
More than ‘People, Equipment and 
Environment’… 

Adopting a Systems-Based Approach to Accident 
Analysis and Prevention

Presenter
Presentation Notes
Good morning everyone, thank you to coming to my presentation. 



• Why UPLOADS is “cutting edge”

• The systems approach and UPLOADS accident analysis framework

• What does this mean for writing a good incident description?

• Activity: develop a detailed incident description

• Activity: who played a role in your incident?

• What is a causal factor?

• What makes a good countermeasure?

• Activity: countermeasure development.

Content



Develop critical reflection skills for better understanding why 
accidents happen and developing appropriate countermeasures.

• Accidents are more than just “people, equipment, 
environment”

• Accidents are complex and factorial

• Accidents involve more than just those at the immediate scene 
of the incident

• Identify “system-level” countermeasures

• Evaluate the potential efficacy of countermeasures

Goals



The problem…models of accident 
causation

Starting 
machinery 
without 
warning

Lack of 
supervision

Lack of 
training

Lack of 
guard 
rails
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Presentation Notes
Most accident models and theories applied in the field of occupational accidents are still based on the ideas in Heinrich’s (1931) domino model, Gibson’s (1962) and Haddon’s (1968) models of energy-barriers.This models use a closed system mindset with mechanistic metaphors to describe the conditions, barriers and linear chains of an accident process. These analyses typically stop at events very close to the accident, which usually concern only the behaviour of the hardware and of the operators/workforce directly concerned with carrying out the activity.



The problem…models of accident 
causation

The answer:
• strict supervision
• remedial training 
• discipline

Presenter
Presentation Notes
These type of analyses typically lead to the conclusion that the worker is at fault – that’s right, we’ve all heard the statistic that 90% of workplace accidents are caused by human error.Typical remedies for human error include strict supervision, training and discipline. However focussing on the worker is unlikely to have much impact on the prospect of reducing future accidents. For example, training workers how to lift boxes using a two person lift is not much good, if they don’t have time to perform the task correctly or if there are not enough workers to appropriately cover shifts.So what’s the alternative to this mode of thinking?



An alternative: the systems approach

1. Safety is impacted by the decisions and actions of 
everyone in the system not just front line workers. 

2. Near misses and adverse events are caused by 
multiple, interacting, contributing factors.

3. Effective countermeasures focus on systemic changes 
rather than individuals.

The goal is not to assign blame to any individual, but to 
identify how factors across the system combine to create 

accidents and incidents.
Why haven’t we applied this understanding to the analysis of 

workplace injuries and near misses?

Presenter
Presentation Notes
Well in the analysis of large scale organisational accidents and disasters, it is now widely accepted that the accidents which occur are caused by a range of interacting human and systemic factors (e.g. Reason 1990) – this understanding is described as the systems approach.The systems approach involves three core principles. Firstly, behaviour and safety is impacted by the decisions and actions of everyone in the system, not just frontline workers alone. This means that decisions and actions made by politicians, CEOs, managers, safety officers and work planners play a role in accidents, as well as frontline workers. This also means that safety is the shared responsibility of everybody working within the system.Second, near misses and adverse events are caused by multiple, interacting, contributing factors, not just a single bad decision or action. For example, a flawed decision made by a worker that led to an accident will likely have various upstream contributory factors-related to things like training, procedures, management, equipment, work scheduling. This means that human error should never be seen as the cause of an incident. Rather, we need to search for the reasons as to why that error occurred. It also means that the relationships between contributory factors are as important to take into account as the factors themselves.The third principles is that effective countermeasures focus on changes to the work system rather than on punishing or retraining individuals. This means that countermeasures should generally focus on policies, procedures and infrastructure rather than on punishment, warnings or retraining. While changes to training at times may be appropriate, we need to recognise that it is very difficult to change individual behaviour, especially if the system does not support changes in behaviour. For example, telling truck drivers not to speed or to take frequent brakes isn’t going to work if their supervisor tells them they need an urgent overnight delivery – the client, the money is always going to come first.Similarly, it’s also not enough just to change the procedures or the rules governing work and expect behaviour to change. Human perceive procedures as context-dependent – they are followed when the work conditions support their application. So we need to examine the factors that may potentially impact on the execution of procedures – such as staffing, management or equipment availability.Finally, the goal is not to assign blame. Rather, we want to identify how factors across the system combine to create injury causing incidents, so we can create better countermeasures. Now this might seem like an obvious question – why can’t hasn’t this understanding been translated into workplace contexts?In the following section, I’m going to describe a project where we’ve developing an incident reporting and learning system based on a systems approach to accident analysis.



