
Determining Strategic Six Sigma Metrics 
By Forrest W. Breyfogle III 

Society of Manufacturing Engineers (SME) 

E-mail Newsletter (January 2003) 

 

There is no "one size fits all" metric applicable to every six sigma project. Effective metrics are 
cross functional. They provide a holistic view of the process and contribute insight to the project 
team. Many resources can be wasted if six sigma metrics are not applied wisely and 
subsequently used to orchestrate improvement activities. The goal is “fire prevention" as opposed 
to "fire fighting.” Unfortunately, much confusion exists relative to the metrics of Six Sigma. 

Examining the sigma quality level. A basic goal of a six sigma program might be to produce at 
least 99.99966% quality at the process step or part level within an assembly. This translates to no 
more than 3.4 defects per million parts or process steps if the process mean were to shift by as 
much as 1.5. If, for example, there was on the average one defect for an assembly that contained 
40 parts and four process steps, practitioners might consider that the assembly would be at a four 
sigma quality level, since the number of defects in parts per million is: (1/160)(1x 106) 6210.  

 A sigma quality level metric can be deceiving. Determining the number of opportunities for any 
given process can be dramatically different between individuals. For example, one process might 
have a 50% defective unit rate and a sigma quality level much greater than six, while another 
process might have a 0.01 percent defective unit rate and have a sigma quality level much worse 
than six.  

To illustrate this, first consider the counting of opportunities for failure within a computer chip as 
junctions and components. The sigma quality level metric for this situation typically leads to a 
very large number of opportunities for failure for a given computer chip; hence, a very high sigma 
quality level is possible even when the defective rate per unit is high. Compare this situation to 
another situation where there were only a very few number of components or steps required for a 
process. The sigma quality level metric for this situation typically leads to a very low number of 
opportunities for failure. Hence, a very low sigma quality level metric is possible even when the 
defective rate per unit is low.  

The sigma quality level includes a value of plus or minus 1.5 to account for typical shifts and drifts 
of the mean. The sigma quality level relationship also is not linear. In other words a percentage 
unit improvement in parts per million (PPM) defect rate (or defect per million opportunity) rate 
does not equate to the same percentage improvement in the sigma quality level; the improvement 
from 4.1 to 4.2 sigma quality level is not the same as improvement from 5.1 to 5.2 sigma quality 
level. 

The sigma quality level metric can only be determined when there are specifications. 
Service/transactional applications do not typical have specifications like manufacturing does. 
When a sigma quality level is forced within a service/transactional situation this can lead to the 
fabrication of specifications and alterations of these specifications to make the numbers look 
good. 

Using process capability indices. Another Six Sigma metric that is used to describe how well a 
process meets requirements is process capability. A six sigma quality level process is said to 
translate to process capability index values for Cp and Cpk requirement of 2.0 and 1.5 
respectively. Unfortunately there is also much misunderstanding with this metric. 



Computer programs often will not even give the same process capability answer for a given set of 
data. Some programs consider the standard deviation to be short-term, while others consider 
standard deviation to be long-term. In fact, Implementing Six Sigma: Smarter Solutions using 
Statistical Methods (Breyfogle, Wiley, New York, NY, 1999) describes eight different approaches 
that could be used to determine standard deviation. 

We believe that a wise approach to implementing six sigma is not to force a sigma quality metric 
within the various groups and/or projects within an organization. It is most important to use the 
right metric for any given situation. However, we must also note that we believe that it is essential 
that the sigma quality level metric be included, along with the other six sigma metrics, within all 
six sigma training. The positive, negative, and controversial aspects of each metric should be 
covered within the training so that organizations can more effectively communicate with their 
customers and suppliers.  

Often customers and suppliers ask the wrong question relative to six sigma and other metrics. 
When an organization understands the plusses and minuses of each metric they can work with 
their customers and/or suppliers to direct their efforts toward the best metric for a given situation 
rather than reacting to issues that result from “mandated” metrics that makes no sense.  

Care must be taken that the training an organization receives in six sigma metrics is not sugar 
coated or avoided. In addition to the wise selection of metrics, six sigma training should also 
address the wise use of statistical methodologies, providing insight to how one can best 
determine what is truly causing a problem.  
For more discussion on this topic, go to http://www.smartersolutions.com/html/implement.htm for a longer 
version of this article called “The Six Sigma Implementation Process.” 
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