
“How to get the most out of Your incident investigations” 

  

Jeffrey Olsson will present on how to get the most out of incident investigations as he 

asks “How do we dig deeper?”  Jeff will show you a framework of ideas and concepts 

that are aligned with the science of accident causation. Understanding the various 

systems that work behind the scenes in your workplace will help your investigators to 

clearly explain how the incident occurred in the first place. It also enables your 

investigators to ask the right questions that will generate corrective actions that are both 

meaningful and effective in preventing future incidents.  

 As Jeff Says, “A good investigations doesn’t happen by accident. It is a carefully 

scripted process. Planning is the key.”   

 



 CAUSE 

ANALYSIS  

Getting the most 
out of your Incident 

Investigations 



Examples of  

Organizational Incidents vs “Not” 
Not Organizational 

 Slipped while walking on 

public sidewalk 

 Strain after opening a 

filing cabinet 

 Employee hit by drunk 

driver/car at cross walk  

 Vehicle rear ended while 

stopped at a red light 

(limited barriers, and 

protocols in place) 

 

Organizational  

 Crane failure 

 Electrocution when lock 

out system failed 

 Power Line contact 

approach limits were 

violated 

 Equipment operator not 

trained after funding for 

training was diverted 

 Commercial Jet runs out 

of fuel  

 



More Examples of  

Organizational Failures 

 NASA – Columbia 

 NASA – Challenger 

 Fukushima 

 Chernobyl 

 Three Mile Island 

 Teton Dam 

 Ford Pinto 

 



Determining what is an 

“Organizational Incident” and what 

is not.  
Individual Accidents 

 Frequent 

 Limited consequences 

 Limited causes 

 Slips trips and lapses 

 Short History 

Organizational Accidents 

 Rare 

 Widespread 

consequences 

 Many barriers of defense 

 Multiple causes 

 Judging and deciding 

 Long History 

 A process to manage is in 

place 

 



A model of organizational 

Incidents 

Some holes due 

to active failures 

of systems 

Some holes due 

to due to latent 

conditions 

Successive layers of defenses,  

barriers, and safeguards. 



You need a process that is 

“scripted” in order to be thorough 
Pro’s 

 Thorough 

 Systematic 

 Can be updated if 

deficient 

 Digs deep into process 

 Based on good science 

and causation models 

 Very consistent results 

 Produces corrective 

actions that actually 

reduce incident frequency 

/severity 

 

Con’s 

 Harder to learn process 

 Hard to convince others 

to use process 

 Low level incidents take 

longer to investigate with 

limited difference 

between “gut” based 

investigations 

 If ignored results can be 

tragic… 

 

 



CAUSE ANALYSIS  - Overview of MH process 

Evaluation of loss potential 

Type of contact or near contact 

Immediate/direct causes 

Basic/underlying causes 

Areas for Corrective Action 

Description of accident/incident 



What we will talk about today 

• Introduce a systematic approach to 
investigation 

• Review Hydro’s Loss Causation Model 

• Identify causes and control activities 

• Determine necessary control actions 

• Discuss the benefits 



OBJECTIVE 

To understand a simple technique 
valuable in determining if an 
investigation of an  accident or 
incident has been thorough enough 



1. … is an indication that the safety system is incomplete and not as 
effective in controlling these unwanted events as we want it to be. 

 (agree)  (disagree) 
 

2. … could cause or has caused problems for the company or 
individuals within the company when post-event follow-up 
meetings have occurred both with the company’s people and with 
outsiders. 

 (agree)  (disagree) 

Not having a system to check on the thoroughness of high 
potential accidents/incident investigations … 



3. … has caused or could cause a significant waste of time or effort 
because people use haphazard methods to determine investigative 
effectiveness. 

 (agree)  (disagree) 

 

4. … has caused or could cause unnecessary psychological stress for 
people who want to do a good job in determining investigation 
thoroughness but aren’t sure how to go about it. 

