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the process and are fact-driven, and they require the sup-
port of a firm’s managers and the collaboration of employ-
ees across different functions. Moreover, like TQM, Six 
Sigma projects also have specific financial targets, such 
as decreasing costs and increasing profits by a certain 
amount.

Six Sigma projects are led by a team of employees who 
have received extensive Six Sigma training. Depending on the 
extent of their training, the employees have the titles of Master 
Black Belts, Black Belts, or Green Belts. Green Belts typically 
solve lower-level quality problems, such as reducing minor 
process variations. Black Belts and Master Black Belts tackle 
broader quality issues, such as improving entire operations 
and processes. Master Black Belts have the most statistical 
training. They serve as in-house coaches to Black Belts and 
Green Belts and check to see that Six Sigma efforts are applied 
consistently across an organization.

The Six Sigma process itself consists of a sequence of five 
steps: define, measure, analyze, improve, and control (DMAIC). These are described below and illus-
trated in Figure 5.4.

1.	 Define. In this step, the project team determines the project’s viability, creates a map of the
process to be improved, and ensures that the people who are involved in it clearly understand
what needs to be done. During this step, the project team creates a project charter, a document
that identifies the project’s objective, expected timeline, budget, scope, and the key personnel
involved in the effort. The project charter also specifies how the project’s progress and ultimate
success will be evaluated. An important aspect of this step is identifying the critical-to-quality
(CTQ) features expected to have the greatest impact on quality.

2.	 Measure. During the measure step, the project team gathers data to describe the current state
of the process slated to be improved. The project team identifies existing defects and levels of
quality. The purpose of this step is to determine the extent of the disparities between the pro-
cess’s current performance levels and goals the organization has set for it.

3.	 Analyze. During this step, the project team evaluates the disparities found in the previous step
and analyzes their causes by identifying any problems that can lead to variation. Statistical
tools are used to identify the causes and to determine the relationship between the suspected
causes and their effects.

4.	 Improve. The project team makes improvements to existing processes during this step. Once
the improvements are in place, a test run of the improved process is conducted. The same data
obtained during the measure step are again gathered, and the two sets of data—those collected
prior to the improvement and those after it—are compared. By using
the appropriate statistical and data-analysis tools and charting tech-
niques, the project team ensures that quality performance of the pro-
cess has, in fact, improved sufficiently to meet the project’s quality 
goal and also uncover any shortcomings that may still exist.

5.	 Control. In the control step, the project team takes actions to see
that the variations in the process are permanently fixed and the qual-
ity improvements are sustained. Some of the tasks performed during
this step include setting up the monitoring procedure for the process’s
data on an ongoing basis and taking corrective action if its perfor-
mance begins to slip.

The Six Sigma DMAIC methodology should be used when there are qual-
ity problems with a company’s existing product or process. Nevertheless, 
what if, after optimizing the process or product using the DMAIC method-
ology, product quality still has not improved? What happens if the product 
or process is new to a company and there is no existing system to try to 
optimize? In those circumstances, an alternative Six Sigma method may be 
employed, referred to as the DMADV (Define, Measure, Analyze, Design, 
Verify) methodology. The five steps of the DMADV methodology are:18

TABLE 5.4: Quality at Various Sigma Levels

SIGMA LEVEL

DEFECTS 
PER MILLION 

OPPORTUNITIES 
(DPMO)

OVERALL 
PERCENTAGE OF 

ACCURACY

One Sigma (1 σ) 690,000 31.0%

Two Sigma (2 σ) 308,000 69.0%

Three Sigma (3 σ) 66,800 93.3%

Four Sigma (4 σ) 6,200 99.4%

Five Sigma (5 σ) 233 99.97%

Six Sigma (6 σ) 3.4 99.99966%

FIGURE 5.4: Six Sigma Steps
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Master Black Belt: 
employees who have 
received the most 
statistical Six Sigma 
training and serve as 
in-house coaches to 
Black Belts and Green 
Belts, checking to see 
that Six Sigma efforts 
are applied consistently 
across an organization

Black Belt: employees 
who have received Six 
Sigma training and, 
along with Master Black 
Belts, tackle broader 
quality issues, such 
as improving entire 
operations and processes


