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Agenda

1. A systems view of safety
2. Introduction to Root Cause Analysis (RCA)
3. RCA Techniques
4. Easy ways to integrate RCA into your existing safety programs
• Near miss reports
• Accident reports/ investigation
• Upset business conditions and other problem-solving opportunities

5. An example of RCA in action
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A Systems View of Safety

Utilizing:

Leveraging:

With the goal of:

• Scientific skills
• Technical skills
• Managerial skills

• Hazard identification
• Hazard analysis

• Elimination, control, or management 
of hazards throughout the life-cycle 
of a system, program, project or an 
activity or a product
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A Systems View of Safety
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Introduction to Root Cause Analysis

• Problem solving method
• A structured approach to identify factors resulting in harmful 

outcomes
• Main objective: uncover the “root cause” of a problem

• Does NOT assign blame to an individual
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What is a “Root 
Cause”
A correctable behavior, 
process, policy or 
environment; which, if 
altered, will reduce the 
probability of a harmful 
outcome reoccurring.
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Root Cause Analysis Examples

• Safety-based RCA: Accident investigation, OSH 
• Production-based RCA: Manufacturing, production-scale HazMat 

incidents
• Process-based RCA: Builds on production-based, but accounts for 

management and executive leadership
• Failure-based RCA: Engineering design
• Systems-based RCA: Encompassing, risk management, continuous 

improvement, aircraft crashes
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Root Cause Analysis Techniques

• Re-enactment/Re-construction
• Barrier analysis
• Change analysis
• Mathematical modeling (Bayesian inference)
• Fault-tree analysis
• Why-because analysis
• Five Whys
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Near Miss Reports

• Integrate into existing processes

• Require RCA at a predetermined 
level of risk (i.e., any near miss 
requiring work to stop).

• RCA team:
• Reporting employee
• OEHS professional
• Line management
• Safety committee accident 

investigation group
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Accident Reports & Investigations

• Dedicated section for cause of 
accident

• Require RCA at a predetermined 
level of consequence (i.e., OSHA-
recordable)

• Require RCA at a predetermined 
incident rate (i.e., 2 or more 
injuries of the same type)
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Upset Conditions and other
Problem-Solving Opportunities

Training issues Customer service issues Finance/purchasing 
issues
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The Five Whys

• Developed by Sakichi Toyoda
• Part of the Toyota Production System

• Responsible for driving sustainable growth, employee accountability, 
and continuous process improvement
• Kaizen, lean manufacturing, Six Sigma (6σ)

• Can be used all levels of employees
• Can be integrated into all job functions
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The Five Whys – An Example

• Pose a situation meriting further investigation
• List possible causes of said situation
• Our scenario: My car won’t start!
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The First Why

• Scenario: My car won’t start

• Why?

• Answer: My battery is dead
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The Second Why

• Scenario: My car won’t start
• Cause: My battery is dead

• Why?

• Answer: My alternator is not functioning
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The Third Why

• Scenario: My car won’t start
• Cause: My battery is dead
• Cause: My alternator is not functioning

• Why?

• Answer: My alternator belt is broken

2/4/21

16



2/4/21

9

The Fourth Why

• Scenario: My car won’t start
• Cause: My battery is dead
• Cause: My alternator is not functioning
• Cause: My alternator belt is broken

• Why?

• Answer: The alternator belt was beyond its useful service life
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The Fifth Why – A Root Cause

• Scenario: My car won’t start
• Cause: My battery is dead
• Cause: My alternator is not functioning
• Cause: My alternator belt is broken
• Cause: My alternator belt was beyond its useful service life

• Why?

• Answer: The vehicle was not maintained according to the manufacturer's 
recommended service schedule
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Why is this a Root Cause

• Scenario: My car won’t start
• Root Cause: The vehicle was not maintained according to the 

manufacturer's recommended service schedule

• Alterable behavior
• In the workplace: A management control, such as devising a process to ensure 

maintenance logs are kept and scheduled maintenance is preformed can be 
put in place to prevent the situation from arising again
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Limitations of RCA using the
Five Whys
• Different individuals can determine different root causes
• Relies on investigator’s current knowledge

• Tendency to settle on a single root cause
• Tendency to not “dig deep enough”
• Five iterations may be sufficient, however every incident will be different and 

command a different depth of investigation

• Too basic?
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Questions?

Nathan S. Fague, MS
Director of Safety & Security
Mystic Aquarium
nfague@mysticaquarium.org
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