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 “Because resilience may not be obvious without a whole-system 
view, people often sacrifice resilience for stability, or for 

productivity, or for some other more immediately recognizable 
system property.” 

 
 Donella Meadows 

MIT scholar and book author, 1941-2001 
p. 77, Thinking in Systems: A primer (2008) 

 
 

 
  

 



Abstract 

Abstract 

This thesis investigates the application of Complex Systems Thinking 

(CST) to Disaster Risk Reduction (DRR) strategies in order to build 

resilience in preparation for unexpected risks.  

The increasing uncertainty and hyper-connectivity in world networks 

means that the exposure to unexpected risks is rising. National and 

international DRR strategies have been shown to be insufficient to move 

countries, states, communities and individuals to prepare in a more 

responsible way.  

Complex Systems Thinking offers a holistic understanding of a disaster in 

time and space, while appreciating the uncertainty involved in risk 

management. However, its operationalisation is encountering numerous 

difficulties because of the reductionist model on which DRR strategies are 

formulated. This thesis argues that these efforts need to be complemented 

with systemic methods that may overcome the hierarchical structures in 

which current DRR strategies are conceived and implemented. This 

requires systems to develop the ability to be ambidextrous, that is, to keep 

current DRR structures in place while extending their range to include 

unexpected events for which no prescribed actions exist. The question 

arises, how should this be done? 

The portfolio of papers and commentary that comprises the substance of 

the thesis addresses these thematic questions in an integrated way. Taken 

together, they advance the core argument of the thesis, which is that CST 
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Abstract 

offers an alternative approach to moving from a reductionist to an 

ambidextrous mindset; this will enable DRR practitioners to ‘think outside 

the box’ and to take better account of the complex systemic conditions in 

which disasters develop. 

Paper 1 shows how disasters are characterised by interacting systems that 

need to develop the capability to adapt and to be flexible beyond 

predefined frameworks and regulations in order to be better prepared to 

face uncertainty. Paper 2 highlights that disaster risk reduction operates at 

the interface between knowable and unknown risks and, for this reason, 

reductionist and systemic approaches to disaster risk reduction need to be 

integrated. In Paper 3, these concepts are juxtaposed with the concept of 

resilience in the Australian context and three scales of enquiry are 

presented: (1) members of the public from two South Australian councils, 

(2) the Australian Red Cross and (3) the South Australian Government 

organisations that are responsible for DRR.  

The concept of resilience is further explored in a conceptual framework in 

Paper 4, where the overall methodology adopted in this thesis is 

illustrated. Current DRR strategies are overbalanced towards mitigation 

of identified risks, but neglect to take into account that disasters are 

largely unexpected events.  

 ‘What is preventing communities and institutions from developing a 

culture of safety and resilience?’ Paper 5 addresses this question on an 

international level and suggests that interdependencies between strategic 

priorities need to be taken into consideration, if international targets are to 

be met.  
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Paper 6 provides an overview of the South Australian DRR context and an 

integrated cross-scale perspective of potential and systemic constraints 

that act as barriers to change. Finally, Paper 7 summarises the state of the 

art of DRR at the South Australian level and suggests possible ways 

forward. 

The final chapter includes key insights and recommendations, while 

introducing future research steps.  

Keywords: Disaster Risk Reduction (DRR), prevention, mitigation, System 

of Systems (SoS), Complex Systems Thinking (CST) 
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Preamble 

Foreword 

This thesis is about resilience and disaster risk reduction. It concerns itself 

with strategy and common good, risk management and long-term 

thinking. It offers disaster risk reduction practitioners and academics a 

new way of seeing the phases of preparation before a disaster is 

perceived. In particular, it challenges the way uncertainty is tackled in 

western societies and proposes a new way of thinking rooted in 

complexity and systems theories.  

But how did it all start? 

Resilience has been a background theme for a long 

time. I originally come from Lizzano, a small town 

in Southern Italy. Lizzano’s coat of arms is an oak 

tree and among its branches, it reads ‘Fracta et 

ligata refloret’, which, translated from the Latin, 

means ‘broken and tied it flourishes’.  Legend says 

that during a storm, the most majestic oak in town 

was violently struck by the fury of the wind, 

which caused the two main branches to drop. 

During the storm the castle, being the safest 

refuge, had opened its doors to all the people 

living around the town. 

Figure 1.1. Particular 
of coat of arms of 

Lizzano. Authorised 
by Benito Mussolini in 

1929. 
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After the storm, the community did not give up on the broken tree and 

decided to tie the branches to the trunk. Their efforts were rewarded when 

finally the oak, almost magically, flourished more beautifully than before. 

The tree became a symbol of resilience. Those in the community had taken 

care of one another and of their valued tree. The story offers a profound 

metaphor for the care of human beings for their environment (back then 

people knew that they were highly dependent on the resources of the 

land, being primarily farmers). 

The message conveyed in this story is powerful: “broken and connected, it 

now flourishes”. I have often contemplated these words and sensed their 

profound and open meaning, which pervades this thesis.  
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