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White Paper

Structured Thinking for Effective Root Cause Analysis 

EXECUTIVE SUMMARYEXECUTIVE SUMMARY

WHY ORGANIZATIONS USE FISHBONE DIAGRAMSWHY ORGANIZATIONS USE FISHBONE DIAGRAMS

Organizations routinely face operational challenges, customer concerns, process inefficiencies, and quality-
related issues. While there is often pressure to identify an immediate cause and implement a quick fix,
sustainable improvement requires a deeper understanding of the factors contributing to the problem.

The Fishbone Diagram, also known as the Ishikawa Diagram or Cause-and-Effect Diagram, is a widely used
root cause analysis tool that helps teams systematically explore and organize potential causes of a
problem. Contrary to a common misconception, the Fishbone Diagram does not identify or prove the root
cause. Instead, it provides a structured framework for identifying, visualizing, and evaluating possible
contributing factors.

Its greatest value lies in encouraging teams to move beyond assumptions and isolated viewpoints,
enabling a more comprehensive and collaborative approach to problem solving.

** the Fishbone Diagram helps teams organize potential causes so that true root causes can be
investigated and validated through evidence.

When a problem occurs, teams often react in one of two ways: 

Address the visible symptom without
understanding the underlying issue.

Focus on assigning blame rather than
understanding the system that created
the problem.
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HOW THE FISHBONE DIAGRAM WORKSHOW THE FISHBONE DIAGRAM WORKS

The Fishbone Diagram helps avoid both situations by encouraging structured thinking. Instead of asking
"Who caused the problem?", teams are guided to ask "What combination of factors contributed to the
problem?"

By categorizing potential causes, the tool promotes broader analysis and helps teams recognize that
business challenges are rarely the result of a single failure. More often, they arise from multiple
interconnected factors.

One of the most common categorization frameworks is the 6Ms, widely used in manufacturing and Six
Sigma methodologies:

Service-based and knowledge-driven organizations may adapt these categories to include People,
Process, Technology, Policy, Environment, and Data.

The specific categories may vary; however, the fundamental objective remains the same: to ensure that all
potential causes are considered before conclusions are drawn.

The diagram visually resembles a fish skeleton:

The head represents the problem or effect being analyzed. 

The spine serves as the central pathway. 

The bones represent categories of potential causes. 

Sub-branches identify specific contributing factors within each category. 

1

654

23

Man (People)MachineMaterial

Method Measurement 
Mother Nature
(Environment)

Skills, training,
staffing, behavior

Equipment,
technology, systems

Inputs, supplies,
resources

Processes, procedures,
workflows

Metrics, monitoring,
reporting

External conditions,
surroundings



Organizations use Fishbone Diagrams because they help:

Improve Problem Understanding

The visual structure encourages teams to explore issues from multiple perspectives
instead of focusing on a single assumption. 

Promote Cross-Functional Collaboration

Different functions often see different aspects of the same problem. Bringing diverse
viewpoints together leads to a more complete understanding.

Encourage Structured Brainstorming

The categorization framework prevents discussions from becoming random and ensures
all potential areas are examined. 

Support Continuous Improvement Initiatives

Fishbone Analysis is commonly used within quality management, Lean, and Six Sigma
programs to identify opportunities for process improvement. 

Reduce Bias Toward Quick Fixes

By requiring teams to investigate multiple potential causes, the tool helps avoid premature
conclusions. 

KEY BENEFITS KEY BENEFITS 
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An important principle of Fishbone Analysis is that every identified cause is initially treated as a hypothesis.

The diagram is not evidence. It is a structured collection of possibilities that require validation through:

For this reason, Fishbone Analysis is often considered a starting point for investigation rather than the final
answer.

A HYPOTHESIS-DRIVEN APPROACH A HYPOTHESIS-DRIVEN APPROACH 

 Data analysis Customer feedback

Process reviews Performance metrics

Observations Subject matter expertise 
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While highly valuable, the Fishbone Diagram should not be viewed as a stand-alone solution.

LIMITATIONS AND CONSIDERATIONSLIMITATIONS AND CONSIDERATIONS
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Potential Causes Are Not Proven Causes 

Every item included in the diagram is
a potential contributor, not a

confirmed root cause.

