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it does not want to produce an entire year’s supply of the product initially because then its holding 
costs would be high.

Also, unlike the EOQ model, which assumes that a quantity ordered is delivered all at once, the 
EPQ model does not. The EPQ model assumes units are received incrementally because they are being 
produced incrementally. Nevertheless, the assumptions of the EPQ model are very similar to those of 
the EOQ model. The assumptions of the EPQ model are as follows:

TABLE 16.2: Assumptions of the EPQ Model

1.   A single product is involved.

2.  The demand is known and occurs uniformly and continuously throughout the year.

3.  The lead time is constant and is known.

4.  No shortages are allowed.

5.  There are no quantity discounts.

6.  Production runs to replenish inventory occur at regular intervals.

7.  During a production run, items are produced continuously at a constant production rate.

8.  The quantity ordered is produced incrementally and inventory builds up gradually.

9.  The production rate is greater than the demand rate.

TABLE 16.3: Incremental Inventory Buildup in the EPQ Model

DAY 1 2 3 4 5 6 7 8 9 10

Production rate 200 200 200 200 200

Usage, or demand rate 100 100 100 100 100 100 100 100 100 100

Inventory in stock 100 200 300 400 500 400 300 200 100   0

If all of these assumptions are true, then the total annual cost associated with the inventory for our 
purpose of determining what to produce and when is:

Total Annual Cost = Total annual setup cost + Total annual holding cost

Again, we are assuming that the costs of the materials used to produce the product don’t change. 
Consequently, we don’t need to include those costs because they have no bearing on our decision 
about how much to order. In addition, because the product is produced internally, there are no order-
ing costs. Yet, for each production run during the year, the company incurs setup costs, which are the 
labor costs related to preparing the necessary equipment, changing tools and fixtures on the equip-
ment, cleaning, and so forth.

The behavior of setup costs with respect to quantity produced is similar to that of ordering cost 
with respect to quantity ordered in the EOQ model. Specifically, the larger the quantity produced from 
each production setup, the fewer production runs are needed to meet the demand requirements and, 
hence, the smaller will be the total annual setup cost. Conversely, the smaller the quantity produced 
from each production setup, the more frequently production runs are needed to meet the demand 
requirements and, hence, the larger will be the total annual setup cost.

The chief difference in the EPQ and EOQ models is the average inventory level. Suppose for each 
production run or setup that 1,000 units are produced. This quantity, however, cannot be produced 
and delivered all at once. Therefore, let us also assume that goods are produced at a rate of 200 units 
per day. During the production run, however, there is simultaneously demand for the items produced. 
Suppose the demand rate is 100 units per day. Table 16.3 tracks the inventory buildup and depletion 
during a 10-day production and usage cycle.

As Table 16.3 shows, the production process starts producing and delivering the required quantity 
of 1,000 units at the rate of 200 units per day. At this rate, all of the 1,000 units will be produced 
in five days, and at the end of day 5, production of this item stops. Nevertheless, demand occurs in 


