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1.	 Sort and separate. Sort out and retain everything that is needed for the work area. Separate and 
remove all unnecessary items (parts, tools, and equipment) or procedures (paperwork, unnec-
essary checks) from the work area. Doing so will remove clutter, simplify the work space, and 
make flows more open and orderly.

2.	 Simplify and straighten. Organize and arrange what is left into a logical pattern of work 
operations or simplified set of motions for the worker.

3.	 Shine. Clean the area daily. Eliminate all forms of contamination, dirt, refuse, or discarded materials.
4.	 Standardize. Make all activities standard and uniform. Eliminate variation from the workflow 

by establishing operating procedures. Standardize the use of equipment and employee training 
so that any variations or deviations will be obvious.

5.	 Sustain. Avoid deviating from the first four S’s, and embed these practices throughout the com-
pany’s operations. That is, make sure that all employees remain motivated to sustain the effort, 
and reward them for their adherence to it.

14.3 Elements of Lean Systems
If the critical goal for any operation is to remove waste, the key question is “how?” The first point 
to remember is that the move to a lean process is ongoing. It is not a one-time activity. The Japanese 
term for continuous improvement is kaizen (see Chapter 5). Kaizen is a perspective that can best be 
understood if contrasted to the Western saying, “If it ain’t broke, don’t fix it.” In fact, under kaizen, 
the system can always be fixed or improved. The goal of a firm should be to take a critical look at its 
operations on an ongoing basis and determine what improvements can be made and how they can be 
accomplished. Improvement may not come from any one big fix but from a steady stream of small 
adjustments. This is the idea of incrementalism.

Finally, the processes are usually linked together in some way, which means that adjustments to 
one element in a process (improving one step) will have implications for other steps in the chain. This 
is the idea of dependence. For example, suppose you work bussing tables in a restaurant, and its 
managers want to increase the usage rate of those tables. That is, the managers want a great turnover 
of customers per hour. You may discover a faster way to clear tables (one step in the chain), but unless 
the next employee in the process (the waiter) can also increase the speed at which he or she takes 
orders and delivers food, the new clearing approach will not improve the overall speed of the system. 
In the following sections, we will discuss several different ways to design a lean system. Keep in mind 
that underlying them all is the principle of kaizen.

TABLE 14.1: Nine Common Sources of Waste7

SOURCES OF WASTE EXAMPLES

1.	 Waste from overproduction and 

excess inventory (mura)
Producing a product or service before it is actually needed. Overproduction contributes to 
unnecessary inventory and longer lead times.

2.	 Waste from waiting time (muda) Production delays that waste the time of personnel. When a product is not moving or being 
processed, downstream resources are idle. 

3.	 Waste from unnecessary 

transportation (muda)
The excessive movement and handling of a product between processes, which can damage or 
degrade it without adding value to it. For example, having to deliver inputs to storage facilities prior to 
their use leads to wasted time and effort, and it increases the likelihood that they will sustain damage.

4.	 Waste from defective products 

(muda)
Defects in product quality that lead to rework and scrap. Rework leads to additional inspection costs, 
yield losses, and the loss of goodwill on the part of customers.

5.	 Waste from inappropriate processing 

(muda)
Using the wrong equipment, tools, or procedures. Using unnecessarily complicated or expensive 
equipment instead of simpler and flexible machinery will waste money, as do processes that are not 
streamlined.

6.	 Waste from the underutilization of 

workers (mura)
The failure to use workers’ knowledge and creativity and realize their full potential.

7.	 Waste from unnecessary motion 

(muri)
Unnecessary efforts, including bending, stretching, lifting, walking, or other movements. Poor 
machinery placement or the need to move equipment wastes time and leads to injuries. 

8.	 Misguided effort (muda) Manufacturing poorly conceived goods or services that do not meet the demands of customers.
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