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Abstract

Introduction: Pricing is one of the most critical factors affecting supply chain
profitability. Along with product pricing, the sales method significantly impacts
sales volume and can increase supply chain profitability. This research presents
a model for simultaneously pricing complementary and substitute products
(four products) where the seller offers products to end customers both
separately and as bundles. The study compares the profits generated from each
scenario to determine the optimal sales strategy under disruption risk
conditions.

Literature Review: Previous research has established that bundling strategies
can increase market coverage, reduce price sensitivity, and create value through
product complementarity. While extensive literature exists on pricing strategies
for either complementary or substitute products, few studies have examined the
simultaneous pricing of both types in a unified framework. Additionally, most
existing models do not account for supply disruption risks, which are
increasingly relevant in today’s volatile business environment. This study
addresses these gaps by developing an integrated model that considers both
product relationships (complementary and substitute) and sales methods
(bundled and separate) while incorporating disruption risk.

Research Methodology: This study employs analytical modeling to develop a
mathematical framework for pricing decisions. In the bundled sales scenario,
two complementary products are offered together in a package, with each
bundle serving as a substitute for the other. In the separate sales scenario, each
product is sold individually. The demand function for each product is modeled
as a linear function of its own price and the prices of other products, capturing
both complementary and substitute relationships. Disruption risk is
incorporated by assuming that only a percentage of orders can be fulfilled when
disruption occurs. The model is validated through numerical examples, and
sensitivity analyses are conducted on key parameters to derive managerial
insights.
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Results The mathematical analysis: and numerical examples demonstrate that
bundled sales lead to higher supply chain profits compared to separate sales.
This profit increase occurs because bundling allows for price reductions that
stimulate higher demand volumes. Specifically, when complementary products
are bundled, customers perceive greater value, leading to increased willingness
to pay for the bundle compared to purchasing products separately. The
sensitivity analysis reveals that as the complementarity between products
increases, the advantage of bundling becomes more pronounced. Conversely,
as the substitutability between products increases, the profit differential
between bundling and separate sales diminishes. Furthermore, when disruption
risk increases, the relative advantage of bundling decreases, as the higher
volumes associated with bundling strategies expose the supply chain to greater
potential losses from unfulfilled orders.

Discussion and Conclusion: This study contributes to the pricing literature by
providing an integrated framework for simultaneously pricing complementary
and substitute products under different sales strategies while considering
disruption risk. The findings suggest that managers should adopt bundling
strategies for complementary products, particularly when disruption risks are
low and the degree of complementarity is high. As disruption risks increase,
managers should carefully evaluate the trade-off between the higher volumes
achieved through bundling and the increased exposure to disruption-related
losses. The limitations of this study include the assumption of linear demand
functions and deterministic disruption impacts. Future research could explore
more complex demand relationships and stochastic disruption models to
enhance the applicability of the findings to real-world scenarios.
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