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Abstract

Green product level plays a crucial role in reducing carbon emissions, helping companies lower
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carbon-related costs while enhancing market competitiveness. This study considers two green sup-
ply chains engaged in price competition. Supply Chain 1 is a decentralized chain comprising a sup-
plier and a retailer. Supply Chain 2 is an integrated chain where the supplier and retailer are con-
solidated, with the manufacturer determining the product’s wholesale price and green level, while
the retailer sets the retail price. Utilizing game-theoretic approaches, the optimal pricing and green
investment decisions for supply chain members are derived under three power structures: Vertical
Nash (VN), Manufacturer-led Stackelberg (MS), and Retailer-led Stackelberg (RS). The overall find-
ings are presented through three propositions and nine corollaries. Furthermore, numerical simu-
lations are conducted to provide deeper insights into the sensitivity of the optimal decisions con-
cerning competitor pricing, green level, and green investment. Collectively, this research provides
valuable guidance for enterprises seeking to master optimal pricing and green investment strate-
gies.
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Figure 1. Impact of competitor-price coefficient
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Figure 2. Impact of green-level coefficient
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Figure 3. The Impact of the green-level coefficient on Manufacturer’s Profit
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Figure 4. Impact of green-investment cost-coefficient
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Figure 6. The Impact of green-investment cost-coefficient on Supply Chain’s Profit
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