Domain specific languages for modelling global systems 

 WP6:  Emergent behaviour of multi-scale networks of networks 

 WP7:  Long-term study of complex society-environmental interactions 

 WP8:  Integrating global systems science for sustainability  

 WP1: Coordination and Management 
 

In particular, the GSDP project has contributed to the following project objectives:  

 

 Expand and integrate in an open network the current base of researchers, both from social 
and natural disciplines, to uptake complexity sciences with a focus of addressing current 
global challenges.  

 Contribute to a comprehensive review of the state of the art and the role of computer 
science in global systems science. A especial focus has been placed on looking a Domain 
Specific Languages and big data, and new ways of dealing with networks of networks 
(DoW) and the role agent-based modelling in economic analysis.  

 Closely interacting with and engaging key decision makers, both public and corporate, to 
address specific problems arising from current global trends in their particular contexts of 
action.  

The approach of GSDP has been truly global and focused on developing an open and robust 
process capable to engage scientists, policy makers and particular communities of interests in a 
mutual learning process. Such perspective has been materialised in the creation of a new 
integrated perspective – or intelligence base – which is most likely to influence and challenge in 
substantial ways our present thinking and the way we conceive our own social-ecological reality, e. 
g, in an interconnected systems of system guise. 

 

 

 

 



1.3. Main S&T results 

 

1.3.1. Introduction 

Global Systems Science develops know-how about global systems. Examples include the internet, 
the global city system, the global energy system, the financial markets, globally spreading diseases 
and pandemics, and many more. Global Systems Science combines algorithmic machines with 
concepts taken from game theory and a sensitivity to narratives. Global Systems Science aims at 
developing systems, theories, languages and tools for computer-aided policy making. Natural 
targets include problems with potential global implications that relate to humanity’s major current 
challenges. It also seeks to design open processes for data collection, dialogue and civic 
engagement so as to assist complex policymaking and to provide greater accountability. In this 
way, Global Systems Science will contribute to enhanced social reflectivity and improved 
anticipatory capabilities. It will achieve this by supporting the design and the effective 
implementation of integrated systemic tools and measures able to represent reality better while 
coping with accelerated global change. ‘Global’ in this context means much more than just 
‘worldwide’: it refers to a coherent transformative vision and an integrated perspective which 
explicitly aims to address the complex nature and coordination of interconnected, multi-scalar, 
multi-domain, multi-objective interactions of ‘systems of systems’. Global Systems Science 
research should be open-boundary; hence, its goals cannot be fully anticipated at the present. 
Being at the moment a mostly goal-searching endeavour, rather than a goal performing one, the 
Global Systems Science approach requires a community which, while visionary, also shows a 
great capacity for flexibility, openness and independence. 

GSS should not simply be considered a research activity in the more traditional scientific sense, 
but a growing body of ICT-centred knowledge with a science-policy interface in which multiple 
methodologies, research and technological approaches as well as policy concerns can be brought 
together. The overall goal is to improve our scientific understanding and coping capacities to deal 
with some of the most pressing global challenges of today.  The world of computation is growing 
into new dimensions, not only technically, but also socially. In the future, it will be essential to 
integrate the push for “more machines” – big data, super-computing, etc. – and for “social 
networking” – facebook, twitter, and beyond – through a better understanding of the global systems 
of which the emerging global ICT-infrastructure is a paradigmatic example (Figure 1). 

 
 

Figure 1. ‘A big picture’.  From David de Roure (2012). ‘Knowledge Infrastructure for Global 
Systems Science’. First Open Global Systems Science Conference: 
http://www.gsdp.eu/uploads/tx_conturttnews/David_de_Roure_-
_Knowledge_Infrastructure_for_Global_Systems_Science.pdf 

 
 
 

http://www.gsdp.eu/uploads/tx_conturttnews/David_de_Roure_-_Knowledge_Infrastructure_for_Global_Systems_Science.pdf
http://www.gsdp.eu/uploads/tx_conturttnews/David_de_Roure_-_Knowledge_Infrastructure_for_Global_Systems_Science.pdf


 
However, better understanding cannot be achieved simply by combining more machines and more 
people, it requires an inquiry based on new insights, theories and methods, questions and practical 
initiatives, many of which were covered by the Orientation Paper for Global Systems Science 

The GSDP project proceeded as follows. During the first year the work focussed on producing an 
overview of the state of the art in global systems research. In the second year, the primary task 
was to identify key challenges and questions which concern ‘Global Systems Science’ (GSS) and 
to carry out an intense activity of community building around this new emerging transdisciplinary 
field. In the third year, the work mostly focused on actually producing the Orientation Paper and in 
consolidating the international community of learning around it.  

1.3.2. GSS concept and ambition.  

 
The GSS concept 

 
Global Systems Science studies global systems like the internet, the global city system, and more, 
develops evidence, concepts and doubts concerning such systems, helps practitioners dealing with 
them to reflect on their experiences and to assess possible consequences of their actions, and 
combines advanced computing technologies with conversations bridging the gap between science 
and society. 
 
Rather than proposing an abstract definition of global systems, it is useful to consider some 
examples. A paradigmatic example of a global system is the internet. It “is unique among a ll 
computer systems in that it is built, operated, and used by a multitude of diverse economic 
interests, in varying relationships of collaboration and competition with each other.”  1 And for sure 
this multitude of interests cuts across nations to span the whole globe.  
 
Other examples are: 
 

 the energy, water and food supply systems 

 the global financial system 

 the global city system 

 the agents, resources and mechanisms involved in climate policy 

 the web of military forces and relations 

 globally spreading diseases 

 the scientific community 
 
GSS provides evidence about global systems, for example about the network structure of the world 
economy.2 This is essential to track, understand and shape how shocks propagate through the 
global economic system, or how the shift from “the West” towards South-East Asia and other areas 
may influence global institutional structures like the international monetary system.3 Producing 
evidence is equally important in view of other global systems, from the dynamics of social networks 
to the worldwide interdependence of cities. 
 
As important as evidence are concepts that help to structure problems, identify phenomena and 
organize actions. An example is the concept of “price of anarchy”, developed in studies on 
computer networks, including the internet.4 It is of great relevance for the study of global systems 
in general, as are related concepts of coordination games, network topologies and more.  
 

                                                             
1
 Papadimitriou, C.H. (2001) Algorithms, Games, and the Internet. Proceedings of the thirty-third annual ACM 

symposium on Theory of computing, 749-753, ACM, New York, p.749. 
2
 Vitali S, Glattfelder JB, Battiston S (2011) The Network of Global Corporate Control. PLoS ONE 6(10): e25995. 

3
 Zhou Xiaochuan (2009) Reforming the International Monetary System. BIS Review. Bank of International Settlements. 

www.bis.org/review/r090402c.pdf.  
4
 Roughgarden, T., Tardos, E. (2007). Introduction to the Inefficiency of Equilibria, in: Nisan, N. et al. (eds.) Algorithmic 

Game Theory. Cambridge University Press.  



In the world of computing, an important resource to achieve coordination under “anarchic” 
conditions is the culture shared by computer occupations, famously summarized in the internet 
meme: “We reject: kings, presidents, and voting. We believe in: rough consensus and running 
code.” The concept of occupational groups is another example of a promising conceptual tool in 
GSS. It is essential to analyse their role in domains ranging from the dynamics of the global urban 
system5 to the future of education.6 
 
A key feature of GSS is the combination between computational tools and methods and 
conversations involving both researchers and practitioners. Why bother about such conversations? 
Because they can help us keep in mind that computation is but one of many facets of the human 
condition.7  
 
In the following we plant a few seeds for a research program of global systems science. They 
come in two kinds. First, we discuss global challenges that call for GSS and where GSS holds the 
promise of making useful contributions in the coming years (as opposed to problems where greater 
patience will be required). Second, we discuss the role of ICT in this endeavour, again with an 
emphasis on the near future (as opposed to the long-term development of the industry). 
 
Policy Challenges Driving GSS 

 
The Energy Nexus 

 
The history of humankind is characterized by a long-term increase of per capita energy use. In 
modern times, this increase accelerated drastically thanks to the use of fossil fuels. Globalization 
as we know it would have been impossible without this expansion of energy use. There is a 
positive feedback here as the use of fossil fuels in turn accelerates globalization by expanding 
trade routes, leading to sophisticated worldwide logistics and intensifying global interdependencies. 
 
Three key research questions arise. First, for how long can this increase in per capita energy use 
continue? Estimating the amount of fossil fuels that is available for future human use is notoriously 
difficult. Even more difficult is the assessment of the potential alternatives, from photovoltaics to 
nuclear fusion. And where an energy resource is available in principle, the costs of using it – 
including the energy costs to mobilize additional energy – need to be assessed as well. Moreover, 
the example of climate change has made it clear that limited availability of energy resources is by 
no means the only problem. Unintended consequences of energy use may be at least as 
important. Again, timing is critical. There is a need for robust estimates of how long it may take to 
detect such consequences, how long it may take for these consequences to have major impacts, 
and how long to develop either fixes for the resulting problems or alternative strategies. And to be 
robust, estimates must make the uncertainties involved much more explicit than is current practice. 
 
This leads to the second question, namely what are the historical implications of a world where per 
capita energy use does not grow anymore.8 So far, societies have tended to solve problems by 
developing increasingly complex structures based on increasing energy use; increased complexity 
then generated new problems, leading to positive feedback. In cases where energy became a 
limiting factor, complex structures became sclerotic or broke down (the decay of the Roman empire 
seems to be a case in point). GSS will have to look more deeply into these challenges than has 
been done so far. 
 
The third question concerns alternative strategies. There is an urgent need to widen the array of 
strategies under discussion. In particular, there is a need for small-regret strategies that provide 

                                                             
5
 King, K., Mellander, C., Stolarick, K. (2010) What You Do, Not Who You Work For. Martin Prosperity Institute, Toronto. 

6
 Maclean, R., Lai, A. (2011) The Future of Technical and Vocational Education and Training: Global challenges and 

possibilities. Int. J. of Training Research. 9, special issue 1-2. 
7
 See www.terrybisson.com/page6/page6.html.  

8
 Tainter, J.A. (2011) Energy, Complexity, and Sustainability: A Historical Perspective. Environmental Innovation and 

Societal Transitions, 1, 89-95. 



opportunities for reversal at low cost if unexpected difficulties arise. And there is a need for win-win 
strategies that reduce the dangerous geopolitical tensions involved in the present energy system. 

 
 Figure 2: Energy use per capita and GDP per capita, 1980-2003  
                          (coloured lines represent national trajectories)9 
 

Fig. 2 shows the current scaling relation between energy use and GDP (for more about 
scaling relations see section 2.5, Urban Development). It gives a sense of how difficult it will 
be to tackle the global energy challenge in the coming decades. 

 
Global Health 
 
Health is a global challenge and disease is a global problem.10 Health or well-being is also 
fundamentally a property of complex and ultimately global systems. The global dimension applies 
to individual health as well as to the health of populations, ecosystems or economies. Any 
understanding of health requires a complex adaptive systems (CAS) perspective that also includes 
values (social, economical, cultural, personal) and epistemologies (how do we know what we 
know, what are criteria of evidence, etc.). 
 
All health challenges lie at the intersection of several global systems. These include various 
biological, ecological, social, technological, and economical systems. As part of a tightly 
interconnected world, processes at all levels intersect – although exactly how is in many cases not 
fully understood. But what we do know is that there are multiple complex interactions that play out 
at different spatial and temporal scales and involve various feed-back and feed-forward loops. 
Most research has been focused on small or local intersections and has missed important 
dimensions that are only visible at a global scale.  
 
Global health researchers are currently collecting data that will allow us to understand some of 
these connections and causal links (the big data challenge). But these data will only be meaningful 
if we have a corresponding conceptual and theoretical framework that frames challenges, such as 
health as a truly global systems problem. To establish such a framework and test it in the context 

                                                             
9
 Source: Brown, J.H., Burnside, W.R., Davidson, A.D., DeLong, J.R., Dunn, W.C., Hamilton, M.J., Mercado-Silva, N., 

Nekola, J.C., Okie, J., Woodruff, W.H., Zuo, W. (2011) Energetic Limits to Economic Growth, Bioscience, 61, 19-26. 
10

 Jacobsen K.H. (2008) Introduction to Global Health. Jones and Bartlett, London. 



of specific health challenges at all levels of organization is one of the goals of global systems 
science. 
  
A global systems perspective applies to all dimensions of health: 
 

 Individual Health: While traditional biomedicine is exploring genomic, physiological and 
behavioural components of health as complex adaptive systems it is becoming increasingly 
clear that global systems dynamics play a major role in determining individual health 
outcomes. Examples include shifts in the distribution of infectious disease agents due to 
global climate change, exposure to new diseases and environmental pollutants due to 
climate change and global economic activities, increased risks to the food supply, etc. 

 

 Population Health: Many health issues also affect populations. And in today's world the 
population structure has reached a global scale. The ongoing danger of pandemics, the 
effects of demographic changes, mental health related illnesses and the patterns of global 
migrations affect health at the population level. 

 

 Ecosystem Health: Another important aspect of global health is the state of the supporting 
ecosystems. These provide a variety of ecosystems services that are increasingly 
threatened by various aspects of globalization. Ongoing changes to ecosystems will, 
through various links and connections of integrated complex systems, affect all other 
dimensions of health. A global systems science perspective is essential to study, 
understand, and manage health at all levels. 

 

 Evolutionary dynamics are a central part of global systems and complex adaptive systems 
approaches to global health. All systems respond to external and internal challenges, either 
by regulatory dynamics that maintain an adaptive equilibrium or by transformative dynamics 
that change the system state, either in an adaptive or chaotic way. Currently many of our 
complex global systems are operating far away from their equilibrium points and are 
observing positive or feed-forward feedbacks that make it increasingly difficult to predict 
their behavior (not unlike the financial system). In order to maintain or manage global health 
challenges we therefore need a better understanding of the dynamical properties of closely 
connected global systems. 

 
Approaching health as a global systems problem is only possible if it is done in the context of big 
data and new forms of information and computing technology. Current trends in monitoring 
systems level properties and markers of systems health need to be expanded and most 
importantly these various data streams need to be integrated in real time to allow for adequate 
representations of system states in order to enable informed decision making. Global systems 
health is thus at its core also a computing challenge. This includes present and future as well as 
historical data (which increasingly become available). The historical dimension is especially 
valuable, as it will also allow us to study the effects of phase transitions in systems behaviour. 
Complex systems change their dynamics when they go through scale dependent phase transitions. 
It is therefore crucial to get access to as many case studies of such phase traditions as possible. 
Health data, financial data as well as data about the history of science are among those that allow 
us to study the consequences of phase transitions in complex and now global systems. 
 
One foundational question in the context of globalization is what happens to knowledge systems 
after they pass through patterns of expansion finally reaching a truly global dimension. How are the 
dynamics of these systems affected by such transitions? What are the consequences for our 
understanding of such systems as well as for their governance and organization? Western science 
as a specific type of a knowledge system has continuously expanded since its inception in its 
modern form during the period of the scientific revolution. It has passed form a mainly local 
organization with well established patterns of communication in the 16th and 17th century to a 
period of national organization during the 18th and 19th century (including its role within European 
colonial expansion), a period of mainly transatlantic interactions in the early 20th century (amplified 
by the exodus of Jewish scientists from Germany and neighbouring countries) to finally a truly 



Global enterprise. Western science has thus experienced a number of phase transitions, all of 
which are very well documented in the historical record of science. It is thus a prime case study for 
exploring the consequences of transitions in scale. To do that, we need to analyse the history and 
current practices of science as a big data problem, analyzing a rich and vast documented historical 
record with novel computational approaches that allow us to identify patterns and processes and 
their transformations in the context of transitions in scale. To this end we will apply concepts from 
evolutionary theory and the theory of complex adaptive systems to the analysis of the historical 
patterns and processes of in the development of Western science. Treating science and it history 
as a case study for global systems science has two distinct advantages: (1) science is a complex 
social system with a long and well documented history and analysing science can thus lead to 
important insights into global systems dynamics and (2) effective governance of current global 
science is one of the main challenges of our global society as we depend on getting the right kind 
of results from investing increasingly scarce resources. 
 
Financial Markets 

 
Until the global financial crisis, competitive markets for insurance and finance were seen as the 
ideal institutional setting for managing risks. Competitive markets in this sense are markets where 
the influence of any individual agent on overall market dynamics is negligible, as are the specific 
relations between particular agents. The crisis on the American subprime market, however, would 
have been way too small to induce a global financial (and then broadly economic) crisis if markets 
actually had this kind of structure.  

