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In an ideal scenario, there would no nonadjacent moves in the layout. Yet, in practice, eliminating 
all nonadjacent moves is rarely possible. So, different layout configurations should be tried until one 
is found that reduces the total cost as much as possible.

With some modifications, the method described here can be applied to several process layout deci-
sions. For example, for service facilities, if the objective of the layout is to minimize the time employees 
or customers spend moving about as the product or service is produced, then those times could be 
used in Equation 1 instead of costs.

PROCESS LAYOUT ANALYSES USING  
QUALITATIVE DATA: THE RELATIONSHIP RATING METHOD
When quantitative data are not readily available, qualitative criteria, such as the best judgment of a 
firm’s managers, can be used to design a process layout. The relationship rating technique developed 
by Richard Muther is a method used to design new layouts or change old ones based on qualitative 
criteria. Managers rate the best locations for departments relative to one another, and the information 
is displayed in a grid known as Muther’s grid.3 Symbols or letters represent the relationships between 
departments. Figure 9S.6 shows an example of a Muther’s grid decided on by a grocery store’s managers.

The grid in Figure 9S.6 should be read like a mileage table on a road map. The difference is that 
the letters displayed on a Muther’s grid indicate the desirability of the location of pairs of departments 
instead of the distances between cities. The letter “A” in the figure indicates that closeness between 
two departments is absolutely necessary, whereas the latter “X” indicates closeness is undesirable. 
Thus, the “A” at the intersection of convenience and impulse products and checkout stands means it’s 
absolutely necessary to locate these two departments close to each other. By contrast, the “X” rating 
between the checkout stands and the fresh-meat department indicates that it is undesirable to locate 
these two departments close together. For example, the store’s managers might have agreed that hav-
ing the fresh-meat department near the checkout stands would adversely affect the front on the store’s 
appearance and ambience. Using a numbering system, the managers’ reasons for the ratings could also 
be included in the grid. For the sake of simplicity, the numbers have been omitted from this figure.

Technique for Designing Product Layouts: Line Balancing
In a product layout, machines or work centers are arranged based on a predetermined sequence of 
operations for the product. The goals are to achieve high levels of efficiency and capacity utilization 
while ensuring that the product flows smoothly through the line with no bottlenecks. The technique 
of line balancing is used to achieve these goals. Line balancing involves assigning productions tasks 
so that the time required to complete them is approximately equal across workstations. This prevents 
some workstations from having to wait on others to finish their work on products traveling down the 
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FIGURE 9S.6: Muther’s Grid for a Grocery Store
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