
ularly when multiple process blocks

appear adjacent to one another. This

setup isn’t earth-shattering, but elim-

inating it is helpful. 

Notice the list of input variables.

They should be familiar, because

they represent the typical categories

(also known as the 6Ms) of the main

bones in a fishbone diagram. 

You’ll note some authors include

management as another category

and call the list the 7Ms. Using the

6M’s as a structured approach pro-

vides some assurance that few

inputs will be overlooked. 

Table 1 (p. 60) identifies each of the

M’s, along with alternative terminol-

ogy that might be used in service or

transaction based industries, for

example. Commentary and insight

about each M also has been included.

One important aspect regarding

input variables not visible in Figure

1 is their classification. Classifying

input variables helps practitioners

focus on those inputs that are con-

trollable and guides practitioners

away from spending time and ener-

gy on those that are not. 

An example of a common classifica-

tion scheme is shown in Table 2 (p. 61).

Reviving the Process Map by T.M. Kubiak

ecently, I was conducting a

series of project reviews at a

client site. Several Green Belt

(GB) teams, their project Black Belts

(BBs) and Champions, and two

Master Black Belts (MBBs) participat-

ed in the reviews.

Toward the end of the reviews, I qui-

etly leaned over to one MBB and asked

why the teams were using basic flow-

charts instead of process maps. The

MBB nonchalantly replied that process

mapping took too much time and basic

flowcharts were much easier to use

and understand for all concerned. 

Imagine my surprise! Here was an

MBB essentially discounting the use of

one of Six Sigma’s most fundamental

tools. Concerned by this, I spoke with

several different colleagues later that

same week only to find they have

noticed the same alarming trend.

They, too, were being told that: 

• Flowcharts are easier to build.

• Process maps take longer to com-

plete.  The delays hamper the

ability to show results quickly.

• Teams don’t like all the details

associated with process maps. The

process maps seemed cluttered.

After reflecting on this input, my

initial reaction was to conclude that I

was drawing too fine a distinction

between flowcharts and process

maps. Should I really care? After all,

didn’t they both use the same sym-

bols? Didn’t both depict the flow of

the process and define the decisions

that have to be made? The answer, of

course, was a resounding yes.

Still unsettled and uncomfortable

with pushing my concern aside so

quickly, I continued to ponder the

issue. Process maps reveal much more

about a process than flowcharts do,

and they provide the GB team and

project BB with more guidance.

Process maps address the key founda-

tional concept of Six Sigma: the con-

cept of Y = f(X), or simply, outputs are

a function of inputs.

You’re saying to yourself, “Hey, we

all know this. Let’s move on.” At

some cognitive level, this might be

true. Perhaps the basic concept of

process maps has not been sufficient-

ly internalized by practitioners,

allowing it to become an underused

tool, perceived as being inefficient

and cumbersome. Instead, it should

be the foundational concept.

Categorizing and Classifying
Process Input Variables

Let’s explore the basic anatomy of

a process map, as shown in Figure 1.

Input variables, the X’s, flow into a

transform function called a process.

One or more desired outputs flow

from the process.

Notice the inputs appear below the

flow line while outputs appear

above the flow line. This is simply a

matter of aesthetics. 

Otherwise, inputs and outputs

appearing on the same line would

significantly clutter the map, partic-

R
Often overlooked, 
this tool is essential 
for any Six Sigma 
project.
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Demonstrating the Y = f(X) ConceptFIGURE 1

Any
process

Inputs (X’s) Outputs (Y’s)

• Machines
• Manpower
• Materials
• Measurements
• Methods
• Mother Nature

• Y1
• Y2
 .
 .
 .
• Yn

Transform function

Outputs are typically
placed above the
process flow line.

Inputs are typically
placed below the
process flow line.

Don’t forget
to classify the

input variables.
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The 6Ms: Useful Categories When Thinking About Input VariablesTABLE 1

Input (X) Alternate 
Terminology Comment

Machines Equipment Machines or equipment do not need to be costly or even high-tech. Don’t overlook the basics.
For example, service and transactional based processes might include the use of simple
devices such as a stapler or a highlighter. When considering input variables of this nature, it 
is often helpful to develop a list of tools required.

Manpower People Human type resources might take various forms such as skilled technicians, engineers or
administrative personnel. Even highly automated processes occasionally might call for human
support when preventive or corrective maintenance or actions are required.

Materials Materials Materials might include raw materials or even intermediate subassemblies. Materials are often
consumed or transformed during the execution of a process.