Evidence and data must be used to
determine whether the cause

actually influences the problem.

Results Depend on Participant Knowledge 

The quality of the analysis is heavily
influenced by the people involved.

If important stakeholders are absent,
critical causes may never be
identified. 

Complex Problems Can Become
Overwhelming

Large-scale organizational issues may
generate numerous branches and sub
causes, making the diagram difficult to

interpret and prioritize.
Lack of Prioritization 

The Fishbone Diagram does not indicate
Cause severity
Probability of occurrence
Business impact 
Relative importance
Additional analytical techniques are
often required to assess and prioritize
causes. Risk of Confirmation Bias 

Once categories and assumptions are
documented, teams may

unintentionally focus on evidence that
supports their initial thinking while

overlooking alternative explanations.

To mitigate this risk, teams should remain open-minded and validate findings objectively.



Measure
Collect and validate

relevant data.

Improve 
Implement solutions to
address validated causes.
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The Fishbone Diagram and the 5 Whys methodology are often used together because they address
different aspects of problem analysis.

Used independently, each approach has limitations.

A Fishbone Diagram can identify many possible causes without determining which one is most significant.

A standalone 5 Whys exercise may focus too narrowly on one explanation and overlook other contributing
factors.

Together, they provide a balanced approach to root cause analysis.

FISHBONE DIAGRAM AND THE 5 WHYS: COMPLEMENTARY TOOLSFISHBONE DIAGRAM AND THE 5 WHYS: COMPLEMENTARY TOOLS

ROLE IN SIX SIGMA DMAICROLE IN SIX SIGMA DMAIC

Within the Six Sigma DMAIC framework, the Fishbone Diagram is most commonly used during the Analyze
phase. 

During the Analyze phase, Fishbone Diagrams help teams generate hypotheses and guide further
investigation. Validation occurs through data and analysis rather than through the diagram itself.

Define 
Clearly define the

problem.

Control 
Sustain improvements
and monitor results.

Analyze 
Identify and investigate

potential causes.

DMAIC
Framework

Fishbone Diagram  5 Whys

Provides breadth of investigation. Provides depth of investigation. 

Explores multiple categories of
causes simultaneously.

Follows a specific causal path
through repeated questioning.

Generates a comprehensive list of
possibilities.

Helps uncover underlying process
failures.
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COMMON VARIATIONS OF THE FISHBONE DIAGRAMCOMMON VARIATIONS OF THE FISHBONE DIAGRAM

 PRACTICAL EXAMPLE: INVESTIGATING LATE DELIVERIES  PRACTICAL EXAMPLE: INVESTIGATING LATE DELIVERIES 

Problem Statement 

Customer complaints regarding late deliveries have increased significantly over the past month.

The team develops a Fishbone Diagram and identifies the following possible causes:

These variations allow organizations to adapt the technique to different business contexts.

Initially, traffic congestion appears to be the most obvious explanation.

However, analysis of traffic data over the past six months reveals that congestion levels have remained
relatively stable.

This evidence suggests that traffic is unlikely to be the primary driver of the issue. 

Variant 

Category 

Purpose

Potential Cause 

Process Fishbone 

Method 

Reverse Fishbone 

Machine 

People

Measurement

Environment

CEDAC (Cause-and-Effect Diagram
with the Addition of Cards)

Desired-Result Fishbone

Organizes causes around process steps

Organizes causes around process steps

Starts with a desired outcome and
identifies enabling factors

Delivery tracking application frequently
crashes 

High driver turnover

 Limited visibility into stop-level delays

Increased traffic congestion

Integrates improvement actions into the
analysis

Supports strategic planning and goal
achievement initiatives
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CONCLUSIONCONCLUSION

The team then investigates the Method category using the 5 Whys technique:

The true value of the Fishbone Diagram is not the visual diagram itself, but the disciplined thinking it
encourages.

By helping teams explore multiple perspectives, challenge assumptions, and consider systemic influences,
the tool creates a structured pathway toward effective root cause analysis.

Successful organizations use Fishbone Diagrams not as a means of finding immediate answers, but as a
framework for asking better questions, gathering evidence, and making informed decisions.

