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Abstract

Purpose: The purpose of this paper is to consider products such as disposable tableware produced from plastic waste.
In this setting, plastic waste is collected, recycled, and reused. In this research, a supply chain including waste depot,
recycler, and manufacturer is considered in which plastic waste is reused in order to manufacture a product. Under this
supply chain, the waste depot collects non-recycled plastic waste and the recycler recycles it. Then, the manufacturer uses
recycled plastic waste to produce final product and meet customer demand. In this structure, the waste depot, recycler,
and manufacturer set the price of non-recycled plastic waste, the price of recycled plastic waste, and the price of final
product, respectively.

Methodology: The game theory is used to make the decisions under the considered supply chain. It is assumed that the
decision power of the manufacturer is more than of the waste depot and recycler. In this setting, Stackelberg game-
theoretic model is established in order to specify the prices adopted by the members.

Findings: Results indicate that decision powers of the waste depot and recycler have no effect on the price and demand
of final product. The profits allocated to the manufacturer are the same when decision powers of the waste depot and
recycler are different. Moreover, more the price elasticity of the demand for final product leads to lower profits for the
members.

Originality/Value: Using plastic waste is an effective approach to sustain envitonment and reduce pollution. In this
research, plastic waste is used to produce products such as disposable tableware in a supply chain including manufacturer,
recycler and waste depot. The game theory approach is also used to make decisions. To our knowledge, the idea of
applying the game theory to use plastic waste in production of products under the considered supply chain has been
raised for the first time in the literature.
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Table 1- Details of the reviewed papers.
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Figure 1- Structure of the considered problem.
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Table 2- The results of the examined games for a numerical example.
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Table 3- Sensitivity analysis for collecting cost of the plastic waste.
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Table 4- Sensitivity analysis for market base of the final product.
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Figure 2- Sensitivity analysis for elasticity of the demand to its price.
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Figure 3- Sensitivity analysis for the required non-recycled and recycled plastic waste.
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