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“To err is 

human...” 
Alexander Pope

“The man who 

makes no mistakes 

does not usually 

make anything” 
William Connor Magee

“Knowledge and error 

flow from the same 

mental sources, only 

success can tell the 

one from the other” 
Ernst Mach



What is human error?

“A generic term to encompass all 

those occasions in which a planned 

sequence of mental or physical 

activities fails to achieve its intended 

outcome, and when these failures 

cannot be attributed to the 

intervention of some chance agency.” 

(Reason, 1990, p.9)



Humans are always to blame

 Person approach

➢ Unsafe acts of people at 

the “sharp end” 

➢ Individual errors in mental 

processing

➢ Generic Error Modelling 

System (GEMS) (Reason, 

1990)



Types of error

Adapted from Reason (1990)

Knowledge-based mistakes

Inappropriate assumptions

Routine

Exceptional 

Optimising

Situational

Sabotage

Skill-based errors

Inattention 

Over-attention

Skill-based errors

Memory failures

Rule-based mistakes

Misapply good rules

Apply bad rules

Generic Error Modelling 

System - GEMS

Unsafe 

acts

Unintended 

actions

Intended 

actions

Violation

Lapse

Slip

Mistake

Basic errors Simple, frequently 

performed actions  

go wrong

Forget to perform 

required actions

Apply wrong, pre-existing 

solution to familiar task, 

problem or situation

Wrong response due to lack 

of understanding in novel 

task, problem or situation

Deliberate deviations 

from rules/procedures



But is it all our fault?

“Events of the magnitude of 

Hillsborough don’t usually happen for 

one single reason, nor is it usually 

possible to pin the blame on one single 

scapegoat... Disasters happen because a 

whole series of mistakes, misjudgements 

and mischances happen to come 

together in a deadly combination.” 

Dr John Habgood, Archbishop of York 

(in Taylor, 1989, p.20)



Error is complex!

 Systems approach

➢ Errors as systems failures

➢ Consequence of latent 

failures

➢ Swiss cheese model 

(Reason, 1990, 1997)



Swiss cheese model 

Taken from Salmon et al (2010a, p.1227), adapted from Reason (2000)



Human error is just part of the cause
Bhopal (1984) Love Parade (2010) Chernobyl (1986)

Hillsborough (1989)

Tenerife (1977)

Clapham Junction (1988)

Deepwater Horizon (2010)Kiss Nightclub (2013)

Hajj Pilgrimage

http://www.youtube.com/watch?v=GtRs-3jQmf8


Challenger space shuttle disaster 

(1986)

https://www.youtube.com/watch?v=pcJu9jU3MPU


King’s Cross underground fire (1987)



Hillsborough football stadium 
disaster (1989)



Ladbroke Grove rail crash (1999)

https://www.youtube.com/watch?v=Zz34YpGCUj4


Mangatepopo gorge tragedy (2008)



Deepwater Horizon (2010) 

http://www.telegraph.co.uk/finance/newsbysector/energy/oilandgas/8204978/US-sues-BP-over-Gulf-of-Mexico-oil-spill.html
https://www.youtube.com/watch?v=W4Y5_3KSP6c


Common causes of error

 Complacency

 Singular dominant mindsets

 Lack of safety culture

 Cost cutting and time pressures

 Failure to learn lessons from 
previous incidents

 Poorly designed jobs and 
patterns of work, e.g., shifts, 
work overload

 Poor decision-making, e.g., 
groupthink

 Lack of supervision and 
leadership

 Poor communication and 
coordination between parties

 Lack of frontline empowerment 
to respond to arising problems

 Inappropriate or inadequate 
design of equipment, facilities 
and infrastructures

 Failures in equipment

 Lack of training

 Lack of knowledge and 
experience

 Lack of motivation and 
engagement

 Poor mental health, e.g., 
anxiety, depression, burnout, 
fatigue

 Lack of role clarity



Incident reporting schemes

 Collect data on near misses, errors, safety compromising 

incidents and safety concerns within safety critical systems

 Aim to anticipate accidents and take preventative measures

https://improvement.nhs.uk/home/

https://www.chirp.co.uk/

http://www.ciras.org.uk/about-us/



Human reliability assessment

 Process to assess the human 
contribution to risk in 
complex, safety-critical 
activities

 Uses both quantitative and 
qualitative methods

 Human Error Identification 
(HEI)

➢ Proactive

 Human Error Analysis (HEA)

➢ Retrospective

 Human Error Assessment & 
Reduction Technique -
HEART (Williams, 1986)

 Systematic Human Error 
Reduction & Prediction 
Approach - SHERPA (Embry, 
1986)

 Cognitive Reliability Analysis 
Method - CREAM (Hollnagel, 
1998)

 Technique for the 
Retrospective Analysis of 
Cognitive Errors - TRACEr
(Shorrock & Kirwan, 2002)



Accident analysis methods

 Reconstruct accidents to 

identify underlying causes

➢ Human errors

➢ Latent systemic factors 

 Expose entire sequence of 

events, including triggering 

conditions and outcomes

 Enable development of  

measures to prevent similar 

accidents in the future

 Human Factors Analysis & 

Classification System –

HFACS (Shappell & 

Wiegmann, 1997)

 AcciMap (Rasmussen, 1997)

 Systems Theoretic Accident 

Modelling & Process - STAMP

(Leveson, 2004)



HFACS 

output for 

Mangatepopo

gorge tragedy 
(Salmon et al., 

2012, p.1164) 



AcciMap for Mangatepopo gorge
(Salmon et al., 2012, p.1163) 



Conclusions

 Human error is inevitable

 But, rather than seeking to 

attribute blame, we need to 

learn from accidents, disasters 

and near misses 

➢ Complex systems failures

 If we better understand the 

causes, we can reduce the 

likelihood of incidents 

occurring in the future

“We cannot change 

the human condition, 

but we can change 

the conditions under 

which humans work.”

(Reason, 2000, p.769)



Thank you for listening