 

Adverse events

Real, invisible, safety boundary

Economic failure 
boundary

Unacceptable 
workload boundary

Boundary defined by 
official work practices

Systems thinking



Systems thinking

Government

Regulators, 
Associations etc

Company

Management

Staff

Work

Laws

Regulations

Company 
Policy

Plans

Action

• “Safety is impacted by the decisions of all 
actors – politicians, CEOs, managers, 
safety officers and work planners – not just 
the front-line workers alone. Consequently, 
threats to safety usually result from a loss 
of control caused by a lack of vertical 
integration (i.e. mismatches) across levels 
of a complex socio-technical system, not 
just from deficiencies at any one level 
alone. All players play a critical, albeit 
different, role in maintaining safety”” 
(Cassano-Piche et al, 2009)

• Normal behaviour

This gives us clues 
about what we need 

to look for in 
accident analysis 

efforts



Systems thinking & Accident analysis

• Hunting for the ‘broken component’ doesn’t work (Dekker, 
2011)

• Need to go ‘Up & Out’ rather than ‘down & in’

• Countermeasures are more effective when they deal with 
systemic issues rather than individuals or components (Dekker, 
2002; Reason, 1997)

• The factors influencing individual behaviour remain in the 
system



• Person approach (or old view)
- Errors at the ‘sharp end’
- Errors result from psychological/physical factors within  

individuals
- Individual focussed strategies and countermeasures

• Systems approach (or new view)
- Accidents caused by interacting factors across ‘systems’
- Error as a consequence of factors residing throughout the 

system
- Systems-based strategies and countermeasures

Accident causation – old and new views



Accimap



Accimap applied – Stockwell

• 22nd July 2005, Stockwell tune station, London, UK

• Jean Charles de Menezes

• Misidentified as one of the fugitives                                            
involved in previous days failed                                                    
bombing attempts



Accimap applied – Stockwell



Accimap applied - Kerang

• Semi-trailer truck collided with V-Line passenger train 8402

• 11 killed, 15 injured

• OCI Investigation

• “for reasons not determined the truck driver                                             
did not respond in an adequate time and                                        
manner to the level crossing warning                                                       
devices” (OCI, p. 72)
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The UPLOADS Project

Goal: develop a standardised, 
national approach to incident 
reporting and learning for the 
outdoor activity sector in 
Australia underpinned by a 
systems model of accident 
causation.

Support:
Organisation in analysing their 
own data; and
The collection of industry-wide 
data.

 

 

Presenter
Presentation Notes
The project was sponsored through an ARC Linkage grant in partnership with a range of industry bodies and organisations.The goal of the project is to develop a standardised, national approach to incident reporting and learning for the outdoor activity sector in Australia.We want organisations to be able to collect and analyse their own data, and also be able to contribute de-identified data to an industry database, that can be analysed to support system level changes.



