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Abstract

Based on the symbiosis theory, this paper systematically constructs a symbiosis analysis framework
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for the logistics industry containing symbiosis units, symbiosis interfaces, symbiosis patterns and
symbiosis environments, aiming to explore the complex symbiotic relationship between the mod-
ern logistics industry and related industries in depth. Using the cross-section data of 31 provincial-
level administrative regions in China in 2023, the symbiosis status of the logistics industry with
manufacturing, commerce and trade and other key industries is empirically identified by the K-
Means clustering algorithm. The research finds that the symbiosis patterns of China’s logistics in-
dustry can be categorized into four typical paradigms, namely, economy-led, high-end service,
transformation and development, and resource-dependent, and their spatial distribution patterns
clearly map the gradient differences in regional economic development. The results of this research
provide theoretical support for optimization of the spatial layout of the logistics industry, improve-
ment of the industrial symbiosis interface, and enhancement of policy suitability, and suggest that
differentiated regional strategies, cross-industry synergistic mechanisms, and optimization of the
institutional environment should be developed to promote the deep synergy and sustainable devel-
opment of the logistics industry and the national economy.
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Figure 1. Symbiosis theory analytical framework for the logistics industry
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Figure 2. Tree diagram generated by systematic clustering method
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Figure 3. Contour coefficient diagram
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Figure 4. Elbow diagram
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Figure 5. Two-dimensional visualization of K-Means algorithm clustering results
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