 
 Figure 3: Network structure of the global financial system 
 
GSS, therefore, will contribute to the understanding – and reduction – of risk cascades in the global 
financial system. To give an idea, consider a network of banks and governments dealing with 
different asset classes while interacting with a variety of regulatory bodies (Fig. 3).  
 
For each actor we define a variable “financial stress”, assuming values between 0 (no stress) and 
1 (bankruptcy). For the network we define an interdependency matrix where entry (i,j) indicates 
how vulnerable actor j is to the distress of actor i. The system dynamics then is represented by a 
transition function that yields tomorrow’s distress vector as a function of today’s distress vector and 
the interdependency matrix. 
 
Given initial conditions, one can compute how overall distress will evolve through time. With data 
about specific shocks – like the subprime crisis – one can identify “dangerous liaisons” that put the 
system as a whole at risk.11 
 

                                                             
11

 Battiston, S., Gatti, D., Gallegati, M., Greenwald, B., Stiglitz, J. (2012) Liaisons dangerousness: increasing 
connectivity, risk sharing, and systemic risk, J. Econ. Dyn. Control 36, 1121–1141. 



A peculiar kind of “dangerous liaisons”, and therefore of systemic risk, arises where national 
currencies become global reserve currencies. Addressing the resulting problems, as well as ways 
to transform the present global financial system into a more sustainable one, will be a key task of 
GSS in the years to come.12 
 
To analyse how the interdependence matrix and the transition function can be changed, and what 
effects such changes might have, one needs to recognize that no single actor controls this system. 
Rather, the evolution of the system can be analysed as a sequence of stage games played by a 
multitude of agents. The economy is then no more seen as simply addressing problems of scarcity, 
but rather as developing and transforming patterns of human coordination. 
 
Climate Change 

 
Over the past decades, an informal alliance of scientists and environmental activists has played a 
key role in “changing us from locally aware beings to globally aware beings”.13 Man-made climate 
change is now a major topic in the conversation of humankind.14 By and large, there is a highly 
influential voice that warns against the threat of climate change as a global catastrophe, prefigured 
by scientific measurements of CO2-concentrations, global temperature, average sea level and the 
like, as well as by local disasters like hurricanes, droughts and floods. To avoid that threat, drastic 
reductions of greenhouse gas reductions are advocated, starting immediately and achieving a 
near-zero emissions economy a few decades hence. 
 
There is a second, hardly less influential voice, however, stressing that the reduction of emissions 
comes at the cost of reducing our prosperity in the years and decades to come. Arguments then 
have started as to how much prosperity we would need to forego, who would share how much of 
that burden, and how urgent and serious the threat of climate change is after all. 
 
As a result, while the debate about climate change is generating a truly amazing amount of 
attention, effective action on global emissions reduction is badly missing. Attempts to scare 
ordinary people as well as policy makers into such action by stressing the magnitude of the threat 
looming in the future are clearly not very successful. It seems safe to conclude that “One can 
persuade people to tackle climate change only if those concerned with the dangers persuade 
ordinary people that action will not come at the expense of their prosperity.”15 
 
For this to happen, a third voice will need to emerge in the global conversation about climate 
change, a voice reframing the climate issue from a challenge of sharing burdens to one of sharing 
opportunities.16 GSS can and shall contribute to that voice. In this endeavour, the following points 
deserve special attention: 
 
Out of the 7 billion people alive today, at least half are able to perform highly productive work if 
they get the opportunity to do so. This means having access to suitable jobs, including on-the-job 
training where required. With a time delay of a decade and more, formal training is essential, too – 
as long as the corresponding jobs exist. In fact, hardly more than 2 billion are active in reasonably 
competitive activity, while a large fraction of the global population is underemployed, i.e. working in 
extremely unproductive lines of activity or simply surviving outside the economic system. This 
matters because it shows that the world we live in is characterized by huge human resources that 
could be mobilized in the transition to a low-carbon economy and in the restoration of global 
ecosystems.  
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This transition offers the opportunity for large additional investment, which can spur growth along 
with learning-by-doing. It is often overlooked that most technological progress is actually driven by 
practitioners reflecting on what they are doing, especially when familiarizing themselves with new 
equipment. This is the main channel through which technological innovations in production spread 
from their points of origin to the rest of the world. But it is actually also the main way innovations 
are generated in the first place. New ways of building planes, for example, are normally developed 
by people engaged in building planes or by researchers and inventors connected – if from a 
distance – to this activity. It will be investment in the low carbon economy that will generate the 
innovations needed to make that economy a prosperous one. 
Weather related disasters are widespread and on the rise, to some extent because of climate 
change, but much more because of demographic and economic changes that create new 
vulnerabilities. The suffering generated by these disasters should and can be a reason for social 
learning, increasing the awareness of environmental challenges, including, but not restricted to, 
climate change. This in turn means that improved disaster risk management can make a major 
contribution to mobilizing the resources needed for low-carbon investment. Given the nature of 
most weather related disaster, this will be especially relevant for the transformation of the built 
environment and the future of cities. 
 
Each one of these points will need careful research at a global scale, driven by the kind of ideas 
nurtured, among others, by GSS researchers.  
 
Urban Development 
Urban studies have experienced a new push thanks to the discovery of remarkably robust scaling 
laws linking individual behaviour with the global urban system. The speed at which people walk in 

everyday life, e.g., shows a positive, but sub-linear (0 <  < 1) correlation with city size all over the 
world (Fig. 4). Similar correlations exist for energy use and carbon emissions. Other variables 
display linear – as with household water use – or super-linear – for economic output, measures of 
innovation, crime, and more – correlations. 
 

 
  Figure 4: Walking speed in the global city system.17 
 
These relations can be described by scaling laws of the form:  

 
 
N is the population of a city, Y some variable of interest, the scaling constant A and the exponent 
beta are parameters, while epsilon is a random variable. This means that Y is a random variable, 
too. For its expected value we get: 
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So far, most research on this kind of phenomena has focused on the value of the exponent. From 
a policy point of view, however, the random component and the scaling constant are of more 
immediate interest. 
 
Consider a policy-maker who wants to develop a low-carbon city. At the level of a single city, 
neither the scaling constant nor the exponent can be influenced. What can be influenced are 
peculiarities that in the scaling law are lumped together in the random variable epsilon. If many 
cities move in the same direction by exploiting such peculiarities, they will eventually change the 
scaling constant for the system as a whole.  
 
On the other hand, policy-makers may be able to influence the scaling constant for a subsystem of 
cities. National construction standards, e.g., can modify the scaling constant for energy use, 
carbon emissions, weather related damages, and more.  
 
One of the tasks of global systems science, then, is to investigate possible typologies of cities, so 
as to understand how the scaling constants for the global city system can be broken down into 
scaling constants accessible to policy makers. In the same spirit, there is a need to investigate the 
distribution of the random component, too, so as to understand how it can be broken down into 
variables accessible to policy making. 
 
This will lead to a greatly enhanced capability to monitor and influence urban dynamics. ICT will 
play an essential role in this process, through crowd sourcing of data, interactive models and 
databases, and a wealth of new technologies relating to single cities as well as to systems of cities 
all the way up to the global urban system. 
 
The idea of smart cities, currently pursued by businesses and public authorities involved with urban 
development, clearly points in that direction. As a result, cities will become capable of much 
smarter learning than is currently the case. The complexity of innovation and social change can 
then be used to tackle global challenges that seem intractable today.18 
 
Enabling Knowledge Technologies 

 
High Performance Computing 
 

Global Systems Science often requires detailed simulation of the system under consideration or a 
detailed analysis of data provided to understand such a system. Moreover, essential uncertainty 
analyses often require very large sets of simulation runs. In all these cases High Performance 
Computing (HPC) plays a role as a key enabling technology to achieve reasonable and reliable 
results. 
 
Fortunately, suitable computing platforms are becoming available as we start seeing parallel 
architectures getting renewed attention. This is linked to the general purpose usage of parallel 
architectures, as found, for instance, in Graphical Processing Units (GPUs). The renewed attention 
on parallel architectures comes from the fact that engineers have reached a barrier as to how 
efficiently a Central Processing Unit (CPU) can compute. On the other hand, Moore’s law still 
holds: the amount of transistors per silicon area is roughly doubling every 20 months. Thus, the 
number of parallel processing units found in new hardware, such as the graphics cards of a 
standard gaming PC, is growing exponentially, leaving an open problem to the software architects: 
how are we going to program these new highly parallel architectures? 
 
Various approaches are materializing, for instance, in the form of toolkits, such as NVIDIA's CUDA 
programming platform or the open source programming platform OpenCL. But higher-level 
programming models are needed, as expressed, for instance, by Bill Dally, chief scientist at 
NVIDIA and senior vice president of NVIDIA Research: 

                                                             
18

 Lane, D., Pumain, D., van der Leeuw, S., West, G. (eds) (2009) Complexity Perspectives on Innovation and Social 
Change. Springer, Berlin. 



 
“Making it easy to program a machine that requires 10 billion threads to use at full capacity is [also] 
a challenge. ... We need to move toward higher-level programming models where the programmer 
describes the algorithm with all available parallelism and locality exposed, and tools automate 
much of the process of efficiently mapping and tuning the program to a particular target 
machine.”19 
 
GSS, therefore, includes a research part that comes with the use of HPC. As HPC relies on very 
large scale systems based on millions of parts like processors, memory chips and disks, GSS has 
to master the handling of such systems. Research into the area of high-level parallel programming 
models is essential to develop, maintain, and manage tomorrow's high-performance parallel 
systems. This includes a number of issues: 
 
First and foremost, the development of scalable models. Existing models were often developed 
with serial computers in mind. New models have to be developed that are scalable to the same 
extent as the HPC systems. 
Second, the development of scalable programming tools to be able to implement the scalable 
models on existing hardware. This includes programming languages, optimizing compilers, 
schedulers, debugging tools, performance analyses, and many more. 
Third, the development of new and scalable visualisation methods both for the results and for the 
increasingly complex models themselves.  
 
Therefore, approaches like Scala – combining the power of languages like Java or C++ with the 
functional approach in view of producing scalable code – are especially relevant for GSS. The 
functional programming approach is essential because it captures the declarative properties that 
make it possible to express parallelism at a high level and also make it possible to generate 
efficient high-performance code from the high-level functional specifications.  
 
Besides the research part, there is the very practical issue of the availability of computing 
resources. It is vital for GSS to keep a suitable HPC infrastructure but also to update such an 
infrastructure continuously to be able to harvest the potential of improved systems and turn it into 
improved GSS results. 
 
Once HPC moves from well-defined problems in science and engineering towards the world of 
policy-making, mindless computing is an increasingly serious danger. In global policy areas like 
financial markets, climate policy and more, the evidence to be provided to policy-makers needs to 
be “reflexive evidence”, i.e. evidence that comes with an assessment of its reliability, validity, and 
relevance. So far, HPC has rarely, if ever, been used in such a spirit. Nevertheless, it holds 
considerable promise in this regard, e.g. because of the possibility to explore large, complex 
sample spaces of parameter values and boundary conditions. 
 
In GSS, the computational skills required to develop and use HPC must be combined with great 
skills in communication and in assessing the relevance of evidence for addressing specific 
practical issues. Therefore, GSS will systematically embed HPC work in dialogues with scholars 
from the humanities and with practitioners dealing with global systems. 
 
Big Data 
 

The near-canonical definition of “Big Data” identifies “3Vs”: information assets of high Volume, high 
Velocity and high Variety.20 The increasing availability of such information assets has led to great 
hopes: “The benefits to society will be myriad as big data becomes part of the solution to pressing 
global problems like addressing climate change, eradicating disease and fostering good 
governance and economic development.”21 
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From a GSS perspective there are a few additional aspects: can you trust the data?, how do you 
handle privacy?, is the data open or proprietary? And most of all: do we gain or lose 
understanding? 
 
One convenient definition of “high volume” is the moving target “more than you can store or 
process in one place” (tens of terabytes today). This means that computation on big data needs to 
be distributed over a network of computer nodes: we must take the computation to the data rather 
than the reverse. Cloud computing is a form of distributed computing where the compute nodes are 
abstracted away and where computing time often is sold as a commodity by the hour. Amazon's 
EC2 is a popular commercial service: there are also increasing open cloud initiatives. 
 
An important challenge for GSS when it comes to big data is to sift through and analyse the "raw" 
data to extract and visualise meaningful aggregate results. This requires new research in 
algorithms, probability & statistics and optimization. Massive and complex multidimensional data 
also requires new approaches to visualisation and data representation. 
 
One particularly useful technique which is a promising marriage of agent-based modelling and big 
data is synthetic populations. A synthetic population is generated for a particular purpose of study 
to statistically represent a real population (of a city, a region or a country). It has been very 
successful in addressing socially coupled systems in transport, public health and city planning. 
Advantages include anonymity, privacy and a direct connection to geo-spatial maps that helps in 
communicating results to policy-makers. 
 
Programs, Tests, and Proofs 
 

Global systems, if they fail, may fail big; it is for that reason that decision-makers dealing with such 
systems have an exceptional responsibility. Whenever policies are backed by simulations, they rely 
on the results of a computation. Yet the fact of the matter is that those computations inevitably 
contain faults. 
 
At present, most faults do not manifest themselves in a way that engenders practical problems. 
Which faults are benign, however, and which ones may seriously impact the result of a simulation, 
is largely unclear and can usually be said with certainty only in hindsight. A fundamental task of 
GSS, thus, is to provide methods for understanding the impact of faults. Specifically, metrics need 
to be defined to describe the magnitude of a fault, qualitative descriptions are necessary to capture 
its semantics, root causes need to be identified, and the dependencies between a fault and the 
healthy part of the system as well as among faults need to be researched. 
 
Big data implies big faults. A large class of faults concerns the logic of the program under 
consideration; those require the investigation of formal languages. Yet other classes of faults exist 
that go beyond logic, ranging from the malicious tampering of a system over physical errors in the 
environment of the simulation to hardware faults in the computational architecture. Those faults 
can be transient, silent, non-reproducible, non-deterministic, or random, and are thus hard to 
detect. They are found in data, models, computations as well as networks, storage media, and 
computational units; and they may emerge at the interfaces of software and hardware components 
that by themselves may work just fine. They also are expected to dramatically increase in 
numbers. 
 
For the future computers for global systems, exascale computers capable of a million trillion 
calculations per second, the “Mean Time to Failure” is projected to be so short that useful 
computations are seriously impaired. At the other end of the scale, and indirectly promoted by 
global systems themselves, one can observe already today that malicious intentions grow rapidly 
and that the financial, social, or personal incentives for manipulating simulations to one's own 
advantage only become larger. Both the kind of faults and their mere quantity defeat traditional 
concepts for resilience, reliability, and robustness. One has to fundamentally think over how 
computations for global systems possibly can be protected. 



 
Understanding faults requires first and foremost that one knows of them. That knowledge does not 
exist today since the required infrastructure is completely lacking. At present, faults are hidden in 
regression tests, traces or log files, and even if one had access to those files, neither do standards 
and notations to describe them exist, nor concepts for evaluating and comparing them. Further, 
traditional recovery mechanisms cease to work. 
 
Classical redundancy in space or time is too expensive - neither can one hold big data twice nor 
can one easily run a large simulation multiple times. Smarter ways are needed than those brute-
force approaches, and redundancy must be made affordable with respect to energy costs and 
resources. 
 
In principle, because of the Curry-Howard isomorphism it is always possible to prove program 
correctness with regard to well-defined specifications. It will be important to develop domain 
specific languages and type systems for GSS to facilitate specifications and correctness proofs, 
and an additional bonus will be a considerable amount of conceptual clarification. However, full 
formal proofs are feasible only to some extent. Still, some level of verification is of essence, and 
therefore a major task for GSS will be to develop suitable specification and testing routines to 
capture faults before they become failures. 
 
Global Risk Assessments 
 

The global challenges discussed in part two mostly concern global risks, and this seems to be a 
core problem of globalization in our times: it comes with risks that we don’t really know how to 
handle. In fact, we don’t really know how to assess them, which is why global risk assessments are 
a key methodological challenge for GSS. 
 
The state of the art in global risk assessment is very much given by the annual assessments 
produced by the World Economic Forum.22 For the 2013 report, a team of researchers familiar with 
discussions about global risks defined a list of 50 global risks and asked several thousand people 
with a reputation as risk experts to grade those risks. Five grades were offered, once for the 
likelihood of each risk, and once for the impact in case the risk should materialize. A separate 
survey produced similar gradings for the resilience of different countries in the face of different 
risks. The result can help decision-makers to prioritize the use of resources, including awareness, 
in view of different risks.   
 