 (agree)  (disagree) 

Not having a system to check on the thoroughness of high 
potential accidents/incident investigations … 



5. …could cause Basic Causes to go unrecognized. 
 (agree) (disagree) 
 
6. …could cause “critical” areas requiring Corrective Action to go 

unrecognized. 
 (agree)  (disagree) 

Not having a system to check on the thoroughness of 
high potential accidents/incident investigations … 



REASONS FOR POOR CAUSE IDENTIFICATION 

• Failure to do a good investigation 

• Failure to take enough time 

• Failure to use a systematic approach 



REASONS FOR POOR CAUSAL IDENTIFICATION 

• Lack of method for checking results 

• Identifying only obvious causes 

• Many causes easy to overlook 

• Some causes difficult to identify 

• Causes selected haphazardly 



LOSS CAUSATION MODEL 

- Bird, Germain,  Loss Control Leadership 



LOSS 

Lack of 
Control 

Basic 
Causes 

Immediate 
Causes 

Incident  
 

Unintended 
Harm or 
Damage 

 

Loss 

 People 

 Property 

 Process 

 Environment 



• People 
• Personal injury or occupational illness 

• Property 
• Damage to equipment or facilities 
• Includes fire 

• Process 
• Waste or contamination of materials 
• Disruption of work 

• Environment 
• Environmental damage through inadvertent releases to air, 

water, land 

• Damage can range from: 

• Catastrophic to insignificant 

• Death and destruction to slight injury 



INCIDENT 

 Caught in 
 Caught between 
 Contact with 
 Overstress 
 Equipment failure 
 Environmental release 

Common Types of Contacts 

 Struck against 
 Struck by 
 Fall to 
 Fall on 

Lack of 
Control 

Basic 
Causes 

Immediate 
Causes 

Incidents  
 

Event 
 

Loss Incident 



IMMEDIATE CAUSES 

Lack of 
Control 

Basic 
Causes  

 

Loss Incident 

 Substandard acts/practices 

 Substandard conditions 

Substantial 
Acts/Practices 

 
Substandard 
Conditions 

Immediate 
Causes 



•Substandard Acts/Practices 

• Failure to warn 

• Failure to obey rules 

• Failure to follow 
procedure 

• Removing safety 
devices 

• Improper lifting 

• Failure to use 
personal protective 
equipment 

• Servicing operating 
equipment 

• Horseplay 

 



•Substandard Conditions 

• Inadequate guards and 
barriers 

• Inadequate personal 
protective equipment 

• Defective tools and 
equipment 

• Congestion 

 

• Inadequate warning 
system 

• Disorder 

• Excessive exposure 

• Inadequate ventilation 

• Inadequate illumination 



• It is essential to consider substandard acts 
and conditions as Immediate Causes, or 
potential sources of accidents 

• They are not true problems, only symptoms 

• And we don’t stop there…. 



PRINCIPLE OF MULTIPLE CAUSES 

Accidents and other problems are 
seldom, if ever, the result of a single 
cause. 



3 Reasons why Accidents can be Repeated
  

• All of the causes are not identified 

• Only Immediate Causes are identified 

• Inadequate corrective actions 

 

To be an effective safety manager, you need 
to find all the causes, large and small, 
Immediate and Basic 



The Difference between … 

Immediate Causes 

—  Symptoms 

• Patient temperature 105 F 

• Cause is “Fever” 

Basic Causes 

—  Fever is caused by infection 

—What was the infection caused by? Is there a 
preventative measure?  Behaviour? 



BASIC CAUSES 

Lack of 
Control 

Immediate 
Causes  

 

Loss Incident 

 Personal factors 
 Job/system factors 

Basic 
Causes 

Personal 
Factors 

 
Job/System 

Factors 



Personal Factors 

• Inadequate physical or mental ability 

• Lack of knowledge 

• Lack of skill 

• Stress 

• Improper motivation 

• Abuse or misuse 



Job/System Factors 

• Inadequate leadership 

• Inadequate engineering 

• Inadequate purchasing 

• Inadequate tools and 
equipment 

• Inadequate maintenance 

• Inadequate work standards 

• Wear and tear 

• Inadequate 
communications 



Principle of Multiple Causes applies 

here… 

• Immediate Causes are usually the result 
of multiple Basic Causes 

• But… Basic Causes are not the 
beginning of Loss Causation sequence 

 

The real origin is… 



LACK OF CONTROL 

Basic 
Causes 

Immediate 
Causes  

 

Loss Incident 

 Inadequate system 

 Inadequate system standards 

 Inadequate compliance with standards 

Lack of 
Control 

Inadequate 
 System 
 Standards 
 Compliance 



LACK OF CONTROL 

Basic 
Causes 

Immediate 
Causes  

 

Loss Incident 

 Inadequate system standards 

Safety and Health system activities should have clear 
standards to assure the are done properly and 
continually.  They should include … 

Lack of 
Control 

Inadequate 
 System 
 Standards 
 Compliance 



SYSTEM STANDARDS 

• What is to be done? 

