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C.15 Inventory Level

INVENTORY COSTS AND BENEFITS

Marketers do not ordinarily have control
over inventory policy; it is more likely con-
trolled by operations managers. However,
marketers usually have a voice in determin-
ing finished goods inventory levels as one of
the elements in a marketing logistics pro-
gram because that decision influences ser-
vice to customers.

Marketing Logistics as an Element in Service
to Customers. Marketing logistics is a term
used to refer to the storage and movement
of finished goods from the producer to the
customer. A company’s marketing logistics
system is made up of a number of elements,
including inventory level, considered in this
entry; warehouse location, considered in
GLOSSARY entry C.41; and transportation
methods, considered in GLOSSARY entry
C.40. Each of these elements in the market-
ing logistics system has a cost and each pro-
vides service benefits to customers. Design
of each of the system elements requires a
tradeoff of costs with benefits.

Marketing logistics is one of several mar-
keting mix elements that serves to provide
service to customers. In addition to the three
elements of inventory level, transportation,
and warehousing that make up marketing lo-
gistics, service 1o customers is provided by
other marketing mix variables,

W Sales Force Size. The greater the number of
salespeople, the more often a customer will be
called on and “serviced.” Sales force size is
considered in GLOSSARY entry C.35.

W Disiribution Intensity. The greater the number
of intermediaries handling the product, the
greater the service and convenience offered to
customers. Distribution intensity is consid-
ered in GLOSSARY entry C.12.

W Channel Cooperation Programs. When channel
members are the customers, service is pro-
vided to them through channel cooperation
programs. These include training programs,
promotional support, and financial incen-
tives. Channel cooperation is considered in
GLOSSARY entry C.6.

W Customer Service Programs. The service compo-
nent of a product includes such elements as
user training, installation, and repair services.
Customer service is considered in GLOSSARY
entry C.9.

Hutchinson suggests that a total customer
service “package” should be designed, much
as a product is designed.' The process begins
by surveying customers to determine their
service needs and requirements, determin-
ing the cost of each service offering, and de-
termining the level of competitive service of-

"William M. Hutchinson, Jr., and John F. Stolle, “How
to Manage Customer Service,” Harvard Business Review
(November-December 1968), pp. 85-96.
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ferings.” With this information, the marketer
then designs the firm’s service package by us-
ing combinations of services that best and
most economically meet customer service re-
quirements.

Functions of Inventory. The topic of this en-
try is inventory level. It should be clear from
the above that inventory level is only one of
several elements by which service is pro-
vided to customers. Moreover, inventory
does more than provide service to cus-
tomers. It is also an important consideration
in manufacturing. In order to set an inven-
tory level policy, it is well to understand the
range of functions provided by inventory.’

B Geographic Separation. Inventory permits geo-
praphically separate manufacturing uniis o
specialize in production of a component of
the finished product. Inventory provides the
bridge between the specialized manufacturing
unit and the assembly of the finished product.
Inventory also provides the bridge between
manufacturing units and geographically dis-
persed distribution units such as warehouses
or wholesalers.

B Manufacturing Economies. Often an economic
lot size should be manufactured or distributed
in order to realize scale economies. The costs
of interruption of the production operation
and setup to produce a different product
would be excessive if each product were pro-
duced only for immediate need. Instead, prod-
uct is produced or distributed in economic
lots and held in inventory until sale. Inventory
serves as a buffer between production and
sales.

® Balancing Supply and Demand. Inventory can be
used to balance production and sales when
one of the two is seasonal. Canning of vegeta-
bles, for example, must be done when the ripe
vegetables are available, but consumption
takes place year-round. Inventory here serves
to balance supply and demand. The same pur-
pose is served when production is even during

2Gee also Robert E. Sabath, “How Much Service Do
Customers Want?” Business Horizons (April 1978), pp.
26-32.