When combined with data-driven validation techniques and complementary tools such as the 5 Whys, the
Fishbone Diagram becomes a powerful enabler of continuous improvement, operational excellence, and
informed problem-solving.

For more information
Contact: info@skill-mine.com
Visit us: skill-mine.com

Skillmine Technology Stay Connected

Drivers are falling behind schedule. 

Stops are taking longer than expected.

There is no standard route planning process.

Drivers create routes independently. 

Ownership of route planning has not been formally defined.

The Fishbone Diagram identified several plausible causes, but only data and deeper analysis revealed
the most likely root issue. 

This example demonstrates a critical principle: 
Fishbone Diagrams generate informed hypotheses; they do not validate root causes.

Why are deliveries late? 

Why are they falling behind schedule?

Why are stops taking longer? 

Why is route planning inconsistent? 

Why are routes created independently? 

Outcome

https://www.linkedin.com/company/skillminetech/
https://www.youtube.com/channel/UCnprBRri55leW9shBwXQS5A
https://www.instagram.com/skillminetechnology/

	The Fishbone Diagram helps avoid both situations by encouraging structured thinking. Instead of asking "Who caused the problem?", teams are guided to ask "What combination of factors contributed to the problem?"
	By categorizing potential causes, the tool promotes broader analysis and helps teams recognize that business challenges are rarely the result of a single failure. More often, they arise from multiple interconnected factors.
	HOW THE FISHBONE DIAGRAM WORKS
	The diagram visually resembles a fish skeleton:
	The head represents the problem or effect being analyzed.
	The spine serves as the central pathway.
	The bones represent categories of potential causes.
	Sub-branches identify specific contributing factors within each category.
	One of the most common categorization frameworks is the 6Ms, widely used in manufacturing and Six Sigma methodologies:
	Material
	Machine
	Man (People)
	Inputs, supplies, resources
	Equipment, technology, systems
	Skills, training, staffing, behavior

	Mother Nature (Environment)
	Method
	Measurement
	Processes, procedures, workflows
	Metrics, monitoring, reporting
	External conditions, surroundings
	Service-based and knowledge-driven organizations may adapt these categories to include People, Process, Technology, Policy, Environment, and Data.
	The specific categories may vary; however, the fundamental objective remains the same: to ensure that all potential causes are considered before conclusions are drawn.


	A HYPOTHESIS-DRIVEN APPROACH
	An important principle of Fishbone Analysis is that every identified cause is initially treated as a hypothesis.
	The diagram is not evidence. It is a structured collection of possibilities that require validation through:
	Data analysis
	Process reviews
	Observations
	Customer feedback
	Performance metrics
	Subject matter expertise
	For this reason, Fishbone Analysis is often considered a starting point for investigation rather than the final answer.

	KEY BENEFITS
	Organizations use Fishbone Diagrams because they help:
	Improve Problem Understanding
	The visual structure encourages teams to explore issues from multiple perspectives instead of focusing on a single assumption.

	Promote Cross-Functional Collaboration
	Different functions often see different aspects of the same problem. Bringing diverse viewpoints together leads to a more complete understanding.

	Encourage Structured Brainstorming
	The categorization framework prevents discussions from becoming random and ensures all potential areas are examined.

	Support Continuous Improvement Initiatives
	Fishbone Analysis is commonly used within quality management, Lean, and Six Sigma programs to identify opportunities for process improvement.

	Reduce Bias Toward Quick Fixes
	By requiring teams to investigate multiple potential causes, the tool helps avoid premature conclusions.


	LIMITATIONS AND CONSIDERATIONS
	While highly valuable, the Fishbone Diagram should not be viewed as a stand-alone solution.
	Potential Causes Are Not Proven Causes
	Every item included in the diagram is a potential contributor, not a confirmed root cause.
	Evidence and data must be used to determine whether the cause actually influences the problem.

	Results Depend on Participant Knowledge
	The quality of the analysis is heavily influenced by the people involved.
	If important stakeholders are absent, critical causes may never be identified.

	Complex Problems Can Become Overwhelming
	Large-scale organizational issues may generate numerous branches and sub causes, making the diagram difficult to interpret and prioritize.