• How often is it to be 
done? 

• What quality is 
required? 

• Who is to do it? 

• Where is it to be done? 

• When is it to be done? 

• What records are kept? 

• What reviews are done? 



LACK OF CONTROL 

Basic 
Causes 

Immediate 
Causes  

 

Loss Incident 

 Inadequate system 

 Inadequate system standards 

Most often, Lack of Control is a result of … 

 Inadequate compliance with standards 

Lack of 
Control 

Inadequate 
 System 
 Standards 
 Compliance 



GAINING COMPLIANCE WITH STANDARDS 

• Communicate standards 

• Review and update standards 

• Reinforce performance to standards 

• Reeducate for understanding 

• Practice progressive discipline 



SOURCES OF LOSS AND CONTROL 

P 
E 
M 
E 

PEOPLE 

EQUIPMENT 

MATERIAL 

ENVIRONMENT 



PEOPLE 

The human element… 

• Includes line workers, management, 
engineers, contractors, maintenance, 
suppliers, visitors, customers, and the 
public 



EQUIPMENT 

The mechanical element… 

• Tools and machines 

• Fixed and mobile, including hand tools 

• Large numbers of potential loss exposure 



MATERIALS 

This element includes raw materials and 
supplies people process and use at work 

• Hazardous to people and property 

• Toxic, flammable, cryogenic, corrosive or 
explosive 



ENVIRONMENT 

This element includes the surroundings that 
affect the workplace 

• Buildings, facilities, weather, atmosphere, 
contaminants, lighting, heating, cooling, 
political, management, budget, labour, etc. 



LOSS CAUSATION MODEL 

-Bird, Germain,  Loss Control Leadership 



Tie it all together:  
How does Hydro do this?  

• How does Manitoba Hydro tie 
investigations into the Loss Causation 
Model? 



Step 1 

Write a description of the accident/incident 

Evaluation of: 

•  Loss Severity Potential 

• Major – Serious – Minor 

• Derived from cost of losses 
• Human Loss or Dollars  

• Whole range of losses could occur but only the 
most likely result is considered 



Description Of Incident:  
People      

Process/Operation 

Property   

Environment 

Evaluation of Loss Potential:  

Loss severity: 

High  

Medium  

Low 

Prob Recurrence: 

High  

Medium  

Low 

Freq of Exposure 

High  

Medium  

Low 

Type of event:  
Struck against 

Struck by 

Fall from Elevation 

Fall on Same Level 

Contact With _______ 

 

 

 

 

Caught In 

Caught on 

Caught between or Under 

Overstress, Overpressure, 

Overexertion, Ergonomic 

 

Abnormal Operation 

Product Contamination 

Equipment Failure 

Environmental Release 

 

 

 



Basic/Root Causes:  

Inadequate Physical / 

Physiological Capability 

Inadequate Mental / 

Psychological  Capability 

Physical Stress 

Mental Stress 

 

 

 

Lack of Knowledge 

Lack of Skill 

Improper Motivation 

Abuse or Misuse 

 

 

 

Personal Factors:  Job/System Factors:  

Inadequate Leadership 

Inadequate Engineering 

Inadequate Purchasing 

Inadequate Maintenance 

 

 

 

 

Inadequate Tools/ Equip 

Inadequate work standards 

Excessive wear/tear 

Inadequate communications 

 

 

Areas for Corrective Action: 
Leadership and 

Adminsitration 

Leadership Training 

Planned inspections and 

Maintenance 

Critical Task Analysis 

and procedures 

 

 

Incident Investigation 

Task Observation 

Emergency 

preparedness 

Rules and Work Permits 

 

 

Incident Investigation 

Task Observation 

Emergency 

preparedness 

Rules and Work Permits 

 

 



