how to do a fishbone root cause analysis

how to do a fishbone root cause analysis is a powerful problem-solving tool that helps teams
delve beyond surface-level symptoms to uncover the fundamental reasons behind an issue. By
systematically exploring potential causes, organizations can implement targeted and effective
solutions, preventing recurrence and driving continuous improvement. This comprehensive guide
will walk you through the entire process of conducting a fishbone root cause analysis, from its
origins and purpose to its practical application and interpretation. We will explore the different
categories typically used in a fishbone diagram, how to brainstorm effectively, and the crucial steps
involved in identifying and verifying the true root cause. Understanding this methodology is
essential for any professional seeking to enhance operational efficiency and address challenges
head-on.
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What is a Fishbone Root Cause Analysis?

A fishbone root cause analysis, also known as an Ishikawa diagram or a cause-and-effect diagram, is
a visual tool used to identify, explore, and display the potential causes of a specific problem or effect.
Developed by Dr. Kaoru Ishikawa in the 1960s, it gets its name from its distinctive shape,
resembling the skeleton of a fish. The "head" of the fish represents the problem or effect, and the
"bones" branching off the spine represent major categories of potential causes, with smaller "bones"
detailing specific contributing factors.

The primary objective of this structured approach is to move beyond simply treating symptoms and
instead pinpoint the underlying, fundamental reasons that are driving the issue. By doing so,
organizations can develop more sustainable and effective solutions that address the core of the
problem, rather than applying temporary fixes that might only mask the symptoms.



The Purpose and Benefits of Fishbone Diagrams

The purpose of employing a fishbone root cause analysis is multifaceted. It serves as a collaborative
brainstorming tool, encouraging a deep dive into all conceivable factors contributing to a problem.
This systematic exploration helps to prevent overlooking critical elements that might otherwise be
missed in a less structured discussion. The visual nature of the diagram makes complex relationships
between causes and effects easier to understand and communicate to diverse stakeholders.

The benefits of using fishbone diagrams are numerous and impactful. They foster teamwork and
shared understanding by bringing together individuals with different perspectives and knowledge.
This collaborative effort often leads to more comprehensive identification of root causes.
Furthermore, by focusing on root causes, organizations can achieve more effective and permanent
problem resolution, leading to reduced waste, improved quality, increased efficiency, and enhanced
customer satisfaction. It’s a proactive approach to problem-solving that drives continuous
improvement cycles.

Key Components of a Fishbone Diagram

A fishbone diagram is characterized by a clear structure designed to facilitate the systematic
exploration of causes. The central element is the "problem statement" or "effect," which is placed at
the "head" of the fish. This is the undesirable outcome or situation that the team aims to understand
and resolve. From this head, a central horizontal "spine" extends, representing the pathway to
potential causes.

Branching off this spine are diagonal lines, often referred to as the "major bones" or "categories."
These categories provide a framework for brainstorming potential causes and ensure a
comprehensive review. While the specific categories can vary depending on the industry or problem,
several common frameworks exist, providing a starting point for most analyses. Each major category
then branches out into smaller lines, representing specific contributing factors or sub-causes within
that broader category. This hierarchical structure allows for detailed exploration and organization of
ideas.

The 6 Ms of Manufacturing (and variations)

In manufacturing environments, a widely adopted framework for categorizing potential causes
within a fishbone diagram is the "6 Ms." This mnemonic helps teams systematically consider all
relevant areas that could contribute to a production-related problem. The six Ms are:

e Manpower (or People): This category focuses on human factors, such as operator error, lack
of training, fatigue, poor communication, or inadequate skills.

e Methods (or Processes): This examines the procedures and workflows in place. It includes
issues like incorrect operating procedures, inadequate work instructions, poor design, or
flawed inspection methods.

e Machines (or Equipment): This category addresses issues related to the machinery and
tools used in the process. It can include equipment malfunction, poor maintenance, incorrect
calibration, or outdated technology.



e Materials: This focuses on the raw materials, components, or supplies used in production.
Problems could stem from defects in materials, incorrect material specifications,
contamination, or improper storage.

e Measurement: This category relates to the accuracy and reliability of measurements taken
during the process. It includes issues with measuring tools, incorrect measurement
techniques, or faulty data collection.

e Mother Nature (or Environment): This encompasses external factors and the operating
environment. Examples include temperature fluctuations, humidity, lighting conditions, dust,
or other external influences.

