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Part 1: ‘Human Error’?
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The use and abuse of ‘human error’

http://www.safetydifferently.com/the-use-and-abuse-of-human-error/





‘Human error’ assumes bimodal performance

From Safety-I to Safety-II: A White Paper

www.skybrary.aero/bookshelf/books/2437.pdf



…but we know that performance is variable!

From Safety-I to Safety-II: A White Paper

www.skybrary.aero/bookshelf/books/2437.pdf



Part 2: Individual and System 
Behaviour



Things that go right & Things that go wrong 

IATA (2013) 2012 best in history of continuous safety 

improvements. Press release no. 8, 28 Feb 2013.
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4,999,999 
Flights - Western-built 

jets



Individual or System Behaviour? 

Deming’s 95/5 rule

“ 95% of the quality problems are a result of the system. 95% of the time we 

blame the person, fire the person. Then we can’t understand why the next 

person has the same problem!”

Dr. W. Edwards Deming

Statistician, Management Consultant, Professor, Author

5%

95%



Individual or System Behaviour? 

Deming’s 95/5 rule

“It is a mistake to assume that if everybody does his job, it will be all right. 

The whole system may be in trouble.”

Dr. W. Edwards Deming

Statistician, Management Consultant, Professor, Author

5%

95%
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Part 3: Ten principles for the 
consideration of human 
performance & system 
behaviour



Rationale

• Established ways of thinking about people, 

systems and safety do not fit reality 

• Need to move on from ‘human error’

• Put human performance into context

• Integrate insights from systems safety, 

systems thinking, systems ergonomics

• Be sensitive to ethical considerations

• Make theory engaging, relevant and 

memorable for all
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Foundation. Safety must be considered in the context of the overall system, not 

isolated individuals, parts, events or outcomes.

System Focus



Principle 1. The people who do the job are the specialists in their field and a 

critical source of safety knowledge.

To understand Work-As-Done and improve how things really work, involve and 

talk to those who do the work.

Field Experts



Principle 2. People do things that make sense to them given their goals, 

understanding of the situation and focus of attention at that time.

Activities and occurrences need to be understood from the perspectives of those 

involved. 

Local Rationality
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Principle 3. People usually set out to do their best and achieve a good outcome.

Adopt a mindset of fairness. Understand actions in context, and use non-

judgmental and non-blaming language.

Just Culture

Photo credit: Douglas Sprott http://flic.kr/p/5orYgw CC BY-NC 2.0



Principle 4. Pressures relating to efficiency and capacity have a fundamental 

effect on performance. 

Performance needs to be understood in terms of demands, resulting pressures and 

conflicts between goals.

Demand, Production Pressure & Goal Conflict 



Principle 5. Success depends on the availability of adequate resources and 

appropriate constraints. 

Consider the adequacy of staffing, information, competency, equipment, 

procedures and other resources, and the appropriateness of rules and other 

constraints. 

Resources and Constraints



Principle 6. Work progresses in a flow of inter-related and interacting functions 

and activities. 

Understand performance in the context of the flow of activities and functions and 

their interactions, including preconditions for interactions (such as system 

conditions, previous task steps and checks).

Interactions & Flow

Photo credit: Markus Lütkemeyer http://flic.kr/p/5EsRYP CC BY-NC-ND 2.0



Principle 7. People have to balance the thoroughness and efficiency of 

performance in a complex and uncertain environment. 

Consider how people balance efficiency and thoroughness, from their point of 

view, and the understand the tactics they use to balance efficiency (e.g. 

multitasking, recognition) and thoroughness (e.g. checking).  

Efficiency-Thoroughness Trade-Off (ETTO)



Principle 8. The same task or activity may be performed a variety of ways. 

Continual adjustments are necessary to cope with variability in demands & 

conditions. 

Understand the variability of the demands, conditions and performance at 

individual, team and organisational levels. Identify wanted and unwanted 

variability in light of the system’s need and tolerance for variability.

Performance Variability



Principle 9. System and human behaviour in complex systems is often 

emergent; it cannot be reduced to components and is often not as expected. 

Consider how systems operate and interact in ways that were not expected or 

planned for during design and implementation.

Emergence

Photo credit Rafael Matsunaga http://flic.kr/p/JmU2w CC BY 2.0:



Principle 10. Success and failure relate to the ability of individuals and 

organisations to anticipate, recognise and respond to developments and 

events. 

Focus not only on failure, but also how everyday performance varies, and how 

individuals, groups and organisations make adaptations and create safety.

Equivalence
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How do people 
adjust to constraints 

and variable 
resources? 

How do resources vary 
over time and between 
people, centres, etc? 

How are goals, 
resources and 
adjustments 

normally 
associated with 

success? 

How does demand vary 
over time? 

How are production and 
protection goals 
perceived and 

balanced? 

What are the 
consequences for 

the person of 
ETTOing? 

How are efficiency 
and thoroughness 
balanced to cope 

with changing 
demand? 

What were the goals for 
the person at the time? 

How do ETTOs 
affect system 
performance? 

Example Interactions



AND FINALLY…We’re not 
alone



“Well I don’t think 

there is any 

question about it. 

It can only be 

attributable to 

human error. This 

sort of thing has 

cropped up before, 

and it has always 

been due to 

human error.”
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Thanks for 

listening! 

steven.shorrock@eurocontrol.int