This approach is a coarse, and therefore feasible approximation to what has been developed over 
centuries as the canonical theory of rational risk management.23 Risk is understood as a 
measurable quantity, the product of two other measurable quantities, namely probability and utility. 
The younger notion of resilience is presently used in many different ways, but usually to highlight 
the capability of some system to maintain desirable properties in the face of various exogenous 
shocks. Desirability is a close cousin of utility, and the mentioned maintenance may be more or 
less probable.  
 
The canonical understanding of risk can accommodate subjective probabilities, with two major 
implications for computer modelling and risk governance.24 First, the well-known distinction 
between risk and uncertainty often boils down to one between objective and subjective 
probabilities. In the absence of objective probabilities, true uncertainty may be said to prevail. 
However, people take most decisions under this kind of condition, treating some consequences of 
their decisions as more likely than others – in other words, implying something like subjective 
probabilities.   
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Second, if sometimes – perhaps quite often – objective probabilities are illusionary, then an 
“objective” ranking of risks is illusionary, too. This is even more so because if a risk materializes, it 
will affect different people very differently, too. As a result, the idea of a single actor – say some 
international institution – successfully managing global risk all by itself, becomes a dangerous 
illusion. What is called for is the patient development of governance structures enabling a plurality 
of actors to address the risks they are faced with.25 
 
When assessing global risks, therefore, it is important to clarify how the same possibility looks from 
the perspective of different actors. It is perhaps not a surprising, but in fact a very important 
hypothesis to expect actual risk governance to result in avoiding primarily those risks that are 
considered serious by influential – powerful, rich, knowledgeable, etc. – actors. This must be 
expected to hold quite often amongst the people presently alive.  
 
The same hypothesis holds when comparing people presently alive with people not yet born: future 
actors have hardly as much influence on present decisions than those alive now. This leads to a 
key problem of the global civilization we live in: the tendency to postpone risks so that they are all 
but ignored by the decision-makers creating them.26 This pattern has shaped the history of nuclear 
armament, of climate change, of biodiversity, and it is shaping the development of the international 
monetary system. In fact, postponing risks in this way may well amplify them.  
 
Studying this pattern of accumulating future risks as well as ways to overcome it is one of the most 
fundamental tasks of GSS. The canonical view of rational risk management may well be 
transformed in this endeavour, e.g. by treating individual judgments of risk impact and likelihood as 
embedded in evolving structures of social norms geared to complex networks of actors.  
 
Narratives of Hope 
 
Most important decisions are made in conditions of ontological uncertainty – that is, in situations 
where the future development of entities and their future relations are profoundly unknowable 
ahead of time. Acting, taking decisions in these circumstances, requires conviction. There is 
growing evidence that economic and other important decisions that require pictures of the future to 
be created are subject to the forces (in urgent need of good understanding) that produce narrative 
conviction and narrative truth.27 
Aggregate behaviour is subject to the convergence and sudden co-ordination of shared narratives 
about the future. Whereas the state of the world changes rather slowly the state of narratives about 
it can alter very sharply and is strongly subject to social interaction and influence. Recent events in 
financial markets have demonstrated this proposition forcibly. 
 
Today, due to the large quantities of “big data” produced by the digital revolution, we can come to a 
better understanding of these dynamics. The new data sources (especially sources of text data) 
can be rigorously investigated using language technology and algorithms, in order to capture 
historical shifts in narrative sentiment which appear to warn about possible future patterns. 
 
Narratives are not just means of creating personal conviction, they can also help structure the 
exploration and communication of complex and uncertain issues, such as the scope and limits of 
modelling, or the unintended consequences of political actions. Narratives can help us follow a 
process from its beginning to the possible outcomes without losing “the big picture”. Supplemented 
with a wide range of ICT tools, ranging from mundane pie charts to advanced virtual reality 
representations, narratives can convey a basic, intuitive understanding that informs stakeholder 
dialogues. 
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Unfortunately, in their unreflected stage, narratives can also hinder clear thinking.28 Wittgenstein 
used to say “A picture held us captive”. Analysis of the role narratives play in building models and 
interpreting their results, critical investigation of the narrative kernels informing our visions of a 
sustainable future, sensitivity to ethical issues and foreign points of view, all this can help us “using 
the picture” rather than being obsessed by it. 
 
At the same time, advances in ICT provide the key to an exciting prospect that of actively engaging 
the public in the process of creation of collective narratives and of the needed understanding to 
meet the global sustainability challenge. For example, the low-cost sensing technologies currently 
being developed enable citizens to directly assess the state of the environment; social networking 
tools allow effective data and opinion collection and real-time information sharing processes. In 
addition new models of interaction between citizens, authorities and scientists will have to be 
developed. Finally, the innovative integration of mobile technology, sensors, and socially-aware 
ICT can contribute to a shift towards a green and sustainable economy, which has been seen by 
many policy makers as one of the exit strategies from the current financial and economic crisis. 
 
Scientific, technological and economic developments rely very much upon the existence of positive 
collective expectations in the widest sense. Indeed, narratives of hope are crucial in any system of 
governance as well in the governance of global systems.29 The concept of sustainability will only 
become an effective guidance of action if it will be fleshed out with plausible narratives of  hope.  
 
In this vein, GSS will need to propose viable system options to deal with global challenges – 
including those options that entail disruptive changes in existing power arrangements and global 
inequalities. Only by securing that a large number of people can contribute to such a process of 
knowledge-building, and in ways that improve their own conditions and those of future generations, 
will GSS effectively support democratic decision-making.  
 
It is natural to expect GSS to provide tools to for that purpose. It is, after all, in the nature of 
science to be an enabler of the many. Of course exceptional painters could use perspective to add 
depth to their creations before Leon Battista Alberti's mathematical treatise on perspective, but 
afterwards all painters could do it, and understand and communicate how they were doing it. The 
hope is that the science of global systems will eventually help us all add a quality perspective to 
the canvas of our lives. 
 
 Conclusion: Reflective Practitioners 

In June 7, 1742, a German mathematician by the beautiful name of Goldbach – gold creek – wrote 
a letter to his Swiss colleague Euler, including the conjecture: "at least it seems that every number 
that is greater than 2 is the sum of three primes".30 Simple as it looks, Goldbach’s conjecture still 
stands as an unresolved problem in mathematics, more than two centuries later. Even if it should 
be resolved tomorrow, it is a wonderful example of a problem one has to learn to live with in order 
to perhaps solving it much later on. 
 
Nowadays, globalization poses a problem of that class, with the difference that it is not only a few 
mathematicians, but humankind as a whole that has to learn to live with a problem that will take a 
long time to be solved. It may well be the first and foremost challenge for global systems science to 
share an awareness of how hard the problem of globalization has become. In fact, it cannot even 
be stated in a seemingly simple sentence like the one in Goldbach’s letter. 
 
Rather, a list of preliminary questions and conjectures must suffice to point to the problem. 
Examples of such questions are: 
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 What can different agents do to develop the internet and similar systems in ways that 
empower people all over the world?31 

 What can different agents do to avoid global financial crises in the years and decades to 
come? 

 What can different agents do to avoid mistakes triggering World War III in the decades to 
come?32 

 What can different agents do to avoid dangerous climate change in the 21th century? 

 What can different agents do to create an institutional setting in which humankind can 
develop a common will about what kind of world to bestow to future generations? 

 
Examples of relevant conjectures are: 
The challenges of globalization arise because it involves a high-dimensional information flow that 
so far we are not able to handle in a reasonable manner; ICT can play a key role in learning to do 
so. 
Increasing welfare and education together with improved global communication are leading to a 
widespread desire and request of empowerment for ordinary people in social life. ICT can play a 
key role in fulfilling that aspiration. 
Using algorithmic game theory to model iterated games in complex networks can lead to 
considerable progress in modelling and understanding global systems.  
ITC-supported occupational groups can play a vital role as carriers of global know-how and 
pathways of global decision-making.33 
 
Of course, when living with an unsolved problem like the one of globalization it is essential to learn 
as much as possible. In the case of GSS, this means that it can only thrive in an on-going dialogue 
with practitioners. 34 Sometimes, this dialogue will be based on GSS providing indisputable 
evidence that helps practitioners to take and implement decisions relating to global cities. With 
regard to global problems, however, this is more likely to be the exception than the rule. Well-
trained researchers working on such problems are likely to come to a rather broad spectrum of 
views and judgments, and there is little to be gained by blurring those differences in order to create 
the impression of a broad consensus. 35  
 
What is highly useful, however, is for researchers to offer their attention to practitioners, listening to 
how these organize their minds and actions with regard to a specific issue, and then making 
available to practitioners a range of relevant, not necessarily consistent, arguments. This leads to a 
governance style using pluralism as a resource and paying attention to the danger of closing ones 
mind instead of maintaining a learning stance.36 
 
Such an approach is especially important for GSS as there is a second difference between 
Goldbach’s conjecture and the core problem of global systems science. In the former case, the 
difficulties arise simply because we lack knowledge about something we would like to know. 
Sometimes, however, things are more subtle than that; questions can arise out of realising that we 
are maintaining illusions of unwarranted knowledge. As the saying goes: "It ain’t so much the 
things we don’t know that get us into trouble, it’s the things we do know that just ain’t so." With 
regard to globalization, this is the challenge to be addressed by GSS. 

                                                             
31

 Amichai-Hamburgera, Y., McKennab, K.Y.A., Tald, S.-A. (2008) E-empowerment: Empowerment by the Internet. 
Computers in Human Behavior, 24, 1776-1789. 
32

 Mearsheimer, J.J. (2010): The Gathering Storm: China’s Challenge to US Power in Asia. The Chinese Journal of 
International Politics, 3, 381–396. 
33

 For the importance of not relying simply on national identities in developing structures of global governance, see: Sen, 
A. (2006) Identity and Violence: the illusion of destiny. Norton, New York. 
34

 Schön, D. (1983) The Reflective Practitioner: How professionals think in action. Temple Smith, London. 
35

 Sarewitz, D. (2011) The Voice of Science: Let's Agree to Disagree. Nature, 478, 7. 
36

 Meuleman, L. (2012) Cognitive dissonance in evidence-based sustainability policy?   Reflections based on governance 
theory. Paper presented at the Conference on Evidence or Sustainable Development, Berlin 5 – 6 October 2012. 

http://www.sciencedirect.com/science/journal/07475632


1.3.3. GSS Research Questions 

 
The impact and wider societal implications of GSDP can also be accounted for the nature and 
number of science and policy-relevant questions that this project has managed to arise and how 
this may oriente future research and applications leading to the develoment of Global Systems 
Science. While many of these questions are now part of the GSS Orientation Paper, there where 
also a set of questions which originated uniquely from the GSDP discussions and work package 
activities.  
 
Hence, the GSDP open learning approach helped to reframe a series of original questions that 
were developed at the early stage of the project. In particular, the next two sections show the 
original questions, as defined in the first year integration deliverable and also the more specific 
questions by each of the work package leaders as a result of their coordination actions and 
research at later stage in the project process.  
 
1.3.3.1. Original first year questions:  
 
Integrative theories, concepts and methods:  
 

 What is the nature of a Science of Global Systems? Can there be a theory of global 
systems?  What are the most robust concepts and ideas to think about global systems?  

 What are the underused theories, ICTs and results which are relevant for GSDP?  

 What empirical data is required for global systems science and methods? What type of 
sources are available or can be developed for that purpose? (e.g. to feed models on global 
systems)  

 
Modelling: 

 

 What models are best suited to address global systems? (e.g. ODE vs ABM) How to best 
describe models on global systems to foster exchange and communication between 
scientists /modellers? 

 Which skills do we need to include and/or exclude in the models to move from the micro to 
the global? 

 Is there a risk of over-parametizing models in a way that make it impossible to validate them? 

 What types of general outcomes are expected from global systems modelling?  
 
ITC development: 
 

 What are the implications of Global Systems science, policy and communication for ICT 
development?  

 How to structure the making of models and ICT tools relevant for global systems on open 
source modes? How these new open modes may in turn create new forms / patterns of 
emergency in the production and use of new open ICT tools?   

 
Framing , narrative building and communication 

 

 What are the dominant framings used to talk about global systems?  

 How can best global systems complexity be communicated to policy makers and the wider 
public in a relevant manner? What are the different ways and most effective mechanisms for 
conveying these ideas? And to deploy narratives, including different ways of representation 
of knowledge, such as visual images, art, media, etc, taking into account diversity vs global 
culture?.  

 How scientists understand societies and their current needs? 

 What type of education strategies can be provided/formulated together on these issues for 
and with policy makers? 



 
Global systems governance and structuration  
 

 What type of governance and policies are required for Global Systems? What kinds of 
management can be formalised for global systems?  

 What are the specificities of the political actors who are relevant for global systems research?  

 What can we learn of relevance for understanding the situation of globalisation today from 
the previous historical waves of globalisation? How this relates to the issues of fairness within 
nations?  

 How structures in resource systems like micro-grids and local power / energy supply systems 
can be drivers for democratisation of existing governance systems (e.g., through de-
centralisation of power)?   

 On the future of the world: can it be thought as a multi-polar one or as dual one between 
China-US?  

 How to relate different types of crisis (financial, food), and how the financial world/systems 
relate to the non-financial world/system? 

 What types of innovations are possible in the financial markets? (such innovation can be 
twofold, one on financial products or in financial regulation; e.g. see the Tobin tax and how 
the perception of this transaction tax has changed over the years) 

 What are the complex global dynamics that drive systems’ stability /instability?.  
 

Cross-scale interactions and emergence: 
 

 How to address the issue of scale in global systems science and policy? What is the 
appropriate level of regionalisation? How to match the appropriate level of scale with the 
appropriate issues to be addressed as to be relevant for GS science research? 

 What emergence means in terms of global systems? How emergence is related to other 
issues such as systems dissipation, coherence of structures, asymmetry in system dynamics, 
system convergence and in/stability? 

 
Sustainability issues:  
 

 How many hubs and of what type are needed in order to have in a living system? (e.g., more 
than one), and to have a stable evolving system/s? 

 How do we deal with the depletion of key natural resources essential to ensuring the 
sustainability of the functioning of global systems? And in particular, how do we deal with the 
depletion and/or increasing competition for certain commodities such as rare metals /rare 
earths? Can we anticipate the potential for global conflicts? 

 What is the role of ethics (norm-making), diversity and culture in global systems governance?  
How the different cultural traditions address differently the ways of organising global systems 
and sustainability?  

 At what point do the rules governing the behaviour of a system need to be broken 
/transformed for the system to work and ensure resilience? how and how much?   

 How can we identify the patterns and dynamics that drive societal innovation under a long-
term perspective?  So as to deal with unexpected and unintended complex situations of 
unsustainability. 

 How should different forms of global knowledge systems best be configured and integrated 
as to better address key global systems challenges and sustainability? 

 
1.3.3.2. Reframing the GSS questions.  

 
For each GSDP work package, a set of key questions and challenges were identified, evolved 
during the project and then also served as a first outline for the development of the global systems 
science research program. The WP8 questions were integrated in the Synthesis of the Orientation 
Paper (see section 1.3.1.; and the final dissemination flyer). Further treatment of these questions 
can be found in the second and third year deliverables.  



WP2:  Risk and resilience in times of globalization 

 
Questions and challenges concerning risk and resilience in research 
 
Attempts to manage systemic risk and secure resilience raise new questions and highlight 
significant gaps in knowledge: 
 

1. What is unique of global systems risks and the resilience of global systems (functioning)? 
2. What the challenges of extreme events mean for the reconceptualization of risk and 

resilience of global systems? 
3. How are systemic risk and/or resilience related to other concepts, such as ‘agility’, 

‘longevity’, ‘transition’, etc.? If we build a museum of ontological artefacts what models of 
systemic risk management and resilience would be exhibited? 

4. Which global systemic risks are of most concern and to whom? Can/how do these risks 
relate to the resilience agenda? 

5. How to combine adaptability with transformability of systems? How to implement ‘extreme 
adaptation policies’? How to harness transformability? 

6. Is there an optimal scale for resilience and, if not, can/how can it be managed on a multi-
scalar basis? Can too much resilience at one level undermine resilience at another e.g. 
future proofing/stress testing of a firm/sector undermining resilience of the sector/society?  

7. Can resilience be measured a priori? If so, what metrics are being/should be used?  
8. How to tackle the cognitive and empowerment issues at the core of global challenges? 

What is the role of social media in this process?  
o E.g., the global environmental change and sustainability issues have been framed 

as a collective problem rather than an individual one.  Is there a need to bring it 
back to the individual level and if yes, how? 

o E.g., Individual and collective risk perceptions influence the allocation of resources 
and investment decisions. How models can better take such aspects into account? 

