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1 Objectives

This document provides information on common incident investigation techniques which may be used for managing incidents of any kind and including safety incidents, near misses, environmental incidents, non-conformances, improvement opportunities and regulatory breaches.

The incident management approach follows this basic six step approach 


2 Techniques for Gathering Evidence
2.1 The 4P System

It is critical to gather evidence from an early stage as the quality of evidence will diminish with age.  In addition the individuals responsible for the initial response need to be mindful of preserving the evidence as much as possible.

In the process of gathering evidence consider the 4P system

1) Positions – of people, equipment, materials and the environment

2) People – include statements from witnesses and people involved

3) Parts – consider machinery, tools and other mechanical components

4) Paper – consider administrative controls such as training, procedures and records 
2.2 Photos

If a camera is available at an early stage of an incident, provided it is safe to do so Photographic evidence should be gathered.  Where a scene needs to be modified in order to secure the scene photographic evidence should be taken if possible to do so.  During later investigation photographs can complement written statements or other evidence.
2.3 Interviews

The investigator should interview those individuals present at the incident, those involved with the initial response and those responsible for operating, maintaining and managing machinery, processes or projects.  This should assist with identifying the events surrounding (leading up, during and immediately after) an incident.  As interviews are verbal accounts of an individuals experience of a situation it should be remembered that statements are not facts and corroboration of accounts should be sought.  Corroboration can be in other forms of evidence such as photos and sample results.   
2.4 Expert assessments

Expert assessments can assist with understanding the incident especially where the incident investigator lacks expert knowledge of the process or equipment implicated in the incident.  An expert assessment by an external party can provide fresh insight where employees may be too closely involved to take an objective viewpoint.   
2.5 Sampling

Sampling is a form of data collection intended to provide objective scientifically sound information as opposed to interviews which can result in perspectives skewed by personal opinion.  Sampling may not be able to provide chronological information for example in the event of a soil contaminant.  In addition being a sample this may not be able to completely disprove a something as the sampling process can miss the evidence.  Types of sampling may include: soil, air or water sampling; drug and alcohol testing; record auditing; etc.  
3 Techniques for Analysing Evidence

The objective in analysing the evidence it to identify the events which lead to the incident occurring.  In identifying the causes of the incident we can attempt to prevent the incident occurring again.  In most situations there are several contributing factors or causes leading to an incident. It may therefore be necessary to address more than one causal factor.  The cause is often referred to as the root cause as the process if identifying what really went wrong often requires drilling down through layers of symptoms or effects in order to identify the causes.

3.1 5 whys

3.1.1 How it works

Why-Why works by repeatedly asking the same question of a problem, breaking down the cause or solution into more and more explicit elements. At each stage, there can be multiple answers to the ‘Why’ questions, which results in a hierarchical tree-structure.

Making this tree visible gives several advantages:

· It allows a group of people to share the mental model of the situation and hence work more harmoniously on it.

· It allows re-examination of parts of the analysis, so you can change, remove or add to it at any time. This supports the non-linear way in which we tend to think.

· It allows you to consciously not to follow some paths, digging only into the most likely areas.
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Figure 1: 5 Why’s

3.2 Ishikawa or fishbone diagrams
The Fishbone Diagram, traditionally used for finding causes of problems, can be attached to anything to show a hierarchical set of factors that affect the item to which it is attached. In this way, it can be used for annotation, exploration and expansion  of a wide range of diagrams, leading to an improvement in the understanding and communication of the diagram.

3.2.1 How does it work?

A Fishbone Diagram, more properly called a Cause-Effect Diagram (and also sometimes called an Ishikawa Diagram, after its originator) is basically a simple way of showing a hierarchy, or tree. The standard use of the Fishbone Diagram is to show causes of a known effect, as in Fig. 1.
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Figure 2: Ishikawa or Fishbone Diagram
3.3 Cause and effect analysis 
What makes a fishbone a fishbone is the angling of the arrows which gives the diagram a 'fishy' appearance. This is simply a pragmatic ploy, used to help fit new text in around existing text.

