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Schools of Thought & Practice in Safety



Linear 
Behaviour of parts 
do not change 
due to interaction, 
experience

Order System



Entropy 
System behaviour 
changes from 
order to unorder

Complex System



Survival 
Agent behaviour 
changes due to 
interaction, 
relationships, 
experience, 
learning

Complex Adaptive System



Attractors coalesce energy and focus attention

Single Point

Dual Point Strange



Strange Attractors take on many forms

Personalized desktop  
computing power

Stories, myths, legends

Ski hillComputer-generated



Another type of Pattern behaviour

Self-organization 

“When unstable, reorganize” 



Tipping Points
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Opportunities emerge as Weak Signals
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Design for Serendipity

https://www.youtube.com/watch?v=NugRZGDbPFU&t=1s
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Scaling enables understanding of the whole 
without dividing it into its parts







Global Warming emerges from a CAS



Civilization as a CAS
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ObviousChaotic

Problem-solving Method is different in each Domain

Disorder

• Unpredictable, ambiguous, uncertain  
• Navigate Unknown unknowns 
• No centralized control 
• Cause & Effect relationships unknown 
• Emergence 
• Experiments to find non-linear 

underlying patterns

• Consistent, predictable 
• Optimal solution (more than 1 right  

answer possible) 
• Analysis by experts to find Cause & 

Effect relationships 
• Mitigate Known unknowns (Risk) 
• Governing regs, policies, standards  
• Safety processes and systems based 

on linear Systems Thinking

• Stable, repeatable 
• Best practices (1 right answer) 
• Work with Known knowns 
• Clear Cause and Effect 

relationships 
• Safety rules that are easy to 

understand, apply, and execute

• Fast-acting emergency plans & 
procedures that may or may not 
work

Sense,  
Categorize,  
Respond

Sense,  
Analyze,  
Respond    

Act, 
Sense,  

Respond   

Probe, 
Sense,  

Respond   

Complex Complicated
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Strategy as Cynefin Dynamics

• The Cynefin 
Framework adds the 
perceptions of Chaos and 
Complex adaptive systems   

• Strategy can be viewed as a 
dynamic flow around the 
domains  

• Incremental Improvement:  
a small change is analyzed, 
designed, and then 
implemented as a best 
practice  

• Swarming: a time-is-of-the-
essence strategy to find a 
fast solution 
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Safety Paradox in complex adaptive systems

  

Robustness Resilience

xx

A weakness in Robustness can build Resilience
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Obliquity
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• Able to manage events 
under the Bell curve  

• Bell curve drops off as 
event size increases 

• Treat events at the 
skewed “fat or heavy tail” 
end as outliers and ignore

 Event Size
HighLow

High

Low

Frequency

Gaussian (normal) vs  Pareto (skewed) 

• Most things in real world follow a 
non-linear Pareto 80/20 distribution   

• If we plot on non-linear log axes, 
the Power Law becomes a straight 
line 

 Event Size

Frequency
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Different Reasoning due to different Knowledge

• Order System tools work in the 
Gaussian world 
•Cynefin Obvious domain 

• Known knowns  
•Deductive reasoning 

•Cynefin Complicated domain 
• Known unknowns  
• Inductive reasoning 

• Complex System tools needed in 
the Pareto world 
•Cynefin Complex domain 

•Unknown unknowns 
• Abductive reasoning (hunches)

Fatalities

Pareto world

Major  
Injuries
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Traditional tool: Surveys

Source: SurveyMonkey

• Long cycle time designing the 
survey instrument, obtaining 
approvals, collecting, analyzing, 
and reporting data.  

• Information is predominantly 
numerical with bar charts and pie 
graphs.  

• It’s difficult to explain “what a 
composite 5.2 score out of 10” 
really means. 

• If one wants to “move the needle” 
to 6.0, how useful is the data?
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Traditional tool: Interviews
• Interviewing takes a lot of time. 
• To manage costs, the number 

conducted is limited to a selected few. 
• Sample size can be a bone of 

contention.  
• Interviewers unconsciously (or 

deliberately) inject their own cognitive 
biases when preparing the set of 
questions to be asked.  

• Will the findings truly reflect what was 
said or simply be an exercise to validate 
pre-determined conclusions?  

• How is accuracy affected since data is 
filtered by an analyst’s interpretation?
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Traditional tool: Reports
• The writing practice is to include a few 

respondent comments and quotes in reports.  

• Because they add qualitative depth and 
meaning, considerable weight is given to 
them during discussions.  

• However, there’s a risk when decision-
makers are restricted to what biased analysts 
pick and choose as worthy information. 

• Is there sufficient information in the 
snapshot-in-time report for decision-makers 
to act upon?  