 
Questions and challenges concerning risk and resilience in science-policy interface 
 

1. Have the limits of the Enterprise Risk Model been reached? If so, what comes next? 
2. Who is responsible for managing systemic risk and/or ensuring resilience?  
3. How can our current knowledge support change processes?  
4. Who will pay for resilience and how (e.g. z-ratio in financing)? 
5. Designing and developing more intelligent policy options in an era of systemic risk and the 

search for resilience: 

 Framing diversity and disputes: How to and who frames ‘the system’ and selects the 
relevant ‘future context(s)’? 

 What are the new systemic trade-offs and how to navigate these?  
- Increased systemic efficiency vs. resilience? 
- Productivity-sufficiency-conservation? 
- Governance: improvisation vs. control? 

 How to take into account co-benefits? 
 
Questions and challenge concerning risk and resilience from the challenge of extreme events 
perspective 

 
1. How to deal with the multi-scalar sources of instability in global systems? 
2. How to tackle the multi-dimensional aspects of disasters (natural disaster, pandemic etc.)? 
3. How can resilience to disasters be increased in a time of global economic crises, 

decreasing resource availability at local, national and international levels? How can more 
be achieved with less?  

4. What is the role of data (e.g. data through sensors, in a smart city context)? 
5. What role can ICT play in? 



o Preventing disasters: E.g. Early warning systems; learning from previous disasters; 
disaster-related citizen participation; use of social media in mobilizing and activating 
information thus empowering citizens and help build resilient communities; 

o Response times to disasters: E.g. Search and rescue technology and expertise; 
improvement of disaster investigation systems using smart phones, GPS, sensors, 
social media for gathering valuable information in real-time (providing situational 
updates, geo-location information, situation awareness etc.); 

o Disaster recovery: E.g. Coordination of National Disaster Management Systems; 
public health and telemedicine during disaster recovery. 

 
Risk and resilience questions from the challenge of linking global climate policy and global markets 
perspective 
 

 What tools are needed to address systemic risk, global finance and the sustainability 
challenges together? 

 How to tackle the issue of risk transfer from private to public sector (there are similarities in this 
respect between the financial crisis issues and the sustainability issues)? How can data and 
models of risk help in better regulation? 

 How the broadening scope of information available for decision-making changes our 
conception of money and its role in how society functions? How changing the nature of 
information can change the nature of decision-making? Money is information but we know the 
system is fundamentally flawed and our balance sheet is broken - blind to a wide range of 
issues that matter greatly in terms of risk matrix that went global and multi-scalar with long 
supply chains and shadow (i.e., invisible) dependencies.  

 What role ICT plays in a differentiated globalization? As ICT allows the emergence of different 
forms of local economies, it may push us in the direction of a new type of globalization with a 
re-evaluation of the nature, risks and opportunities in managing supply chains. Can ICT help us 
to rebalance supply chains based on their length, risks and social payoffs they bring by making 
visible and bringing into the decision making new dimensions reflecting forms of social capital 
invisible otherwise?  

 How to use ICT to provide opportunities for public engagement, political participation, more 
sustainable consumption and altogether societal change? 

 
  
WP3: Global economic interactions and sustainability 
 
Questions and Challenges in the science-policy interface 

 

 How to model complex non-linear phenomena that can’t be meaningfully captured by the 
existing mathematical apparatus, 

 How to provide alternative methodologies for problems in which (neo-)classical methodology 
have failed, 

 How to integrate new data sources (“big data”) in existing and future models. 

 What kind of models can be used for “emergency” economic and financial management?  By 
who and how? 

 What kind of models can be used for long-term issues such as strategic planning or scenario 
generation?  By who and how? For example, what kind of models do we need to better 
manage the transition to a green economy? 

 How can models improve public understanding of the dynamics of global systems?  How 
does this impact governance? 

 
 Questions and Challenges in research 

 

 How to develop heuristics to identify in any given situation the relative strength of  network 
effects versus individual selection on behaviour. 



 How to develop ICT tools to obtain good approximations to the underlying topology whenever 
network effects are a strong influence on behaviour. 

 How to develop strategies on how to alter behaviour in these contexts.  
 
 
WP4: System dynamics for operational and policy decisions 

 
When considering the research required into the systems dynamics, there are two aspects to be 
considered; multi-level models which may be applied in any topic area; or models specifically in 
relation to policy decision making.  
 
General complex systems 
 

 Simple or complicated? The main paradigm shift brought about by research into chaotic 
systems was that complicated behaviour did not necessarily require complicated models. 
One key issue to consider is whether models are being constructed from the ground up and 
their outcomes assessed or whether they are being created to mirror certain behaviour or 
phenomena that pre-exist. If a particular phenomenon is being described using agent-
based modelling techniques then the challenge is to establish what outcomes follow from 
the inclusion of particular rules. Models developed to mimic certain behaviour may do this 
very well, but that may be the limit of their success. They simply may not be able to 
produce serendipitous behaviour. That is, they will not be able to fulfill one of their major 
roles to be able to offer outcomes that have not previously yet been seen in practice. On 
the other hand, such bottom-up models rapidly become complicated, since the amount of 
detail required is not known a-priori.  

 Macro or micro? Individual elements may require more detailed modelling, but at this stage, 

it is the interconnected behaviour that needs to be addressed. As Schelling (1978) pointed 
out, the aggregate may produce outcomes that are not visible when viewing the detail, and 
so a reductionist approach will not satisfy all demands. Therefore, the challenge is to 
develop a multi-level approach with interpolation and aggregation across different levels 
from coarse grid-level to fine-scale. Extending this approach to multi-domain problems, with 
models based on PDEs, agent-based models, and general equilibrium models, forms a 
major mathematical challenge.  

 Prediction or forecast? Nonlinear systems may have several plausible outcomes that may 

depend intimately on parameters and initial conditions. Therefore, the main issue to 
consider is not one of merely predicting a particular outcome but to estimate the likelihood 
of that prediction. 

 Can phase transitions be generalised? One of the major successes of dynamical systems 

research has been the use of normal form analysis for systems approaching critical 
transitions. The challenge now is to establish whether such an analysis is available for 
multi-level systems.  

 
Systems particularly targeted at policy  

 
For models that are developed for use within the policy arena, we extend the mathematical 
challenges for complex systems that are described above with a new set of challenges. Policy 
decisions involve people and social systems that adapt. Modelling particles in a supersonic flow is 
much easier than modelling social systems since the particles follow set rules – fixed rules that do 
not change. When a decision is to be made based on the predictions or outcomes of a model of a 
social system, for example in planning the economy, society reacts to the published results of the 
model and this can lead to feedback in the system which makes the model useless. The modelling 
of the system and the system itself are therefore tightly coupled. In his work with Jenkins-Smith, 
Paul Sabatier (1993) effectively stated that policy models should include the policy-maker within 
the model rather than as an observer. To some extent, the use of Facebook and Twitter to both 
disseminate and glean information is an extreme version of this idea where we need to include the 
collective and yet almost individual effects of a certain policy if we wish to guarantee its successful 
uptake. A requirement when modelling for policy therefore is to develop models that incorporate 



the actions of the key agents that can influence the system, given the outcomes of the modelling.  
 

 Can we develop methods for including these factors into the model, whilst avoiding 
tautological arguments? 

 
The few existing systems-based models that are currently used to aid decision-making have grown 
so complex, with multiple interacting components, that the data we are able to collect with current 
technologies can no longer be used in time pressured situations, either for calibration or validation.  
 

 How to develop simple models that can be implemented in real-time, allowing parameters 
to be adjusted, based on live data (e.g. by using sensors such as cameras to estimate 
diffusivities of crowds)?.  

 
As an example, consider infrastructure networks in an urban environment (e.g. electricity, water, 
transport). We have an abundance of existing models, which run very large data-intensive 
simulations with many interacting components, and, separately, there is a lot of current work on 
abstract network theory. However there are few simple models of these networks that focus on the 
drivers in the system, which can be used for responding to crises. Existing studies often begin with 
well-defined and static networks. These do not relate directly to the evolving and often ill-defined 
environments faced by a decision-taker. Decisions should lead to models, and not the other way 
around.  
 
WP5:  Domain specific languages for modelling global systems 

 
A first set of questions in this work package were identified as follows:  
 

 How can the comparability and the modularity between ABMs be increased? 

 How can computer science help build more explicit models? In particular, can it help 
overcoming the difficulties in the description of ABMs using the standard language of 
economic theory? 

 How to better ensure correctness of ABMs, in particular ensure that emerging phenomena 
are not emerging from programming errors? 

 Can one construct a domain specific language (DSL) for economic modelling, for 
environmental modelling and for the socio-environmental interface? 

 How should dependent type theory be introduced in the development of ABMs? For 
example can one define the type of an economic agent? 
 

Science-policy interface challenges: 
 

 Build DSLs to assist politicians in formulating questions with potentially global implications, 
and in understanding and checking the answers of scientists.  

 Designing and implementing DSLs that go beyond the current abilities of Excel-like tools 
and can assist in coping with the societal information overload.  

 Develop a DSL for global systems modeling, a subset of which admits a graphical 
representation Developing DSLs for specifying the structure and intended usage of 
scientific software, in order to facilitate its release to the public. 
 

General DSL challenges: 
 

 Make implementation of models easier, more readable and more reliable  

 Develop a common DSL framework to enable mixing and matching DSL components 
(parsers, code generation, IDEs, type checkers and testing frameworks)  

 Provide good error messages (to shield the user from the internals)  

 Extend a DSL and its tool set without being bogged down in reimplementation work for 
each change  

 Specifying, testing and proving correctness of DSL implementations 



GSS-specific DSL challenges: 
 

 Write precise specifications for components of global systems models, in order to rule out 
non-sensical combinations of components (and in order to ensure the structural correctness 
of complex models)  

 “Increasingly correct scientific computing" or "the high-low tension between a DSL for high-
level specifications and one for verified numerical methods"  

 Build a DSL for implementing agent-based models (ABMs) specified using the standard 
protocol defined by WP3  

 How can the comparability and the modularity between ABMs be increased?  

 How can computer science help build more explicit models? In particular, can it help 
overcoming the difficulties in the description of ABMs using the standard language of 
economic theory?  

 How to better ensure correctness of ABMs, in particular ensure that emerging phenomena 
are not emerging from programming errors?  

 Can one construct a domain specific language (DSL) for economic modelling, for 
environmental modelling and for the socio-environmental interface?  

 How should dependent type theory be introduced in the development of ABMs? For 
example can one define the type of an economic agent?  

 Building a DSL to analyze the emergent behavior in multi-scale networks of networks 
(linked to WP6). 

 
WP6:  Emergent behaviour of multi-scale networks of networks 
 
Questions regarding a theory of multi-scale networks of networks (NoN):  
 

 How to develop such a theory of NoN so that it is able to: 
  
(i) classify systems containing several network-like structures according to the type of 

hierarchies, links, and interactions between the individual networks and the nodes therein,  
(ii)  complement the existing toolbox of statistical measures for individual networks with 

corresponding measures quantifying the inter-level or scale-overarching aspects of such 
networks, 

(iii)  formulate meaningful models of multi-level network formation, growth, and evolution similar 
to well-proven models for individual networks such as the random, small-world, scale-free, 
and preferential attachment models, and study the statistical properties of such models, and  

(iv) collect and test existing data on important global networks of networks against these 
models in order to make predictions about further growth and evolution or identify 
hypothesis about their original formation. 

 
Specific questions regarding energy and climate policy NoN:  

 
How to represent and analyse networks of various types at various levels which play a role is 
international climate policy, and to track their subtle interactions between: 
 

(i) international networks such as the diplomatic network of international relations between 
governments and the global economic network of energy producers,  

(ii) regional networks representing close economic integration, geographic or climatological 
proximity, or competition for scarce resources such as clean water, 

(iii) domestic networks representing, e.g., party policy dynamics or the public climate debate, 
and micro-scale networks representing opinion formation, cooperation, and imitation of 
behaviour in the individual social context 

 

 How to model decentralized mechanisms for both energy transition and international linking of 
networks of emissions trading systems (ETSs) and derive scenarios thereof? 



 How to include effects of reputation, status, beliefs, credibility, championship, regulatory 
stability, and asymmetric information in multi-level network and agent-based models of carbon 
markets and use econometric findings to calibrate them? 

 To what market distortions and off-equilibrium behaviour does the extremely heterogeneous 
power distribution and regulation lead and can the latter be understood as a form of pinning 
control of a scale-free coupled network? 

 What is the effect of specific market design elements such as market size and sector coverage, 
minimum (“floor”) prices, auction design and frequency, or a “central carbon bank” for market 
participation, stability, efficiency, and volatility?  

 
WP7:  Long-term study of complex society-environmental interactions 
 
Long-term sustainability questions  
 
The core question we must ask is: ‘Why is it that so much knowledge and publicity about 
sustainability at so many levels has led to so little action?’ That question has a number of different 
components at various levels, going from the cognitive to the cultural, to the institutional, which we 
will not elaborate here: 
 

 The path-dependency of our societies  

 The difficulties of preparing for and dealing with major catastrophes, 

 The difficulty of anticipating unintended consequences,   

 The role of technology in our society and our (over-) confidence in it,  

 The difficulty of anticipating how societal dynamics will impact on our life, etc. 
 

Next we must ask a series of questions about the nature of the transition that we wish to 
effectuate: 
 

 Should we aim for a rapid ‘quantum jump’ transition or for a slow and incremental one?  

 Should this be driven ‘bottom up’ or ‘top down’ or maybe ‘sandwiched’ between the two?  

 How do we upscale the ‘bottom up’ elements and downscale the ‘top down’ approaches so 
that they are adapted to local circumstances?  

 
Once we have done this, we must raise the issue of how to instantiate this transition? That, again, 
gives rise to a host of questions: 
 

 How would we frame normative goals? There is a troika around values, economics and 
institutions, but is that enough?  

 How would we “create an ethic of stewardship” or a “feeling of community”?  

 How would we confront cultural and social value differences? One cannot impose any 
cross-cultural specific practice because of such differences.  

 Would one use tools integrating persuasion, dialogue, policy debate, culture and custom?  

 How can we identify innovative and exciting accelerators of change?  

 Could we build positive, plausible scenarios for transition to a sustainable society that could 
provide a framework for future research.  

 Would we need to explore how to deconstruct institutions?  

 What strategies for avoidance, adaptation, and transformation are effective at large scales? 
 
Questions regarding urban systems:  
 

 How can cities as complex adaptive systems increase resilience to negative social and 
environmental disruptions (e.g. pandemics, sea level rise)? 

 How can ecosystem services be maximized in ways that minimize social and environmental 
inequities in urban systems? 

 How can path dependencies be eliminated or diverged to increase the adaptive capacity of 
urban systems?  



 Nearly all future population growth will occur in cities, and primarily in the developing world. 
What strategies can provide decent livelihoods in wealth-limited regions while maximizing 
social, human, natural, physical, and financial capital?  

 How can urban sustainability strategies reduce uncertainty and variability in growth 
patterns, especially boom and bust cycles that threaten long term planning perspectives? 

 What tools are necessary to anticipate emergent systems (e.g. social movements, 
innovation) that can transform, if guided properly, urban areas towards sustainable futures? 

 Are there optimal city scales and configurations that lead to urban sustainability?  

 What are the best methods for measuring urban sustainability where materials, energy, and 
information (urban metabolism) and costs and benefits can flow with low friction in a global 
economy? 

 What drives the seemingly inexorable growth of urban systems? 

 What might level off this growth? 

 What would a generalizable theory of urban systems look like? 

 How would we collect, and deal with, the data? How could we model it? How could we 
derive scenarios from the models? How might such a model serve to improve decision-
making? 

 What would a sustainable city look like? What would make urban systems more 
sustainable? What are the trade-offs that would need to be dealt with? How could we 
mobilize society to that effect? 

 What kinds of institutional change would this require? What kinds of policies would need to 
be put in place?  

 How could ICT play a role in this process? 

 How could ICT create a synthesis between ‘top-down’ and ‘bottom-up’? 

 General: How can we ‘learn from good examples’?  

 Essential questions on the ‘What’ call for better methods & descriptions of city systems, 
based on a growing amount of available data. As these systems exhibit (A. Wilson):  

 a strong path dependence of development and  

 a challenging high dimensionality. 

 They call for intelligent databases within a “global” context and modelling solutions (not 
start-from-scratch!) that are understandable/transparent for users. It seems important here 
to stress on both the conceptional, spatio-temporal multi-scale structure of city systems (of 
systems) (D. Pumain) as well as the organisation of cities and their levels of sub-systems, 
identified by their functionality (C. Barrett). 

 In the context of a massively growing amount of available data, “you cannot just look at the 
data and hope to get an epiphany” (L. Bettencourt). Arising questions are: 

 Which kind of structures emerge? 

