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We consider the problem of coordinating replenishment and 

pricing decisions at the interface of marketing and operations. 

Existing knowledge in a monopolist-pricing, economic-order- 

quantity framework shows that sequential price and replen-

ishment decisions result in lower prices and therefore in larg-

er demand rates compared to the overall optimal solution for 

the firm under centralized decisions. In many industries, it is 

common that suppliers offer quantity discounts. In this paper, 

we show how the existence of an all-units-quantity discount 

complicates decision making, and further demonstrates that 

under the presence of a discount, the deviations from optimal 

prices and demand rates are no longer unidirectional. We iden-

tify a discount and an overhead cost effect when comparing 

decentralized and centralized decision making. The discount 

effect incorporates the correct procurement price anticipation 

when setting the selling price, which is unknown until the op-

eration’s replenishment policy has been determined. The over-

head cost effect allows the pricing decision to anticipate fixed 

replenishment and inventory holding costs. We present simple 

algorithms to obtain the required price and replenishment de-

cisions and our numerical examples illustrate the potential 

profit improvements by coordinated decisions. Furthermore, 

additional operational efficiency can be gained by dynamic 

pricing rather than charging a constant price where demand 

rates are larger due to a lower price when inventories are high, 

and vice versa.
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Traditionally, revenue management applies to situations where 

supply has to be fixed ahead of the realization of demand, and 

the balancing of demand and supply is accomplished by dy-

namically varying the price to exploit differences in the will-

ingness to pay. Thus, price depends on the current level of in-

ventory and pricing and order acceptance are integrated. In 

this work we examine whether prices should depend on logistic 

parameters if supply is also adjustable. We compare whether 

profit can be increased by changing from a sequential organi-

zation - i.e. at first, prices are determined based on incremen-

tal cost and then procurement decisions are made based on 

the resulting demand - to an integrated setting, where prices 

and stocks are jointly determined. For a single procurement 

decision we show that the sequential organization is optimal if 

orders are backlogged, i.e. where demand that cannot be sat-

isfied during the normal selling season is satisfied at higher 

cost at the end. If unmet demand is lost, the price determined 

in the first stage has to be corrected by a term reflecting ex-

pected lost sales for a given stock, i.e. pricing and inventory 

control should be integrated in this case. In the multi-period 

setting profit can be increased in a periodic inventory model 

if discounts to a base price are given if the inventory is above 

a base-stock level. However, if demand depends on the cur-

rent price, profit improvements are less than 2% in most cases. 

This changes if we include reference price effects. Here, con-

sumers also react to deviations from a benchmark price that is 

a smoothed average of past prices. This introduces additional 

dynamics, and if pricing and inventory control are integrated 

inventory decisions can both anticipate and smooth inventory 

levels so that in our simulations we find improvements of at 

least 10 times the benefit improvements in the classical case.
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