Measurements Measurements Always remember to ensure the measurement system is capable. If a measurement system is
considered capable when it isn’t, erroneous results might occur. This might include overlooking
true critical input variables or concluding some variables are critical when they are not. 

Methods Processes Processes come in all shapes and sizes. They might be well defined or very loosely defined. In
the context of a manufacturing environment, there is a category of processes known as special
processes.

Mother 
Nature

Environment Variables in this category can be associated with an internal or external environment. This is an
important distinction, particularly when determining whether such variables are noise variables.
For example, temperature and humidity would likely be considered controllable variables when
the underlying process takes place in a clean room environment. However, if process is con-
ducted outdoors, temperature and humidity  might be considered noise variables. They might be
impossible or too costly to control.
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Classifying Input VariablesTABLE 2

Variable 
Designation

Type of 
Variable Comment

C Controllable The process owner has control of these variables, regardless of whether control is exercised.
Characteristics or values of controllable variables can be set or manipulated to drive one or more
output variables (Y’s) in a desired direction.

N Noise Noise variables cannot be controlled or might be too expensive to control. It is important that such
variables be defined so the Green Belt team or project Black Belt knows which variables should
not be addressed. Attempts to control noise variables often result in frustrated teams and failed
projects.

SOP Standard
operating 
procedure
(SOP)

An SOP is a unique and predefined way of performing a process. For example, it might be an
instruction document for assembling a bicycle or preparing an expense report. Just because an
input variable is defined as an SOP, no inference should be made regarding the quality of the
process encompassed by the procedure. SOP variables are a subset of controllable variables.
Designating an input variable as an SOP does not exclude it from the process owner’s control.
However, an SOP does suggest that minimal variation is probably associated with it.

X Critical Critical input variables are another subset of controllable variables. These are variables that have
been determined to have a significant impact on one or more output variables (Y’s). Significance
might be demonstrated through statistical tools such as design of experiments or regression. Early
in the define, measure, analyze, improve and control process—and particularly before the comple-
tion of the analyze phase—use of this designation should be considered tentative at best. Only
after the analyze phase is complete can it be determined with some degree of certainty that a vari-
able is a critical input. Be careful not to confuse this classification of variable with the X used in
the equation Y = f (X).
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Properly classifying input variables

requires recognizing the need to fully

understand a process in relation to the

culture and business needs of the orga-

nization. 

Let’s assume a technician represents

the manpower required to perform a

given process. What classification or

variable designation from Table 2 (p.

61) should a GB team assign it? 

• If the team determines the skill

and experience level of the

assigned technician can be appro-

priate to the needs of the process,

then the team would classify the

technician as a controllable input

variable. It would appear in the

process input list as “technician

(C).” The input variable is fol-

lowed by the classification desig-

nation in parentheses.

• If the team determines manage-

ment will never invest in training

technicians and the technician

assigned to the process is fixed,

the team might consider classify-

ing the technician as a noise input

variable. If this is the case, then it

would appear in the process input

list as “technician (N).”

This example illustrates the need to

revisit processes periodically because

organizations continually change and

evolve. New and insightful manage-

ment might recognize the need to

grow and improve the skill level of

its technicians. Hence, input vari-

ables previously classified as noise

might now be considered to be con-

trollable. Likewise, the opposite

might become true.

62 I MAY 2007 I www.asq.org

When counseling teams, I have

generally found it more effective to

focus on addressing whether an

input variable can be controlled

instead of trying to determine

whether it will ever be controlled.

This avoids the complications of

having a team second guess manage-

ment.

Gaining Insights 
From Process Maps

Figure 1 (p. 59) demonstrates the

basic architecture and components of

the process map. If  we expand

Figure 1 to represent a series of

linked processes or even subprocess-

es, we obtain something such as the

map in Figure 2. 

Though still  simple in nature,

Figure 2 depicts a representation of

3.4 PER   
MILLION

Identifying Potential Issues With Inputs and OutputsTABLE 3

Variable Comment

A Input to processes 1, 2 and 3. However, it was not an output from any of the processes within the scope of the project at hand.
If it is output from a process outside the scope, the project team should find its source to ensure its availability when required.

B Input to processes 1 and 3. However, it was not an output from any of the processes within the scope of the project at hand. If it
is output from another process outside the scope, the project team should find its source to ensure its availability when required.

C Input to processes 1 and 4. However, it was not an output from any of the processes within the scope of the project at hand. If it
is output from another process outside the scope, the project team should find its source to ensure its availability when required.