 Which of these really matter? 

 Cities, basically, are social networks, embedded in space-time through infrastructure. So 
the essential key to the existence and development of cities is connectivity. Thus, arising 
questions are:  

 HOW are contributing variables identified as city-state-variables (statistical 
mechanics)?  

 HOW are the concepts best implemented in the presence of BIG city data? 

1.3.4. Ethics screening  

 

The project  did not entail research on humans nor on humans embryo/foetus. It did not entail the 

processing of private information or observation or tracking of people. It did not involve research on 

animals or developing countries communities or resources. The project does not has direct military 

use or the potential for terrorist abuse. The monthly project Steering Committee attempted to 

ensure a fair process during the whole project in terms of openess and represenativeness to 

participation into the production of  the project results.    



1.4. Socio-economic impact, dissemination activities and exploitation of results. 

  

1.4.1. Socio-economic impact and wider societal implications 

 
The GSDP project has managed to achieve the following objectives regarding socio-economic 
impact and societal implications:  
 

 GSDP has consolidated the start of a global dialogue among researchers and society on 
global systems and problems in which ICT development can play a major role. Society here 
means decision-makers, but also people in a variety of roles: members of political 
communities from counties to nations to supra-national bodies, members of professional 
fields that cross-cut political boundaries, members of cultural groups and networks adding 
further dimensions of personal and social identity. 

 GSDP has developed a set of key fundamental questions to orient new ICT techniques, 
devices and methods to gather and process large quantities data on problems that are hard 
to deal with at the present state of knowledge, not only taking advantage of the rapid 
developments in ICT, but actively shaping them through the development of suitable 
algorithms, data structures, type systems, and high-level concepts. This is an incipient 
process which is already happening in a continuous interaction with a number of 
stakeholders as well as the relevant industry. 

 GSDP has developed an understanding and a perspective on how to deal with global 
systems and is doing this now building on the achievements of areas like algorithmic game 
theory and mechanism design. This new development shall enable societies to perceive 
global systems in a more integrated, interconnected, systems of systems fashion and focus 
attention on new options for addressing some of the biggest problems of our time. 
Coordination here is not only a matter of interaction between nations, but implies the ability 
to overcome barriers implied by received patterns of organizational specialization while 
enhancing, not weakening, the know-how made available by specialists. 

 
These achievements, however, have not ended with the end of the project, as new initiatives have 
been created to continue the work initiated in GSDP and to further strengthen the GSS concept, 
applications and methods. Networks are being mobilised in Europe, US and China and a new 
international society has recently been created for this purpose: the Global Systems Science 
society, founded in October 2013.  
 

1.4.2. Dissemination activities and exploitation of results  

 
As listed in section 2, GSDP Project contributed directly to the organisation to the scientific content 
in a total of 34 workshops and conferences (including to Annual Conferences), and in addition, 

individual members also contributed to a much wider number of events (as referenced in the 
annual Technical Reports). 
 
A major outcome of the GSDP project has been the GSS Orientation Paper (background material 
and synthesis). An intense Third Year period materialised in a series of events that started at the 
First Open Global Systems Science Conference held in Brussels in November 2012 and ended at 
the second GSS Conference in June 2012 and involved a participatory process with a total of 200 
people (listed at the end of the Orientation Paper). The final report also report included a total of 
159 contributions produced as a result of the EU – FET consultation process, 4 workshop reports 
on GSS carried out during 2013 and 10 additional selected posts taken from the GSS discussion 
blog www.global-systems-science.eu. Therefore, it is possible to state that the GSDP project has 
substantially contributed to the emergence a first international community of learning around GSS 
and also to the further specification of the concept and potential methods and approaches for its 
further development and up-take. 
 

http://www.global-systems-science.eu/


 
An decisive component of our disemination strategy was the use a very wide e-mailing list  

containing over 500 of very carefully scrutinised contacts which was regularly updated and used for 
the disemination of our activities, mostly the Annual Project Conferences. All activities were 
announced well in advanced in the GSDP website and were open to participation to interested 
people outside the project. This also allowed the interaction with other running projects and in 
particular with members of INSITE, FOC, EUNOIA or NESS among others. All the available 
information and presentations about the workshops and Annual Conferences were uploaded to the 
GSDP website as shown here:   

 
 

 
 
In addition, a new online repository for all existing GSDP material has been created to make all 

project material available after the project at the following address: http://repository.gsdp.eu/  

http://repository.gsdp.eu/


The GSS blog has also been an important component of GSDP disemination strategy and it has 

proven very useful also to maintain the interaction of the GSS community after the end of the 
project. The blog not only contains the Orienation Paper and other documents relevant to 
understand GSS scope and ambition, but also announcement of GSS-related activities which are 
intented to be carried out after the project. This include, for instance the announcement of the next 
III Open GSS Conference which is planned to be held in China in October 2014.  

 

 

 

 



The Annual Conferences stood up among the many workshops and open activities carried by the 

GSDP as major events regarding the dissemination strategy of the project. Only from these three 

conferences, 57 documents, including presentations and conference reports besides video 

recordings of some of the speeches are available at the GSDP website:  

 

 

 

 

 

 

1. .  



Photographic Gallery (selection):  

 

Lord Desai, Giovanni Dosi, and Carlo C. Jaeger and  Diana Mangalagiu at the Conference 

on  Financial Risks, Green Growth and Jobs, Barcelona, May 2012 

 

Carlo Jaeger, Diana Mangalagiu, Carlo Jaeger , Sander Van der Leeuw, and Peijun Shi at 

the Davos International Disaster and Risk Conference, August 2012.  

 

José Cotta, Head of Unit of Digital Science at DG for Communication Networks, Content 

and Technology at the First Open Conference on Global Systems Science, GSDP Project, 

Brussels, November 2012.   

 



 

Ulf Dalhsten, former Director of 'Emerging Technologies and Infrastructures'– DG-Information 

Society and Media, European Commission  at the First Open Conference on Global Systems 

Science, GSDP Project, Brussels, November 2012.  

 

Lively parallel workshops conversations held during the First Open Conference on Global 

Systems Science, GSDP Project, Brussels, November 2012. 

 

 

Visions of GSS workshop: Energy Futures, Brussels, 18-19 March, 2013 
 

 

 

 



Second Open Global Systems Conference, Brussels, 10-13 June 2013 
 

 

 

 

 



Additional dissemination activities carried out during the last year of the project included the 

following:  

 Production of a booklet on Global System Dynamics and Policy Best Practice 
Guidelines Towards a Science of Global Systems collated and written by Steven 

Bishop, Peter Baudains, Jason Greenlaw, Giles Foden, Julian Hunt and Jeff Johnson 

This booklet includes series of interviews were conducted as part of the GSDP project and 
have been published here as podcasts. Many experts were interviewed including 
researchers, scientists and professionals to explore the role of global system science 
(GSS) in addressing many issues that society is facing today and in the future. Of special 
interest was how GSS can help shape better policy making and ways to communicate 
complex systems thinking to the general public and policy makers.  

The booklet can be downloaded here:  

http://www.gsdp.eu/nc/news/news/date/2013/10/06/global-system-dynamics-and-policy-

best-practice-guidelines-towards-a-science-of-global-systems/ 

 

 

 J. David Tàbara gave a plenary talk in the European Conference on Complex Systems 

2013, in Barcelona in September to disseminate the GSS / GSDP work:  

 

 

http://www.gsdp.eu/nc/news/news/date/2013/10/06/global-system-dynamics-and-policy-best-practice-guidelines-towards-a-science-of-global-systems/
http://www.gsdp.eu/nc/news/news/date/2013/10/06/global-system-dynamics-and-policy-best-practice-guidelines-towards-a-science-of-global-systems/


 Production and distribution of the GSS Flyer:  

The following GSS has been produced and was distributed both at the August Alpbach 2013 

meeting and at the European Conference on Complex Systems ’13:   

 



Project deliverables            

All the project deliverables are of public nature. 

 

GSDP PROJECT -  DELIVERABLES YEAR 2 

Del. 

no.
 
 

Deliverable name WP 

no. 

Lead  

beneficiary 

 

Nature Dissemination  

level 

 

Delivery date 

from Annex I 

(proj month) 

Delivered 

Yes/No 

Actual / Forecast 

delivery date 

Comments 

D2.
1 

State of the art concerning 

risk, systemic risk and 

resilience in times of 

globalization 

WP2 4 Report Public 1 Oct 2010 YES 1 Oct 2010 Approved 

D3.
1 

State of the art concerning 

global economic interactions 

and sustainability 

WP3 2 Report Public 1 Oct 2010 YES 1 Oct 2010 Approved 

D4.
1 

State of the art concerning 

System Dynamics for 

Operational and Policy 

Decisions 

WP4 13 Report Public 1 Oct 2010 YES 1 Oct 2010 Approved 

D5.
1 

State of the art concerning 

DSLs for global systems 

modelling 

WP5 11 Report Public 1 Oct 2010 YES 1 Oct 2010 Approved 

D6.
1 

State of the art concerning 

potentials and limits of 

modelling GSESs by evolving 

network of networks 

WP 5 Report Public 1 Oct 2010 YES 1 Oct 2010 Revised and 

Approved 

D7.
1 

State of the art concerning 

Long-term trajectories of 

socio-environmental dynamics 

WP7 10 Report Public 1 Oct 2010 YES 1 Oct 2010 Approved 

D8.
1 

Specification of key questions 

on the state of the art 

concerning the topics of WP2-

7 

WP8 1 Report Public 1 Oct 
2010 

YES 1 Oct 2010 Approved 



 

 

GSDP PROJECT -  DELIVERABLES YEAR 2 

Del. 

no.
 
 

Deliverable name WP 

no. 

Lead  

beneficiary 

 

Nature Dissemination  

level 

 

Delivery date 

from Annex I 

(project month) 

Delivered 

Yes/No 

Actual / 

Forecast 

delivery date 

Comments 

D2.2 
[Questions and Challenges on] Cognitive, 

behavioural, cultural and social aspects of 

systemic risk 

WP2 4 Report Public 24 YES 1 Oct 2010 Approved 

D3.2 
Questions and challenges concerning 

global economic interactions and 

sustainability 

WP3 2 Report Public 24 YES 1 Oct 2010 Approved 

D4.2 
Questions and challenges of System 

Dynamics for Operational and Policy 

Decisions on global sustainability 

WP4 13 Report Public 24 YES 1 Oct 2010 Approved 

D5.2 
Questions and challenges concerning 

DSLs for global systems modelling 

WP5 11 Report Public 24 YES 1 Oct 2010 Approved 

D6.2 
Questions and challenges potentials and 

limits of modelling GSESs by evolving 

network of networks 

WP6 5 Report Public 24 YES 1 Oct 2010 Approved 

D7.2 
Long-term questions and challenges 

concerning cognitive, behavioural, cultural 

and social aspects 

WP7 10 Report Public 24 YES 1 Oct 2010 Approved 

D8.2 
Specification of key issues concerning 

questions and challenges about WP2-WP7 
WP8 1 Report Public          24 YES 1 Oct 2010 Approved 



 

 

GSDP PROJECT - DELIVERABLES YEAR 3 

Del. 

no.
 
 

 

             Deliverable name 

WP 

no. 

Lead  

beneficiary 

 

Nature Dissemination 

level 

 

Delivery date 

from Annex I 

(project month) 

Delivered 

Yes/No 

Actual / 

Forecast 

delivery date 

Comments 

D2.3 
Elements for a Research Program on 

global systems concerning risk and 

resilience 

WP2 4 Report Public 24 YES 31 Sept 2013 Approved 

D3.3 
Elements for a Research Program on 

global systems about global economic 

interactions/ Sustainability 

WP3 2 Report Public 24 YES 31 Sept 2013 Approved 

D4.3 
Elements for a Research Program on 

System Dynamics for Operational and 

Policy Decisions 

WP4 13 Report Public 24 YES 31 Sept 2013 Approved 

D5.3 
Elements for a Research Program on DSLs 

for global systems modelling 
WP5 11 Report Public 24 YES 31 Sept 2013 Approved 

D6.3 
Elements for a Research Program 

potentials and limits of modelling and 

mechanisms 

WP6 5 Report Public 24 YES 31 Sept 2013 Approved 

D7.3 
Long-term for a Research Program on 

complex socio-environmental systems 

dynamics 

WP7 10 Report Public 24 YES 31 Sept 2013 Approved 

D8.3 
Specification of key issues concerning the 

Research Program for global systems 

science 

WP8 1 Report Public 24 YES 31 Sept 2013 Approved 
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1.5. Project public website: 

 

Project website address:   www.gsdp.eu  

GSS blog address:    http://blog.global-systems-science.eu/ 

 

 

 

 

 

2.  Plan for the use and dissemination of foreground 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

http://www.gsdp.eu/
http://blog.global-systems-science.eu/
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WP2: RISK AND RESILIENCE IN TIMES OF GLOBALISATION 
 
 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or the 
series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers 

(if available) 

Is/Will 
open 

access 
provided 

to this 
publicati

on? 

1. 

Using Futures 
Methods In Cross 
Sector Partnership 
Projects: Engaging 
Wicked Problems 
Responsibly 

Selsky, J., 
Wilkinson, A., 
Mangalagiu, 

D. 

Social 
Partnerships and 

Responsible 
Business: A 
Research 
Handbook 

 
Routledge, Taylor 
& Francis Group 

New York 2013 267-287 

 No 

 
 

2. 

Transformative targets 
in sustainability policy-
making: The case of 
the 30 percent EU 
mitigation goal 

Tabara, J.D., 
Mangalagiu, 
D., Mandel, 

A., 
Paroussos, L., 

Jaeger, C., 
Kupers, R. 

Journal of 
Environmental 
Planning and 
Management 

55(9) Taylor & Francis 
Group 

New York 2012 1180-1191  No 

 
3. 

2.  

A Third Way Out: The 
dilemma of Eastern 
Europe 

Mangalagiu, 
D., Jaeger, C. 

Solutions Journal 

3(5) 

  2012 

17-24 

 Yes 

 
 

4. Economics as a global 
system science 

Jaeger, C., 
Mangalagiu, 
D., Mandel, 

A. 

Complexity 
Economics 

1(2) 

Baltzer Science 
Publishers BV 

 

Amsterdam 2012 

1-3 

 Yes 
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TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or the 
series 

Numbe
r, date 

or 
freque

ncy 

Publisher 
Place of 

publication 
Year of 

publication 
Relevant 

pages 

Permane
nt 

identifiers 
(if 

available) 

Is/Will open 
access 

provided to 
this 

publication
? 

 

A Multi-Agent System for 

production networks 

simulation: Toward a 

pheromone-based model 

for agents’ coordination 

Hamichi, S., 
Mangalagiu, D., 
Guessoum, Z. 

Production and 
Manufacturing 

System 
Management: 
Coordination 

Approaches and 
Multi-Site 
Planning  

IGI Global Pennsylvania 2012 

 

 No 

 How plausibility-based 
scenarios practices are 
grappling with complexity 
to appreciate and address 
21st century challenges 

Wilkinson, A., 
Kupers, R., 

Mangalagiu, D 

Technological 

Forecasting and 

Social Change 

 

80(4) Elsevier Atlanta 2013 699-710  No 

 Learning with futures to 
realize progress towards 
sustainability: The WBCSD 
Vision 2050 Initiative 

Wilkinson, A., 

Mangalagiu, D. 

 

Futures Journal 

44(4) 

Elsevier Atlanta 2012 

372-384 

 No 

 
Reframing the Problem of 
Climate Change: From 
Zero Sum Game to Win-
win Solutions 

Jaeger, C., 
Hasselmann, K., 

Leipold, G., 
Mangalagiu, D., 

Tàbara, J.D. 

 

 

Earthscan London 2011 

 

 No 
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TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or the 
series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers 

(if available) 

Is/Will open 
access 

provided to 
this 

publication
? 

 

When futures lock-in the 

present: towards a new 

generation of climate 

scenarios 

Mangalagiu, D. 
Wilkinson, A., 
Kupers, R.  
 

In Jaeger et al 
(eds.), 
Reframing the 
Problem of 
Climate Change: 
From Zero Sum 
Game to Win-win 
Solutions  

Routledge London 2011 

 

  

 Challenges and 
opportunities in financing 
the response to climate 
change. 

Mangalagiu, D. 
& J. Cameron 

In Jaeger et al 
(eds.), 
Reframing the 
Problem of 
Climate Change: 
From Zero Sum 
Game to Win-win 
Solutions 

  London     

 

A New Growth Path for 
Europe: Creating 
Prosperity and Jobs in the 
Low-Carbon Economy 

Jaeger, C., 
Paroussos, L   
   ers      
 ande      and 
   ara, J. D. 

