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FIGURE 6.13: Determining Process Quality on the Six Sigma Scale
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Revisiting Six Sigma: Calculating Six Sigma Quality of a Process
For some organizations, such as those in the health-care industry, operating at the 3σ quality level can 
be too risky. For example, at the 3σ quality level, there will be at least 20,000 prescriptions incorrectly 
filled, and 15,000 babies accidentally dropped by doctors and nurses each year. It is precisely for this 
reason that Motorola (Schaumburg, IL) invented the Six Sigma quality program. Recall that the goal 
of a Six Sigma effort is to produce no more than 3.4 defects in a million opportunities. In a Six Sigma 
process, a defect is defined as anything that falls outside of customer specifications limits (USL and 
LSL). This means 99.9997% of the time the value of a quality characteristic should be between six 
standard deviations of the mean and the lower or upper specification limit. Thus, once the specifica-
tion limits are established, the quality level of a process on the Six Sigma scale can be calculated by 
determining the distance between the mean and the specification limits in terms of the actual standard 
deviation of the process. This concept is illustrated in Figure 6.13.

To calculate the Six Sigma level of any process, we can use the following equation:

(USL – Mean)	 (Mean – LSL)
Sigma quality level = ————————  or  ————————

σ	 σ

The percentage of defects from the process can be calculated using the Standard Normal Distribution 
Tables in Appendix A at the end of this book or by using Microsoft Excel (Microsoft Corporation, 
Redmond, WA) and the following formula:

Percentage of Defectives = (1 – NORMSDIST (Process σ))

EXAMPLE 6.8: The customers of a pizza delivery shop expect their pizzas to be delivered within 20
to 30 minutes. To improve its customer service levels, the shop collected past data on delivery times 
and found that the average delivery time was 27 minutes with a standard deviation of 3 minutes. 
What is the Six Sigma quality level of this pizza delivery process and the percentage of late deliveries?

SOLUTION

Upper Sigma quality level = 
USL Mean−

=
−

=
σ

30 27
3

1

Lower Sigma quality level = 
Mean LSL−

=
−

=
σ

27 20
3

2 33.

The low values of 1 and 2.33 indicate that the distance between the mean of the process and the 
upper and lower specification limits are 1 and 2.33 standard deviations, respectively. Therefore, 
the current pizza delivery process is not operating at the Six Sigma quality level. Both the average  
delivery times and the variation in delivery time need to be reduced. Because we are interested only 