Variations on the 6 Ms exist, sometimes including additional categories like Management or
Maintenance, depending on the specific context of the problem being analyzed in a manufacturing
setting. The goal remains to ensure a thorough exploration of all potential contributing factors.

The 4 Ps of Service (and variations)

For organizations operating in the service sector, a modified framework known as the "4 Ps" is often
more applicable for fishbone analysis. This set of categories helps service-oriented businesses
identify the root causes of service failures or customer dissatisfaction. The 4 Ps are:

e People: Similar to manufacturing, this focuses on the human element - employees, customers,
and their interactions. It can include staff training, attitude, communication skills, customer
behavior, or customer expectations.

* Processes: This refers to the service delivery system and operational procedures. Issues
might arise from inefficient service flows, unclear service standards, poor complaint handling,
or inadequate service design.

 Policies: This category examines the rules, guidelines, and procedures that govern service
delivery. Problems could be related to inflexible policies, unclear return policies, or policies
that don't meet customer needs.

e Premises: This addresses the physical environment where the service is delivered. It includes
factors like the cleanliness of the facility, accessibility, atmosphere, comfort, or availability of
resources.

Like the 6 Ms, variations exist, sometimes incorporating other Ps such as "Products" (if the service

involves a tangible product) or "Promotions" (if marketing and communication significantly impact

the service experience). The adapted categories ensure the analysis remains relevant to the service
industry's unique challenges.



The 8 Ps of Marketing (and variations)

In the realm of marketing, a fishbone diagram can be exceptionally useful for understanding why a
particular marketing campaign may not be performing as expected or why a product isn't selling.
The "8 Ps" framework provides a comprehensive structure for identifying potential causes in this
domain. These are:

e Product: Issues related to the product itself, such as quality, features, design, branding, or
perceived value.

e Price: Concerns about the pricing strategy, including affordability, competitiveness, value
perception, or pricing models.

¢ Place (Distribution): Problems with how the product or service reaches the customer, such
as distribution channels, availability, logistics, or retail presence.

e Promotion: Effectiveness of marketing communications, including advertising, public
relations, sales promotions, social media engagement, and messaging.

e People: The human elements involved in marketing and customer interaction, such as the
sales team, customer service representatives, or the target audience's perception.

¢ Process: The procedures involved in marketing and sales, including the customer journey, the
sales process, lead nurturing, and follow-up.

e Physical Evidence: Tangible aspects that customers experience, such as website design,
packaging, store layout, or brand collateral.

¢ Productivity and Quality: The efficiency and effectiveness of marketing operations and the
quality of the output, including campaign performance metrics and return on investment.

These 8 Ps offer a robust framework for dissecting marketing challenges. However, depending on
the specific marketing problem, teams might adapt or add to these categories to create a more
tailored and effective analysis.

Step-by-Step Guide: How to Do a Fishbone Root Cause
Analysis

Performing a fishbone root cause analysis is a structured process that requires collaboration and
focused thinking. Following these steps will help your team effectively identify the underlying causes
of a problem.

Step 1: Define the Problem Clearly

The very first and arguably most critical step is to articulate the problem statement precisely. A
vague problem leads to a vague analysis. The problem statement should be specific, measurable,



achievable, relevant, and time-bound (SMART) if possible, and it will form the "head" of your
fishbone diagram. For instance, instead of "Sales are low," a clearer problem statement might be
"Average daily sales revenue decreased by 15% in Q3 compared to Q2."

