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Abstract

How to strengthen the cooperation between thermal power plants and green power plants with the help of a power grid company
for reducing carbon emissions in the power industry is an important issue worth studying. This study presents a model for a two-
echelon power supply chain that includes a thermal power plant, a green power plant, and a power grid company. The yield of the
green power plant is uncertain. The power grid company has two objectives: to increase downstream demand for green electricity
through green power publicity efforts and to encourage the upstream thermal power plant to reduce carbon emissions by sharing a
certain percentage of the carbon emission reduction cost. A Stackelberg game model is built, and backward induction is used to
solve the model. Our findings suggest that the power grid company will only implement green power publicity efforts if it shares
the carbon emission reduction cost. Furthermore, the higher the percentage of the carbon emission reduction cost that the power
grid company shares, the greater the level of green power publicity efforts. Although sharing the cost of carbon emission reduction
increases the power grid company’s total cost when the carbon emission level of the thermal power plant is high, the power grid
company’s guidance to the upstream and downstream can effectively reduce carbon emissions in the power supply chain. When the
carbon emission level of the thermal power plant is reduced to a certain extent, the power grid company’s cost-sharing policy can
reduce its total cost. In addition, we suggest that the green power plant’s feed-in tariff should be reset after introducing the cost-
sharing mechanism. Finally, we provide numerical examples to support our research conclusions.
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