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Action items  

1. Review your organizations accident and near miss reporting 
and analysis systems and question whether appropriate data is 
currently being collected and analysed in-line with 
contemporary accident causation models; 

2. Re-analyse a sub-set of incidents using the systems analysis 
framework presented. Use the outputs to communicate the 
systems analysis philosophy throughout your organization;  

3. Consider, with others in your organization, the benefits of 
contributing data to an International accident and near miss 
database such as UPLOADS. 



Background -  Expertise  

Å Development and management of accident and incident 
surveillance systems e.g. ANCIS, AVSAFE, VISU 

 

Å Human Factors 

 

Å Accident Causation and analysis 

                                                                                            

http://www.ashgate.com/default.aspx?page=637&calctitle=1&pageSubject=3022&lang=cy-gb&sort=pubdate&forthcoming=1&title_id=9900&edition_id=13088
http://www.ashgate.com/default.aspx?page=637&calcTitle=1&title_id=8082&edition_id=9199


Background - Accidents & Injury during 
led outdoor activities  

Å Acknowledged risk of severe and frequent injury in active 
pursuits (Finch et al, 2007) 

 

Å Accidents & injury problematic in led outdoor industry domain  

 

Å Industries understanding of accidents & injury limited  

 

Å Systems required to enhance understanding do not exist 



What can we do about it?  

Å Appropriate study of accidents an accepted approach for 
enhancing safety 

 

Å Accident and injury surveillance systems/Databases 

 

Å Theories and methods used to understand accidents critical 

 

Å Application of contemporary theories and methods e.g. Systems 
approach to accident causation 

 

Å Collective mindfulness required 

 



 



Å Person approach out-dated 

 

Å Accidents as systemic, emergent phenomena 

 

Å ñSafety is impacted by the decisions of all actors ï politicians, 
CEOs, managers, safety officers and work planners ï not just 
the front -line workers aloneò (Cassano-Piche et al, 2009) 

 

 

 

 

Accident causation  



The systems approach  

Å Complex, systems phenomenon 

 

Å Contributing factors reside at different levels of the ósystemô 

 

Å Factors interact with one another within and across levels of the 
work system 

 

Å Normal, routine behaviours at one level shape performance at 
another 

 

Å Will continue to occur within safety critical systems 



Rasmussenôs risk management framework 

 

 

Adverse events
 

 

 

Real, invisible, safety boundary

Economic failure 

boundary

Unacceptable 

workload boundary

Boundary defined by 

official work practices

Government

Regulators, 

Associations

Company

Management

Staff

Work

Hazardous process

Laws

Regulations

Company 

Policy

Plans

Action

Public opinion
Changing political climate 

and public awareness

Changing market 

conditions and financial 

pressure

Changing competency 

levels and education

Fast pace of 

technological change



Accident causation predictions (Rasmussen, 1997)  

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, they 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)  



Herald of Free Enterprise Zeebrugge  disaster  

Å Ferry capsized 

 

Å 150 passengers & 38 crew killed 

 

Å Ferry set sail with inner bow 
doors open 



Systems failure  
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Accident analysis  

 ñComplex systems cannot be understood by studying parts in 
isolation. The very essence of the system lies in the interactions 
between parts and the overall behaviour that emerges from the 
interactions. The system must be analysed as a wholeò (Ottino, 

2003) 



Systems -based accident analysis  

Å Hunt for the broken component mentality flawed (e.g. Dekker, 2011)  

 

Å Need to go óUp & Outô rather than ódown & inô 

 

Å Systems-driven countermeasures/interventions more appropriate than 
individual component driven ones (Dekker, 2002; Reason, 1997) 

 



Fixing components vs System reform  
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Accimap  



Accimap  example: Mangatepopo  
Gorge  

Å 15th April 2008, Mangatepopo gorge, Tongariro National Park 

 

Å Gorge walking activity 

 

Å Six students and their teacher drowned 

 

Å Various contributory factors identified (Brookes et al, 2009) 

 



Accimap  description based on Brookes et al (2009)  
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A systems approach in the outdoors?  

Å Rasmussenôs framework applicable (Salmon et al, 2010) 

 

Å Accimap most suitable systems-based accident analysis method 
for use in led outdoor activity domain (Salmon et al, 2012)  

 

Å Recent case study and multiple case analyses 

 

Å Use of systems approach likely to increase understanding of 
injury incident causation and enhance success of interventions 

 



Outputs?  
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What  are the levers 

that can be pulled at 

the higher levels of 

the system? 

How can 

interactions 

between 

components be 

improved? 

What conditions 

can be improved 

on the front 

line? 


