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Abstract: The massive generation and inefficient disposal of express packaging waste has become an important
bottleneck restricting the high-quality and sustainable development of China's logistics industry, and also forms a
sharp contrast with the "dual carbon" goals and the requirements of ecological civilization construction. Based on the
analytical framework of circular economy theory, this paper systematically explores the innovative development model
and implementation path of green intelligent packaging by strictly adopting the Life Cycle Assessment (LCA) method
(in accordance with ISO 14040/14044 international standards). The study first systematically analyzes the generation
mechanism, resource consumption characteristics and environmental burden status of express packaging waste from a
full life cycle perspective; then deeply examines the practical difficulties in the development of China's green packaging
industry, specifically covering four core aspects: material technology bottlenecks, business model limitations, lack
of recycling systems and insufficient consumer participation; on this basis, it innovatively proposes a four-in-one
circular economy development path of "material innovation—technology empowerment—model reconstruction—
institutional guarantee". The research finds that by constructing the Packaging as a Service (PaaS) subscription model
and organically combining RFID Internet of Things traceability technology with a distributed recycling network, it
can effectively realize the organic unity of source reduction, process control and end-of-pipe treatment of packaging
waste, and finally form a sustainable business model with economic, social and environmental values. Finally, from
the four dimensions of technology R&D support, industrial chain collaboration, policy system improvement and public
participation guidance, targeted and operable countermeasures and suggestions are put forward to provide theoretical
support and practical reference for the green transformation of China's express packaging industry.

Keywords: Circular economy; Green intelligent packaging; Life cycle assessment; Packaging as a service; Reverse
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