 

 

GCF -BMU  2011 

 

http://www.e
uropean-
climate-
forum.net/file
admin/ecf-
documents/Pr
ess/A_New_G
rowth_Path_f
or_Europe__S
ynthesis_Repo
rt.pdf 
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WP3: GLOBAL ECONOMIC INTERACTIONS AND SUSTAINABILITY 

 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title 
Main 

author 

Title of the 
periodical or the 

series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanen
t 

identifiers 
(if 

available) 

Is/Will 
open 

access 
provided 

to this 
publicatio

n? 

1 Economic transformation in 
Hungary and Poland’ 

EC European 
Economy 

 No 43, 
March 1990 

Office for Official 
Publications of the 
European 
Communities 

Luxembourg 1990  pp. 151 - 167  yes/no 

2 "Describing economic agent-
based models – Dahlem 
ABM documentation 
guidelines?" 

Sarah 
Wolf 

Complexity 
Economics, 

 Vol. 2 

Baltzer publishers Amsterdam 2013 

 63-74 

 no 

3 Mathematical specification 
of an agent-based model of 
exchange", 

Nicola 
Botta 

Proceedings AISB 
Convention 

 2013 

 NA  

  

 no 

 
   4 
 

 "Lagom regiO – a multi-
agent model of several 
economic regions",  
 
 

Sarah 
Wolf 

Environmental 
Modeling and 
Software,. 

 44 

Elsevier NA 2013 

25-43 

 no 
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WP3 (Cont.):  

 

 

 

 
 
 

NO. Title 
Main 

author 

Title of the 
periodical or the 

series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permane
nt 

identifiers 
(if 

available) 

Is/Will 
open 

access 
provided 

to this 
publication

? 

 
5 
 

Comment on “High wind 
penetration in an agent-
based model of the 
electricity market: the case 
of Ita y”    
 

Antoine 
Mandel 

 ev e de  ’OFCE 

 124(sup) 

Presses de 
Sciences-PO 

NA 2012 

95-87 

 Yes 

 
6 
 

Agent-based dynamics and 
the general equilibrium 
model 
 
 
 

Antoine 
Mande 

" Complexity 
Economics,  

1 

Baltzer NA 2012 

105-121 

 no 

 
7 
 

Stochastic stability in the 
Scarf Economy   
 

Antoine 
Mandel 

Mathematical 
Social Sciences 

67 

Elsevier NA 2013 

44-49 

 no 

 
8 
 

A functional framework for 
agent-based models of 
exchange." Applied 
mathematics and 
computation 

Nicola 
Botta 

Applied 
Mathematics and 
Computation 

218(8 

Elsevier NA 2011 

4025-4040 

 no 
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WP4: SYSTEMS DYNAMICS FOR OPERATIONAL AND POLICY DECISIONS 
 

 
NO Tittle  Main Author Title of 

periodical or 
series 

Number, 
date or 
frequency 

Publisher Place of 
publication 

Year of 
publica
tion 

Relevant 
pages 

Permanent 
identifiers (if 
available) 

Is/Will open 
access to 
this 
publication? 

1 Growth Versus 
Government 
Management 
Improvement During 
Economic Downturn 

 
Bishop, S. R., 
Podobnik, B., 
Baaquie, B. E., 
Njavro, D., Li, B. 

Scientific 
Reports 

3 - - 2013 1612 doi:10.1038/sr
ep01612. 

YES 

2 Quantifying the Digital 

Traces of Hurricane 

Sandy on Flickr.  

Bishop, S. R., 
Preis, T., Moat, H. 
S., Treleaven, P., 
Stanley, H. E. 

Scientific 
Reports 

3   2013  3141 doi:10.1038/sre
p03141. 

YES 

3 Brief communication 
"Likelihood of societal 
preparedness for 
global change". 

Bishop, S. R., 
Soomere, T., 
Pindsoo, K., 
Kaard, A., 
Valdmann, A 

Hazards and 
Earth Systems 
Sciences 

1 - - 2013 1-38 doi:10.5194/nh
essd-1-1-2013 

YES 

4 Theoretical and 
experimental analyses 
of a nonlinear 
magnetic vibration 
isolator with quasi-
zero-stiffness 
characteristic 

 
 
 
Bishop, S. R., Xu, 
D., Yu, Q., Zhou, J. 

Journal of 
Sound and 
Vibration 

334 - - 2013 3377 doi:10.1016/j.js

v.2013.01.034. 

 

 

NO 
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WP4 (Cont.) 

 
NO Tittle  Main Author Title of 

periodical or 
series 

Number, 
date or 
frequenc
y 

Publisher Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers (if 
available) 

Is/Will open 
access to 
this 
publication? 

5 A mathematical 
model of the 
London riots 
and their 
policing. 

Davies, T. P., Fry, 
H., Wilson, A. G., 
Bishop, S. 

Scientific 
Reports 

3 - -  2013  doi:10.1038/sre
p01303 

YES 

6 Static search 

games played 

over graphs 

and general 

metric spaces. Evans, T. P. O., 
Bishop, S. R. 

European 
Journal of 
Operational 
Research 

3 - - 2013 667-689 doi:10.1016/j.ej
or.2013.06.024 

NO 

7  

Foreword. 
Bishop, S.  

European 
Physical Journal: 
Special Topics 
1(3), 

 
1 

Springer - 2012 214 doi:10.1140/epj
st/e2012-
01684-13. 

NO 

8 Towards 
integrative risk 
management 
and more 
resilient 
societies 

Bishop, S. R., Al-
Khudhairy, D., 
Axhausen, K., 
Herrmann, H., Hu, 
B., Kröger, W., 
Lewis, T., 
MacIntosh, J., 
Nowak, A., Pickl, S., 
Stauffacher, D., 
Tan, E.  

The European 
Physical Journal 
Special Topics 

 Springer -  2012 571-595 

doi:10.1140/epj

st/e2012-

01706-0 

NO 
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WP4 (Cont.) 

 
NO Tittle  Main Author Title of 

periodical or 
series 

Number, 
date or 
frequency 

Publisher Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers (if 
available) 

Is/Will open 
access to 
this 
publication? 

9 System 
Dynamics 
Applied to 
Operations and 
Policy 
Decisions. 

Bishop, S. R., 
Hunt, J. C. R., 
Timoshkina, Y., 
Baudains, P. J 

European Review 20(3), -  2012 324-342  NO 

10 Linking science 

and arts: 

Intimate 

science, shared 

spaces and 

living 

experiments. 

Bishop, S. R., 
Perelló, J., 
Murray-Rust, 
D., Nowak, A 

    2012  doi:10.1140/epj
st/e2012-
01707-y 

NO 

11 Big science and 
big 
administration. 

Bishop, S. R., 
Smart, J., Scott, 
M., McCarthy, J. 
B., Tan, K. T., 
Argyrakis, P., 
Conte, R., 
Havlin, S., San 
Miguel, M., 
Stauffacher, D. 
e 

European 
Physical Journal: 
Special Topics  

214(1) Springer  2012 635-666 doi:10.1140/epj
st/e2012-
01708-x. 

NO 
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WP4 (Cont.):  

 
 

NO Tittle  Main Author Title of 
periodical or 
series 

Number, 
date or 
frequency 

Publisher Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers (if 
available) 

Is/Will open 
access to 
this 
publication? 

12  
Towards a 
global 
participatory 
platform 
 

Buckingham 
Shum, S., 
Aberer, K., 
Schmidt, A., 
Bishop, S.,et al.  

European 
Physical Journal: 
Special Topics 

214 Springer - 2012 109-152, doi:10.1140/epj
st/e2012-
01690-3 

NO 

13 Quantifying the 

Advantage of 

Looking 

Forward. 
Preis, T., Moat, 
H. S., Bishop, S. 
R., Stanley, H. E. 

Scientific Reports  2 - - 2012  350 
doi:10.1038/sre
p00350. 

YES 
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WP5: DOMAIN SPECIFIC LANGUAGES FOR MODELLING GLOBAL SYSTEMS 

 
NO Tittle  Main Author Title of 

periodical or 
series 

Number, 
date or 
frequency 

Publisher Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers (if 
available) 

Is/Will open 
access to 
this 
publication
? 

1 Dependently-
Typed 
Programming 
in Scientific 
Computing 
 

 
 
 
 
 
Cezar Ionescu 

Implementation 
and Application 
of Functional 
Languages 

2013/1/1 Springer 
Berlin 
Heidelberg 

Germany 2013 140-156 http://link.sprin
ger.com/chapte
r/10.1007/978-
3-642-41582-
1_9 

 
No 

2 Testing versus 

Proving in 

Climate Impact 

Research  

Cezar Ionescu 

 Proceedings of 
the 18th 
Workshop Types 
for Proofs and 
Programs 
(TYPES’11) 

Vol 19, 2013 
(LIPIcs) 

Schloss 
Dagstuhl--
Leibniz-
Zentrum 
fuer 
Informatik 

Germany 2013 41-54  
 http://drops.da
gstuhl.de/opus/
volltexte/2013/
3899 
 

 
Yes 

3  A functional 
framework for 
agent-based 
models of 
exchange 

 
 
 
 
 Nicola Botta 

 Applied 
Mathematics and 
Computation 

Vol 2018, 
Issue 8, 15 
December 
2011 

Elsevier The 
Netherlands 

2011 4025-4040  http://www.sci
encedirect.com
/science/article
/pii/S00963003
11010915  

 
No 

4  

Testing type 
class laws 
 

 
 
 
Johan Jeuring 

Proceedings of 
the 2012 
symposium on 
Haskell 
symposium 

Vol 47 Issue 
12, 
December 
2012 

ACM US 2012 49-60 
http://dx.doi.or

g/10.1145/2430

532.2364514 

No 

 

http://link.springer.com/chapter/10.1007/978-3-642-41582-1_9
http://link.springer.com/chapter/10.1007/978-3-642-41582-1_9
http://link.springer.com/chapter/10.1007/978-3-642-41582-1_9
http://link.springer.com/chapter/10.1007/978-3-642-41582-1_9
http://link.springer.com/chapter/10.1007/978-3-642-41582-1_9
http://link.springer.com/chapter/10.1007/978-3-642-41582-1
http://link.springer.com/chapter/10.1007/978-3-642-41582-1
http://link.springer.com/chapter/10.1007/978-3-642-41582-1
http://link.springer.com/chapter/10.1007/978-3-642-41582-1
http://link.springer.com/chapter/10.1007/978-3-642-41582-1
http://dx.doi.org/10.4230/LIPIcs.TYPES.2011.41
http://dx.doi.org/10.4230/LIPIcs.TYPES.2011.41
http://dx.doi.org/10.4230/LIPIcs.TYPES.2011.41
http://dx.doi.org/10.4230/LIPIcs.TYPES.2011.41
http://drops.dagstuhl.de/opus/volltexte/2013/3899
http://drops.dagstuhl.de/opus/volltexte/2013/3899
http://drops.dagstuhl.de/opus/volltexte/2013/3899
http://drops.dagstuhl.de/opus/volltexte/2013/3899
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://www.sciencedirect.com/science/article/pii/S0096300311010915
http://dl.acm.org/citation.cfm?id=2364514
http://dl.acm.org/citation.cfm?id=2364514
http://dx.doi.org/10.1145/2430532.2364514
http://dx.doi.org/10.1145/2430532.2364514
http://dx.doi.org/10.1145/2430532.2364514
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WP5 (Cont.): 
 

 
NO Tittle Main Author Title of 

periodical 
or series 

Number, 
date or 

frequency 

Publisher Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers (if 

available) 

Is/Will open 
access to 

this 
publication? 

5 Proofs for Free--
Parametricity for 
dependent types 

 
 
Jean-Philippe 
Bernardy 

Journal of 

Functional 

Programming 

Vol 22, Issue 2, 

March 2012 Cambridge 
University 
Press 

UK 2012 107-152 http://dx.doi.org 
/10.1017/ 
S0956796812000056 

 
 
No 

6 Feat: functional 

enumeration of 

algebraic types 

Jonas Duregård 

Proceedings of 
the 2012 Haskell 
Symposium 

Vol 47 Issue 12, 
December 
2012 

ACM US 2012 61-72 http://dx.doi.org/ 
10.1145/2364506.2364515 

 
No 

 
 

http://publications.lib.chalmers.se/publication/135303-proofs-for-free-parametricity-for-dependent-types
http://publications.lib.chalmers.se/publication/135303-proofs-for-free-parametricity-for-dependent-types
http://publications.lib.chalmers.se/publication/135303-proofs-for-free-parametricity-for-dependent-types
http://dx.doi.org/
http://dl.acm.org/citation.cfm?id=2364515
http://dl.acm.org/citation.cfm?id=2364515
http://dl.acm.org/citation.cfm?id=2364515
http://dx.doi.org/
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WP6: EMERGENT BEHAVIOUR OF MULTI-SCALE NETWORKS OF NETWORKS 

 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or the 
series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers 

(if available) 

Is/Will open 
access 

provided to 
this 

publication
? 

1 Self-enforcing 
strategies to deter 
free-riding in the 
climate change 
mitigation game and 
other repeated public 
good games 

Jobst Heitzig Proceedings of 
the National 
Academy of 
Sciences of the 
United States of 
America (PNAS) 

108 National 
Academy of 
Sciences of the 
United States of 
America 

 2011 15739–
15744 

doi:10.1073/
pnas.11062
65108 

yes 

2 How basin stability 
complements the 
linear-stability 
paradigm 

Peter Menck 

Nature Physics 9 Nature 
Publishing 
Group 

 2013 89–92 doi:10.1038
/nphys2516 

no 

3 Node-weighted 
measures for complex 
networks with spatially 
embedded, sampled, or 
differently sized nodes 

Jobst Heitzig The European 
Physical Journal 
B 

85(1)   2012 38 doi:10.1140/
epjb/e2011-
20678-7 

no 

4 Challenges in network 
science: Applications to 
infrastructures, 
climate, social systems 
and economics 

Shlomo Havlin The European 
Physical Journal 
Special Topics 

214(1)   2012 273–293 doi:10.1140

/epjst/e201

2-01695-x 

 

yes 
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WP6 (Cont.) 

 
 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or the 
series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers 

(if available) 

Is/Will open 
access 

provided to 
this 

publication
? 

5 Synchronization in 
networks of mobile 
 
oscillators 

Naoya 
Fujiwara 

Physical Review E 83   2011 025101 doi:10.1103

/PhysRevE.8

3.025101 

no 

6 Some chance for 
consensus 

Jobst Heitzig Social Choice and 
Welfare 

38(1)   2012 43–57 doi:10.1007/
s00355-010-
0517-y 

no 
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WP7: LONG TERM STUDY OF COMPLEX SOCIETY-ENVIRONMENTAL INTERACTIONS 

 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or 
the series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers 

(if available) 

Is/Will 
open 

access 
provided 

to this 
publicatio

n? 

1. Global Systems 
Dynamics and 
Policy: Lessons 
from the distant 
past 

van der Leeuw, S.E. Complexity 
Economics   

1 Baltzer Science Germany 2012 33–60 -  NO 

3.  “For every solution 
there are many 
problems: the role 
and study of 
technical systems in 
socio-
environmental co-
evolution 

van der Leeuw, S.E Danish Journal 
of Geography 

2 - Denmark 2012 149–159 - NO 

4.  The nano-enhanced 
city, sustainability 
challenges, and 
anticipatory 
governance 

Wiek, A., D. Guston, 
S.E. van der Leeuw, 
C. Selin, P. Shapira, 

Journal of 
Urban 
Technology 

 - -  1-8 -  NO 

5.  
Urban transitions: 
on urban resilience 
and human-
dominated 
ecosystems 

Ernstson, H., S.E. 
van der Leeuw, C.L. 
Redman, D. J. 
Meffert, G. Davis, 
C. Alfsen, T. 
Elmqvist 

Ambio Online 

15 

  2010 

531-545 

http://dx.doi.
org/10.1007/s
13280-010-
0081-9 

YES 



 58 

WP7 (Cont.) 
 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or 
the series 

Number, 
date or 

frequency 
Publisher 

Place of 
publication 

Year of 
publication 

Relevant 
pages 

Permanent 
identifiers 

(if available) 

Is/Will 
open 

access 
provided 

to this 
publicatio

n? 

