
 

 

CH 4:  Problem solving Tools & techniques 
 

 

Defining a problem accurately, root cause analysis is one of the most important 

elements of problem-solving in quality management. That’s because if you’re not 

aiming at the right target, you’ll never be able to eliminate the real problem that’s 

hurting quality. So which type of root cause analysis tool is the best one to use? 

Manufacturers have a range of methods at their fingertips, each of which is 

appropriate for different situations.  

 

 
 

 

1. Pareto Chart 

 

A Pareto chart is a histogram or bar chart combined with a line graph that groups 

the frequency or cost of different problems to show their relative significance. The 

bars show frequency in descending order, while the line shows cumulative 

percentage or total as you move from left to right. Pareto analysis is a formal 

technique useful where many possible courses of action are competing for 

attention. In essence, the problem-solver estimates the benefit delivered by each 

action, then selects a number of the most effective actions that deliver a total 

benefit reasonably close to the maximal possible one. 

 



 

 

 
 

The Pareto chart example above is a report from layered process audit 

software that groups together the top seven categories of failed audit questions for 

a given facility. Layered process audits (LPAs) allow you to check high-risk 

processes daily to verify conformance to standards. LPAs identify process 

variations that cause defects, making Pareto charts a powerful reporting tool for 

analyzing LPA findings. 

Pareto charts are one of the seven basic tools of quality described by quality 

pioneer Joseph Juran. Pareto charts are based on Pareto’s law, also called the 80/20 

rule, which says that 20% of inputs drive 80% of results. 

 

2. Fishbone Diagram 

 

A fishbone diagram sorts possible causes into various categories that branch off 

from the original problem. Also called a cause-and-effect or Ishakawa diagram, a 

fishbone diagram may have multiple sub-causes branching off of each identified 

category. 

 

The categories typically include:  

✓ People: Anyone involved with the process  

✓ Methods: How the process is performed and the specific requirements for 

doing it, such as policies, procedures, rules, regulations and laws  

✓ Machines: Any equipment, computers, tools, etc. required to accomplish the 

job  



 

 

✓ Materials: Raw materials, parts, pens, paper, etc. used to produce the final 

product  

✓ Measurements: Data generated from the process that are used to evaluate its 

quality  

✓ Environment: The conditions, such as location, time, temperature, and 

culture in which the process operates  

 

Fishbone Diagrams which are also referred to as cause and effect diagrams, are 

a problem solving and fault finding tool which facilitates the thought process in 

dissecting an issue or problem into a standard four contributing sources from 

which users than think of possible causes of the problem. It is a very useful tool 

and can be used to analyze problems within operations, supply chain, or any other 

areas of a business. Below on this page we have carried out a fish bone diagram 

problem solving exercise step by step.  

 

Step 1:  

Before starting a fish bone diagram as part of any problem solving or kaizen 

initiative, the problem statement must be well defined. For this example we will 

use the following problem statement:  

 

Customer orders for custom mountain bikes are delivered 4 weeks later than 

regular mountain bikes. 

 

Step 2:  

Once the problem statement has been defined, production, warehouse and supply 

chain data relating to the product in question may be collected in this case to better 

identify possible causes. This will make the process of checking the possible 

causes and theories a lot easier.  

 

Step 3:  

The next step is to draw the fish bone diagram including the possible cause and the 

four standard problem sources. The four possible sources are:  

 

Machinery and Equipment 

Materials 
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Methods 

People 

 

This can be seen below:  

 
 

Step 4:  

For each problem source, the user must brainstorm and think of possible causes 

and hypothesis related to that source. The production and supply chian data 

collected in step 2 can be very helpful in this step. This can be seen below:  

  

Step 5:  
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For each of the causes identified in the step above the same thought process is 

repeated as in step 4 to try and identify the root cause of each cause. This process 

is similar to the 5 whys approach of problem solving.  

  

Step 6:  

Each possible root cause or hypothesis is checked for validity with support 

from production, warehouse, and other data collected along the supply chain to 

verify its validity or rule the possible cause asa credible one. Once this process has 

been completed a handful of possible causes will be proved valid. These should 

provide a focus area to address in order to eliminate the problem, issue, or seize the 

opportunity named in the problem statement.  

 

3. Brainstorming 

 

Brainstorming as an approach or technique can be an effective way of generating 

many ideas on a specific issue which can then be filtered and reviewed to 

determine which idea or approach is the most appropriate. 

Brainstorming as a technique is most effective with groups of between 8 and 12 

people performed in a relaxed environment. 
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History of Brainstorming 

Brainstorming is a technique often used by groups, but can be done alone 

(although this is not as effective) to generate a large number of ideas for the 

solution of a problem. 

The technique was first documented in the late 1930s by Alex F Osborn in his 

book called Applied Imagination. In this publication Osborn proposed that groups 

could double their creative output with brainstorming. 

While brainstorming has grown over the years to become a popular group problem 

solving and creativity technique, there has been little evidence of its effectiveness 

for enhancing either quantity or quality of ideas generated. 

Although traditional brainstorming does not necessarily increase the productivity 

of groups (as measured by the number of ideas generated), it often provides 

benefits, such as boosting morale, enhancing work enjoyment, and improving team 

work. 

  

Purpose of Brainstorming 

Creative group facilitation technique that encourages participation from all group 

members. 

 

 

 

 



 

 

Why should a Pareto Chart be used?  

 

You can think of the benefits of using a Pareto Charts in economic terms. A Pareto 

Chart breaks a big problem down into smaller pieces, identifies the most 

significant factors, shows where to focus efforts, and allows better use of limited 

resources. You can separate the few major problems from the many possible 

problems so you can focus your improvement efforts, arrange data according to 

priority or importance, and determine which problems are most important using 

data, not perception.  

A Pareto Chart can answer the following questions:  

 

 What are the largest issues facing our team or business?  

 What 20% of sources are causing 80% of the problems?  

 Where should we focus our efforts to achieve the greatest improvements?  

 

 

When should a Pareto Chart be used?  

 

A Pareto Chart is a good tool to use when the process you are investigating 

produces data that are broken down into categories and you can count the number 

of times each category occurs. A Pareto diagram puts data in a hierarchical order, 

which allows the most significant problems to be corrected first. The Pareto 

analysis technique is used primarily to identify and evaluate nonconformities, 

although it can summarize all types of data. It is the perhaps the diagram most 

often used in management presentations. 