D Input to process 1. However, it was not an output from any of the processes within the scope of the project at hand. If it is out-
put from another process outside the scope, the project team should find its source to ensure its availability when required.

E
Input to processes 1, 2, 3 and 4. However, it was not an output from any of the processes within the scope of the project at
hand. If it is output from another process outside the scope, the project team should find its source to ensure its availability
when required.

F Output from process 1 and input to processes 2 and 3.

G Output from process 1 and input to process 2.

H Output from process 1 and input to process 3.

I
Output from process 2. This variable is no longer found in the remainder of the process map. It might be an extraneous output
that is no longer needed, and process 2 was never changed to eliminate its production. Alternately, it could be used in another
process beyond the scope of the project at hand. Either way, action is required.

J Output from process 2 and input to process 4.

K Output from process 3 and input to process 4.

L Output from process 4. It might be used in another process.

M Output from process 4. It might be used in another process.

N Input to process 4. However, it was not an output from any of the processes within the scope of the project at hand. If it is out-
put from another process outside the scope, the project team should find its source to ensure its availability when required.

O Input to process 4. However, it was not an output from any of the processes within the scope of the project at hand. If it is out-
put from another process outside the scope, the project team should find its source to ensure its availability when required.

(continued from p. 59)



processes we are more likely to

encounter in any organization. For

the sake of convenience, inputs and

outputs in Figure 2 have been

defined simply as letters. Since input

variable classifications are not the

focus of this section, they have been

omitted.

Upon reviewing Figure 2, several

immediate observations can be

made, including:

• Processes should have bound-

aries. Define them.

• Identical inputs might be re-

quired for different processes.

• Multiple process outputs might

occur.

• Outputs of one process might

become inputs of another pro-

cess.

• Some outputs might be linked to

processes outside the process

boundaries.

Table 3 summarizes these observa-

tions to each of the variables in

Figure 2. Note that some of the com-

ments in Table 3 are essentially

statements of fact,  while others

demand action, seek information or

require further investigation.

Summary

Perhaps this column has provided

motivation and a call to action for

the Six Sigma practitioner to revive

the process map and use this simple

qualitative tool to extract informa-

tion and guidance not present in a

basic flowchart. 

A set of starting categories useful

for identifying input variables was

presented, and an input variable

classification scheme was suggested.

The process map was reconnected to

the fundamental equation of Six

Sigma: Y = f(X). Additionally, input

and output variables identified on a

process map were analyzed in the

context of a bounded process.

I have seen where the absence of a
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process map—or the preferred use of

a flowchart—has delayed, or in some

cases, caused a project to fail. And

I’ll bet you have seen it, too. 

A well-developed process map can

help avert these failures. It can serve

as an effective communication tool

and be a constant reminder of where a

team should focus its time and energy.

BIBLIOGRAPHY

Benbow, Donald W., and T.M. Kubiak,

The Certified Six Sigma Black Belt Hand-
book, ASQ Quality Press, 2005.

Galloway, Diane, Mapping Work Processes,

ASQ Quality Press, 1994.

T.M. KUBIAK is  an
independent consultant
in Charlotte, NC, and
the co-author of The

Certified Six Sigma

Black Belt Handbook.
Kubiak serves on many
ASQ boards and is the
immediate past chair of

the Publication Management Board. He is a
senior member of ASQ.

Analyzing Inputs and OutputsFIGURE 2

Process
1A

B
C
D
E

F
G
H

A
E
F
G

I
J

A
B
E
F
H

K

C
E
J
K
N
O

L
M

Inputs
(X’s)

Outputs
(Y’s)

Process
2

Process
3

Process
4

The process
boundary scopes 
the process map.

Find out what your organization has in 
common with SAI Global – 
Visit www.saiglobal.com

ADD VALUE IN THE DISTRIBUTION OF

STANDARDS & TECHNICAL INFORMATION

DELIVER AWARENESS, COMMUNICATION & 
MONITORING SOLUTIONS FOR TECHNICAL & 
LEGISLATIVE REQUIREMENTS

ENHANCE YOUR PEOPLE THROUGH TRAINING & 
PROFESSIONAL SERVICES

ASSURE SYSTEMS THROUGH INDEPENDENT

REGISTRATION

What does an Electrical
Engineer and a Fortune
500 CEO have in common?

They both use SAI Global

SAI Global.indd    1 2/12/07    3:37:05 PM


