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Six Sigma and Beyond Thomas Pyzdek

Considering Constraints
The theory of constraints helps pick winning projects.

lutely no impact on net profit. One approach
uses the theory of constraints (TOC) to de-
termine which project(s) to pursue.

Every organization has constraints,
which come in many forms. When a pro-
duction or service process has a resource
constraint, the sequence of improvement
projects should be identified using very
specific rules. According to Eliyahu M.
Goldratt, the rules are:
1. Identify the system’s constraint(s). See
if you can identify the system constraint

in Figure 1. The an-
swer is printed at the
end of this column.
This fictitious com-
pany produces only
two products, P and
Q. The market de-
mand for P is 100

units per week, and P sells for $90 per unit.
The market demand for Q is 50 units per
week, and Q sells for $100 per unit. As-
sume that A, B, C and D are workers who
have different, noninterchangeable skills
and that each worker is available for only
2,400 minutes per week (8 hours per day,
5 days per week). For simplicity, assume
there’s no variation, waste or similar prob-
lems in the process.
2. Decide how to exploit the system’s
constraint(s). Look for Six Sigma projects
that minimize waste of the constraints. For
example, if the constraint is the market
demand, we should look for Six Sigma
projects that provide 100-percent on-time
delivery. If the constraint is a machine, fo-
cus on reducing setup time, eliminating
scrap and keeping the machine running as
much as possible.
3. Subordinate everything else to the deci-
sion made in step 2. Choose Six Sigma
projects that maximize throughput of the
constraint. First choose projects to elimi-
nate waste from downstream processes;

I f you choose the wrong projects it’s pos-
sible to make big “improvements” in
quality and productivity that have abso-

once the constraint has
been utilized to create
something, we don’t
want to lose it to some
blunder downstream.
Then choose projects to
ensure that the constraint
is always supplied with
adequate nondefective
resources from upstream
processes. We pursue
upstream processes last
because they have slack
resources, so small
amounts of waste up-
stream that are detected
before reaching the con-
straint are not damaging to throughput.
4. Elevate the system’s constraint(s). El-
evate means “Lift the restriction.” Often the
projects pursued in steps 2 and 3 will elimi-
nate the constraint. If the constraint con-
tinues to exist after performing steps 2 and
3, look for Six Sigma projects that provide
additional resources to the constraint.
These might involve, for example, purchas-
ing additional equipment or hiring addi-
tional workers with particular skills.
5. If, in the previous steps, a constraint has
been broken, go back to step 1. If the con-
straint has been lifted, you must rethink the
entire process. Returning to step 1 takes
you back to the beginning of the cycle.

The TOC approach is superior to tra-
ditional total quality management project
selection. For example, consider the data
in Table 1. If you apply Pareto analysis
to scrap rates, you would begin with Six
Sigma projects that reduced the scrap
produced by Worker A. In fact, assum-
ing the optimum product mix, Worker A
has about 25-percent slack time, so the
scrap loss can be made up without shut-
ting down Worker B, who is the con-
straint. The TOC would suggest that the
scrap loss of Worker B and the down-
stream processes C and D be addressed

first, the exact opposite of what Pareto
analysis recommends.

Of course, you’ll still need to perform
cost-benefit analyses, and you should es-
timate the probability of the project’s suc-
cess. But by using the TOC you’ll at least
know where to look first for opportunities.
I’ll discuss how to select an optimum set
of projects from these opportunities in a
future column.

Exercise: Determine how many of
products P and Q should be made to maxi-
mize profit from the system shown in
Figure 1. Assume fixed costs of $6,000 per
week. For the solution, go to www.pyzdek
.com/best-schedule.htm.
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Process Scrap Rate
A 8%

B 3%

C 5%

D 7%

Table 1: Process Scrap Rates

 

 

 

Figure 1: A Simple Process with a Constraint
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Answer: The system constraint is Worker B.


