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Abstract

Against the dual strategic backdrop of digital rural development and agricultural modernization, big
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data—as a core digital production factor—has become pivotal in addressing challenges in traditional
agriculture and enhancing operational efficiency across the entire agricultural value chain. This study
establishes a theoretical analytical framework for agricultural big data applications, grounded in in-
formation asymmetry theory, comprehensive risk management theory, economies of scale theory, and
digital economy theory. It systematically examines the application logic of agricultural big data across
four key scenarios: production management, supply chain coordination, risk mitigation, and public ad-
ministration. Leveraging industry statistics from 2021~2025 and a survey sample of 1,855 agricultural
operators, the study employs quantitative models to empirically evaluate the effectiveness of big data
applications. It identifies pressing challenges—including prominent data barriers, inadequate sce-
nario adaptation, limited grassroots implementation capabilities, and incomplete security systems—
and proposes targeted optimization strategies based on core theories. The research aims to provide
theoretical insights and practical guidance for the comprehensive deployment of agricultural big data,
thereby supporting high-quality agricultural development and the full implementation of the rural re-
vitalization strategy.
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Table 1. Market size and penetration rate of core agricultural big data application fields in China (2021~2025)
= 1.2021~2025 FHRE R A EZ DN BT IaRR L SER

GiitEg WIAMEAILIT) AP IR TZER (%) MBS TEIER(%) NEREHEATZER (%) FIE®E%)

2021 4F 428.6 123 18.5 9.7 28.6
2022 4 557.2 15.8 22.4 13.2 30.0
2023 4 746.9 19.7 26.8 17.6 34.0
2024 4F 962.5 24.2 31.5 22.8 28.9
2025 4 1218.3 29.6 36.2 28.4 26.6
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Table 2. Comparison of operational performance among different agricultural entities after implementing big data applications
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Table 3. Statistical analysis of the application effectiveness of agricultural big data in risk management (2025)
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