'Suggested by Donald |. Bowersox, Logistical Manage-

mend, 2 ed. (New York: Macmillan Publishing Co.,
1978), pp. 149-52,
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the year, but purchase is seasonal, as might be
the case with air conditioners.

B Safety Stock. Of greatest interest to marketers is
the role that inventory plays in assuring that
product is available to customers when they
order it and that orders can be promptly
filled. This is the customer service function of

inventory. Tnventory held o assure desired
levels of customer service is termed safety
stock.

Inventory Costs. While inventory provides
benefits to the marketer and others, it also
has an offsetting cost. Making inventory de-
cisions requires balancing the benefits
against the costs. There are three classes of
inventory cost.

B Inventory Maintenance Costs. Both direct and in-
direct costs are associated with maintaining in-
ventory. Direct costs include storage space
charges, insurance, taxes, record keeping, and
personnel costs. In many cases, the largest cost
of maintaining inventory is the cost of the
working capital required to finance the inven-
tory. The cost is commonly calculated by
applying the firm’s borrowing rate or its target
return on investment to the amount of work-
ing capital employed. Inventory maintenance
costs vary directly with the level of inventory.
Firms with long product lines or firms whose
product lines have proliferated will have
higher inventory costs than firms with simpler
product lines.*

Another kind of inventory maintenance
cost, and one that can be significant, is the risk
of obsolescence. Inventory can become obso-
lete in several ways. A new product produced
for inventory in anticipation of strong intro-
ductory demand becomes obsolete if the de-
mand does not materialize. Mature products
in inventory can be made obsolete by the in-
troduction of a competitively superior new
product. Changes in environmental variables
can also make products in inventory obsolete
(see GLOSSARY entry A.4). Finding a harmful in-
gredient, a dangerous side effect, or violation
of a packaging regulation could make an in-

10n this point, see Roy D. Shapiro, “Get Leverage
from Logistics,” Harvard Business Review (May-June
1984), pp. 119-26, and John F. Magee, “The Logistics of
Distribution,” Harvard Business Review (July-August
1960), pp. 89-101.



ventory worthless. Inventory risk can result in
total loss of the inventory value, but estimat.
ing its probability is difficult. Some inventory
risks are insurable and, in that way, cost can
be estimated, but many are not.

W [nventory Ordering Costs. Ordering costs are in-
curred each time an order is placed for mate-
rials that are to go into inventory. For raw ma-
terials ordered by a manufacturer or for
finished goods ordered by a wholesaler or re-
tailer, the ordering costs include the clerical
time and expense in processing the order, the
cost of receiving the materials ordered, and
the cost of materials inspection. The order
cost for a firm to produce finished goods for
its own inventory is the cost to halt the pro-
duction line and set up to run the desired
product. Associated with this are some pro-
cessing and overhead charges as well. Order-
ing costs vary not with size of inventory, but
with the number of orders placed.

W Cost of Being Out of Stock. The third class of in-
ventory cost is the cost incurred when the firm
is out of stock and cannot fill customer orders.
Out of stock occurs when inventory replenish-
ment does not occur before inventory is de-
pleted. The result is that delivery of product
is delayed or orders are canceled. Customers
interpret an out-of-stock condition as poor
customer service. The result may not only be
loss of the current sale, but retaliation by the
customer by withholding future sales.

Setting an Inventory Level Policy. Shapiro
suggests that a firm’s marketing logistics sys-
tem, which would include inventory level de-
termination, should be designed to enhance
the firm's competitive advantage. He sug
gests asking the question, “What must our lo-
gistics system do particularly well?”® This
suggests that the marketing logistics strategy,
like any other marketing mix decision,
should look for guidance to the positioning
of the product or product line. The position-
ing specifies the target market customers
who are to be satisfied and defines the com-
petitive advantage to be presented to cus-
tomers. The marketing logistics system strat-
egy, in turn, suggests what the inventory
level policy should attempt to accomplish to
support the positioning.