6.  Innovation, 
Sustainability and ICT 

Lane, D.A., S.E. van 
der Leeuw, C. 
Sigaloff, F. Addarii, 

Procedia 
Computer 
Science, 

7 - - 2011 83-87  NO 

7.  Using patent 
technology codes to 
study technological 
change 

Strumsky, D., J. Lobo, 
S.E. van der Leeuw, 

Economics of 
Innovation and 
New Technology 

     http://dx.doi.or
g/10.1080/1043
8599.2011.5787
09 

YES 

8.  How much time do 
we have to fail? The 
urgency of 
sustainability 
challenges vis-à-vis 
roadblocks and 
opportunities in 
sustainability science 

van der Leeuw, S.E., 
A. Wiek, J. Harlow, J. 
Buizer, 

Sustainability 
Science 

7 
(Supplement 
1): 

  2012 115–120 -   

9.  Westley, F., P. 
Olsson, C. Folke, Th. 
Homer-Dixon, H. 
Vredenburg, D. 
Loorbach, J. 
Thompson, M. 
Nilsson, E. Lambin, J. 
Sendzimir, B. 
Banarjee, V. Galaz, 
S.E. van der Leeuw, 

Tipping Towards 
Sustainability: 
Emerging Pathways 
of Transformation 

Ambio, 

40(7)  

 

   

762-780 

  

  

http://dx.doi.org/10.1080/10438599.2011.578709
http://dx.doi.org/10.1080/10438599.2011.578709
http://dx.doi.org/10.1080/10438599.2011.578709
http://dx.doi.org/10.1080/10438599.2011.578709
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WP8: INTEGRATING GLOBAL SYSTEMS SCIENCE FOR SUSTAINABILITY 

 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or the 
series 

Number, date or 
frequency 

Publisher 
Place of 

publication 
Year of 

publication 
Relevant 

pages 

Permanent 
identifiers 

(if available) 

Is/Will 
open 

access 
provided 

to this 
publicatio

n? 

1. Coupling human 
information and 
knowledge systems 
with social-ecological 
systems change. 
Reframing research, 
education and policy 
for sustainability 

Tàbara, J. D. & 
Chabay, 

Environmental 
Science and Policy, 

28: Elsevier - 2013 71-81. DOI: 
10.1016/j.env
sci.2012.11.00
5 

NO 

2. Transformative 
targets in 
sustainability policy-
making: the case of 
the 30% EU 
mitigation goal. 

Tàbara, J. D., 
Mangalagiu, D., 
Kupers, R., 
Jaeger, C. C., 
Mandel, A., 
Paroussos, L 

Journal of 
Environmental 
Planning and 
Management, 

56(8): Taylor & 
Francis 

 2013 1180 -
1191. 

doi:/10.1080/
09640568.201
2.716365 

 

 
3.  

 
Shaking an invisible 
hand 

Jaeger, C. C.  Complexity 
Economics, 

1 Baltzer 
Science 

 2012 91-‐103   

 
4. 

Climate hotspots: key 
vulnerable regions, 
climate change and 
limits to warming 

Hare, W. L.  
Cramer, W.  
Schaeffer, M. 
 Battaglini, A. 
& Jaeger, C. C. 

Regional 
Environmental 
Change 

11 Springer  2011 1-‐13  NO 



 60 

WP8 (Cont.) 

 

TEMPLATE A1: LIST OF SCIENTIFIC PUBLICATIONS 

NO. Title Main author 
Title of the 

periodical or the 
series 

Number, date or 
frequency 

Publisher 
Place of 

publication 
Year of 

publication 
Relevant 

pages 

Permanent 
identifiers 

(if available) 

Is/Will 
open 

access 
provided 

to this 
publicatio

n? 

6. Social learning to 
cope with global 
environmental 
change and 
unsustainability 

Tàbara, J. D The Routledge 
International 
Handbook of Social 
and Environmental 
Change, edited by  
S. Lockie, D. A. 
Sonnenfeld, & D. R. 
Fisher. 

(book chapter) Routledge London and 
New York; 

2013 253-265. -  NO 

7. A new vision of open 
knowledge systems 
for sustainability. 
Opportunities for 
socia  scientists’ 

Tabara, J. D.  World Social 
Science Report 
2013 

(book chapter) Internation
al Social 
Science 
Council, 
UNESCO 

Paris 2013 112-18.   
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TEMPLATE A2: LIST OF DISSEMINATION ACTIVITIES  
 
 
During the three year-period of the project, GSDP has directly organized or contributed to a rich array of conferences and workshops of 
relevance for the development and dissemination of the GSS programme and community of practice. All the available presentations provided 
by invited speakers have been made public, and in many cases additional reports have been produced. Further detailed information on the 
content of these workshops and contributions is included in the annual GSDP Technical Reports as well as in the links provided below:  

 
 
NOTES:  
 

Abbreviations: Researchers (R), Policy Makers, civil society (CS) 
Countries addressed: not specified, as all the materials is available via the world wide web (www.gsdp.eu).  

 

http://www.gsdp.eu/
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Type of 

activity  

 

 

 

 

 

Disse-
miation 

 of 

work-
shops 

  and  

confe-
rences 

materials 

 

Main 

leader 

 
WP8 
 
WP8 
 
 
 
WP4 
 
WP8 
 
 
 
 
WP5 
 
 
 
WP8 
 
 
 
WP3 
 
 
WP8 
 
 
WP8 

Title, date/period, place 

FIRST YEAR:  

1. GSDP kick-off meeting (Berlin October 26-27, 2010).  
http://www.gsdp.eu/nc/workshops/?event=2&workshop=GSDP+Kick-Off+Meeting 

2. Funding Research for ICT Solutions for Governance and Policy Modelling (Berlin, Dec 6, 2010) 
http://www.gsdp.eu/nc/workshops/?event=23&workshop=Funding+Research+for+ICT+Solutions+for+Governance+and+
Policy+Modelling 

3. Workshop on Global Systems Dynamics (London, December 15, 2010) 
http://www.gsdp.eu/nc/workshops/?event=21&workshop=Global+System+Dynamics 

4. Integrated Risk Governance in the Mediterranean Region: Climate Change, Democracy, and Growth (Barcelona, 
April 29-29, 2011) 
http://www.gsdp.eu/nc/news/news/date/2011/04/03/integrated-risk-governance-in-the-mediterranean-region-climate-

change-democracy-and-growth/  

5. GSDP Workshop on Domain Specific Languages for Economical and Environmental Modelling (Gothenburg, June 16-
17, 2011) 
http://www.gsdp.eu/nc/workshops/?event=42&workshop=Domain+Specific+Languages+for+Economical+and+Environm
ental+Modelling+%28DSL4EE%29 
 
6. GSDP workshop on Model Development for Global Market Governance, Brussels, (Brussels, June 22-23, 2011)  
http://www.gsdp.eu/nc/workshops/?event=8&workshop=Development+of+agent-
based+models+for+the+global+economy+and+its+markets 

7. GSDP workshop on Agent-Based Modelling (Paris, September 8-10, 2011).  
http://www.gsdp.eu/nc/workshops/?event=40&workshop=GSDP+Agent-based+modeling 

8. European Conference of Complex Systems, satellite session on social energy (Vienna, September 14, 2011). 
http://www.gsdp.eu/nc/workshops/?event=36&workshop=GSDP+workshop+as+a+Satellite+Meeting+at+ECCS%E2%80%
9911+Vienna%E2%80%94European+Conference+on+Complex+Systems 

9. First Annual GSDP Conference and open international event under the title ‘New Thinking about Global Challenges’ 
(Berlin, October 10-11, 2011)  

http://www.gsdp.eu/nc/workshops/?event=75&workshop=New+Thinking+about+Global+Challenges 

Type and 

size of 

audience 

R, PM, CS 
 
R, PM, 
 
 
R, PM, 
 
 
R, PM, 
 
 
 
R, PM, 
 
 
 
 
R, PM, 
 
 
R 
 
 
R, CS, 
 
 
R, PM, CS 
 
 
 

Countries 

addressed 

 
- 
 
 
- 
 
 
- 
 
 
- 
 
 
 
- 
 
 
 
- 
 
 
- 
 
 
- 
 
- 
 

- 

http://www.gsdp.eu/nc/workshops/?event=2&workshop=GSDP+Kick-Off+Meeting
http://www.gsdp.eu/nc/workshops/?event=23&workshop=Funding+Research+for+ICT+Solutions+for+Governance+and+Policy+Modelling
http://www.gsdp.eu/nc/workshops/?event=23&workshop=Funding+Research+for+ICT+Solutions+for+Governance+and+Policy+Modelling
http://www.gsdp.eu/nc/workshops/?event=21&workshop=Global+System+Dynamics
http://www.gsdp.eu/nc/news/news/date/2011/04/03/integrated-risk-governance-in-the-mediterranean-region-climate-change-democracy-and-growth/
http://www.gsdp.eu/nc/news/news/date/2011/04/03/integrated-risk-governance-in-the-mediterranean-region-climate-change-democracy-and-growth/
http://www.gsdp.eu/nc/workshops/?event=42&workshop=Domain+Specific+Languages+for+Economical+and+Environmental+Modelling+%28DSL4EE%29
http://www.gsdp.eu/nc/workshops/?event=42&workshop=Domain+Specific+Languages+for+Economical+and+Environmental+Modelling+%28DSL4EE%29
http://www.gsdp.eu/nc/workshops/?event=8&workshop=Development+of+agent-based+models+for+the+global+economy+and+its+markets
http://www.gsdp.eu/nc/workshops/?event=8&workshop=Development+of+agent-based+models+for+the+global+economy+and+its+markets
http://www.gsdp.eu/nc/workshops/?event=40&workshop=GSDP+Agent-based+modeling
http://www.gsdp.eu/nc/workshops/?event=36&workshop=GSDP+workshop+as+a+Satellite+Meeting+at+ECCS%E2%80%9911+Vienna%E2%80%94European+Conference+on+Complex+Systems
http://www.gsdp.eu/nc/workshops/?event=36&workshop=GSDP+workshop+as+a+Satellite+Meeting+at+ECCS%E2%80%9911+Vienna%E2%80%94European+Conference+on+Complex+Systems
http://www.gsdp.eu/nc/workshops/?event=75&workshop=New+Thinking+about+Global+Challenges
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Type of 

activity  

 

 

 

 

 

Disse-
miation 

 of 

work-
shops 

  and  

confe-
rences 

materials 

 

Main 

leader 

 
WP8 
 
WP7 
 
WP4 
 
 
 
WP6 
 
 
 
WP8 
 
 
 
WP2 
 
 
WP6 
 
 
WP4 

 

WP8 

Title, date/period, place 

SECOND YEAR:  
 

Expert Roundtable "New Economic Thinking" (Berlin, November 2011)  
 
Planet under Pressure Conference (London, March 2012), organisation and contributions to various conference sessions. 
http://www.gsdp.eu/nc/news/news/date/2012/03/27/planet-under-pressure/ 

ICT & ART – Connect – Engaging dialogues in Art and Information Technologies (April 2002, Belgium) 
http://www.gsdp.eu/nc/news/news/date/2012/05/09/ict-art-connect-engaging-dialogues-in-art-and-information-
technologies/ 

Global Systems as Networks of Networks (Florence May 2012) 
http://www.gsdp.eu/nc/workshops/?event=96&workshop=Global+Systems+and+Networks+of+Networks 

Financial Risks, Green Growth and Jobs (Barcelona, May 2012) 
http://www.gsdp.eu/nc/workshops/?event=98 

Governing Global Social Ecological Systems session organised at the II World Forum of Sociology, RC24 sessions, (Buenos 
Aires, August 2012) 
http://www.gsdp.eu/nc/news/news/date/2012/09/11/governing-global-social-ecological-systems/ 

International Risk Conference organisation and contributions to various conference sessions (Davos, August 2012), 
http://www.gsdp.eu/nc/news/news/date/2012/07/26/gsdpirgp-participation-in-the-4th-international-disaster-risk-
conference-in-davos/ 

Modelling Carbon Prices – MOCAP (October 2012, Potsdam)  
http://www.gsdp.eu/nc/workshops/?event=119&workshop=MOCAP+%E2%80%93+Modelling+Carbon+Prices  

Dialogue on a global, integrated systems approach for policy-makers (London, 15th November 2012) 

http://www.gsdp.eu/nc/news/news/date/2012/11/15/a-dialogue-on-a-global-integrated-systems-approach-for-policy-

makers/ 

Second Annual GSDP meeting, and international open event under the name ‘First Open Global Systems Science 
Conference’ (Brussels, November 8-10, 2012) 
http://www.gsdp.eu/nc/workshops/?event=114&workshop=First+Open+Global+Systems+Science+Conference 
 

Type and 

size of 

audience 

R, PM, 
 
R, PM, 
 
 
R, CS 
 
 
R 
 
R, PM, 
 
R, CS 
 
 
 
R, PM,CS 
 
 
R 
 
 
R, CS, 
 
 
 
R, PM, CS 
 

Countries 

addressed 

 
- 
 
 
- 
 
 
- 
 
 
- 
 
 
 
- 
 
 
 
- 
 
 
- 
 
 
- 
 
- 
 

- 

http://www.gsdp.eu/nc/news/news/date/2012/03/27/planet-under-pressure/
http://www.gsdp.eu/nc/news/news/date/2012/05/09/ict-art-connect-engaging-dialogues-in-art-and-information-technologies/
http://www.gsdp.eu/nc/news/news/date/2012/05/09/ict-art-connect-engaging-dialogues-in-art-and-information-technologies/
http://www.gsdp.eu/nc/workshops/?event=96&workshop=Global+Systems+and+Networks+of+Networks
http://www.gsdp.eu/nc/workshops/?event=98
http://www.gsdp.eu/nc/news/news/date/2012/09/11/governing-global-social-ecological-systems/
http://www.gsdp.eu/nc/news/news/date/2012/07/26/gsdpirgp-participation-in-the-4th-international-disaster-risk-conference-in-davos/
http://www.gsdp.eu/nc/news/news/date/2012/07/26/gsdpirgp-participation-in-the-4th-international-disaster-risk-conference-in-davos/
http://www.gsdp.eu/nc/workshops/?event=119&workshop=MOCAP+%E2%80%93+Modelling+Carbon+Prices
http://www.gsdp.eu/nc/news/news/date/2012/11/15/a-dialogue-on-a-global-integrated-systems-approach-for-policy-makers/
http://www.gsdp.eu/nc/news/news/date/2012/11/15/a-dialogue-on-a-global-integrated-systems-approach-for-policy-makers/
http://www.gsdp.eu/nc/workshops/?event=114&workshop=First+Open+Global+Systems+Science+Conference
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Type of 

activity  

 

 

 

 

 

Disse-
miation 

 of 

work-
shops 

  and  

confe-
rences 

materials 

 

Main 

leader 

 
 
WP8 
 
WP6 
 
 
EC 
 
 
EC 
 
 
WP6 
 
 
 
EC 
 
 
EC 
 
 
WP6 

 

WP8 

 

Title, date/period, place 

THIRD YEAR:  
 

- Towards a Sustainable Global Financial System (Potsdam, December 8-9, 2012) 
http://www.gsdp.eu/nc/workshops/?event=146&workshop=Towards+a+Sustainable+Global+Financial+System 
 

- Dealing with the CO2 emergency (Phoenix, AZ, February 1-2, 2013)  
 

- Visions in Global Systems Science: Models and Data (Brussels, February 7-8, 2013) 
http://www.gsdp.eu/nc/workshops/?event=131&workshop=Visions+in+Global+Systems+Science%3A+models+and+data 

 
- EUNOIA workshop on Urban Development and Global System Science (Brussels, 13-14 February 2013) 

http://www.gsdp.eu/nc/workshops/?event=138&workshop=EUNOIA+Project%3A+Workshop+on+Urban+Development+a
nd+Global+System+Science 

 
- GSS workshop – Territorial versus functional Patterns (ASU, Arizona, February 25-26, 2013). 

http://www.gsdp.eu/nc/workshops/?event=139&workshop=Workshop%3A+Global+Systems+Science+%E2%80%93+Terri
torial+versus+Functional+Patterns 

 
- Visions in Global Systems Science: Narratives as a Communication Tool for Scientists (Brussels, 13-14 March 2013) 

http://www.gsdp.eu/nc/workshops/?event=143&workshop=Visions+in+Global+Systems+Science%3A+Narratives+as+a+C
ommunication+Tool+for+Scientists 

 
- Workshop: Visions in Global System Science – Energy Futures (Brussels, 18-19 March, 2013) 

http://www.gsdp.eu/nc/workshops/?event=140&workshop=Workshop%3A+Visions+in+Global+System+Science+%E2%80
%93%C2%A0Energy+Futures 

 
- Urbanization, Resilience and Prosperity (Phoenix, AZ, April 15–19, 2013) 

http://www.gsdp.eu/nc/workshops/?event=154&workshop=Workshop+on+Urbanization%2C+Sustainability+and+Prospe
rty 

