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            Abstract
Todayâ€™s strongly connected, global networks have produced highly interdependent systems that we do not understand and cannot control well. These systems are vulnerable to failure at all scales, posing serious threats to society, even when external shocks are absent. As the complexity and interaction strengths in our networked world increase, man-made systems can become unstable, creating uncontrollable situations even when decision-makers are well-skilled, have all data and technology at their disposal, and do their best. To make these systems manageable, a fundamental redesign is needed. A â€˜Global Systems Scienceâ€™ might create the required knowledge and paradigm shift in thinking.
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                    Figure 1: Risks Interconnection Map 2011 illustrating systemic interdependencies in the hyper-connected world we are living in.


Figure 2: Spreading and erosion of cooperation in a prisonerâ€™s dilemma game.


Figure 3: Illustration of probabilistic cascade effects in systems with networked risks.


Figure 4: Cascade spreading is increasingly hard to recover from as failure progresses.


Figure 5: Box 3 Figure Illustration of the principle of a â€˜time bombâ€™.
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Global networks programmed to fail
We all benefit from complex interdependent global networks that facilitate the rapid exchange of people, goods, money, information and ideas. But, argues Dirk Helbing, those same networks could be our undoing. We cannot readily control their behaviour and they are vulnerable to catastrophic failure at all scales, even in the absence of external shocks. Helbing concludes that current methods of risk analysis associated with such networked behaviours are inadequate and that we need new information and communication technologies designed specifically to cope with the complexity we have created. And that will require global cooperation beyond anything so far achieved.
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