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Data-Driven Innovative Applications of Carbon Emission Reduction in Rural

New Quality Productive Forces: Dynamic Evaluation and
Statistical Optimization
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Abstract : Against the backdrop of the "Dual Carbon" goals and rural revitalization strategy, rural new quality

productive forces, driven by technological innovation, are pivotal to advancing low—carbon agricultural

transformation. Using 2012-2022 panel data from 31 Chinese provinces, this study constructs

an indicator system for rural new quality productive forces and carbon emissions, conducts a

comprehensive evaluation via the entropy—weighted TOPSIS method, classifies regions into three

categories through K-means clustering, and quantifies the impact mechanism of rural new quality

productive forces on carbon emission reduction with orthogonal experiments and support vector

machine regression (SVR). The results reveal differentiated optimization paths: Category A focuses

on labor efficiency and intelligent labor materials, Category B on efficient labor utilization and resource

structure optimization, and Category C on technological emission reduction and facility upgrading.

This study confirms the significant empowering effect of rural new quality productive forces on carbon

reduction, providing empirical support for formulating differentiated rural green development policies.
Keywords : rural new quality productive forces; Entropy-weighted TOPSIS Evaluation; K-means Clustering;
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