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Accident Causation Models
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Å Person approach (or old view)

- Errors at the ósharp endô

- Errors result from psychological/physical factors within  

individuals

- Individual focussed strategies and countermeasures

Å Systems approach (or new view)

- Error as a systems failure

- Human error as a consequence of latent conditions residing 

throughout the system

- Systems-based strategies and countermeasures

Theoretical perspectives
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ñIt is essential to examine the entire system: the 

equipment, the crew, the social structure, 

learning and training, cooperative activity, and 

the overall goals of the task. Analyses and 

remedies that look at isolated segments are 

apt to lead to local, isolated improvements, 

but they may also create new problems and 

difficulties at the system levelò (Norman, 1990, 

p.2)
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Swiss Cheese model of human error (Reason, 1990)
 

Reason, J. (1990). Human Error. New York, Cambridge University Press.
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Validation of Rasmussenôs framework

Å Safety is an emergent property impacted by decisions of all actors, not 
just front line workers alone

Å Threats to safety are caused by multiple contributing factors, not just a 
single catastrophic decision or action

Å Threats to safety can result from a lack of vertical integration across 
levels of a complex sociotechnical system, not just from deficiencies at 
one level alone

Å Lack of vertical integration is caused, in part, by lack of feedback across 
levels of a complex sociotechnical system

Å Work practices are not static, the migrate over time and under the 
influence of financial and psychological pressures

Å Migration occurs at multiple levels of complex sociotechnical systems

Å Migration of work practices cause system defences to degrade and 
erode gradually over time, not all at once. Accidents are caused by a 
combination of this migration and a triggering event(s)
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Accident analysis methods
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HFACS

Å Aviation accident investigation approach

Å Based on Reasonôs Swiss Cheese model

Å Applications in a range of domains

- General aviation 

- Maritime

- Mining

- Rail

- Road transport

- Construction
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AcciMaps
Å Graphically represent accident causation trajectories 

Å Six organisational levels

- Govt policy and budgeting;

- Regulatory bodies and associations;

- Local area Govt planning & budgeting;

- Technical operation and management;

- Physical processes and actor activities;

- Equipment and surroundings.

Å Applied to range of accidents including gas plant explosions 

(Hopkins, 2000), loss of space vehicles (Johnson & de Almeida, 

2008), aviation accidents (RAAF, 2001), public health (Vicente & 

Christoffersen; 2006), and road and rail accidents (Svendung & 

Rasmussen, 2002; Hopkins, 2005). 
Applicable to catastrophic failures in any domainéééééééé
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Example output

Jenkins, D. P., Salmon, P. M., Stanton, N. A., & Walker, G. H. (In Press). A systemic approach to accident 

analysis: a case study of the Stockwell shooting. Ergonomics
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Root cause model (Davidson, 2004)
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Exploratory case study analyses
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Case study accidents

ÅLyme Bay Kayaking tragedy

ÅRipswing incident

ÅEntrapment and near drowning incident
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The Lyme Bay Kayaking Tragedy

ÅIntroductory open sea kayak activity

ÅInitial capsizes

ÅGroup becomes separated and swept out to 

sea

ÅHigh wind and wave conditions lead to further 

capsizes and abandoning of kayaks

ÅDelayed rescue

Å4 students drowned
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Lyme Bay Davidson taxonomy analysis

Instructor root causes

ÅMismatch of skills/Experience

ÅEquipment traps

ÅEnvironment traps

ÅPoor judgement

Managerial root causes

ÅPoor safety management systems
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Lyme Bay HFACS output
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Systems-based accident analysis?
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Validation of Rasmussenôs framework

Å Safety is an emergent property impacted by decisions of all actors, not 
just front line workers alone

Å Threats to safety are caused by multiple contributing factors, not just a 
single catastrophic decision or action

Å Threats to safety can result from a lack of vertical integration across 
levels of a complex sociotechnical system, not just from deficiencies at 
one level alone

Å Lack of vertical integration is caused, in part, by lack of feedback across 
levels of a complex sociotechnical system

Å Work practices are not static, the migrate over time and under the 
influence of financial and psychological pressures

Å Migration occurs at multiple levels of complex sociotechnical systems

Å Migration of work practices cause system defences to degrade and 
erode gradually over time, not all at once. Accidents are caused by a 
combination of this migration and a triggering event(s)
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