UPLOADS Accident Analysis framework

State and Federal Government (8)

Regulatory bodies and professional associations (8)

Higher-level 
Management 
(11)

Parents/Carers
(6)

Schools 
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Activity 
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Activity 
Participants 
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in Activity 
Group (9)

Group 
Factors 
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Other People 
in Activity 
Environment 
(8)

Activity Environment 
(6)

Activity Equipment and Resources (5)
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Presentation Notes
The overall structure is reflects Rasmussen’s Risk Management framework, this framework is underpinned by the idea that systems comprise various levels; actions and decisions across these levels interact with one another to shape behaviour, safety, and accidents. As I mentioned before, we’ve adapted the levels to describe the led outdoor activity system.The causal factor taxonomy essentially consists of the causal factors are thought to play a role in incidents at each of these system levels. I’m going to start with the factors that appear closest to the initiation of the incident– First of all we’ve got the Activity Leader category, this category describes the decision and actions of the people instructing the activity e.g. Leaders, guides, instructors. It breaks down into 9 sub-categories, such as instruction, communication, judgement and decision-making, preparation and planning Then we’ve got the Activity Participants category: this category describes the people actively participating in the activity e.g. students, clients. It breaks down into 8 sub-categories.	The we’ve got a category which describes the decisions and actions of Other People in Activity Group: this category describes the people in the activity group who are not participating in the activity but who contribute to the immediate supervision and provision of the activity e.g. Parents, teachers, drivers, cooks, cleaners. It breaks down into 9 sub-categories.Then we’ve got Group Factors: this category describes the dynamics within the group and factors impacting on group performance. It breaks down into 8 sub-categories.Then the last category at this level is Other People in Activity Environment: describes the people who are in the immediate activity environment but who are not part of the Activity Group e.g. members of the public, emergency services. It breaks down into 8 sub-categories.Below this level, we’ve got categories which describe:The immediate environment in which the activity takes place. It breaks down into 6 sub-categories.And the Equipment and Resources required to conduct the activity. It breaks down into 5 sub-categories.OK, so far this is typically what you’d find in a workplace accident analysis – we’ve described the decisions and actions of the people directly involved in the incident, the environment at the time of the incident and the tools involved in the activity that was occuring at the time of the incident.Now we reach the systems factors.At the level directly above or outside the immediate context of the activity you’ve got Supervisor/Field Managers: describes the people who contribute to the planning/supervision of the activity and supervision of activity leaders. This category includes field managers, supervisors and administrative staff. It breaks down into 10 sub-categories.Their actions and decisions are regulated by the level above them – first of all by Higher-level Management: this category describes policies/procedures related to the provision of the activity, as well as the actions of Activity Centre Managers, Senior Managers and CEOs. It breaks down into 11 sub-categories.We then have Schools: describes the decisions/actions/policies/procedures/responsibilities of schools that have students involved in the activity. It breaks down into 6 sub-categories.And also Parents/Carers: describes the decisions/responsibilities of parents/carers who have children involved in the activity. It breaks down into 6 sub-categories.We then have the Local Area Government: describes the decisions/policies/procedures/responsibilities of the local area government where the activity takes place. This category describes factors such as poor maintence of camp grounds.At the level above this is the Regulatory bodies and professional associations: describes the decisions/policies/guidelines of regulatory bodies and professional associations relevant to outdoor activity provision, including education and training bodies that provide outdoor education/recreation qualifications (e.g. TAFE Cert. IV; Bachelor of Sport and Outdoor Education; Wilderness First Aid). It breaks down into 8 sub-categories.Finally, we have a category for factors relating to the State and Federal Government: the factor describes the decisions/policies/legislation of State and Federal government departments and bodies relating to the provision of outdoor activities. For example, National Parks and Wildlife Service; Sport and Recreation State Government departments; and Australian Sports Commission. It breaks down into 8 sub-categories.Overall, the taxonomy describes the incident context; the people directly involved in the incidents; and the people and agencies that indirectly impacted on the incident.Organisations can use these codes as a guide for investigating incidents and for classifying the causal factors involved in incidents and the relationships between them.



• What we can learn from accidents is dependent on the quality 
of the data that we collect. 

• What you look for is what you find.

• We need to gather as much detail as possible about the 
circumstances leading up, during and after the incident.  

