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Part 1: Safety-I & 
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Figure: EUROCONTROL (2013). From Safety-I to Safety-II: A White Paper.  
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“A	
  way	
  of	
  seeing	
  is	
  also	
  a	
  

way	
  of	
  not	
  seeing	
  —	
  a	
  focus	
  
upon	
  object	
  A	
  involves	
  a	
  
neglect	
  of	
  object	
  B”	
  	
  

	
  
Burke,	
  K.	
  (1984)	
  Permanence	
  and	
  Change.	
  

	
  
	
  

Trained	
  incapacity?	
  
	
  

“state	
  of	
  affairs	
  in	
  which	
  one’s	
  abili<es	
  serve	
  as	
  
inadequacies	
  or	
  blind	
  spots”	
  

	
  
Merton,	
  R.	
  (1984)	
  Social	
  Theory	
  and	
  Social	
  Structure.	
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Allianz the insurer's view… 

“One thing, if you  
want to understand  

risk you need  
to get out from  

behind your desk” 

Part 2: Perspectives 
on Systems 
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Human	
  as	
  Hazard	
   Human	
  as	
  Resource	
  

Focus	
  on	
  human	
  failures	
   Study	
  ordinary	
  work	
  in	
  context	
  

Incenivise	
  ‘safe	
  behaviour’	
  	
   Improve	
  system	
  condiions	
  

Appeal	
  to	
  fear	
   Create	
  psychological	
  safety	
  

	
  Punish	
  non-­‐compliance	
  	
   Assume	
  goodwill,	
  understand	
  
tradeoffs	
  

Constrain	
  variability	
   Enable	
  flexibility	
  and	
  autonomy	
  

Automate	
  whatever	
  you	
  can	
   Automate	
  to	
  opimise	
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Part 3: Systems  
Thinking for Safety 
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Purpose  To encourage a systems thinking approach to 
help make sense of – and improve – system 
performance 
 
Target audience  All inclusive: front line, specialists, 
managers, decision makers, regulators… 
 
Scope  Total system, primacy of real system 
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Making sense of situations 

How has the work been affected by performance targets? 

How might a supervisor league table affect decision making? 

Why do we have so much rework in engineering? 

Why would an engineer take a hazardous shortcut? 

Why would a controller allow an aircraft to fly below minimum 
safe altitude? 

Why would employees ‘cheat’? 

	
  	
  1.	
  Involve	
  the	
  right	
  field	
  
experts	
  

	
  	
  2.	
  Understand	
  local	
  
perspecives,	
  stories	
  
and	
  experiences	
  

	
  	
  3.	
  Reflect	
  on	
  our	
  
mindsets,	
  

assumpions	
  &	
  
language	
  	
  

	
  	
  4.	
  Consider	
  demand	
  on	
  
the	
  system	
  and	
  the	
  
pressure	
  imposed	
  

	
  	
  5.	
  Invesigate	
  the	
  adequacy	
  of	
  
resources	
  appropriateness	
  of	
  

constraints	
  

	
  	
  6.	
  Look	
  at	
  flows	
  of	
  work	
  
and	
  system	
  interacions	
  

	
  	
  7.	
  Understand	
  
trade-­‐offs	
  in	
  context	
  

	
  	
  8.	
  Understand	
  
adjustments	
  and	
  
the	
  nature	
  of	
  
variability	
  

	
  	
  9.	
  Consider	
  system-­‐
wide	
  effects,	
  
cascades	
  &	
  

surprises-­‐in-­‐waiing	
  

	
  	
  10.	
  Understand	
  
everyday	
  work	
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  Field	
  experts	
  as	
  co-­‐inves2gators?	
  

	
  	
  Pa6erns	
  of	
  demand	
  over	
  2me?	
  

	
  	
  Interac2on	
  with	
  equipment?	
  

	
  	
  Flows	
  of	
  ac2vity?	
  

	
  	
  ETTOs	
  in	
  prac2ce?	
  

	
  	
  Local	
  adjustments	
  &	
  varia2on?	
  

	
  	
  Surprises?	
  

	
  	
  Who	
  observes	
  who?	
  

Observation 
& Noticing!

24 

Launch and Questionnaire 

Image: David Goehring CC BY 2.0 http://flic.kr/p/4fJu6r!

	
  	
  Field	
  experts	
  as	
  co-­‐designers?	
  

	
  	
  Mul2ple	
  perspec2ves	
  on	
  events?	
  

	
  	
  Consequences	
  of	
  trade-­‐offs?	
  

	
  	
  Pressure	
  imposed	
  by	
  targets?	
  

	
  	
  CNS/AIS/MET/ATS	
  flow	
  of	
  work?	
  

	
  	
  Local	
  understanding	
  of	
  pa6erns?	
  

	
  	
  How	
  are	
  things	
  done	
  now?	
  	
  

	
  	
  Has	
  the	
  system’s	
  purpose	
  changed?	
  

Discussion!
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Systems Thinking Methods 

▪  System Maps & Influence Diagrams 
▪  Causal Loop Diagrams 
▪  Seven Samurai 
▪  Functional Resonance Analysis Method (FRAM) 
▪  SESAR Resilience Guidance Material for Safety Assessment 

(SRM) and Design 
▪  AcciMaps 
▪  Systems Theoretic Accident Model and Processes (STAMP)  
▪  … 

SESAR Resilience Guidance Material for Safety 
Assessment (SRM) and Design 

V1 Scope!

V2 Feasibility!

V3 Pre-Industrial 
Development!

V4 
Industrialisation!

 
Common theme: 
Maximising the positive contribution of ATM to aviation safety 

!
P16.1.2:  Developed Resilience Engineering guidance 
P16.6.1b:  Working to integrate R.E. into SESAR Safety Reference Material 
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Causal Loop Diagram 

Figure: Waring, A. (1996). Practical systems thinking. Thomson Learning.  

Functional Resonance Analysis Method (FRAM) 

Figure: Frost, B. and Mo, J. P. T. (2014). System hazard analysis of a complex socio-technical system: the functional resonance 
analysis method in hazard identification. Australian System Safety Conference, Melbourne Australia. 28 — 30 May 2014. 
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Seven Samurai 

Figure: Martin, J. N. (2004). The Seven Samurai of Systems Engineering: Dealing with the Complexity of 7 Interrelated Systems. 
Presented at the 2004 Symposium of the International Council on Systems Engineering (INCOSE). 
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BE  MINDFUL  OF  YOUR  MINDSET 
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