Causal Analysis Methodology Selection Guidance

	METHODOLOGY
	WHEN 

TO USE
	ADVANTAGES
	DISADVANTAGES

	See Guidance on What-If Analysis in the Hazard Analysis SA. 

(Low complexity-level methodology)
	Use for simple issues. Events/conditions where causes are somewhat evident.  
	Simple;  

User-friendly;

Cost effective.
	Not normally appropriate for complex issues.

Good only for relatively simple systems; it

will not usually pick up multiple failures or synergistic effects.

	See Five Whys in the Causal Analysis Methodologies exhibit.
(Low complexity-level methodology)
	Use for simple issues. Events/conditions where causes are somewhat evident.  
	Simple to use.

Can determine relationship between different root causes.


	No real structure to questioning beyond why did this happen.

	See Brainstorming in the Causal Analysis Methodologies exhibit.
(Low complexity-level methodology)
	When several system experts/operators are available to assist.
	Simple to use.

Does not require a lot of time.

Cost effective.


	Based on experience and opinions of team members. May be swayed by dominant participant.

Lacks specific structure.

	See Expert Judgment in the Causal Analysis Methodologies exhibit.
(Low complexity-level methodology)
	When specific expertise is enough to make a root cause determination.
	Quick and cost effective.
	Limited to a single person’s judgment.

	See Guidance on Barrier Analysis in the Hazard Analysis SA.

(Moderate complexity-level methodology)
	Use to identify barrier and equipment failures and procedural or administrative problems.  
	Provides a systematic approach.

Simple;

Visual.


	Requires familiarity with the process to be effective (works well in conjunction with ECFA).

	See Guidance on Change Analysis in the Hazard Analysis SA.

(Moderate complexity-level methodology)
	Use when cause is obscure. Especially useful in evaluating equipment failures where changes in maintenance, procedures, personnel, and design precipitated incident. 
	Simple 6-step process.

Can be focused on part of a system.
	Limited value because of danger of accepting wrong, "obvious" answer.

	See Events and Causal Factors Analysis (ECFA) in the Causal Analysis Methodologies exhibit.

(Moderate complexity-level methodology)

	Use for multifaceted problems with long or complex causal factor chain.  

Use when sequence of discrete events lead to incident.
	Provides a visual display of analysis process. Identifies probable contributors to each event/condition.
	Time-consuming and requires familiarity with process to be effective.

	See Guidance on Fault Tree Analysis in the Hazard Analysis SA.

(High complexity-level methodology)
	Use for complex issues where a systemic approach is necessary and documentation is required.  For example: failure of cryogenic systems, electrical systems, and control systems. 
	Produces tabulated hierarchy of causes with specific identification of root cause(s).
	May require significant training for proper use and interpretation or use of a trained facilitator.

	See Management Oversight and Risk Tree (MORT) Analysis in the Causal Analysis Methodologies exhibit.

(High complexity-level methodology)
	For complex system failures and/or serious injury/fatality or high- value property damage.
	Process is extremely robust and involves consideration of all potential causes.

Identifies management system weaknesses.
	May require significant training for proper use and interpretation or use of a trained facilitator. Very time/resource intensive.

	See TapRooT® in  the Causal Analysis Methodologies exhibit.

(High complexity-level methodology)
	For complex system failures and/or serious injury/fatality or high- value property damage.
	Process is extremely robust and involves consideration of all potential causes.

Identifies management system weaknesses.
	May require significant training for proper use and interpretation or use of a trained facilitator. Very time/resource intensive.


Causal analysis may be implemented by using low-complexity level methods to determine if the assumption of isolated (nonprogrammatic) noncompliance is valid. The responsible individual or designee may determine that additional, moderate-complexity level analysis may be necessary because of potential for programmatic impact. If programmatic noncompliance is evident, high-complexity level analysis is recommended. The analytical methodologies noted in the chart are only recommended. The responsible individual or designee may decide to use a higher complexity level methodology for a lower level noncompliance or the lower complexity level methodology for the higher level noncompliance. The Line Manager may enlist the support of personnel from other organizations who are trained and/or experienced in causal analysis methodologies, to help facilitate the analysis.

Ultimately, the responsible individual must achieve a comfortable level of certainty that causes have been correctly determined.  
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