Understanding why accidents happen…

Presenter
Presentation Notes
What we can learn from accidents is highly dependent on the quality of the data that we collect. The model of accident causation that is used largely determines the type of data that you collect. This means that if our model of accident causation only includes people, equipment and environment, we are likely to overlook other, equally important factors. This is known as the “what you look for is what you find” phenomenon.In order to fully understand the factors that contribute to incidents we need to gather as much detail as possible about the circumstances leading up, during and after the incident.  



• Describe the accident in your own words.

• Develop a timeline of events covering the situation at the time 
of the incident, prior to the incident, after the incident.

• Draw a diagram to help you understand the flow of events.

• Ask questions to uncover further detail.

• Then consider the possible role of factors from the framework 
– go “up and out” rather than “down and in”.

Uncovering detail…

Presenter
Presentation Notes
In general, you should just start by describing the incident in your own words. This will start the process of remembering what happened on the day of the incident. But this is really just the first step. To really interogate your understanding of why the accident happened, you need to construct a timeline of events that considers, the situation at the time of the incident, whether there were any events that happened prior to the incident that influenced behaviour on the day, and what actions were taken after the incident. Drawing a diagram of the events helps you understand the sequence, and the factors that influenced behaviour at each stage.We’ve developed questions that you can use at each of these stages to uncover further detail.As a further step, you can then look at the factors from the UPLOADS framework, and consider whether there were any additional factors that might have influenced events. Go up and out, rather than down and in – remember the purpose is not to uncover a “root cause” or who was at fault – the purpose is to chart the system of factors that influenced the flow of events.



• Highest resolution timelines include what was said or done when 
and how (Dekker, 2006)

• Remember you are trying to understand why things made sense to 
those involved – have to include ‘things’ that were going on around 
the activities on the timeline

• “putting the observed behaviour back into the situation that 
produced and accompanied it” (Dekker, 2006)

• Data available will determine the resolution of your timeline

• Identifying the beginning is the most difficult, but you have to start 
somewhere (and this can be moved forward or backwards)

Timelines



Groups of 3:
1. Volunteers to describe in detail an accident they were 

involved in – complex and involving multiple people.
2. Ask the interview questions to construct a detailed 

timeline of events.
3. Draws the flow of events on the butchers paper. Make it 

detailed and large enough to show to the rest of the 
group.

Activity 1

Presenter
Presentation Notes
OK, so now we’re going to get you to go through the process of developing a detailed description of an incident.We want you to get into groups of three – one person will need to volunteer to describe an accident they were involved in. Try to choose an accident that is quite complex, and involves multiple different people.



• “Safety is impacted by the decisions of all actors –
politicians, CEOs, managers, safety officers and work 
planners – not just the front-line workers alone. 
Consequently, threats to safety usually result from a loss 
of control caused by a lack of vertical integration (i.e. 
mismatches) across levels of a complex socio-technical 
system, not just from deficiencies at any one level alone. 
All players play a critical, albeit different, role in 
maintaining safety”” (Cassano-Piche et al, 2009)

• lack of vertical integration = communication 
difficulties

Who played a role in your incident?

Presenter
Presentation Notes
Going back to the key principles of the systems approach – safety is impacted by the decisions and actions of all actors in the system – in the contact of outdoor education, this means that ultimately safety during activities is impacted by decisions that occur outside of the immediate context of the accident, and may take place months or even years prior to the event.For the system to function safely, vertical integration is required. That is, decisions at higher levels of the system should propagate down the hierarchy and be reflected in the decisions and actions at the lower levels, whereas information about the current state of affairs should propagate up the hierarchy and inform the decisions and actions at the higher levels. These interdependencies across levels of the hierarchy are critical to the successful functioning of the system as a whole. If instructions from above are not formulated or carried out at the lower levels, system states they intend to safeguard will not be protected. Additionally, if information from below is not collected or conveyed to decision-makers at higher levels, decisions made cannot reflect the available capacity, ability or goals of the system. The result is that the system can become unstable and start to lose control of the hazardous process that it is intended to control.The lack of vertical integration is frequently caused, in part, by a lack of feedback across levels of a complex socio-technical system. Actors at each level cannot see how their decisions interact with those made by actors at other levels, so the threats to safety are not obvious before an accident occurs because nobody has a global view of the entire system.OK, so now we’re going to talk about the BSE disaster in the U.K. to illustrate what we mean.