Step 2: Gather Your Team

A fishbone analysis is most effective when conducted by a cross-functional team that brings diverse
perspectives and expertise. Include individuals who are directly involved in the process or area
where the problem is occurring. This ensures a comprehensive understanding of the operational
realities and potential contributing factors. Facilitation is key; a skilled facilitator can guide the
discussion, ensure everyone participates, and keep the team focused.

Step 3: Draw the Fishbone Framework

Begin by drawing a horizontal line representing the spine of the fish. At the right end of this line,
write your clearly defined problem statement in a box, forming the "head." Then, draw diagonal lines
branching off the spine, representing the main categories of potential causes. Choose a relevant
framework (e.g., 6 Ms, 4 Ps, 8 Ps, or custom categories) based on the nature of the problem. Label
each of these major branches with the chosen category name.

Step 4: Brainstorm Potential Causes within Categories

With the framework in place, the team brainstorms potential causes for the problem, fitting them
into the appropriate category branches. Encourage open and uninhibited idea generation. For each
major category, ask "Why might this be happening?" or "What could be causing this within this
category?" Write down every idea as a smaller branch stemming from the main category bone. This
is where detailed exploration is crucial.

For example, if the problem is "Machine breakdown," and the category is "Machines," potential
causes might include "worn-out parts," "lack of lubrication," "operator misuse," or "inadequate
preventive maintenance schedule." Continue this process for all major categories, delving into sub-
causes as needed. Don't censor ideas at this stage; capture everything.

Step 5: Analyze and Prioritize Potential Causes

Once the brainstorming is complete, the team reviews all the listed causes. The goal is to identify the
most likely culprits. This can be done through discussion, voting, or by using prioritization matrices.
The team should critically assess each potential cause: Is it plausible? Is there any evidence to
support it? Does it directly link back to the problem?

Often, teams will rank or score potential causes based on their perceived likelihood and impact. This
helps to narrow down the focus for the next crucial step, preventing the team from getting lost in too
many possibilities. Discussions should be grounded in facts and experience rather than assumptions.



Step 6: Identify and Verify the Root Cause

Based on the prioritization, select the most probable root causes for further investigation. The key is
to ask "Why?" repeatedly for each identified cause until you reach a fundamental reason that, if
addressed, would prevent the problem from recurring. This is often referred to as the "5 Whys"
technique, which can be applied to individual branches of the fishbone diagram.

Verification is critical. This involves gathering data, conducting experiments, or observing the
process to confirm that the identified root cause is indeed responsible for the problem. Without
verification, you risk implementing solutions for the wrong reasons. For instance, if you suspect a
specific machine part is the root cause, you might inspect that part, check its usage logs, or replace
it to see if the problem disappears.

Step 7: Implement Solutions and Monitor

Once the root cause(s) have been identified and verified, the team can develop and implement
targeted solutions. These solutions should directly address the root cause. After implementation, it's
essential to establish a monitoring system to track the effectiveness of the solutions and ensure the
problem does not resurface. This iterative process of analysis, solution, and monitoring is central to
continuous improvement.

Best Practices for Effective Fishbone Analysis

To maximize the effectiveness of your fishbone root cause analysis, consider these best practices.
Firstly, ensure you have a clearly defined and agreed-upon problem statement. Ambiguity here will
derail the entire process. Secondly, select a diverse and knowledgeable team. The richer the
collective experience, the more comprehensive the analysis will be. Thirdly, use a facilitator who can
guide the session, encourage participation, and keep the team on track and focused.

Another vital practice is to encourage thorough brainstorming without immediate judgment. All
ideas should be captured initially. Subsequently, use data and facts to support or refute potential
causes during the analysis phase. Avoid making assumptions without any evidence. Finally,
remember that the fishbone diagram is a tool to initiate problem-solving; the real work lies in
verifying the root cause and implementing effective, sustainable solutions. Continuous review and
refinement of the process itself will also yield benefits over time.

