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1 the fast a,tide we described the concern that a manufuctww and 
dim:ibutor of chemical products had because of an increasing number of 
c�plamts from customers. These complaints focused primarily on quality 
and service issues related to the distribution function. In addition to the 
rn.mpl:aints from customers, management was concerned with a trend of in­
creasing cost per order. 

ln order to identify the reasons for rising order costs and the causes of 
qua,Lily problems, the company decided to benchmark their distribution cen­
t . Each distribution center was benchmarked against the others and 
against the distribution centers of competitors. The benchmarks included 
metric and process criteria. 

The results of the metric benchmarking showed that all of the company 
distribution centers had order costs that were higher than the competitive 
average. These costs ranged from 1. 1 to 11.6 times the industry average. One 
of the benchmarks-warehouse space utilization�was less than half of the 
industry average. The primary cause of the poor utilization was due to the 
inventory being stored in floor locations that did not utilize the height of 
the warehouse effectively. This caused the inventory to be spread over a 
much larger footprint. The larger footprint caused long travel distances for 
order pickers, replenishment operators, and material receivers. This in tum 
caused poor productivity and high order costs. 

The process benchmarking showed that there were no systemic issues that 
would explain the low productivity and higher costs. However, they did dis­
cover that the warehouses were only using 10% of the capabilities of the 
warehouse management system. 

In this article we describe how the reduced order costs and improved 
quality by improving the warehouse layout and by using the full capabilities 
of the warehouse management system. 
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DETERMINING THE PROBLEMS TO BE SOLVED 
There is a saying, "Without the facts you are just an­

other person with an opinion." Before the benchmark­
ing results were available, management, supervision, 
and operators all had their own ideas of the causes of 
high costs and poor quality. A team was formed to 
identify the real problems that contributed to high or­
der costs and to develop and implement solutions to 
those problems. The team used the facts from the 
benchmarking data to focus their attention on the real 
problems that needed to be solved. These were: 

• Reducing high order costs by eliminating travel
time during order picking, replenishment, and product 
put away operations; 

• Improving order accuracy by using the full capa­
bilities of the warehouse management system. 

DEVELOPING SOLUTIONS 
The team agreed that major changes in layout and 

product placement within the warehouse were neces­
sary to improve the warehouse operations. The team 
agreed that the changes that would have the most posi­
tive effect were reducing the footprint of the ware­
house, developing a product slotting system that en­
sured that frequently picked products were located 
close to shipping areas, and fully utilizing the capabili­
ties of the warehouse management system. 

Before beginning to design the new warehouse lay­
out, the team needed to understand the constraints of 
the building, company policies regarding warehousing 
practices, and applicable government regulations. The 
team identified the people within the company that 
had the necessary expertise and experience. The experts 
were used as a resource by the team members when 
needed. 

Before the warehouse layout could be optimized, in­
formation about the business was needed. The infor­
mation required included: 

• Number of SKUs that would have to be stored in-
cluding additions and deletions; 

• Annual volumes by SKU;
• Number of units of an SKU on an order;
• Pick frequency by SKU;
• Product characteristics that might affect storage

area or method. This included characteristics such as 
hazardous or flammability rating, the weight of the 
product package, and the dimensions; 

• Seasonality of orders;
• Number of shipments and receipts each day;
• Order size including number of units, number of

lines, and number of pallets; 
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• The current build strategy for pallets.
The team also needed to understand the required 

level of inventory to support the business. Too much 
inventory would waste financial resources and too little 
inventory would cause them to disappoint customers. 
They eventually reached a compromise and agreed to 
design the warehouse to hold a maximum of 30 days 
of supply. This would mean that the average inventory 
would be approximately 15 days of supply. 

WAREHOUSE LAYOUT 
After analyzing the data, it became clear that the best 

approach for maximizing the use of the warehouse 
cube was to divide the warehouse into zones. Products 
with similar characteristics would be placed in the 

Figure 1-Determination of the number of zones. 
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