• 1986: bovine spongiform encephalopathy (BSE) identified 
in the UK

By 2006…
• Millions of BSE-infected cows slaughtered
• Over 150 people contracted variant Creutzfeldt–Jakob

disease

• Why BSE was transmitted through the human and animal 
food supply in the UK from 1986 to 1996?

BSE in the U.K.



Pre-ban on consumption of contaminated material
• Ministry of Agriculture, Fisheries and Food (MAFF) & slaughterhouses: policy 

decisions based on incorrect information, therefore safety practices 
insufficient

• MAFF, Department of Health & National Animal Health & Welfare Panel: 
poor communication led to delayed changes to legislation.

Post-ban on consumption of contaminated material
• MAFF had no power to enter slaughterhouses to check compliance with 

regulations. 
• Poor communication between farmers & animal feed processors: farmers 

feed storage bins are contaminated.
• Risk communication with public flawed – told risk of infection only for 

babies (a big lie). The ban was then interpreted as an unnecessary 
precaution by meat inspectors and slaughterhouses

Examples of lack of vertical integration
Central government

Meat hygiene service

Health Department

MAFF

Animal welfare

BSE Advisory 
Board

Meat
inspectors

Local government

Rendering Plants

Feed Mills
Slaughterhouse 

managers

Slaughterhouse 
staffFarmers

General public

Animal and food 
production
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Presentation Notes
Pre-ban on consumption of contaminated material: Ministry of Agriculture, Fisheries and Food (MAFF) & slaughterhouses: policy decisions based on incorrect information, therefore safety practices insufficient



Pre-ban on consumption of contaminated material
• Ministry of Agriculture, Fisheries and Food (MAFF) & slaughterhouses: policy 

decisions based on incorrect information, therefore safety practices 
insufficient

• MAFF, Department of Health & National Animal Health & Welfare Panel: 
poor communication led to delayed changes to legislation.

Post-ban on consumption of contaminated material
• MAFF had no power to enter slaughterhouses to check compliance with 

regulations. 
• Poor communication between farmers & animal feed processors: farmers 

feed storage bins are contaminated.
• Risk communication with public flawed – told risk of infection only for 

babies (a big lie). The ban was then interpreted as an unnecessary 
precaution by meat inspectors and slaughterhouses

Examples of lack of vertical integration
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Presentation Notes
Once they had worked out exactly how infectious BSE was, MAFF, Department of Health & National Animal Health & Welfare Panel: poor communication led to delayed changes to legislation.



Pre-ban on consumption of contaminated material
• Ministry of Agriculture, Fisheries and Food (MAFF) & slaughterhouses: policy 

decisions based on incorrect information, therefore safety practices 
insufficient

• MAFF, Department of Health & National Animal Health & Welfare Panel: 
poor communication led to delayed changes to legislation.

Post-ban on consumption of contaminated material
• MAFF had no power to enter slaughterhouses to check compliance with 

regulations. 
• Poor communication between farmers & animal feed processors: farmers 

feed storage bins are contaminated.
• Risk communication with public flawed – told risk of infection only for 

babies (a big lie). The ban was then interpreted as an unnecessary 
precaution by meat inspectors and slaughterhouses

Examples of lack of vertical integration
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Presentation Notes
After they had introduced the ban on consumption of contaminated materialMAFF had no power to enter slaughterhouses to check compliance with regulations. 



Pre-ban on consumption of contaminated material
• Ministry of Agriculture, Fisheries and Food (MAFF) & slaughterhouses: policy 

decisions based on incorrect information, therefore safety practices 
insufficient

• MAFF, Department of Health & National Animal Health & Welfare Panel: 
poor communication led to delayed changes to legislation.

