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Abstract

Based on relevant data of Liaoning Province from 2014 to 2024, this paper measures the integration
degree between fresh produce cold chain logistics and e-commerce industry by using the entropy
method-coupling coordination model and examines the impact of digital technology on their inte-
grated development through grey correlation analysis. The results show that the comprehensive de-
velopment level of the two systems maintained rapid growth during this period, with an average an-
nual growth rate of 31.03% for cold chain logistics and 26.55% for e-commerce. The coupling degree
between the two systems remained at a high level of no less than 0.936, and the coupling coordination
degree evolved from serious incoordination (0.054) to relatively good coordination (0.966), experi-
encing three stages: maladjustment cultivation, coordination improvement and sound development.
Meanwhile, digital technology has a significant promoting effect on the integrated development,
among which R&D investment, internet penetration rate and broadband access quantity have the
highest correlation and are the major driving factors. However, indicators such as total output of the
telecommunications industry show relatively low correlation and need to be further improved and
adjusted. This study provides empirical support and decision-making suggestions for the deep in-
tegration of regional fresh produce cold chain logistics and e-commerce, as well as for better serving
the agricultural product logistics sector with the support of digital technology.
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Table 1. Classification of coupling coordination degree levels
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Table 2. Evaluation indicators for the comprehensive development level of fresh cold chain logistics and e-commerce
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Table 3. Weights of indicators for fresh cold chain logistics and e-commerce (2014~2024)
3 3.2014-2024 FHELBYIR S L FH S EIERNE
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'https:/tjj.In.gov.cn/tjj/tjsj/tinj/Intjnj/index.shtml
*http://lenglian.org.cn/
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Table 4. Comprehensive evaluation values of fresh cold chain logistics and e-commerce system
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2020 0.649 0.609
2021 0.741 0.700
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Table 5. Evaluation of integration degree and integrated coordination degree between fresh cold chain logistics and e-commerce
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*https:/www.gov.cn/zhengce/content/2021-12/12/content_5660244.htm
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Table 6. Grey correlation degree and ranking of digital technology affecting integrated development
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