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A bi-level model to determine carbon tax in a green supply chain
considering price-sensitive demand and carbon emission
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2Associate Professor, Ferdowsi University of Mashhad; f.dehghanian@um.ac.ir

ABSTRACT

Currently, industrialists and policymakers are increasingly under pressure to continuously reduce the
negative effects of pollutants emitted from their supply chains. In this research, we aim to determine the
optimal level of carbon pricing through the integration of a green supply chain with a carbon tax policy.
The carbon price level achieved through carbon taxation can ensure control over pollutant emissions and
facilitate a downward trend. For this purpose, a bi-level mixed integer programming model is used to
plan the supply chain network, considering the carbon tax policy and the demand influenced by factors
such as the price of the final product and consumer sensitivity to carbon emissions. The results obtained
from a case study demonstrate that as the carbon price increases, the supply chain tends towards emission
reduction by using green capacities. The higher the carbon price goes, the more the supply chain prefers
to reduce production and create conditions for emission reduction.

Keywords: carbon tax, carbon pricing, emission reduction policies, A bi-level planning
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