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Research on the Efficiency of Trade in Mechanical and Electrical Products between
Guangdong Province and Japan: Empirical Analysis Based on Random Frontier Model

Tan Fen

Dongguan City University, China Guangdong Dongguan 523000

Abstract: Against the backdrop of global manufacturing division of labor adjustments and regional industrial chain
restructuring, enhancing trade efficiency is pivotal to deepening regional economic and trade cooperation. Using data on
Guangdong's mechanical and electrical product trade with Japan from 2015 to 2024 as a sample, this study employs a
stochastic frontier model to measure and analyze the trade efficiency and dynamic characteristics of mechanical and electrical
products between the two regions. The findings reveal that while the overall trade efficiency in mechanical and electrical
products between Guangdong and Japan is relatively high, efficiency losses exist. Export efficiency is more sensitive to market
access and technical standards, whereas import efficiency is susceptible to industrial chain adjustments and external shocks.
The stability of combined import-export efficiency masks the structural differences between the two. Based on these findings,
the study proposes pathways for improvement, including strengthening technical standard coordination, deepening industrial
chain collaboration, and optimizing regional openness policies. Additionally, the research provides empirical evidence for
evaluating regional economic and trade cooperation from an efficiency perspective.
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