Post-ban on consumption of contaminated material
• MAFF had no power to enter slaughterhouses to check compliance with 

regulations. 
• Poor communication between farmers & animal feed processors: farmers 

feed storage bins are contaminated.
• Risk communication with public flawed – told risk of infection only for 

babies (a big lie). The ban was then interpreted as an unnecessary 
precaution by meat inspectors and slaughterhouses

Examples of lack of vertical integration
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Poor communication between farmers & animal feed processors: farmers feed storage bins are contaminated.



Pre-ban on consumption of contaminated material
• Ministry of Agriculture, Fisheries and Food (MAFF) & slaughterhouses: policy 

decisions based on incorrect information, therefore safety practices 
insufficient

• MAFF, Department of Health & National Animal Health & Welfare Panel: 
poor communication led to delayed changes to legislation.

Post-ban on consumption of contaminated material
• MAFF had no power to enter slaughterhouses to check compliance with 

regulations. 
• Poor communication between farmers & animal feed processors: farmers 

feed storage bins are contaminated.
• Risk communication with public flawed – told risk of infection only for 

babies (a big lie). The ban was then interpreted as an unnecessary 
precaution by meat inspectors and slaughterhouses

Examples of lack of vertical integration
Central government
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Health Department
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Animal welfare

BSE Advisory 
Board

Meat
inspectors

Local government

Rendering Plants

Feed Mills
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managers

Slaughterhouse 
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General public
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Presenter
Presentation Notes
Risk communication with public flawed – told risk of infection only for babies (a big lie). The ban was then interpreted as an unnecessary precaution by meat inspectors and slaughterhouses



• Activity Leader
• Activity Participants
• Other People in Activity Group 
• Other People in Activity Environment
• Supervisor/Field Managers 
• Higher-level Management 
• Schools 
• Local Area Government 
• Parents/Carers 
• Regulatory bodies and professional association 
• State and Federal Government 
Identify examples from your experience, where miscommunication 
between actors at different levels contributed to incidents.

Activity 2: who played a role in your incident?

Presenter
Presentation Notes
Activity 2 (same groups) Identify actors in each category that might have played a role in your incident, identify examples from your experience, where poor communication between actors at different levels contributed to incidents



• No such thing as the cause, the root cause, or the primary cause

• Many many ‘causal’ factors – systems are complex, a lot has to 
happen for them to break down, and we have protected them 
in so many ways

• The problems of ‘probable cause’ or ‘66% likelihood’

• What causal factors you identify depends on the data you have 
and the accident model you subscribe to

• Causal factors vs contributory factors vs explanations

What “caused” the incident?



Accidents are complex………



“There is no single cause. Neither for failure, nor success. 
In order to push a well defended system over the edge 

(or to make it work safely), a large number of 
contributory factors are necessary and only jointly 

sufficient” (Dekker, 2006, pg. 80)



• “actions, omissions, events, existing and pre-existing conditions 
or a combination thereof, which led to the causality or 
incident” (IMO)

• “any element of an occurrence which, if removed from the 
sequence, would have prevented the occurrence or reduced 
the severity of the consequence of the occurrence” (ICAO)

• Actions, omissions, events, conditions, deficiencies, behaviours
(normal and naughty)

• The term contributory factor is probably now more common in 
most safety management systems

What is a ‘causal’ factor?



• Removing the factor means the event would not have occurred 
or would not have been as serious

• Look at things in your incident description and timeline – for 
each factor:

1. Did this play such a role in the incident? (did it have a role in 
why human actions made sense to them at the time?)

2. What was the effect of this factor?
3. Would the incident still have happened if this factor wasn’t 

present? 
4. Did the factor interact with, influence, or be influenced by 

another factor you have identified?

