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Abstract

The development of fresh e-commerce cannot do without cold chain logistics. However, at this stage,
China’s cold chain logistics sector is relatively weak, which hinders the healthy development of
fresh e-commerce. Therefore, this paper studies the coupling characteristics of various potential
risk factors in cold chain logistics to provide reference for the development of the cold chain logis-
tics industry for fresh e-commerce and consumer safety. Based on the LDA topic model, risk factors
in the cold chain logistics system are identified, and a cold chain logistics risk indicator system is
constructed. The N-K model is used to measure coupling degree. The study finds that cold chain logis-
tics risks include four categories: personnel, equipment, management, and environment. Among
these, equipment and management factors have the greatest risk coupling within the entire cold
chain logistics system, posing the most significant threat to the safe operation of the cold chain lo-
gistics system. Efforts should be made to minimize internal risk coupling between equipment and
management factors. Finally, based on the evaluation results, control measures for cold chain logis-
tics risks are proposed for the fresh e-commerce industry.
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Figure 1. Main operation flow chart of cold chain logistics
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Flgure 2. Word cloud of risk factors of cold chain logistics
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Figure 3. LDA topic number confusion
[E 3. LDA % B F=XE

Selected Topic: |0 Previous Top?i " Next Topic ‘réléar Topic Slide to adjust relevance metric:@) <5
[ — L % ; q i
A=1 0.0 02 04 06 08 10

Intertopic Distance Map (via multidimensional scaling) Top-30 Most Salient Terms'
0 H 10 15 20 2 30 35 40

Marginal topic distribution

Overall term frequency
2% I Estimated term frequency within the selected topic

Figure 4. Visualized results of the theme results of cold chain logistics risk factors
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Table 3. Composition of LDA topic analysis terms
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Table 5. Frequency statistics of risk coupling factors in cold chain logistics
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Table 6. Single factor coupling probability
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Figure 5. Statistical diagram of risk factor coupling value
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