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Abstract

The booming prefabricated food sector has propelled agricultural production to shift from fresh pro-
duce supply orientation to processing suitability orientation, which prominently exposes the struc-
tural agro-industrial mismatch between conventional cropping pattern and the food manufacturing
system. This study targets all agro-administrative counties under Xinxiang’s jurisdiction and 45 above-
scale prefabricated food processing enterprises as research samples, constructs a two-dimensional an-
alytical framework integrating agro-processing fitness and transaction cost economics, and conducts
empirical calibration with macro statistical datasets, desensitized raw material procurement records
of enterprises and first-hand field survey data. As the core cluster of prefabricated food industry in
Northern Henan, Xinxiang is confronted with prominent structural bottlenecks, including low local raw
material self-sufficiency rate and high external sourcing dependence. Despite sufficient arable land
productivity in the jurisdiction, the prevailing smallholder farming regime triggers full-scale mis-
matches in cultivar deployment, commodity grade, supply continuity and standard compliance, result-
ingin elevated implicit transaction cost and obstructed agro-industrial integration. This paper pro-
poses an MVU-CCU progressive cropping system optimization pathway, establishes a three-tier raw
material traceability & stability quantitative evaluation system and a suitability calibration model, and
formulates categorized site-specific planting strategies and municipal spatial layout schemes in line
with local agro-resource endowments. Multi-case comparative verification demonstrates that this
framework can significantly improve the industrial processing adaptability of local agricultural com-
modities, curtail the implicit transaction cost across the whole supply chain, realize agro-industrial
synergy gain and secure smallholder income increment. This study revisits the stereotyped perception
of insufficient prefabricated raw material supply in traditional farming regions, and provides prelimi-
nary theoretical support and replicable practical paradigm for the vertical coordination of agro-indus-
trial value chain and market-oriented cropping structure adjustment in the Huang-Huai-Hai tradi-
tional agricultural zone.
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Figure 1. Research technology roadmap
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Figure 2. Three-layer multi-item stable system architecture diagram
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Table 1. Enterprise demand scoring scale
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Figure 3. Full process of enterprise-science synergistic closed-loop experiment
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Figure 4. Three-level progressive optimization path framework for prefabricated food raw material planting in Xinxiang City
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