“Shapiro, “Get Leverage,” p. 120.
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Shapiro suggests three potential market-
ing logistics strategies, each of which helps
to define an inventory policy.®
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B Customer Serwiee. One logistics strategy is 1o ox
cel in customer service, making that attribute
the competitive advantage of the product or
product line. Carrying out this strategy re-
quires a high level of safety stock, perhaps dis-
persed in the channel, to assure rapid and reli-
able delivery. Inventory costs would be high.

B Low Cost. For firms that wish to position them-
selves as the low-priced producer, a marketing
logistics system designed to reduce distribu-
tion cost would be appropriate. This suggests
a minimum inventory level to provide accept-
able, but not perfect, delivery service. Inven-
tory costs would be low.

B Innovative. For firms that wish to position
themselves as suppliers of new products and
creators of new markets, a logistics system that
supports innovation is required. Such a system
must be prepared to promptly handle small,
erratic orders as customers try new products.
Inventory policy for the innovative firm repre-
sents a compromise between the high safety
stocks needed to be responsive to irregular
customer demands and the need for low safety
stocks to minimize the danger of obsoles-
cence.

MAKING INVENTORY LEVEL DECISIONS

Inventory level policy must decide upon
three inventory level dimensions: the eco-
nomic order quantity, the reorder point, and
the level of safety stock. These dimensions
are interrelated and take direction from the
marketing logistics strategy.

Determining the Economic Order Quantity.
The economic order quantity (EOQ) policy
defines the quantity to be ordered for inven-
tory in any one order. EOQ balances inven-
tory maintenance cost against inventory or-
dering cost, defining an amount to order
that will minimize the sum of these two costs.

Understanding the determination of
EOQ requires understanding of the behav-

“Tbid., pp. 119-26.



G-200

{1:1]

SECTION C / CONCEPTS FOR MARKETING PROGRAMS

Ld]

Inventor
nYanEony Order I
arrival [
|
\ i Oirdier
Average arrival
inventory Average
~~ inventory
Timm
FIGURE C.15-1

The Inventory Replenishment Cycle

ior of the two cost components as the
amount ordered changes. Inventory mainte-
nance costs increase as order size increases.
The reason for this can be seen in the saw-
tooth-like diagram in Figure C.15-1a and b.
In Figure C.15-1a, large amounts of inven-
tory are ordered at infrequent intervals. The
average inventory, which is one-half the
amount ordered, is high and as a conse-
quence, inventory maintenance costs would
be high. In Figure C15-1b, by contrast,
smaller amounts are ordered more fre-
quently and the average inventory is lower.
As a result, inventory maintenance costs are
lower. In Figure C.15-2, inventory mainte-
nance costs per unit are shown increasing
with the size of order.

Inventory ordering cost per unit de-
creases with the size of the inventory order.
The cost per order tends to be mostly fixed.
As aresult, a large order costs about as much
to process as a small one, but the ordering
cost per unit for a large order is less. In Fig-
ure C.15-2, ordering costs per unit are
shown decreasing with order size.

The EOQ can be determined graphically
from Figure C.15-2. Total inventory cost per
unit has been plotted as the sum of mainte-
nance and ordering costs. The order size giv-
ing the lowest total cost is at the intersection
of the maintenance and ordering cost
curves. This is the EOQ.

Economic order quantity can also be cal-
culated mathematically using the following
formula:

2AS

EOQ = I

where: A = ordering cost per unit
S = annual unit sales volume
| = maintenance cost per unit

}

In practice, the apparent simplicity of
EOQ determination is complicated by a
number of factors.” The EOQ calculation as-

Total cost/unit

Maintenance
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$ of Cost

Ordering
cost/unit
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FIGURE C.15-2

Economic Order Quantity

"These complications are discussed in Bowersox, Lo-
gistical Management, pp. 161-64.



sumes that transportation costs per unit are
constant and can therefore be ignored. In
practice, discounts on transportation charges
may be earned for larger, heavier orders,
thus lowering the cost per unit of larger
orders. A similar problem occurs when the
seller offers discounts for quantity pur-
chases. Other complications occur when the
inventory is not purchased, but is produced
by the firm to form finished goods inven-
tory.