Step 2  

Evaluation of 

— Probability of Reoccurrence 
• High – Moderate – Low 

• Influenced by 

• Hazardous – how dangerous it is 

• Difficulty – how prone to quality, production and other 
problems in the task 

• Complexity of the situation 



Step 3 

Evaluation of 

— Frequency of Exposure 

• Extensive – Moderate – Low 

• Consider each of the four subsystems – P-E-M-E 

•  people, equipment, material and environment 

 



Step 4 

Define Type of Event 

— Includes a list of the most common types 
of events which could have brought about 
the accident/incident 

— Followed by numbers referring to 
Immediate/Direct Causes you should 
consider 



Step 5 

Lists Immediate/Direct Causes 

— Followed by numbers referring to the 

which basic causes you should consider 

 

Work across this section to identify critical 

Immediate/Direct Causes 



SCAT – Fourth Block 

Lists Basic/Root Causes 

— Followed by numbers referring to the 

Corrective Actions you should consider 

 Identify a list of Basic/Root Causes for 

each Immediate/Direct Cause 

Useful in deciding specific system 

control you need 



SCAT – Fifth Block 

Contains Areas for Corrective Actions 

— to correct majority of common 
accident/incident causes 

— Under each Action is a list describing 
specific activities that may be needed to 
gain control of Basic Causes 

— Three column box to check current status 



STATUS OF CURRENT CONTROL ACTIVITIES 

P: Is this activity a part of our system? Yes    or  No   

*If “No,” check “P” and begin 

 implementation of the missing activity. 

S: Are existing standards adequate? Yes    or  No   

*If “No,” check “S” and develop 

adequate standards. 

C: Is there full compliance with 

standards? Yes    or  No   

*If “No,” check “C” and develop 

means to ensure compliance. 



Exercise # 2 

 Break into Groups 4 – 6 people 

 Time - 10 – 20 minutes 

 Pick a spokesperson from each group 

 This Exercise deals with Immediate Causes 



IMMEDIATE CAUSES 

Lack of 

Control 

Basic 

Causes  

 

Loss Incident 

 Substandard acts/practices 

 Substandard conditions 

Substantial 

Acts/Practices 

 

Substandard 

Conditions 

Immediate 

Causes 



Exercise # 3 – Forklift Accident 

 Break into groups 

 Time – 15 minutes 

 Select all possible Immediate Causes 

associated with this accident 

—  whenever a substandard act is involved, drug or 

alcohol abuse is a possible Immediate Cause, and 

should be investigated even though there is no 

mention of drug or alcohol use 



Exercise # 4 – Forklift Accident 

 Select each Basic Cause for each Immediate 

Cause 

 Time – 20 Minutes 



Exercise # 5 – Forklift Accident 

 Select three (3) Basic Causes you identified 
and determine which Corrective Actions 
would be needed to control the Basic Causes 

 Based on Information available, answer the 
questions in the triple box 
Part of your system – Y or N 

Standards are adequate – Y or N 

Compliance with standards – Y or N 



FACTORS DETERMINING CONTROL ACTIONS 

1. Risk of further losses? 

2. Potential for other types of losses? 

3. Investigation quality? 

4. Extent of management participation? 

5. Funds available? 

6. Level of system excellence desired? 



GUIDE TO RISK DECISIONS 
1. Potential loss severity if an accident occurs: 

A — Major B — Serious C — Minor 

2. Probability that loss will occur: 

A — High B — Moderate C — Low 

3. Cost of recommended control: 

A — High B — Medium C — Low 

4. Degree of Control: 

A — Substantial B — Moderate C — Low 

(67 - 100%) (34 - 66%) (0 - 33%) 

5. What are the alternatives? 

6. Justification:  Why the control(s) suggested? 



SCAT BENEFITS 

 Excellent for checking investigation 

effectiveness 

 A system for analyzing and evaluating causes 

 A method for developing system 

effectiveness 

 Reinforces the Principle of Multiple Causes 

 A reminder of causes and control of 

accidental loss 



Exercise # 6 – Evaluating an 

Accident Report using SCAT 

Time – 20 minutes 



The end is that workers shall live to enjoy 

the fruits of their labor; that parents shall 

have the comfort of children in their old 

age; that spouses shall not be untimely 

bereaved; that children shall have 

parents; and that disabled persons who 

were once strong shall no longer be a by-

product of employment. 

“ 

” 