	Lack of Prioritization
	The Fishbone Diagram does not indicate  Cause severity Probability of occurrence Business impact  Relative importance
	Additional analytical techniques are often required to assess and prioritize causes.

	Risk of Confirmation Bias
	Once categories and assumptions are documented, teams may unintentionally focus on evidence that supports their initial thinking while overlooking alternative explanations.
	To mitigate this risk, teams should remain open-minded and validate findings objectively.


	FISHBONE DIAGRAM AND THE 5 WHYS: COMPLEMENTARY TOOLS
	The Fishbone Diagram and the 5 Whys methodology are often used together because they address different aspects of problem analysis.
	Fishbone Diagram
	Provides breadth of investigation.
	Explores multiple categories of causes simultaneously.
	Generates a comprehensive list of possibilities.

	5 Whys
	Provides depth of investigation.
	Follows a specific causal path through repeated questioning.
	Helps uncover underlying process failures.
	Used independently, each approach has limitations.
	A Fishbone Diagram can identify many possible causes without determining which one is most significant.
	A standalone 5 Whys exercise may focus too narrowly on one explanation and overlook other contributing factors.
	Together, they provide a balanced approach to root cause analysis.


	ROLE IN SIX SIGMA DMAIC
	Within the Six Sigma DMAIC framework, the Fishbone Diagram is most commonly used during the Analyze phase.
	Analyze  Identify and investigate potential causes.
	Measure Collect and validate relevant data.
	Improve  Implement solutions to address validated causes.
	DMAIC Framework
	Define  Clearly define the problem.
	Control  Sustain improvements and monitor results.
	During the Analyze phase, Fishbone Diagrams help teams generate hypotheses and guide further investigation. Validation occurs through data and analysis rather than through the diagram itself.


	COMMON VARIATIONS OF THE FISHBONE DIAGRAM
	Variant
	Process Fishbone
	Reverse Fishbone
	CEDAC (Cause-and-Effect Diagram with the Addition of Cards)
	Desired-Result Fishbone

	Purpose
	Organizes causes around process steps
	Starts with a desired outcome and identifies enabling factors
	Integrates improvement actions into the analysis
	Supports strategic planning and goal achievement initiatives
	These variations allow organizations to adapt the technique to different business contexts.


	PRACTICAL EXAMPLE: INVESTIGATING LATE DELIVERIES
	Problem Statement
	Customer complaints regarding late deliveries have increased significantly over the past month.
	The team develops a Fishbone Diagram and identifies the following possible causes:

	Category
	Method
	Machine
	People
	Measurement
	Environment

	Potential Cause
	Organizes causes around process steps
	Delivery tracking application frequently crashes
	High driver turnover
	Limited visibility into stop-level delays
	Increased traffic congestion
	Initially, traffic congestion appears to be the most obvious explanation.
	However, analysis of traffic data over the past six months reveals that congestion levels have remained relatively stable.
	This evidence suggests that traffic is unlikely to be the primary driver of the issue.
	The team then investigates the Method category using the 5 Whys technique:

	Why are deliveries late?
	Drivers are falling behind schedule.

	Why are they falling behind schedule?
	Stops are taking longer than expected.

	Why are stops taking longer?
	There is no standard route planning process.

	Why is route planning inconsistent?
	Drivers create routes independently.

	Why are routes created independently?
	Ownership of route planning has not been formally defined.

	Outcome
	The Fishbone Diagram identified several plausible causes, but only data and deeper analysis revealed the most likely root issue.
	This example demonstrates a critical principle:  Fishbone Diagrams generate informed hypotheses; they do not validate root causes.


	CONCLUSION
	The true value of the Fishbone Diagram is not the visual diagram itself, but the disciplined thinking it encourages.
	By helping teams explore multiple perspectives, challenge assumptions, and consider systemic influences, the tool creates a structured pathway toward effective root cause analysis.
	Successful organizations use Fishbone Diagrams not as a means of finding immediate answers, but as a framework for asking better questions, gathering evidence, and making informed decisions.
	When combined with data-driven validation techniques and complementary tools such as the 5 Whys, the Fishbone Diagram becomes a powerful enabler of continuous improvement, operational excellence, and informed problem-solving.
	For more information Contact: info@skill-mine.com Visit us: skill-mine.com