Identifying contributory factors



Example – Air France 447



• Weather conditions in the Tropical Convergence Zone (TCZ)
• Freezing of Pitot tubes
• Captain did not discuss PF and PNF roles or tactics for TCZ
• Captain went for rest just before entry into TCZ
• Autopilot disconnection
• Confusing messages presented by aircraft displays
• PF’s control input
• PNF not aware of control input
• Stall
• Stall not comprehended by crew
• No discussion between PF and PNF on response to situation 

Contributory factors - near



• Training associates buffet phenomenon with approach to stall 
and overspeed – buffet phenomenon only happens with 
approach to stall on A330

• Pilots had not had any training on manual handling of 
aeroplanes at high altitude

• No regulation for CRM training for two-pilot crew with relief 
captain

• Experience levels of PF and PNF

• Cockpit and Display design

Contributory factors - far



• Be as inclusive as possible; have to have a very good reason to 
discard something

• Don’t be afraid to seek further information

• Avoid focussing on things ‘near’ to the incident

• Avoid working out % likelihoods etc

• Don’t get put off if there are many and you cant pinpoint a 
root/primary cause (its impossible to do so)

Identifying contributory factors



Effective countermeasures:

1. Are “blame-free”

2. Focus on systemic changes rather than individuals.

3. Should take into account interactions between factors and 
actors.

• Abandoning the fallacy of a quick fix (Dekker, 2006)

• “Hard fixes change something fundamental about the 
organisation. This is what makes them hard. But it is also what 
makes them real fixes” (Dekker, 2006, pg. 190)

Countermeasures from a systems perspective

Presenter
Presentation Notes
First of all, the countermeasures should be “blame free” – that means that they do not focus on telling people that they’ve done the wrong thing, and shouldn’t do it in the future. Rather, they propose practical measures to address the complex systems of factors that shape behaviour.This means that countermeasures should generally focus on policies, procedures and infrastructure rather than on punishment, warnings or retraining. While changes to training programs at times may be appropriate, we need to recognise that it is very difficult to change individual behaviour, especially if the system does not support changes in behaviour. It is also not enough just to change the procedures and expect behaviour to change. We need to examine the factors that may potentially impact on the execution of those procedures – such as staffing, management or equipment availability.



Fixing components vs System reform

Stay or go policy 
fails to cover fire 

severity

Lack of 
community 
education

Comms 
failures

Inadequate 
warnings

Failure of 
fire crews to 

evacuate 
residents

Police 
warning siren 

issued late

Fire plan 
failures

Delayed 
evacuation



Hierarchy of countermeasures

1. Eliminate the conditions that cause the hazard in the first 
place.

2. Eliminate the hazard.

3. Substitute the hazard with a safer alternative.

4. Isolate the hazard from anyone who could be harmed.

5. Use engineering controls to reduce the risk.

6. Use administrative controls to reduce the risk.

7. Use personal protective equipment (PPE).

Most effective

Least effective

Presenter
Presentation Notes
In the literature, a heirarchy of countermeasures have been developed, which describe the most effective to the least effective controls.The options at the top of the list are more effective, as they address the hazard (the thing that could cause harm), rather than just reduce the risk (the harm that the hazard could cause).Let’s think about the example of cooking over a campfire.The hierarchy of controls is as follows:The most effective countermeasure is to eliminate the hazard altogether.Substitute the hazard with a safer alternative.3. Isolate the hazard from anyone who could be harmed.For example – keep the machine in a closed room and operate it remotely.4. Use engineering controls to reduce the risk.For example – attach guards to the machine to protect users.5. Use administrative controls to reduce the risk.For example – train workers how to use the machine safely.6. Use personal protective equipment (PPE).For example – wear gloves and goggles when using the machine



Why are person-centric controls considered weak?



Each countermeasure should be:

• Specific – target a specific area for improvement.

• Measurable – quantify or at least suggest an indicator of 
progress.

• Attainable – how the goal can be achieved. What has to 
change? What systems need to be put in place?