Determining the Reorder Point. The second
inventory policy needed is to define when
an inventory reorder should be placed. The
inventory reorder point defines the level of
stock at which a new order should be placed.
The inventory reorder point is determined
by the safety stock minimum level, the rate
at which inventory is projected to be used
or sold, and the time required to order and
receive new stock. Thus the inventory reor-
der point is the level of safety stock plus the
daily usage rate times the number of days re-
quired to replenish the stock.

The frequency of reordering will, of
course, be dependent upon the EOQ deci-
sion. The smaller the EOQ, the more fre-
quently stocks will reach the reorder point
and restocking be necessary.

Determining the Level of Safety Stock. The
third inventory level policy, and the one of
greatest concern to marketers, is the one
settting the level of safety stock. A firm main-
tains safety stock in order to minimize the
danger of being out of stock and unable to
meet customer orders. The higher the level
of service the firm wishes to offer, the higher
the level of safety stocks must be.

Level of service is usually defined in terms
of the percentage of orders that the firm
wishes to be able to fill from inventory. If,
for example, a firm sets a 96 percent service
level, it would mean that the safety stock
would have to be large enough to fill 96 per-
cent of all orders received between the time
of reorder and the receipt of inventory re-
plenishment. To determine what that safety
stock should be requires an analysis of sales
to determine the distribution of sales for the
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replenishment period. Typically, sales for
the replenishment period would be nor
mally distributed. This permits computation
of the standard deviation and, in turn, caleu-
lation of the probability that a given level of
sales will occur during a replenishment pe-
riod. The level of safety stock needed to pro-
vide a defined percentage in-stock service
can then be defined. If, for example, the dis-
tribution of sales indicates that 96 percent
of the time sales during a replenishment pe:
riod will be ten units or less, the firm can
provide a 96 percent service level by setting
the safety stock at ten units. The firm can
expect to be out of stock 4 percent of the
time.

Determining the service level desired
takes direction from the marketing logistics
strategy. Beyond this, however, it can be eval-
uated in terms of its contribution to cost or
profit. Service level and safety stocks repre-
sent a tradeoff between two costs.® As safety
stocks are increased, inventory maintenance
costs increase. However, as safety stock in-
creases, the sales lost through stock-outs de-
crease.

The nature of inventory maintenance
costs was described earlier and need not be
repeated here. It should be noted, however,
that inventory maintenance costs will usu-
ally increase at an increasing rate as service
levels are raised. In other words, because of
the distribution of sales during the replen-
ishment period, increasing service levels
from 96 percent to 97 percent will normally
require substantially more than a 1 percent
increase in safety stocks.

Outof'stock costs vary inversely with the
level of safety stock. There are several costs
associated with being out of stock and un-
able to fill an order. The first cost is that the
customer may buy the product from another
vendor, so that the sale is lost. A second cost
is that the buyer in the future may not re-
turn, but continue to buy the product from
the other supplier. A third potential cost is

C.15 INVENTORY LEVEL

8This discussion is based on Harvey N. Shycon and
Christopher R. Sprague, “Put a Price Tag on Your Cus-
tomer Service Levels,” Harvard Business Review (July-
August 1975), pp. 71-78.
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that the buyer may also shift purchases of
other products to new suppliers. Another
potential outcome is that inability to fill
orders will result in loss of distribution or,
at least, lessened cooperation from channel
members.’?

Although there are practical difficulties
in doing so, estimation of the costs of being
out of stock permits comparison of out-of-
stock costs with the maintenance cost of in-
creased levels of safety stock. Through this
comparison, the cost benefits of changing
service levels can be evaluated.

Ibid.
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