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Abstract

This paper establishes a carbon reduction and pricing model for online shopping supply chains under
dual-subject fairness concerns (manufacturers and online retailers). It examines how the level of fair-
ness concerns held by both subjects, the carbon reduction cost coefficient, and the consumer low-car-
bon preference coefficient influence optimal decisions within the online shopping supply chain (car-
bon reduction volume, wholesale price, retail price, market demand) and equilibrium outcomes (util-
ity of the online shopping supply chain and its members, environmental benefits). The model com-
pares optimal decisions and equilibrium outcomes with and without incorporating fairness concerns.
Findings indicate that potential online market demand and the low-carbon preference coefficient ex-
ert positive effects on carbon reduction volume, utility of the supply chain and its members, and envi-
ronmental benefits, whereas the carbon reduction cost coefficient exerts a negative effect. Increased
fairness concerns among both manufacturers and online retailers diminish carbon emissions reduc-
tions, manufacturer and e-commerce supply chain utility, and environmental benefits. However,
heightened fairness concerns among online retailers boost their own utility, whereas increased con-
cerns among manufacturers reduce online retailer utility. When manufacturers and online retailers
consider fairness concerns, carbon reduction levels, manufacturer and e-commerce supply chain util-
ity, and environmental benefits are lower than when fairness concerns are disregarded. Conversely,
online retailers considering fairness concerns may experience higher utility than those disregarding
such concerns. This research provides guidance for low-carbon manufacturers and online retailers to
balance economic performance and environmental benefits, and to formulate appropriate emission
reduction strategies and pricing schemes.
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Figure 2. Comparison of manufacturer utility under different scenarios A, n, A and u
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Figure 4. Comparison of e-commerce supply chain efficiency under different scenarios A, n, A and u
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