The use of a hierarchy is an important consideration, as it acknowledges that causes are not simple, with each cause often being caused by one or more other causes. It is often those lower level causes (the 'root' causes) which are the real culprits. Fixing the root cause is almost always better than fixing the symptom.

These principles of hierarchy and angled arrows need not be the sole preserve of  the Cause-Effect Diagram – they can be exported for use with other diagrams. This is illustrated below, where a Flowchart is annotated with potential problem areas.
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Figure 3: Cause Effect Diagram
3.4 Failure Mode Effects Analysis
Failure Mode Effects Analysis, or FMEA as it is commonly called, is a simple method for finding out the real cost of potential failures in any product or system.

FMEA can be used during design or later analysis of a product or process to help identify potentially significant failure risks. For example, an engine casing may be found to be at risk of cracking under harsh vibration or an order entry system may lose customer details if the wrong computer key is pressed.

It is a scalable tool that can be used to examine failures in complete systems, subsystems or on individual components. The level and depth of analysis should depend on what is being examined and on the importance of finding all key risks.

3.4.1 How does it work?

Failures in products or processes can often occur in unexpected and unpleasant ways, such as when an electrical failure results in your car catching fire and burning to the ground. Such potentially catastrophic problems may be identified before they occur by using a simple series of questions.

First of all, the item that can fail is selected. Then the ways in which it can fail (the failure modes) are identified simply by asking, 'How can this fail?'. Finally, the real cost of potential failure is identified by asking 'What could happen as a result of this failure?. This is the failure effect which results from the failure mode.
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Figure 4: Failure Mode and Effects Diagram
Deciding on which failure effect is the most important is not always easy, so 'criticality' measurement is often used. This simply includes a consideration the probability of the effect occurring, often in combination with other measures of importance, such as a customer-allocated severity figure. FMECA (where the C stands for 'criticality') is the proper name, but it is still often referred to with the generic name of FMEA.

3.5 Systematic Cause Analysis Technique (SCAT) 
Systematic Cause Analysis Technique (SCAT) is a method that has been developed by the International Loss Control Institute (ILCI), that can be used to determine the root causes of accidents and incidents once a description of the sequence of events has been determined.
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Figure 5: SCAT Analysis
3.5.1 How does it work?
The systematic cause analysis technique is based on a five-step fault tree that leads the investigator through a set of pre-determined questions. The yes/no questions are designed so that the investigator is led to a next set of questions. 
Step 1
In the first step the investigator is required to collect evidence in five categories, namely people evidence, position evidence, paper evidence, parts evidence and re-enactment of the accident. Once the evidence has been collected, this step requires the investigator to evaluate the loss potential if the accident is not controlled. This is one of the few accident investigation models that attempt to introduce risk assessment principles into the investigation, however, the loss potential or severity of an accident used here, is only one of the factors considered during a typical risk assessment.
Step 2
Step two of the investigation requires the investigator to identify the agency from a list of general agencies such as equipment, machinery, electricity or explosive devices, to mention only four of the twenty-five common agencies. If the agency cannot be found here, a further list of sixteen occupational hygiene agencies, that include dust, fumes, noise and radiation, can be consulted..
Step 3

In step three the investigator is required to identify the so-called immediate or direct causes from two lists, one for sub-standard acts and the other for sub-standard conditions. These lists respectively contain twenty-one and sixteen options and include items such as "operate equipment without authority" and "use of unsafe/sub standard equipment" under acts, with "inadequate warning systems" and "sub-standard material" under conditions.
Step 4
Step four requires the investigator to identify the so-called underlying or basic causes of the accident. In this step the system divides the underlying/basic causes into three categories namely personal factors, job factors and natural factors. The investigator is required to answer a list of two hundred and one questions in thirteen categories. 
Step 5
During step five the investigator is required to identify control actions needed. The guiding questions take the investigator back to the safety management system elements and require him to make recommendations that will impact on these.
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