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Optimal Pricing for a Supply Chain
with Two Competing Suppliers

Haechurl Park*®

Abstract

We analyze an optimal pricing scheme of a product and its inherent dynamics to maximize
the profit for the entire supply chain with two competing suppliers and a monopolistic retailer
when the demand pattern is uncertain and the back-order is allowed in case. In this environment
we assume that the products by the suppliers are substitutable each other with a certain
degree even though their retail prices could be different each other in the market depending on
the retailor’s decision. It is proved that each player in the supply chain is able to achieve
increased profit comparing with the present one by following the suggested pricing scheme
with some game theoretical process.

In addition we show that the model appears to show equivalent results with the independent
demand case if there is no substitutability between two products in our model. Under the
circumstance the suggested pricing scheme for the products become mutually exclusive, which
is consistent with many well-known results in the past researches. Also we show that the new
retail price as well as the whole prices are quite sensitive to various market related parameters
such as production costs by the suppliers and the relative size of each product’s retail market.

From the standpoint of suppliers, the new pricing scheme suggests that each supplier in the
supply chain should determine its wholesale price considering several relevant factors of the
scheme to maximize the joint profit with its retailer when the competitor maintains a certain
level of its wholesale price. On the other hand, the competitor is supposed to suffer a significant
deal of loss in its demand and profit if it sticks to its existing wholesale price when the
competing supplier changes its wholesale price following the scheme we suggested. Therefore

the process to determine the wholesale prices are supposed to follow an game theoretical procedure

* College of Business & Economics, Chung-Ang University
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considering the competing rival’s pricing policy. If a supplier deviates the scheme and apply
some different wholesale price, it has to swallow a bitter pill.

The magnitude of such an impact tends to depend on the degree of substitutability between
two products as well as some other market related parameters such as the production costs of
both sides and the price elasticity of the two products. As a result the scheme evokes a strong
incentive for the competitor to participate in the cooperative pricing policy with its retailor to
avoid such an embarrassing situation. If both suppliers join in the suggested pricing scheme in
this research, then all players including the retailer are able to enjoy a certain degree of
increased profit creating more demand in the market with the lower retailor prices. Therefore
the suggested pricing scheme is beneficial even to the retail customers.

More specifically, this reciprocal relation between two suppliers is continued until it reaches
a certain equilibrium in terms of their wholesale pricing. That relation is extended to the retailer
so that it changes its retail price so as to maximize its profit based on the new wholesale prices
set by the two competing suppliers. Finally we prove that the profit achieved by the entire
supply chain applying the suggested pricing scheme is maximized when the suppliers offer
their competing products to its retailor with the prices equivalent to their production costs
without adding any supplier’s margins.

In such a case the suppliers are encouraged to take a part of the increased profit through the
supply chain by adopting a new profit sharing program such as a revenue sharing transaction
model or so—called a franchise transaction model to make the transactions feasible. With these
kind of sharing programs, the suppliers are guaranteed to achieve the profits which are at
least as large as the previous ones. Furthermore under the new pricing scheme, even the retail
price tends to be lower than the previous one so that it is beneficial to the retail customers in

the market eventually.

Key words: cooperative pricing policy, competing products, wholesale price, retail price,

revenue sharing transaction model, substitutability
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