Common Pitfalls to Avoid

Several common pitfalls can hinder the effectiveness of a fishbone root cause analysis. One of the
most frequent is a poorly defined problem statement. If the problem is too broad or vague, the
analysis will likely be unfocused and unproductive. Another pitfall is insufficient team participation;
if only a few individuals dominate the discussion, crucial perspectives might be missed.

Teams sometimes jump to conclusions or solutions too quickly, without adequately exploring all
potential causes. This can lead to treating symptoms rather than root causes, resulting in recurring
problems. Furthermore, relying solely on brainstorming without subsequent data verification is a
significant error. Without evidence to support the identified causes, the analysis remains
speculative. Finally, failing to implement solutions or to monitor their effectiveness renders the



entire exercise pointless. The analysis must lead to actionable outcomes and follow-up.

In conclusion, mastering how to do a fishbone root cause analysis empowers individuals and teams
to systematically dissect complex issues and arrive at their fundamental origins. By embracing the
structured approach, utilizing appropriate category frameworks, fostering collaborative
brainstorming, and rigorously verifying findings, organizations can move beyond superficial fixes to
implement lasting improvements. The fishbone diagram is more than just a visual tool; it's a catalyst
for deeper understanding and more effective problem-solving, contributing significantly to
operational excellence and continuous growth.

Q: What is the primary purpose of a fishbone root cause
analysis?

A: The primary purpose of a fishbone root cause analysis is to visually identify, explore, and display
all potential causes of a specific problem or effect, moving beyond surface-level symptoms to
uncover the fundamental reasons driving the issue.

Q: When should I use a fishbone diagram in my problem-
solving process?

A: You should use a fishbone diagram early in the problem-solving process, after you have clearly
defined the problem but before you start developing solutions. It's most effective when you need to
understand the complex interplay of factors contributing to an issue.

Q: What are the most common categories used in a fishbone
diagram?

A: The most common categories depend on the context. For manufacturing, the 6 Ms (Manpower,
Methods, Machines, Materials, Measurement, Mother Nature) are frequently used. For service
industries, the 4 Ps (People, Processes, Policies, Premises) are common, and for marketing, the 8 Ps
(Product, Price, Place, Promotion, People, Process, Physical Evidence, Productivity/Quality) are often
applied.

Q: How do I ensure my team brainstorms effectively for a
fishbone analysis?

A: To brainstorm effectively, create a safe environment where all ideas are welcomed without
immediate judgment. Encourage team members to build on each other's ideas and ask "why"
repeatedly to delve deeper. Using prompts related to each category can also stimulate thinking.

Q: How do I differentiate between a symptom and a root cause



in a fishbone analysis?

A: A symptom is the observable problem or effect, while a root cause is the fundamental reason that,
if eliminated, would prevent the problem from occurring. You can often distinguish them by asking
"why" the symptom is happening. The answer to that question is likely a cause, and continuing to ask
"why" for the causes will eventually lead you to the root cause.

Q: What is the role of data in a fishbone root cause analysis?

A: Data is crucial for verifying potential causes. While brainstorming generates possibilities, data
collection and analysis are necessary to confirm which of these possibilities are actual root causes.
Without data verification, the analysis remains speculative.

Q: Can I customize the categories in a fishbone diagram?

A: Yes, absolutely. While standard frameworks like the 6 Ms or 4 Ps are useful starting points, you
should customize the categories to best fit the specific problem and industry you are analyzing. The
goal is to ensure all relevant areas of potential causation are covered.

Q: What happens after I identify the root cause(s) using a
fishbone diagram?

A: After identifying and verifying the root cause(s), the next step is to develop and implement
targeted solutions that directly address these root causes. It's also essential to monitor the situation
to ensure the problem is resolved and doesn't reappear.
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