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Territorial Acknowledgement

I acknowledge with respect the history, customs 
and cultures of the Coast Salish peoples, 
specifically the Musqueam, Squamish, and Tsleil
Waututh peoples on whose unceded territory we 
have the priviledge of being today. We raise our 
hands to these First Nations whose relationship with 
the land continues to this day.



Disclaimer

 I am not a complexity scientist
 I do not claim to be an expert in complexity theory
 I know a bit about it and can apply some of the 

concepts to some situations some of the time



Agenda

 An Historical Look at Complexity Science
 Situating Complex Adaptive Systems on the Complexity Map
What are complex adaptive systems (CAS)?
 Simple, complicated and complex problems and systems
 Systems thinking
 Systems practices



Historical Perspective

 There is no single complexity theory

 Complexity science has multiple disciplinary roots 

 It has developed and become increasingly complex over many decades

 Complexity theories currently encompass the hard sciences, life sciences, 
social sciences, philosophy, education, public health, and many others

 Its use is at risk of becoming a “bandwagon” so care must be taken to 
understand its origins and applications 



2009



2015



2018 https://www.art-sciencefactory.com/complexity-map_feb09.html

https://www.art-sciencefactory.com/complexity-map_feb09.html


Complex Adaptive Systems

 A CAS is a collection of individual agents with freedom 
to act in ways that are not always predictable

 Agents’ actions are interconnected so one agent’s 
action changes context for other agents

 A CAS is a densely connected network of interacting 
agents each operating from its own local knowledge



Characteristics of a CAS

We cannot understand any of the agents or systems 
without reference to the others

 Interaction within a CAS leads to continually emerging 
novel behaviour

Observable outcomes are more than the sum of its parts
 Tension and paradox are natural phenomena in a CAS



Characteristics of a CAS

 A CAS is self-organizing – i.e., agents mutually adjust 
behaviour in ways needed to cope or manage 
changing internal and external demands

 Arises because agents are inter-related and 
interdependent

Order and innovation emerges naturally and is not 
imposed centrally or from outside



Learning about the CAS

 Pay attention to and understand interdependencies 
and interactions in the whole

 Be sensitive to the dimensions of relationships
 Focus on non-linearities – they are keys to understanding 

the system (e.g., look for small events that lead to large 
outcomes)

 Look for the unexpected and for “outliers”



Learning about the CAS

 Focus on processes as well as events
 Recognize dynamics – look for self-organization and 

emergence
 Think of the system, not as something that IS, but as 

something that is Becoming
 Look for patterns across levels (nested systems) and for 

change in patterns
 Learn the system’s history – the past and present are in 

an intimate co-evolving relationship



Systems Thinking



Systems Practices
Systems practices you can do every day
 Step back from the details to see the bigger picture and explore what else may be influencing a situation. What else is going 

on here?

 Be aware of your mental model and how it influences your perspective and actions. What beliefs and values inform how I 
see, engage, and react to this situation?

 See yourself in the system and how you engage, contribute and influence it. What is my role in this situation? What can I 
influence?

 Engage diverse perspectives to see a situation from different vantage points. Who has a different perspective from my own 
on this situation and how might they see it? Whose voice is not being heard?

 Be present in the moment and listen deeply, without trying to ‘fix’ a problem. Am I listening or waiting to talk? Am I 
suspending judgement and criticism? Am I being open to new information? 

 Question assumptions to surface what has informed them and to question if they are true. What assumptions am I making 
about this situation and how can I test them?

 Uncover unintended consequences before committing to a decision or action. What else might happen if we do this? What 
adaptations need to be made as a result? 

 Use visual modelling to make sense of, or explain a complex situation, which may reveal new insights. Can I draw or illustrate 
this situation with diagrams, metaphors, relationships or symbols?

 Look for connections and relationships between parts to gain new insights about the whole. Which parts have a connection? 
What is their relationship? Is there an emerging or reoccurring pattern? 

 Reflect regularly on a situation, interpret and give it meaning to draw deeper learning. What did I intend to happen and 
what actually happened? What does it tell me about the system? How can I work with this new insight? 

https://preventioncentre.org.au/wp-content/uploads/2018/09/Systems-Thinking-A4-Poster_Aug18.pdf



In Summary

 A CAS is dynamic, massively entangled, emergent and 
self organizing, yet robust 

 Analytic priority is given to the inter-relationships and 
feedback loops among both human and non-human 
agents in the system

 Networks are central to the workings of CAS
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