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Waste Management Problem Solving Leadership 



	Data Analysis Techniques
	Identifying the cause of the problem is the first step to fixing it.


	CAUSE & EFFECT
	


	Introduction SEQ CHAPTER \h \r 1


Cause-and-effect analysis is one of the most used problem solving tools of quality circles around the world. The technique was invented in 1950 by Professor Kaoru Ishikawa, an engineering teacher at the University of Tokyo. Ishikawa wanted a way to demonstrate that even very complex problems could be broken down into their component parts for detailed analysis and concentrated problem solving.

Iskikawa, by the way, has been called by many the father of quality circles in Japan. His “fishbone” diagrams are called “Ishikawa Diagrams” by some people, instead of Cause-and-Effect diagrams, in honor of his important contribution.

C&E diagrams are actually quite easy to build and to use. That may be why they’re so popular. Simplicity, as you know, is not the same thing as simple-minded. Simplicity means clarity… and getting things clear is right at the heart of problem-solving.

There are two kinds of C&E analysis: (1) the most-used kind, is called “cause enumeration,” (2) the other kind is called “process cause-and-effect.”  This outline describes the construction and uses of both kinds of diagrams.

	The “Fishbone Formation” SEQ CHAPTER \h \r 1


The “fishbone formation”

The fishbone formation you see below shows the finished shape of a regular, or cause enumeration-type, C&E diagram.

The effect (or “problem”) is named, as specifically as possible, in the box at the right. Then a long horizontal arrow is drawn to the box. From this long line, or backbone, the main “ribs” are identified by the possible kinds or categories or causes. In the example below, these categories are labeled according to the “4 Ms” – a popular place for quality circles to start their thinking. Other categories, however, may also be used, and may be more appropriate for the kind of problem you’re working on.

The smaller bones – Ishikawa himself calls them twigs on the branches – are added for each possible cause identified. In other words, if “defective purchased parts” was named as a possible cause of the problem, it would get its own twig on the main branch labeled “materials.”

When the whole diagram is complete, every possible cause is included, connected by arrows to show their relationships to each other and to the problem.

Where do C&E diagrams fit into quality circles? After, say, a Pareto analysis has identified a problem to work on. That’s a good time to use C&E analysis to organize the problem into workable pieces; in other words, to take a good look at the problem in terms of all its possible causes.

C&E analysis works in tandem with brainstorming. These diagrams are not to be built by one or two people working alone. Their value is in organizing the vast quantity of possible causes that might be suggested by the brainstorming group, including outside experts and others who may be able to name possible causes for further study and analysis.
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Remember, the purpose of the C&E diagram is to identify all possible causes. A brainstorming group can do this much more thoroughly than an individual can.
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