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Design of Incentive Contracts Addressing Dual Information

Asymmetry in Carbon Trading Mechanisms

GAO Runxin, LIU Xin

(School of Economics and Management, Qingdao University of Science and Technology, Qingdao 266061, China)

Abstract: Addresses the dual information asymmetry concerning manufacturers’ emission reduction capability and effort levels in carbon
trading systems. A retailer-led supply chain game model integrating Bayesian inference and principal-agent theory was constructed design a
hybrid incentive contract mechanism. It is found that heterogeneous incentive patterns: low-capability manufacturers face diminishing incentive
coefficients with increased reduction efforts, obtaining only baseline returns through truthful disclosure, whereas high-capability manufacturers
secure additional information premiums. Contract selection divergence: high-capability manufacturers and retailers prefer separating contracts
for value maximization, while retailers utilize pooling contracts to enhance cooperation benefits with low-capability counterparts, Dynamic
synergistic effects: under evolving market structures, the proportion of high-capability manufacturers demonstrates significant positive
correlation with retailer profits, confirming strengthened supply chain synergy through increased participation of quality manufacturers.

Keywords: carbon trading; incentive mechanisms; dual information asymmetry; pooling contracts; separating contracts
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