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Tunghai University

ABSTRACT

In order to fit globalization, many enterprises should be changed from competition to
collaboration. Because market demand changes quickly and dynamically, information sharing
can help enterprises to reduce inventory costs and enhance their competitiveness and value. In
the literature, many scholars mainly considered a two-level supply chain to simplify the
analysis, but there are usually three levels or more in a real-world supply chain. By
mathematical derivation, this study proposes the analytic model to analyze the four-level
supply chain and verifies the value of information sharing for each tier enterprise of the supply
chain.

This study assumes that the market demand follows AR (1) model which was also used in
many studies of the literature and consider the lead time of each tier. At first, the bullwhip
effect of each tier is verified in a four-level supply chain; next, by analyzing total inventory of
each tier, the benefit of information sharing for each tier is also quantified.

The results of this study show that the bullwhip effect still exists in the supplier and the
raw material supplier. Inventory variation raises rapidly as self-correlation coefficients p
increases and standard deviation (volatility) ¢ increases. The effects of lead time on inventory
among enterprise interact with one another. Information sharing brings much more significant
help for the supplier and for the raw material supplier. Under the condition of the volatile
market and the condition that the downstream manufacturer heavily relys on market demand,
the raw material supplier can reduce 35% of inventory by information sharing.

Keywords : Four-Level Supply Chain, Information Sharing, and Bullwhip Effect
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