• If a month or two have passed, is it still valid 
especially if new events have occurred?



Storytelling not to market but to understand
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Dialogue: Anecdote Circles 
Method Anecdote Circles

Participation Selected  
individuals, crews

Event Face-to-face meeting

Input Verbal stories

Tools Post-it notes,  
Story signifiers

Output Patterns, Biased report
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Cynefin Mapping
Method Cynefin Mapping

Participation Appointed task force, project team 

Event Facilitated workshop

Input Verbal stories

Tools Collective brain,  
Cynefin Framework

Output Issue map to inform action plans
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Meaning behind my story

1. For each story you told, write down a 
few words on a Post-it note what you 
believe is the key issue that lies 
underneath your story. 
(i.e., why did I tell this story?)  

2. Use the black Sharpie pens provided.  

3. Others will be reading your issue so 
be concise but clear.
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1. At each table, determine which issues 
belong in which domain and split into 4 
piles. 

2. Assign at least 1 rep to each domain. 
3. Reps need to understand each issue in 

their domain and why it belongs there.

Make sense of the issues
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What’s really going on

ObviousChaotic

Complex Complicated
• Domain reps then join with other reps  

and post issues for their domain on the 
Cynefin Framework on the wall. 

• Position the issues: 
• Extreme corner 
• In the domain middle 
• Near a boundary
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• Obvious Domain 
• Jump on the Early detection issues 

near the Obvious/Chaotic boundary 
• Complicated Domain 

• Prioritize issues in terms of 
• Severity: How critical? 
• Urgency: Can it wait? 
• Growth: Will it get worse? 

• Complex Domain 
• Conduct Safe-to-fail experiments 

• Chaotic Domain 
• Decide on Fast recovery or Speedy 

exploitation

ObviousChaotic

Complex Complicated

Sense-making in order to act

Sense,  
Categorize,  

Respond

Sense,  
Analyze,  
Respond    

Act, 
Sense,  

Respond   

Probe, 
Sense,  

Respond   
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Distributed Ethnography
Method Distributed Ethnography

Participation Anyone, everyone

Event Continuous 24/7

Input Narrative fragments 
Stories, pictures, audio recordings

Tools
Computer, Internet access 
Sensemaker® software

Output Data visualization to inform interventions
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Distributed Ethnography





Desktop screens



iPhone screens
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Principles and Stories can be Enabling 
constraints

Human Performance offers is a set of principles, a 
set of building blocks that don’t really tell an 
organization what to do, but rather help an 
organization know what to avoid (what not to do). 
                                                       Todd Conklin
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Adaptive Safety is…

• Observing what nature has been doing 
forever, following the universal laws of the real 
world: Newtonian, complexity science, natural 
science. 

• Incorporating what we have learned from 
Cognitive science and how our brain is 
designed not as logical processing units like 
computers but as pattern recognizers. 

• Perceiving an industry as a complex adaptive 
system (CAS). Within this overarching CAS 
are many more since every organization is a 
CAS.  

• Paying attention to the people, machines, 
ideas, and events interactions and how they 
influence each other in a CAS.
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Adaptive Safety is…

• Navigating complexity, not managing to 
eliminate nor reduce. Reducing complexity 
means reducing relationships, not a simple 
matter. The relationships still exist; you’re 
just choosing to ignore them at your peril. 

• Embracing technology and process to 
enable humans, not the other way around. 

• Accepting that the future is uncertain and 
unpredictable. It is not that we don't govern 
with a vision for the future, but we govern in 
a method appropriate to the system. 

• Envisioning the future as a vector heading 
with a desired direction and speed. Then 
launch small short-cycle experiments to 
learn, adapt, and evolve the present.
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Adaptive Safety is…

• Acknowledging the limitations of humans. It’s 
human nature to make errors. When 
designing processes do not assume humans 
will perform perfectly. 

• Not demanding people work under a set of 
corporate values and top-driven goals. 
Forcing alignment destroys diversity to 
stimulate creativity and block the brain's ability 
to recognize patterns. 

• Not telling people what sort of people you 
think they should be. It would not be valid if 
we told customers, investors, and 
stakeholders how to behave. So why do we 
think we can with employees?
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Adaptive Safety is…

• Changing the system, not human 
behaviour. Everything that science tells us 
is about systematic change, not individual 
change. 

• No longer conducting surveys and 
interviews but collecting stories that 
people tell every day about how things get 
and don't get done in the organization.  

• Using the everyday experiences to 
generate maps that visualize the culture. 
This is map to navigate the uncertain and 
turbulent waters of complexity keeps you 
informed in real-time on vector heading 
progress.
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safetydifferently.com



miningdifferently.com
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