- Third GSDP Annual meeting, and international event under the name ‘Second Open GSS Conference’ (Br sse s  J ne 10-
12, 2013) 
http://www.gsdp.eu/nc/workshops/?event=147&workshop=Second+Open+GSS+Conference%3A+June+10-
12th%2C+2013%2C+Brussels 

 

Type and 

size of 

audience 

R, PM, 
 
R, PM, CS 
 
 
R 
 
 
R 
 
R, PM, 
 
R 
 
 
 
R 
 
 
R 
 
 
R, 
 
 
 
R, PM, CS 
 

Countries 

addressed 

 
- 
 
 
- 
 
 
- 
 
 
- 
 
 
 
- 
 
 
 
- 
 
 
- 
 
 
- 
 
- 

http://www.gsdp.eu/nc/workshops/?event=146&workshop=Towards+a+Sustainable+Global+Financial+System
http://www.gsdp.eu/nc/workshops/?event=131&workshop=Visions+in+Global+Systems+Science%3A+models+and+data
http://www.gsdp.eu/nc/workshops/?event=138&workshop=EUNOIA+Project%3A+Workshop+on+Urban+Development+and+Global+System+Science
http://www.gsdp.eu/nc/workshops/?event=138&workshop=EUNOIA+Project%3A+Workshop+on+Urban+Development+and+Global+System+Science
http://www.gsdp.eu/nc/workshops/?event=139&workshop=Workshop%3A+Global+Systems+Science+%E2%80%93+Territorial+versus+Functional+Patterns
http://www.gsdp.eu/nc/workshops/?event=139&workshop=Workshop%3A+Global+Systems+Science+%E2%80%93+Territorial+versus+Functional+Patterns
http://www.gsdp.eu/nc/workshops/?event=143&workshop=Visions+in+Global+Systems+Science%3A+Narratives+as+a+Communication+Tool+for+Scientists
http://www.gsdp.eu/nc/workshops/?event=143&workshop=Visions+in+Global+Systems+Science%3A+Narratives+as+a+Communication+Tool+for+Scientists
http://www.gsdp.eu/nc/workshops/?event=140&workshop=Workshop%3A+Visions+in+Global+System+Science+%E2%80%93%C2%A0Energy+Futures
http://www.gsdp.eu/nc/workshops/?event=140&workshop=Workshop%3A+Visions+in+Global+System+Science+%E2%80%93%C2%A0Energy+Futures
http://www.gsdp.eu/nc/workshops/?event=154&workshop=Workshop+on+Urbanization%2C+Sustainability+and+Prosperty
http://www.gsdp.eu/nc/workshops/?event=154&workshop=Workshop+on+Urbanization%2C+Sustainability+and+Prosperty
http://www.gsdp.eu/nc/workshops/?event=147&workshop=Second+Open+GSS+Conference%3A+June+10-12th%2C+2013%2C+Brussels
http://www.gsdp.eu/nc/workshops/?event=147&workshop=Second+Open+GSS+Conference%3A+June+10-12th%2C+2013%2C+Brussels
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Section B (Confidential or public: confidential information to be marked clearly) 
Part B1  
 

 
 

 

TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNS, ETC. 

Type of IP 
Rights:   

Confidential  
Click on 
YES/NO 

Foreseen 
embargo 

date 
dd/mm/yyyy 

Application 
reference(s) 

(e.g. 
EP123456) 

Subject or title of 
application 

Applicant (s) (as on the application) 
 

        

 
 

No Patents, trademarks or registered designs have been produced out of this project. 
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Part B2  

 

Type of 
Exploitable 
Foreground 

Description 
of 

exploitable 
foreground 

Confide
ntial 

Click on 
YES/NO 

Foreseen 
embargo 

date 
dd/mm/yyyy 

Exploitable 
product(s) 
or 
measure(s) 

Sector(s) of 
application 

Timetable, 
commercial 
or any 
other use 

Patents or 
other IPR 
exploitation 
(licences) 

Owner & Other 
Beneficiary(s) 
involved 

 
Global Systems 
Science 
Orientation 
Paper 

Basis to 
develop EC 
integrated 
policies on 
GSS in 
HORIZON 
2020 

NO -   
Development 
of GSS policies 
and GSS IT-
based 
technologies 

J62 - Computer 
programming, 
consultancy and 
related activities 
K - Financial and 
insurance activities 
M - Professional, 
scientific and technical 
activities 
N - Administrative and 
support service 
activities O - Public 
administration and 
defence; compulsory 
social security 
P85.4 - Higher 
education 
Q - Human health and 
social work activities 
 

 
2012 
onwards 

 
A  
 
 

 
Beneficiary X (owner) 
Beneficiary Y, Beneficiary 
Z, Poss. licensing to 
equipment manuf. ABC 
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TEXT:  

 
- Purpose: The goal of theOrienation Paper has been to develop a first founding document to collect the view of an international 

community of researchers and practicioners on how to develop Global Systems Science R & D policies and technological uptake.  
- Explotation: We expect the European Commission will exploit the wealth of knowledge gathered in this project main outcome by 

helping to design future R&D policies in this domain. 
- IPR explotaible measures taken or intended: No IPR explotaible mesasures have been taken or can be foreseen.   

- Further research: This is indeed a very new and dynamic field in which further research is not only already happening but which 
requires much further work and investment, specially in terms of coordination and focus, to deliver what is expected to deliver.   

- Potential Impact: large savings in the functioning of global systems (e.g., energy, resources, risk prevention and coping 
infrastructures) and in the effectiveness of its related policies can be expected, although it is difficult to quantify at present.    

 
References:  

 

 Jaeger, C., P. Jansson, S. van der Leeuw, M. Resch, J. D. Tàbara and R. Dum (Eds.). 2013. Global System Science Orientation paper. 
Background Material. http://www.gsdp.eu/about/global-systems-science/ (240 pages) 

 Jaeger, C., P. Jansson, S. van der Leeuw, M. Resch, J. D. Tàbara  (Eds.). 2013. Global System Science Orientation paper. Synthesis. 

http://www.gsdp.eu/about/global-systems-science/ (28 pages).  

 
 
 
 
 
 
 

http://www.gsdp.eu/about/global-systems-science/
http://www.gsdp.eu/about/global-systems-science/
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2. Report on societal implications 
 
 

A General Information (completed automatically when Grant Agreement number is 

entered. 

Grant Agreement Number: 
 

266723 

Title of Project: 
 
Global Systems Dynamics and Pollicy 

Name and Title of Coordinator: 
 
Carlo C. Jaeger 

B Ethics  

 
1. Did your project undergo an Ethics Review (and/or Screening)? 

 

 If Yes: have you described the progress of compliance with the relevant Ethics 
Review/Screening Requirements in the frame of the final project report? 

 

 

 
 

0Yes  

2.      Please indicate whether your project involved any of the following 
issues (tick box) : 

YES 

RESEARCH ON HUMANS 

 Did the project involve children?  No 

 Did the project involve patients? No 

 Did the project involve persons not able to give consent? No 

 Did the project involve adult healthy volunteers? No 

 Did the project involve Human genetic material? No 

 Did the project involve Human biological samples? No 

 Did the project involve Human data collection? No 

RESEARCH ON HUMAN EMBRYO/FOETUS 

 Did the project involve Human Embryos? No 

 Did the project involve Human Foetal Tissue / Cells? No 

 Did the project involve Human Embryonic Stem Cells (hESCs)? No 

 Did the project on human Embryonic Stem Cells involve cells in culture? No 

 Did the project on human Embryonic Stem Cells involve the derivation of cells from 
Embryos? 

No 

PRIVACY 

 Did the project involve processing of genetic information or personal data (eg. health, 
sexual lifestyle, ethnicity, political opinion, religious or philosophical conviction)? 

No 

 Did the project involve tracking the location or observation of people? No 

RESEARCH ON ANIMALS 

 Did the project involve research on animals? No 

 Were those animals transgenic small laboratory animals? No 

 Were those animals transgenic farm animals? No 

 Were those animals cloned farm animals? No 

 Were those animals non-human primates?  No 

RESEARCH INVOLVING DEVELOPING COUNTRIES 

 Did the project involve the use of local resources (genetic, animal, plant etc)? No 

 Was the project of benefit to local community (capacity building, access to healthcare, 
education etc)? 

No 

DUAL USE   

 Research having direct military use No 

 Research having the potential for terrorist abuse No 
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C Workforce Statistics  

3.       Workforce statistics for the project: Please indicate in the table below the number 
of people who worked on the project (on a headcount basis). 

Type of Position Number of Women Number of Men 

Scientific Coordinator  0 1 

Work package leaders 1 6 

Experienced researchers (i.e. PhD holders) 1 6 

PhD Students 0 2 

Other (management) 2 0 

4. How many additional researchers (in companies and universities) were 
recruited specifically for this project? 

1 

Of which, indicate the number of men:  
 

1 
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D   Gender Aspects  

5.        Did you carry out specific Gender Equality Actions under the 
project? 

 

 X 
 

Yes 
No  

6. Which of the following actions did you carry out and how effective were they?  

   Not at all 
 effective 

   Very 
effectiv
e 

 

   Design and implement an equal opportunity policy   X   
   Set targets to achieve a gender balance in the workforce   X   
   Organise conferences and workshops on gender X     
   Actions to improve work-life balance  X    
   Other:  

7. Was there a gender dimension associated with the research content – i.e. wherever 
people were the focus of the research as, for example, consumers, users, patients or in trials, was 
the issue of gender considered and addressed? 

   Yes- please specify  
 

  X No  

E Synergies with Science Education  

8.        Did your project involve working with students and/or school pupils (e.g. open 
days, participation in science festivals and events, prizes/competitions or joint 
projects)? 

  X Yes- please specify  
 

   No 

9. Did the project generate any science education material (e.g. kits, websites, 
explanatory booklets, DVDs)?  

   Yes- please specify  
 

   No 

F Interdisciplinarity  

10.     Which disciplines (see list below) are involved in your project?  

   Main discipline:  
 

   Associated disciplines,  Mathematics 
and computer sciences (1.1.), Earth 
and related environmental sciences 
(1.4), Other engineering sciences 
(2.3), Economics (5.2)  
 

   Associated discipline: 
Other social sciences (5.4) 

Most GSDP workshops and conferences were open and encouraging students 
participation 

Most workshops presentations and materials are available on the project website and 
some work package leader have introduce them in the education curricula  
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G Engaging with Civil society and policy makers 

11a        Did your project engage with societal actors beyond the 
research community?  (if 'No', go to Question 14) 

X 
 

Yes 
No  

11b If yes, did you engage with citizens (citizens' panels / juries) or organised civil 
society (NGOs, patients' groups etc.)?  

   No 

  X Yes- in determining what research should be performed (e.g., NGOs and civil society 
representatives were often invited in our open conference panels)  

   Yes - in implementing the research  

  X Yes, in communicating /disseminating / using the results of the project 

11c In doing so, did your project involve actors whose role is mainly to 
organise the dialogue with citizens and organised civil society (e.g. 
professional mediator; communication company, science 
museums)? 

X 
 

Yes 
No  

12.    Did you engage with government / public bodies or policy makers (including 
international organisations) 

   No 

  x Yes- in framing the research agenda 

   Yes - in implementing the research agenda 

  X Yes, in communicating /disseminating / using the results of the project 

13a Will the project generate outputs (expertise or scientific advice) which could be 
used by policy makers? 

  X Yes – as a primary objective (please indicate areas below- multiple answers possible) 

   Yes – as a secondary objective (please indicate areas below - multiple answer possible) 

   No 

13b  If Yes, in which fields? Information society, Development Economic and Monetary Affairs  

Energy, Environment, Research and Innovation 

 

Agriculture  
Audiovisual and Media  
Budget  

Competition  
Consumers  
Culture  

Customs  
Development Economic and 
Monetary Affairs  

Education, Training, Youth  
Employment and Social Affairs 

 
 
 
 
 
 
 
 
 
 
 

Energy  
Enlargement  
Enterprise  

Environment  
External Relations 
External Trade 

Fisheries and Maritime Affairs  
Food Safety  
Foreign and Security Policy  

Fraud 
Humanitarian aid 

 
 
 
 
 
 
 
 
 
 
 

Human rights  
Information Society 
Institutional affairs  

Internal Market  
Justice, freedom and security  
Public Health  

Regional Policy  
Research and Innovation  
Space 

Taxation  
Transport 

 
 
 
 
 
 
 
 
 
 
 

http://europa.eu/pol/dev/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/ener/index_en.htm
http://europa.eu/pol/env/index_en.htm
http://europa.eu/pol/rd/index_en.htm
http://europa.eu/pol/agr/index_en.htm
http://europa.eu/pol/av/index_en.htm
http://europa.eu/pol/financ/index_en.htm
http://europa.eu/pol/comp/index_en.htm
http://europa.eu/pol/cons/index_en.htm
http://europa.eu/pol/cult/index_en.htm
http://europa.eu/pol/cust/index_en.htm
http://europa.eu/pol/dev/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/educ/index_en.htm
http://europa.eu/pol/socio/index_en.htm
http://europa.eu/pol/ener/index_en.htm
http://europa.eu/pol/enlarg/index_en.htm
http://europa.eu/pol/enter/index_en.htm
http://europa.eu/pol/env/index_en.htm
http://europa.eu/pol/ext/index_en.htm
http://europa.eu/pol/comm/index_en.htm
http://europa.eu/pol/fish/index_en.htm
http://europa.eu/pol/food/index_en.htm
http://europa.eu/pol/cfsp/index_en.htm
http://europa.eu/pol/fraud/index_en.htm
http://europa.eu/pol/hum/index_en.htm
http://europa.eu/pol/rights/index_en.htm
http://europa.eu/pol/infso/index_en.htm
http://europa.eu/pol/inst/index_en.htm
http://europa.eu/pol/singl/index_en.htm
http://europa.eu/pol/justice/index_en.htm
http://europa.eu/pol/health/index_en.htm
http://europa.eu/pol/reg/index_en.htm
http://europa.eu/pol/rd/index_en.htm
http://europa.eu/pol/tax/index_en.htm
http://europa.eu/pol/trans/index_en.htm
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13c   If Yes, at which level? 

   Local / regional levels 

  X National level 

  X European level (in developing a GSS Orientation Paper to support R&D in this new field).  

   International level 

H Use and dissemination  

14.    How many Articles were published/accepted for publication 
in peer-reviewed journals?  

41 

To how many of these is open access provided? 12 

       How many of these are published in open access journals? 12 

       How many of these are published in open repositories? - 

To how many of these is open access not provided? 29 

       Please check all applicable reasons for not providing open access:  

        publisher's licensing agreement would not permit publishing in a repository 
        no suitable repository available 
        no suitable open access journal available 
       X  no funds available to publish in an open access journal 
        lack of time and resources 
        lack of information on open access 
        other: (some have lower impact factor) 

 

15. How many new patent applications (‘priority filings’) have been 
made?  ("Technologically unique": multiple applications for the same invention in 

different jurisdictions should be counted as just one application of grant). 

0 

16. Indicate how many of the following Intellectual 
Property Rights were applied for (give number 
in each box).   

Trademark 0 

Registered design  0 

Other 0 

17.    How many spin-off companies were created / are planned as a 
direct result of the project?  

 

Indicate the approximate number of additional jobs in these companies:  

18.   Please indicate whether your project has a potential impact on employment, in 
comparison with the situation before your project:  

  Increase in employment, or  In small & medium-sized enterprises 

  Safeguard employment, or   In large companies 

  Decrease in employment,   None of the above / not relevant to the project 

 X Difficult to estimate / not possible to 
quantify  
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19.   For your project partnership please estimate the employment 
effect resulting directly from your participation in Full Time 
Equivalent (FTE = one person working fulltime for a year) jobs: 

 
Difficult to estimate / not possible to quantify 

Indicate figure: 
 
 
 
 
X 

I Media and Communication to the general public  

20. As part of the project, were any of the beneficiaries professionals in 
communication or media relations? 

  X Yes  No 

21. As part of the project, have any beneficiaries received professional media / 
communication training / advice to improve communication with the general 
public? 

  X Yes  No 

22 Which of the following have been used to communicate information about your 
project to the general public, or have resulted from your project?  

  Press Release  Coverage in specialist press 

  Media briefing  Coverage in general (non-specialist) press  

  TV coverage / report  Coverage in national press  

  Radio coverage / report  Coverage in international press 

 X Brochures /posters / flyers  X Website for the general public / internet 

 X DVD /Film /Multimedia X Event targeting general public (festival, 
conference, exhibition, science café) 

23 In which languages are the information products for the general public produced?  

  Language of the coordinator X English 

  Other language(s)   

 
 