• Realistic – state what results can realistically be achieved, given 
available resources. Consider constraints/potential problems.

• Time-related – specify when the result(s) can be achieved.

Evaluation



Problem: airport freight handlers exposed to risk of injury due 
to working alone.

• Specific: Implement a “buddy system” on each shift –
workers are required to work on each task in pairs.

• Measureable: Buddies are allocated to ahead of time and 
indicated on rosters. Exceptions to be reported to 
management.

• Attainable: Rostering system, need to set minimums for 
each shift.

• Realistic: Need to increase number of qualified staff on 
each shift. When buddy is absent, workers form groups of 
three.

• Time-related: Management to organise training staff within 
3 months. In the meantime, minimum of 2 fully qual. staff 
rostered to each shift.

Example countermeasure

Presenter
Presentation Notes
Problem: airport freight handlers exposed to risk of injury due to working alone. Workers are often required to lift packages that are too heavy for one person to lift or require two people to safely operate machinery.



1. Identify the issues within the incident timeline that you 
think need to be addressed.

2. Identify a set of countermeasures to address these 
issues.

For each countermeasure evaluate:
1. Who or what is the target of change? 
2. Are there any other factors within the system that might 

impact on success?
3. Where is it in the hierarchy of countermeasures? 
4. Is it SMART? 

Activity 3 (same groups)

Presenter
Presentation Notes
Identify the issues within the incident timeline that you think need to be addressed. Identify a set of countermeasures to address these issues. For each countermeasure:Who or what is the target of change? E.g. instructors, field managers, policies, procedures, equipment…. Are there any other factors within the system that might impact on success? Does it:Eliminate the hazard altogether;Substitute the hazard with a safer alternative;Isolate the hazard from anyone who could be harmed;Use engineering controls to reduce the risk (e.g. changing equipment);Use administrative controls to reduce the risk (e.g. training); orUse personal protective equipment (PPE)? If the answer is towards the bottom of the hierarchy, can a stronger countermeasure be identified? For each countermeasure, evaluate whether it is:Specific – target a specific area for improvement.Measurable – quantify or at least suggest an indicator of progress.Attainable – how the goal can be achieved. What has to change? What systems need to be put in place?Realistic – state what results can realistically be achieved, given available resources. Consider constraints on implementation and potential issues that might arise.Time-related – specify when the result(s) can be achieved.



 

USCAR
University of the Sunshine Coast Accident Research

PhD Project• Overall aim:

– To design, develop and trial a risk assessment 
process for the led outdoor sector which adopts a 
systems-based approach (With the aim of reducing 
harm)

• Process

–Survey of what schools/organisation’s are currently 
doing and the perceptions of strengths and weaknesses 
of current processes

–Overview of literature

–Prototype development, trialling and evaluation

Presenter
Presentation Notes
Lessons learned from OEG model Post Worksafe investigation 2005No longer permissible to have SOP’s alone – needed to be specific to the program itself and have a place where staff involved needed to demonstrate compliance (not generic risk controls only)Models we were provided with as examples were very quantitative, repetitive and long.We designed a model that was in line with what we ‘thought’ met these needs but that was completely impracticable and not welcomed or useable in the field (was designed too reactively and in isolation – ST Theory learning here!We had doubled up on process and this resulted in confusion – e.g. Catering had their own process to provide info on allergy students but the PL would then need to re-enter – caused errors, rework and frustrationConducted heaps of reviews  - in the field  - staff told us exactly what they thoughtAP (Organisational) FPM (General Field), HIRA (Field  - Venue, Program and student specific)Online – part-can re-use – don't need to recreate the wheelAll staff involved in program – from design to delivery are expected to contributeWe use it as a communication tool – clients, parentsInterestingly it was older staff who were most resistant to them – (felt they were being told to ‘suck eggs’)New process much more usefulPurposefully 360 degree- = continuous improvement concept ) ST theory – ownership, involvement, ‘owned’ by staff on the ground
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