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Research on Adoption Decision of RFID Technology in Closed-loop

Supply Chain under Authorization Remanufacturing Model

LI Wenchuan', ZHANG Anqi*, XIAO Xiao®

(1. School of Humanities and Law, Nanchang Hangkong University, Nanchang 330063, Chinaj;
2. School of Economics and Management, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Under an authorized remanufacturing model, driven by both carbon tax and consumers’ low-carbon preferences, and leveraging
RFID technology’s capability to eliminate the error recovery rate, three models were constructed to capture the scenarios before and after RFID
adoption under decentralized and centralized decision-making. It is found that when the RFID unit tag cost is high and the error recovery rate is
low, the profits of the original manufacturer and the authorized remanufacturer after technology adoption can still be higher than those before
adoption, provided that the carbon tax rate and consumers’ low-carbon preferences meet certain conditions. It is revealed that the inhibitory
effect of a carbon tax rate increase on new product output is intensified by higher consumers’ low-carbon preferences; otherwise, it becomes
relatively mild. When low-carbon preferences approach 1, the output of remanufactured products is significantly boosted by each unit increase in
the carbon tax. Opposite effects on the unit authorization fee are exerted by carbon tax and consumers’ low-carbon preferences, and the
weakening effect of a carbon tax increase on the fee is more pronounced under high-preference scenarios. It is shown that low total supply chain
profit is mainly caused by two situations: the coexistence of a high carbon tax and low preferences, where high enterprise costs are incurred but
market returns are insufficient, and extremely low consumers’ low-carbon preferences, where profit remains low even with a zero carbon tax,
and emission reduction incentives are observed to be weak.

Keywords: carbon tax; consumers’ low-carbon preference; authorized remanufacturing; RFID (radio frequency identification) technology;

closed-loop supply chain
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